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BBE[JIEHUE

Hacrosmmii yueOHUK SBIISIETCS OCHOBHBIM yYEOHBIM MAaTepUasioM, MpeAHa3HAYCH-
HBIM JJIS1 QyAUTOPHON M CaMOCTOSATEIbHON PadOThI yYalIUXCsl BTOPBIX KYpCOB (OYHOTO
M 3a04HOTO OT/AeneHui) MHCTUTyTa ropHOTO /ieia, Te0I0TuH U reoTexHonornid u Mu-
ctutyta HedTH 1 raza Cubupckoro (hemepaabHOTO YHHBEPCUTETA, HAIPABICHUHN CIIe-
nuanurera: 21.05.02 «lIpuknagnas reonorus», 21.05.04 «lopnoe meno» u 21.05.03
«TexnHonorus reonornyecko pasBeakn», cnenuanuzanuii 21.05.03.01 «l'eopusnueckne
METO/Ibl IOMCKOB U Pa3BEIKW MECTOPOXKICHUM MoJIe3HbIX nckonaeMbix» u 21.05.03.03
«TexHOMOTHsl ¥ TEXHUKA Pa3BeIKH MECTOPOXKICHUN TIOJIE3HBIX HCKOMIAEMBbIX).

[To yueOHBIM 1ENSIM U COACPKAHHIO YUECOHUK COOTBETCTBYET TpeOoBaHMsiM De-
JePAJIbHOTO IOCYIapCTBEHHOIO 00pa30BaTeIbHOIO CTaHAAPTa BBICILETO 00pa30BAHUS
1 paboueii nporpamme AMCUUILIMHBI «IHOCTpaHHBIN sI3bIK» B yacTH «Momyis 3. IIpo-
(eccronanbHas chepa KOMMyHUKAUW» (4-i ceMecTp).

VY4eOHUK HampasiieH Ha (JOPMUPOBAHKUE Y BBIITYCKHUKOB IIPOTPAMM CIIELIUAJINTE-
Ta yHuBepcanbHoi komnereHIMU (YK-4), a iMEHHO cIOCOOHOCTH IPUMEHSTH COBpE-
MEHHbIE KOMMYHHUKATUBHBIE TEXHOJIOTHH, B TOM YHCJIE U HA MHOCTPAHHOM SI3BIKE, JUIS
aKaJeMHYECKOTO 1 MPO(hecCHOHATFHOTO B3aUMO/IEHCTBHSL.

B ocHOBy yueOHMKa MOJIOKEHbI IPUHIMIIBI 00yUeHHs, HAlPABJICHHbIC HA PAa3BU-
THE UHTEIPaTUBHBIX YMEHUH HCTIOJIb30BAHUS JUATIOTHYECKOTO OOLIEHHUS IS COTPYI-
HUYECTBA B aKaJIEMUYCCKOH KOMMYHUKAIMU: CIIYIIATh U MBITAThCS MOHATH CYTh HJICH
JpPYTHX, Ja’ke €CIM OHU NIPOTHBOPEYaT COOCTBEHHBIM BO33PEHUSIM; YBaXKaTh BHICKA3bl-
BaHUsI IPYTUX KaK B IJIaHE COACPKaHUsI, TAK U B TIIaHE (POPMBI; KPUTHKOBATH apryMEH-
THUPOBAHO U KOHCTPYKTHUBHO, HE 3aJIeBasi YyBCTB APYTHX; adallTHPOBATh PeUb H SI3bIK
JKECTOB K CUTYaLlUsIM B3aUMOACHCTBUAL.

Lenp yueOHMKA — pacIIMpEeHHE U 3aKPETVICHHE HAaBBIKOB M YMEHUI 03HAKOMUTEb-
HOT0, IIOMCKOBOTO W aHAJIMTHYECKOTO YTCHUS, a TAKIKE 00yYeHHE CTYACHTOB OCHOBaM
[IepEeBOJa IUTEPATyphl IO TeMaTuKe, OJIM3KON K UX Oyaylueil CrienualbHOCTH AJIS U3-
BJICUCHUS U 00pabOTKM MHGOPMALIMK U3 OPUTHHAIBHBIX UCTOYHUKOB. [lomoOpaHHbIH
TECTOBBIH MaTepHaJ CIIy>KUT OCHOBOM IJIsl pa3BUTHSI HHOS3BIYHON MPO(deCcCHOHaTbHON
KOMMYHHKATUBHON KOMIIETEHIIMH, [103BOJISIET KOHCTPYHPOBATh BbICKA3bIBAHUS MOHO-
JIOTMYECKOTO U THAJIOTHYECKOTO XapaKkTepa 10 aKTyalbHBIM BOIIPOCAM OOLIeTeXHUYE-
CKOM U CIIEUaIbHOW HAIIPaBICHHOCTH.

Yuebuuk coctouT u3 derbipex pazmenoB (Units): Introduction to Geology, the
Earth’s Crust and Useful Minerals, Sources of Energy, Prospecting and Exploration.
Kaxnpiii u3 pazaenoB BKIo4YaeT o 3—4 TeMsbl, colepKaTebHOe HAIOIHEHHE KOTOPBIX
COOTBETCTBYET IIEHTPAILHOM TEMaTHUKE pasziesia ¥ BBOIUTCS IJIAHOM HM3Y4YEHHUS TEMbI
(Learning Objectives).

Marepuan yuyeOHHMKa TOJOOpaH M3 COBPEMEHHOW 3apyOeKHOW Hay4HO-TEXHHYE-
CKOW M Hay4HO-TIOMYJISIPHON JIUTEPATYPhI, & TAKKE ayTEHTUYHBIX BUICO- U ayAn03aIlu-



BBELIEHNE e

ceil 1 cHaOKeH TMIIePCChUIKAMU JIJ1s1 BO3MOXKHOCTH O0Jiee IeTaIbHOTO 3HAKOMCTBA CTY-
JICHTOB C HHTEPECYIOINMHU UX TEMaMHU.

[IpencraBneHHbIe B y9eOHHUKE CCHUTKHA HA BUICO- M ayIMOPECYPCHI TTO TeMaM pas-
JIeTIOB U pa3paboTaHHbIE K HUM 3a/IaHUs IOMOTAIOT Pa3BUTHIO y CTYIEHTOB YMEHHUI
MIPUMEHATh COBPEMEHHbIE KOMMYHHUKATHBHbIE TEXHOJIIOTUH /7S Oy/IyIIero B3auMozaen-
CTBUSA B TIpo(eCCHOHABHOM cdepe; CITOCOOHOCTH CaMOCTOSITEIEHO HAXOAUTh, OIICHH-
BaTh M HCIOJIb30BAaTh HEOOXOAMMYIO MH(OPMALIMIO U3 PA3TUYHBIX HCTOYHUKOB, TIpE-
CTaBJIATh €€ B KOPPEKTHOM MUCbMEHHOU U YCTHOH (hopMme.

Kaxxpiii 0CHOBHOM pa3ziest TeMbl OTKPBIBAETCS CIIOBAPEM TEPMUHOB C TPAHCKPHII-
LUel 1 IePEeBOAOM, 3a KOTOPBIMH CJIelyeT OCHOBHOU yueOHbIH TeKeT. B nensx ¢popmu-
pOBaHMS MHOA3BIYHOM KOMIIETEHIIMM CUCTEMA MOCIETEKCTOBBIX 3aaHuM JJIsl KaXKI0u
TEMBI BKJTFOUAET B ce0sl KOMIUIEKC YIPaXXHEHHUH, TPEyCMaTPHUBAIOIINX OBIIJICHIE BCe-
MU BHJIaMU KOMMYHHUKATHBHOU JESITETHHOCTH — YTCHHEM, TOBOPEHUEM, ayJHpOBAHU-
€M, IIHCHbMOM, TIEPEBOJIOM, OCBOGHHEM MPO(ECCHOHATBEHOTO CIIOBaps. ABTOPBI TaKkKe
BKJTFOYMITH B TEMBI OJIOK YIPa)XHEHHUH, HAMPABIEHHBIX Ha TPEHUPOBKY U 3aKpEIUICHNE
Ham0oJiee TUMMYHBIX IS TPO(ECCHOHATHPHON U aKaJeMUYeCKOl chephl TpaMMaTuyie-
CKHUX M JICKCHYECKHX KOHCTPYKIHIA, @ TAKXKE CIOBOOOPa30BATENbHBIX MATTEPHOB, CIIO-
COOCTBYIOIINX Pa3BUTHIO KOMMYHHKATHBHOW KOMITETEHIINHA M aKTHBH3AIMH PEUEBBIX
HaBBHIKOB. Bce TeMbl cCHaO)KeHBI HEOOXOTUMBIM TE€OPETHIECKUM MUHUMYMOM, OITOPHBI-
MU (pazamu, npuMepaMu ynoTpeOIeHUs] TPaMMaTHYECKUX CTPYKTYP U JIEKCUYECKHX
KOHCTPYKIIUH C HCIIOJIb30BaHUEM HOBOM OOIIETEXHUYCCKON 1 OOLICHAYYHOU JICKCUKH,
a TaKoKe ee MepeBOIOM Ha PYCCKHUH SI3BIK.

Kpome Toro, Tembl pa3fenoB coaepKar WLTIOCTPATUBHBIA MaTeprai U TBOPUECKHE
3aJ]aHMsl KOMMYHUKaTHBHOTO XapakTepa: yuacTue B Oece/ie Ha TpodecCHoHAIBHYIO Te-
MAaTHKY, TMCKYCCHUH, MUHU-KOH()EPEHIINN, HHTEPBBIO.

VY4eOHUK COAEPKUT NMPHUIOKEHHs 10 rpammaruyeckomy marepuany (Grammar
Bank) co cxemamu, TabnumaMu, npuMepaMy U 0ObSICHEHHSMHU TPaMMAaTHYECKHUX Mpa-
BWJI, TJIOCCAPUI C DKBUBAJEHTHBIM PYCCKHM IIEPEBOAOM JIEKCHYECKUX EIMHUIL IS
kaxoro ronuta (Glossary), mansl pasroBopusix TeM (Speaking Topics), mpemgycmo-
TPEHHBIX JUI1 UTOTOBOM aTTeCTallMU 10 pasfelly, PeKOMEHJAMU U MPAaKTUKYyM Ui
CaMOCTOSTEIHHON pabOThI IO BHEAYIUTOPHOMY YTEHHIO MTPO(hECCHOHATHHON HaIpaB-
nenHocty (Home Reading Recommendations), pekoMeHIay U MPaKTHKYM I10 IIpe-
sentanusM (Tips for Effective Presentations).

Y4eOHUK MOXKET OBITh MCITONB30BAaH MPEMOAABATENSIMU U CTY[ACHTAMH TEXHHYe-
CKUX BY30B TOPHO-TEOJIOTHYECKHUX U re0(hM3NIeCKUX HANPaBICHUN TTOATOTOBKH.



UNIT 1

INTRODUCTION TO GEOLOGY
(CAREER, SKILLS, GENERAL
RESPONSIBILITIES)

UNIT 1A. MINIGN

Learning objectives

In this unit you will:

» acquire the vocabulary connected to mining operations and methodology;

» listen about the most popular mining jobs;

» study and practice patters IN ORDER TO and SO THAT to explain purpose;
» learn how to talk about skills and responsibilities of a miner;

» review basic grammar tenses.

Reading
Before you read:

Exercise 1. Practice to pronounce of the following words and word combinations
correctly:

Extract [1k'straekt] H3Bnekath

Mine [man] Jlo6b1BaTh

Designate ['dezignert] O0603Ha4aTh

Occur [o'k3:r] Bo3HuKaTh, MOSBISATHCS
Surface ['s3:fis] [ToBepxHOCTB

Inorganic substance [ . mo:"gaenik] [ sabstons] Heopranundeckoe BeIecTBo




UNIT 1A. MINIGN

Organic substance

[.mo: gaenik] [ sabstons]

OpraHu4eckoe BeLecTBO

Chemical composition

['kemikal ] [kompo'zifon]

XUMHUYECKHH COCTaB

Distinctive property

[dr'stmktrv] [ 'propati]

OTIMYNTETHLHOE CBOMCTBO

Molecular structure

[ma'lek.ja.lor] [ 'strak.tfor]

MonexynspHasi CTpyKTypa

Exploration [ ekspla'rerfn] Pa3Benka
Deposit [dr'poz.1t] MecrtopoxaeHue
Coal kaul] VYrons

Ore orr] Pyna

Metalliferous minerals

‘meto'Iiforas] [ 'mmoral]

PynonocHsie MuHepanbl

Gangue

[
[
[
[

gan]

JKunbHast, mycrast nopona

Aggregated rock

['egrigertid] [rok]

Paznpobnennas nopoxna

Associated rock

[a'soufiertid] [rok]

ComnyTcTByromIas nopoja

Exercise 2. Read the text.

Mining is the process of extracting useful minerals from the surface of the Earth,
including the seas and oceans. A mineral, with a few exceptions, is an inorganic
substance occurring in nature that has a definite chemical composition and distinctive
physical properties or molecular structure. One organic substance, coal, is often
discussed as a mineral as well. Ore is a metalliferous mineral, or an aggregate of
metalliferous minerals and gangue (associated rock of no economic value), that can be
mined at a profit. Mineral deposit designates a natural occurrence of a useful mineral,
while ore deposit denotes a mineral deposit of sufficient extent and concentration to
invite exploitation.

(abridged from:https://www.britannica.com/technology/mining/Prospecting-and-
exploration)

Exercise 3. Decide if the following statements are true or false. Correct the false
ones.
Mining also includes extraction of minerals at a seafloor.
A deposit is a place where minerals are extracted.
Coal is inorganic substance.
Ore is gangue or associated rock of no economic value.
According to the text there are three types of menials: metalliferous minerals,
an aggregate of metalliferous minerals and gangue.
6. Exploration could be only invited when a deposit is denoted as an ore
deposit.

A e



® UNIT 1. INTRODUCTION TO GEOLOGY (CAREER, SKILLS, GENERAL RESPONSIBILITIES)

Vocabulary

Exercise 4. Match the words and their definitions.

1. The process or industry of extracting coal or other minerals from a mine.

2. Anaturally occurring solid material from which a metal or valuable mineral can

be extracted profitably.

(of chemical substances) being or coming from living plants and animals.

4. A combustible black or dark brown rock consisting of carbonized plant matter,
found mainly in underground seams and used as fuel.

5. Alayer that has formed under the ground, especially over a long period.

To take something out.

7. (of chemical substances) containing no carbon or only small amounts of
carbon.

[98)

a

a) Inorganic substance
b) Ore

c) Coal

d) Organic substance
e) Deposit

f) To extract

g) Mining

NB!:

combustible — roprounit

consist of — cocroaTs u3

underground seams — OJI3eMHbIE IJ1ACTbI
fuel — ToruBO

(abridged from: https.//www.lexico.com/en/definition/)

Speaking

Exercise 5. Read a short extract taken from the website page of Siberian Federal
University and answer the following questions:

1. What School do you study at?
What is your field of study?
What is you major?
What types of workers does your School prepare?
What are the companies you’ll be able to work at after graduating from the
university?

6. What are the usual activities for people in mining industry?

“Main fields of study and majors of our School are connected to applied geolo-
gy, mining engineering and technology of geological exploration. School of Mining,
Geology and Geotechnology prepares engineers and research and teaching staff for

kWb



UNIT 1A. MINIGN @

companies working in geological exploration or mining and smelting which deal with
a wide range of activities from survey and exploration to mining and processing of
mineral resources”.

(abridged from: http://www.sfu-kras.ru/en/about/igd)

Listening

Exercise 6. Watch the video about mining career opportunities at Unskilled &
Entry Level Mining Jobs and answer the about career opportunities in mining in-
dustry in Australia.

L.

hd

What are the entry level mining jobs?

2. What kinds of courses in mining are needed to start a career?
3.
4. What qualities do you need to develop in order to start working in mining

What is the best way to get the job if you are an unexperienced applicant?

industry and why?

What kinds of tests do you need to pass before getting a job?

What does the word “ticket” mean in mining slang? What do you need
a “ticket” for?

What is the most popular job for women in mining industry? Why?

Why having a look at www.miningresumes.com is the good decision to write
the best resume?

(abridged from: https://www.youtube.com/watch?v=tY9IMZhaS RY&t=195s)

Grammar
Revision “to be” forms

I'maron “to be” MOXET MMepeBOAUTHCS TIAT0JIaMU «OBITHY, «SIBIATHCS», KHAXOINUTh-
Cs1», «CYIIECTBOBATHY.
See Appendix A: Grammar (The verb “to be”), maon. 1.1.

Study the following examples:

1.

Geological exploration is one of the fields of study at School of Mining, Geolo-
gy and Geotechnology. [eonocopassedxa — oono uz manpasnenuii 00yyenus
6 LlIxone 2opHozo dena, 2eono2uu u 2e0MeEXHONOUU.

He will be a geologist soon. O ckopo cmanem 2eonocom.

According to the survey, mining engineering and geology were the most pop-
ular fields of study in 2014. Coeracno uccredosanuro, ¢ 2014 200y naubonee
NONYISPHLIMU HANPAGTEHUSMU UCCTIE008AHULL ObLIU 20PHOE 00 U 2€0N02USL.

Exercise 7. Put “to be” forms into the gaps, the ask questions to the words in bold.

1.
2.

The mining courses (...) only about 4 weeks long, but they (...) fairly expensive.
If you (...) inexperienced and unqualified you need to be fit and ready for
physical labor.



® UNIT 1. INTRODUCTION TO GEOLOGY (CAREER, SKILLS, GENERAL RESPONSIBILITIES)

W

The work (...) be very repetitive and routine based with long 12 hour days.

4. Alot of the work (...) unskilled and doesn't last very long, so it (...) great for
backpackers who want to keep on travelling.

5. There (...) lots of different types of tickets depending on what type of work
you're going to do.

6. For example, a popular job for women on mining sites (...) driving a dump

truck because research has shown that women (...) easier on the multi-million

dollar equipment.

Reading
Before you read
Exercise 8. Do the matching task and translate the following collocations.

1. Complete a) safety standards

2. Shipping b) land

3. Mining ¢) large groups of ore

4. Access d) the structure of an underground tunnel
5. Maintain e) underground projects

6. Use f) needed resources

7. Improve g) machinery and tools

8. Collect h) area

9. Break up 1) site

MINING (SOFT AND HARD SKILLS)

Miners spend a lot of their workday outdoors or underground. Miners can expect
the following work environment characteristics:

» alot of time spent on their feet in difficult climates;

» exposure to risk and danger;

» use of machinery and tools;

» long work hours in a remote and loud location;

» frequent travel to new mining sites.

The work environment for a miner can be physical and laborious. Because miners
often have to relocate to the job site. Additionally, miners will often move from one
location to another as the project needs change. The specific job tasks of a miner may
change from day to day. One day, a miner may use tools to break up large groups of ore
and transport it to the shipping area. Another day may be spent working on a project
that improves the structure of an underground tunnel.

There are a few hard and soft skills that are important to the success of a miner,
including:

Problem-solving: Problem-solving skills are crucial as a miner. The ability to
identify a problem and take the necessary steps to overcome it is not only important
for the job, but also for staying safe when completing underground projects. Miners are

10



UNIT 1A. MINIGN @

often tasked with a project to evaluate and fix a problem, whether it is finding a way
to a new underground area or choosing equipment that is able to collect the needed
resources.

Teamwork: Miners will often work in teams and must have strong teamwork
skills. Teamwork is important for maintaining safety standards, solving problems and
completing projects. Miners will learn to develop collaboration and interpersonal skills
that help them succeed in the mining teamwork environment.

Communication: Developed communication skills are also important when
working as a miner. Miners will communicate with team leaders and other team
members to complete projects. Strong verbal and nonverbal communication skills are
necessary for this role.

Technical: Modern-day miners are beginning to rely on technology to assess land
and determine next steps. Miners will need advanced technical skills to use industry-
specific programs.

(abridged from: https://www.indeed.com/career-advice/careers/what-does-a-miner-do)

Exercise 9. Classify all the skills and abilities mentioned in the text into soft and
hard ones.

Soft skills Hard skills
(non-technical abilities) (teachable and learnable abilities through books,
training materials, job )

Exercise 10. Put the words into the right order.

1. tools / to break up / to the shipping / may use / to transport it / large groups /
area / A miner / of ore / and.

2. when completing / take the necessary / The ability / is / for staying safe / to iden-
tify a problem / underground projects / and / to overcome / steps / important.

3. Miners / to evaluate / are / and / often / with a project / fix the problem /
tasked.

4. to collect / a way to / should be / Miners / and also / to find / to choose / new
underground area / able / equipment / the needed resources.

5. interpersonal / teamwork / succeed / Collaboration and / help / in the mining /
environment / miners / skills / to.

6. technical / to use / need / Miners / industry-specific programs/ skills /
advanced.

7. to another / often / change / as the project / Miners / one location / needs / move
from.

8. are/technology / to assess / and determine / Modern-day miners / to rely on /
land / next steps / beginning.

1
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Listening and Use of English
Structures “in order that” and “so that” to express purpose
Coro3sl “in order that” 1 “so that” «u1st TOro 4TOOBD UCTIONB3YIOTCS B IPEIIONKE-
HUU JIJIs1 TOTO, YTOOBI OOBSICHUTB, C KaKOU LIebi0 coBepinaetcs neiicreue. Coro3 “in
order that” sBnsiercst 6onee GopmanbHBIM. Yalie BCero JaHHbIE COIO3bI YIIOTPEOIISIOT-
¢s ¢ MOITAIBHBIMHU TiarosiaMu (can/would/will).
Study the following examples:
1. I’ll go by car so that 1 can take more luggage. 5l noeay Ha MariMHe, YTOOBI
sl CMOT B3SITh TOOOIBIIIE Oaraxa.
2. We left a message with his neighbour so that he would know we’d called.
MpbI OCTaBWIIA COOOIICHHUE €r0 COCEY, YTOOBI OH 3HAJI, YTO MbI 3BOHUJIH.
3. In order that you can sign the form, please print it out and mail it to this ad-
dress. UTo6bl BbI MOIJIM TOAMUCATE OPMY, pacreyaraiTe e¢ U OTIPABLTE
10 ATOMY afpecy.

(abridged from: https.//dictionary.cambridge.org/ru/)

Exercise 11. Listen to the recording and continue the sentences using “so that”
and “in order to” structures.
1. A mining engineer develops a safe efficient operating plan
You need a Bachelor of Science in civil engineering
You need mechanical engineering
You need electrical engineering
Once we have a plan, we schedule the equipment
We use GPS, Global positioning system and satellites
We use biotechnologies
8. We use computer applications

(abridged from: https://voutu.be/xva5q9L8PxI)

Nk W

Speaking

Exercise 12. In pairs, look at the following responsibilities and decide which soft and
hard skills should a miner possess in order to work successfully in the mining industry.

» Mine ore, coal and rocks in an underground setting.

» Design and build supportive entryways.

» Operate explosives.

» Drive underground mining equipment.

» Transport ore, coal and rocks to designated shipping destinations above ground.

» Working in a crew on collaborative projects.

Example:

Miners should possess technical skills and knowledge of machinery and tools so
that they can mine ore, coal and rocks in an underground setting.

12



UNIT 1A. MINIGN @

Grammar
Active Voice Revision: Present Tenses

Wsmensist popmy riiarosia Jiist ONMCAHUS ISHCTBUI B HACTOSIIIEM BPEMEHH, Mbl MO-
JKEM JIeNlaTh aKIeHT Ha:

» PEryJsapHOCTH JICUCTBUS;

» OOBIICGHHOCTH JICHCTBHS;

» MPOIECCYaTbHOM COCTaBIAIONMICH ACHCTBUS;

» TOM, YTO TEKyIIee NeHCTBUE BRIPAKAET IUIAHBI TOBOPSILETO;

» pesynbTarax ACHCTBUS B HACTOSIIEM BPEMEHH.

See Appendix A: Grammar (Present Tenses), maon. 1.2—1.4.

Study the examples:

1. Underground mining geologists usually oversee the underground mine geology
departments and team. [opubie umHdICEHEPbI-2EON02U ODBLIYHO KOHMPOIUPYIOM
omaoenvl U KOMAHOY 2e0N02Ul NPU BLINOTHEHUU NOO3EMHBIX 2OPHBIX PA3PAOOMOK.

2. Out product manager is visiting customers to present the latest products and
hosting factory visits on Monday. B nonedenvhuk Hau menedicep no npooyk-
yuu nocewaem Kauennmos, Ymoovl npe0Ccmagums HoGeuuue NPOOYKMbl U Op2a-
HU306aNMb noceujeHue 3a600d.

3. The miners have not excavated the site yet. [llaxmepor ewe ne paspabamol-
8aIU DMOM YUACMOK.

Exercise 13. Correct the conversation between two miners using Present Simple
or Present Progressive forms of the verb.

A: Hi, James! Nice to see you again!

B: Tom! What a surprise! Where (1) (you / fly) to?

A: T am on my way to Mirny mine which is located in Siberia, Russia.

B: Really? So far from home, isn’t it? (2) (I / go) to Bingham Canyon mine.

A: Oh, (3) (you / work) in the United States?

B: Yes. I work as a crane operator and I’m responsible for machinery and tools.

A: OK. Do you have a set schedule or you are on call?

B: (4) (we / have) a set schedule but we reschedule twice a month. What about you?

A: T’ve just got this job as a project manager, so (5) (I / have) a meeting at the main
headquarter in Mirny. (6) (you / know) Salt Lake City? You mine is located there if |
am not mistaken.

B: Not very well. My brother lives there. (7) (I / not / go) there very often. What
your first project will be?

A: Don’t know all the details. At the moment, (8) (I / work) on a project that
improves the structure of an underground tunnel in Mirny. I know that Bringham
Canyon is one of the largest mine in the world. (9) (you/ operate) a crane in such a loud
location? How can you work such long hours on a site? My job is mostly at the office.
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B: (10) (things / go / well) if you follow some safety precautions and as I said we
have some shifts.
A: Isee. (11) (my plane / board) and I’ve got to go. Bye.

Grammar
Active Voice Revision: Past Tenses

W3menss ¢opmy miaroia A ONMMCAHWA JNEHCTBUI B MpOIIENIIEeM BPEMEHH,
MBI MOKEM JI€J1aTh aKIEHT Ha:

» 3aKOHUYCHHOCTH JCUCTBUSI B MPOIILIIOM;

» MPOLECCYAIbHOM COCTABIISAIOIIEH JEHCTBUS B IIPOILIOM;

» TOM, 4TO JIEHCTBUIO B MPOIIOM MPEIIECTBOBAIIO JIPYTro€ IEHCTBHE.

See Appendix A: Grammar (Past Tenses), maon. 1.5, 1.6.

Study the examples:

1.

Last year I participated in Product Quality Reviews and Issue Resolution
meetings. I didn’t give presentations at the local industry conferences. B npo-
WIIOM 200Y 5 Y4ACmE08a 8 0030pax Kawecmea npoOyKyuu u 6cmpedax no pas-
peutenuio npobrem. A He blcmynan Ha MECMHbIX OMPACesblX KOHpepeHYUsIX.

. Were you carrying coal to a dewatering plant when our boss phoned? Hecru iu

6bl Y20Jlb HA YCMAHOBKY 0663609/&/[6611-[1/{}1, K020a 360HUN Haw bocc?

. Before we extracted the precious minerals, we had conducted a geological

survey. lleped mem, xax 000bimb OpacoyenHvie Noe3Hvle UCKonaemvle,
Mbl nposenu 2eo102uiecKoe usyueHue.

Exercise 14. Meet Simone Hensher: Mining Engineer, Safety Ambassador, Diversity
Champion. Match the main events in her life with the correct background situations.

1.

2.

In September 2010 — Simone’s children went to elementary school (full time) and
she had applied for a scholarship with Glencore Canada’s Sudbury and received it.
In 2015 — Simone transferred to Nickel Rim South Mine and worked as an
underground front line supervisor from 2016 to 2017.

. In October 2018 — Simone became part of Glencore Canada’s Sudbury

Integrated Nickel Operations (INO).

In March 2018 — The Workplace Safety North provided Simone with supervision
in the field of safety.

In June 2018 — Simone took home the award for top technician in The Workplace
Safety North (WSN) 69" Annual Ontario Mine Rescue Competition.

a) She was studying books and having extensive hands-on training at a workplace.

b) She was participating in the competition amongst technicians and got
a tremendous result for a first-timer.

¢) She was studying geological engineering at the university.
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d) She was developing and training employees to standards for safe and efficient
equipment operation.
e) She was working as an underground front line supervisor in INO.

Exercise 15. Ask Simone Hensher about her (responsibilities, career, activities
in mining, experiences). Use Past Simple, Past Progressive or Past forms of to be.

Interviewer:

Simone: There would be nothing worse than standing back and watching something
happen and not having the capacity to do something. So having the ability to be able to
do what you need to do to save a life is pretty empowering.

Interviewer:

Simone: My training for the competition involved both book studying and
extensive hands-on training.

Interviewer:

Simone: Overall, I think that the experience was a very positive one in my life.

Interviewer:

Simone: Yes, [ really enjoyed my mine rescuer status. I believe that it is a
tremendous, and it is another step closer to safer mines and safer work.

Interviewer:

Simone: My employer gave me unique path into the industry, which gave me a
different perspective and set of skills.

Interviewer:

Simone: [ wanted to encourage more women to go into mining, because we’re still
very underrepresented in the industry and I thought that it would be great.

(abridged from: the text for the tasks https://www.glencore.ca/en/Media-and-insights/
Insights/meet-simone-hensher-mining-engineer-safety-ambassador diversity champion?
fbclid=IwAR3zbNCi42 SS6BP3zgZeHBuiNEXxoWQS8dONQcNUYAASIsmv3MhAeDCut2c)

Grammar
Active Voice Revision: Future tenses and “to be going to”

W3menss popMy I1arona Ijisl ONMMCAHUS ACHCTBUH B OymyIieM BpeMEHH, MBI MO-
JKEM JIeJIaTh aKIeHT Ha:

» IpOrHo3ax Ha Oyny1iee;

» CIIOHTAHHBIX PEUICHUSX;

» BBIPOKCHHUU HAJICHK/IbI, OOCIIIAHUS UITH OTIACCHUS;

» OTJAJICHHBIX IJIaHAX U HAMEPCHHUSX.

See Appendix A: Grammar (Future Tenses and “to be going to”), maon. 1.7, 1.8.

Study the examples:
1. Will you be able to perform long-range planning duties as well as short-range
engineering after your graduation? Cmoorceme nu vl 6b1n0NHAMb 00A3AHHOCIU
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10 00NI20CPOYHOMY HIAHUPOBAHUIO, A MAKICE KPAMKOCPOUHOMY NPOEKMUPOSA-
HUIO nociie OKOH4aHus y4eovt?

. She is going to become an underground mining engineer. Ora cobupaemcs

cmams COPHBIM UHHCEHEPOM NO NnO03eMHbIM pa6omaM.

. I promise I’ll come to the meeting with engineering and geology teams. 4 ooe-

waio, A npudy Ha ecmpedy C UHIHCEHEPHO-2e0/locUYeCKUMU KOMAHOAMLU.

Exercise 16. Match the questions to answers. Pay attention to different future
forms. More than one answer is possible.

A S e

How are you getting there?
What’s happening?

Where are you going?

What will you do there?

What are you doing?

What your workplace will be like?

a) He is loading ore into trucks and cars.

b) I am going to Bingham Canyon mine.

c¢) They are loading ore into trucks and cars.

d) We are going by a crew bus.

e) I am transporting the broken coal from the face in wheelbarrows.

f) I think, I will build new shafts and develop new drives, rises, crib rooms and
air vents.

g) Probably, it will be one of rural and remote locations.

Speaking

Plans

Exercise 17. What will you be doing in 10 years’ time?
I will be working in

I will be probably working for

I will have

I won’t be

Exercise 18. Work in pairs. Look at these hazardous situations and explain what
you will do.

L.

Mines are noisy places, with the constant of drilling and heavy machinery, and
the potential for hearing damage is quite serious.

What will you do, if you hear loud noise?

2.

Mines are very hot and humid. A common health risk that miners face is
thermal — or heat — stress.

What will you do if you feel hot?
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3. There are a lot of harmful chemicals in mines. Risks include chemical burns,
respiratory problems.

What will you do if you go down the mine without any protection?

4. In mines located in Australia ultraviolet rays can put you at risk of skin cancer
and can cause damage to your eyes.

What will you do if you at surface mines (outdoors)?

5. Mines are very deep. A miner could experience some problems affecting their
bones, muscles, blood vessels and nerves during due to a trip, fall or heavy lift.

What will you do if you feel bad while going down the mine.

Some ideas to use:

» Apply safe handling and proper disposal.

» Put on personal hearing protection.

» Put on protective eye wear.

» Use using an oxygen self-rescuer.

» Apply sunscreen.

» Put on some respiratory protective equipment and clothing with cooling systems
or breathable fabrics.

» Call mines rescue team.

(abridged from: https://www.miningreview.com/health-and-safety/mining-health-safety-
7-common-risks-to-protect-yourself-against/)

UNIT 1B. APPLIED GEOLOGY

Learning objectives

In this unit you will:

» acquire the vocabulary connected to applied geology and its methodology;

» learn how to talk about skills and responsibilities of an applied geologist;

» study and practice patters IN ORDER TO and SO THAT to explain purpose;
» review basic grammar tenses.

Reading
Before you read:

Exercise 1. Practice to pronounce of the following words and word combinations
correctly:

Interior surface [mn'tirtor] [ 's3:rfis] BHyTpeHH:s 10BEpXHOCTh

Exterior surface [1k'stirror] ['s3:rfis] Hapy»xHas moBepXHOCTb, BHEILIHSS 110-
BEPXHOCTD

Geological time [ dzi:o'la:dzikl] [tarm] Teonmormueckuii Bo3pact
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Anticipate changes [en'tisipert] [tfemnd3] [IpenBuners U3MEHEHUs

Deductive reasoning [dr'daktiv] [ 'ri:zenig] JlenyKTUBHOE pacCyxIeHHUE

Geological rates [ dzi:a'la:dzikl] [rerts] Teonmornueckue mokaszarenu TeMIa u3-
MEHCHHI

Envi.ronr.nental [in_varran'mentl] [implo'ketfonz] TMocneacTBust isi OKPYKAIOIIEH CPEIbI;

implications 9KOJIOTMYECKUE TOCICACTBHS

Mitigate the hazards ['mrtigert] [ "haezard] YMEHBLINTH OITACHOCTD

Earthquakes ['3:0 kweks] 3eMieTpsICeH s

Slope failures [sloup] ['ferlja] OTKOCHOE pa3pylIeHHUE; CIIOI3aHUE OT-

KOCa, OITI0JI3aHKUE OTKOCa

Volcanic eruptions [vol'keenik] [1'rap/n] 3BeprkeHusI BYJIKAHOB

(abridged from: https.//courses.lumenlearning.com/wmopen-geology/chapter/outcome-
what-is-geology/)

Exercise 2. Read the text.

In its broadest sense, geology is the study of Earth — its interior and its exterior
surface, the rocks and other materials that are around us, the processes that have resulted
in the formation of those materials, the water that flows over the surface and lies
underground, the changes that have taken place over the vastness of geological time, and
the changes that we can anticipate will take place in the near future. Geology is a science:
we use deductive reasoning and scientific methods to understand geological problems.

Geology is arguably the most integrated of all of the sciences because it involves the
understanding and application of all of the other sciences: physics, chemistry, biology,
mathematics, astronomy, and others. But unlike most of the other sciences, geology has
an extra dimension, that of time — billions of years of it. Geologists study the evidence
that they see around them, but in most cases, they are observing the results of processes
that happened thousands, millions, and even billions of years in the past. Those were
processes that took place at incredibly slow rates — millimeters per year to centimeters
per year — but because of the amount of time available, they produced massive results.

Geology is also about understanding the evolution of life on Earth; about
discovering resources such as metals and energy; about recognizing and minimizing
the environmental implications of our use of those resources; and about learning how
to mitigate the hazards related to earthquakes, volcanic eruptions, and slope failures.

(abridged from: https.//courses.lumenlearning.com/wmopen geology/chapter/outcome-
what-is-geology/)

Exercise 3. Decide if the following statements are true or false. Correct the false
ones.
1. Geology uses inductive reasoning and to understand geological problems.
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2. Geology doesn’tinvolve the understanding and application of different branches
of science.

Geology studies the processes that take place at incredibly high rates.

Slope equations can’t be mitigated with the help of geological studies.
Geologists study only the evidence that they see around them.

Geology doesn’t involve understanding the evolution of life on Earth.

S kW

Vocabulary

Exercise 4. Match the words and their definitions.

1. Long period of time occupied by the earth's geologic history.

2. A measurable extent of a particular kind, such as length, breadth, depth, or height.

3. Velocities at which geologic processes occur range from imperceptibly slow to
exceptionally fast.

4. Make (something bad) less severe, serious, or painful.

Matter, found mainly in underground seams and used as fuel.

6. The downward and outward movement of rock or unconsolidated material as a
unit or as a series of units.

7. A danger or risk.

8. Expect or predict.

9]

NB!:

predict — npeackasbiBaTh
velocity — ckopocThb
downward / upward — o HanpaBlIeHHIO BHU3 / BBEPX
extent — CTeneHb

a) Anticipate

b) Hazards

c) Mitigate

d) Geological time

e) Slope failures

f) Extra dimension

g) Geological rates

(abridged from: https://courses.lumenlearning.com/wmopen geology/chapter/outcome-
what-is-geology/; https://www.mindat.org/glossary/slope_failure; https://www.merriam-
webster.com/)

Speaking
Exercise 5. Read a short extract taken from the website page of Siberian Federal

University and answer the following questions:

1. What School do you study at?
2. What is your field of study?
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W

What is you major?

What types of workers does your School prepare?

5. What are the companies you’ll be able to work at after graduating from the
university?

6. What are the usual activities for people in mining industry?

>

“Main fields of study and majors of our School are connected to applied geology,
mining engineering and technology of geological exploration. School of Mining,
Geology and Geotechnology prepares engineers and research and teaching staff for
companies working in geological exploration or mining and smelting which deal with
a wide range of activities from survey and exploration to mining and processing of
mineral resources”.

“Institute of Petroleum and Natural Gas Engineering created as part of SFU,
effectively implements the modules of the competencies of graduates and modernization
of educational standards in areas of training of bachelors, specialists and masters
demanded in oil companies, as well as develops and supports the implementation of
modular elective courses and electives student learning, providing personnel resources
of scientific research and innovative development of the enterprises of fuel-energy
complex.

An effective system of engineering personnel training for the oil industry is based
on the balance of interests of education, science and business, which can successfully
solve current and future problems of the educational process, as well as quickly change
its content, methods and organizational forms in accordance with production needs and
situation on the labour market.

Graduates of the Institute of Petroleum and Natural Gas Engineering possess skills
of management, engineering and operational and research activity”.

(abridged from: http://www.sfu-kras.ru/en/about/igd; http://inig.sfu-kras.ru/en/about-
spg/)

Listening

Before you listen

1. Petroleum a) a new model
2. Collect b) core samples
3. Build up ¢) new data

4. Core samples’ d) geologist

5. Identify e) images

6. Get and apply f) rock properties
7. Send geophysical tools g) down the hole
8. Drill for h) facility

9. Take 1) oil and gas
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Exercise 6. Watch the video about the career as petroleum geologist and answer
the following questions:

1.

i A o

0.

What will you do as a petroleum geologist?

What are geologists sometimes called “treasure hunters”?

What types of data do geologists interpret analyzing geological log measurements?
What is the porosity of rocks?

Does the job involves working in the office or in the field?

Do geologists work individually or collaborate with other specialists?

What types of procedure with samples do geologists usually perform?

What are the educational requirements for the job?

What does it mean to think in “three dimensional ways”?

(abridged from: https://www.youtube.com/watch?v=RRZr d2d3YQ&ab channel=
alisWebsite )

Grammar
Revision “to be” forms

I'marou “to be” MOXET MePeBOAUTHCS TNIAT0JIAMU «OBIThY, «SBISITHCS, «HAXOAUTh-
Cs1», «CYIIIECTBOBATHY.
See Appendix A: Grammar (The verb “to be”), maon. 1.1.

Study the following examples:

L.

Geological exploration is one of the fields of study at School of Mining,
Geology and Geotechnology. [eonocopazeedra — 00no u3z nanpasienuii ooyqe-
nus 6 Lllkone coprnoeo dena, ceonocuu u 2e0mMexHONO2UL.

He will be a geologist soon. Ou ckopo cmarnem 2eonozom.

. According to the survey, mining engineering and geology were the most popular

fields of study in 2014. Coeracno uccredosanuio, 6 2014 200y naubonee nony-
JISIPHOIMU HANPAGNEHUSMU UCCTIe008AHULL ObLIU 20PHOE 00 U 2€0N02USL.

Exercise 7. Put “to be” forms into the gaps, the ask questions to the words in bold.

1.

2.
3.

4.
5.

6.

If you (...) down-to-earth kind of person with skills at certain sciences and
technologies, consider becoming a petroleum geologist;

Petroleum geologists explore oil and gas that (...) beneath the surface;

With the help of logs, we can identify rock properties including the type of rock
it (...), the type of liquid that (...) there, or how tight the rock (...);

A lot of the work that I do (...) actually in the computer;

I took a class in geology and it (...) really all about rocks;

The work (...) be very repetitive and routine based with long 12 hour days.

(abridged from: https://www.youtube.com/watch?v=RRZr d2d3YQ&ab channel=
alisWebsite)
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Reading
Before you read
Exercise 8. Do the matching task and translate the following collocations.

1. Challengeable a) features

2. Geographical b) environments and conditions
3. Ore ¢) information systems

4. Undertake d) the fieldwork

5. Geological e) software

6. Field f) internationally

7. Drawing and modeling g) deposits

8. Operate h) large amounts of work

9. Complete 1) equipment

GEOLOGY (SOFT AND HARD SKILLS)

a) Languages

b) Effective written communication

¢) Technical and IT skills

d) Field skills

e) Effective oral communication

1.

You must be able to convey your ideas and your reasoning effectively but concisely
to reach robust conclusions. This means your work must be interesting, logical and easy
to read.

2.

Being able to present or lecture to an audience is one of the most important skills
you can acquire during a degree. There will be assignments in which you present to
your lecturers and peers.

It is imperative to learn to engage with your audience so they are interested in what
you are talking about.

3.

All professions nowadays require basic [T skills, such as word processing, database
analysis and data management. These are rarely a problem for those who have completed
an undergraduate degree. However, gaining other IT skills in geographical information
systems, drawing and modelling software is becoming increasingly important.

All professional geologists will use specialist software, regardless of the sector
they work in, and having a basic understanding of the functionality of some of these is
highly desirable to employers.

Many specialist software (modelling) packages permit 3-D and 4-D visualisation
of geological features and processes. Understanding how these relate to the real world
and their limitations is very important.
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Computer generated 3D model of an ore deposit.

4.

Foreign language skills are more important than ever in geology. Although
English is the global language of science, having an ability in foreign languages
can be extremely desirable to employers as so many organisations now operate
internationally.

Most universities offer foreign language courses for a range of abilities as extra-
curricular classes (i.e. on top of normal lectures and work). They usually charge a small
fee, but this can sometimes be claimed back from departments.

Spanish, French, Portuguese and Russian are the most useful European languages
to learn. Arabic and Cantonese/Mandarin Chinese could also be of use.

5.

Fieldwork you have undertaken is always of interest to employers in geological
industries. It is more directly useful for some sectors than others, but doing well in
fieldwork demonstrates that you can complete large amounts of work in sometimes
challenging environments and conditions.

Additionally, it shows you can use field equipment and that you have seen a variety
of different geological features.

(abridged from: https://www.geolsoc.org.uk/Geology-Career-Pathways/University/
During-your-degree/Useful-Skills-During-your-Degree)

Exercise 9. Classify all the skills and abilities mentioned in the text into soft and
hard ones.

Soft skills Hard skills
(non-technical abilities) (teachable and learnable abilities through books,
training materials, job )

Exercise 10. Put the words into the right order.

1. An aptitude / and research / in data / include / Geologist / analysis / skills /

2. comfortable with / should be /, as well as / and / geologic modeling / Geologists
/ technological tools / data /

3. water pipe /should be / such as oil / Geologists / and / events / plan geology /
field sampling / projects / able / extraction, / construction /

4. Geologists / examine / and specimens / usually / of samples / the compositions /

5. /investigation of / The job of a geologist / resource / and / natural / deposits /
involves / evaluation and /

6. / survey sites / using GIS / Geologists / and create / have to / and maps / logs
(e.g. borehole) /
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7. may / For example, / at a university or, / agency / geologists / for an
environmental / might / teach / work / they /

8. Geologists / company / where / well performance / they / oil / will / production
/ be evaluating /

9. Geologists / and test fossils, / with / should / the proper instruments (e.g. X-rays)
/ ores / rock, / and other material / be able / soil, /

(abridged from: https.//resources.workable.com/geologist-job-description#)

Listening and Use of English

Structures “in order that” and “so that” to express purpose

Coro3sl “in order that” u “so that” (m1st TOro 4To0OBI) HCIOIB3YIOTCS B MPEIIONKE-

HUHW JJI1 TOTO, YTOOBI OOBSICHUTE, C KaKOW IENIbI0 coBepInaeTcs aeicTtue. Coro3 “in
order that” saBnsiercst 6onee GopmanbHbIM. Yale BCero JaHHbIE COI03bI YIOTPEOIISIOT-
csl ¢ MOfIaJIbHBIMU Tiaroiiamu (can / would / will).

Study the following examples:

1. I’ll go by car so that 1 can take more luggage. A noedy na mawune, umoow
A cMo2 83amb nobonvule bazaxca.

2. We left a message with his neighbour so that he would know we’d called.
Mui ocmasunu coobwenue e2o cocedy, Ymodwvl OH 3HA, YMO Mbl 360HUTU.

3. In order that you can sign the form, please print it out and mail it to this
address. Ymoowt 661 moenu noonucams opmy, pacnevamaiime ee u Omnpassb-
me no smomy aopecy.

(abridged from: https://dictionary.cambridge.org/ru/)

Exercise 11. Listen to the recording and continue the sentences using “so that”
and “in order to” structures.

1. We could look at the porosity

2. You need to understand the rocks

3. We can use the extracted rocks

4. We use microscopes

5. We need to predict the subsurface

(abridged from: https://www.youtube.com/watch?v=8FR9Ukex7S0&ab _channel=
FaculteitCiTG)

Speaking

Exercise 12. In pairs, look at the following responsibilities and decide which soft
and hard skills should a miner possess in order to work successfully in the oil and
gas industry.

» Interpret geophysical information;

» analyse project data;

» estimate fuel amounts;
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v

interpret and implement drilling strategies for extraction;

utilize a variety of techniques to discover this information, including geochemical
analysis, ground-based sonar;

discover reservoirs or satellite mapping;

understand the origin of the fuel;

determine the location and amount of combustible fuel in sediments on land or
in the ocean;

investigate the structure and evolution of the earth and its natural resources;
plan programmes for exploration of sites for oil, gas, water, minerals;

survey and map geologically promising sites;

collect and record samples and data from test sites.

v v

v v

v v v v

Example:

Petroleum geologists should possess technical computer skills and knowledge of
natural reserves on both land and sea so that they can gauge how much combustible
fuel can be extracted.

(abridged  from:  https://study.com/articles/Petroleum_Geologist Job _Description
Duties_and Requirements.html, https.//targetjobs.co.uk/careers-advice/job descriptions/
279515 exploration geologist job description#:~:text=investigating%20the%20
structure%20and%20evolution,and%20data%20from%20test%2Usites )

Grammar
Active Voice Revision: Present Tenses

Wsmensist popmy miiarosia Juist OIIMCAHUS ISHCTBUI B HACTOSIIIEM BPEMEHH, Mbl MO-
JKeM JieJiaTh akIeHT Ha:

» PEryJSIPHOCTH JECUCTBUS;

» OOBIZIEHHOCTH ACHCTBHUS;

» MPOIECCYaJbHOM COCTaBISAIOIIECH ACHCTBUS;

» TOM, YTO TEKyIIlee IEHCTBUE BRIPAXKAET IIAHBI TOBOPSIIIETO;

» pe3ynbTarax ACHCTBUS B HACTOAIIEM BPEMECHHU.

See Appendix A: Grammar (Present Tenses), maon. 1.2—1.4.

Study the examples:

1. Underground mining geologists usually oversee the underground mine geology
departments and team. [opubie umndKCeHEPbI-2€0N02U ODBLIYHO KOHMPOIUPYIOM
omoenvl u KOMaHay ceojlocuu npu 6blNOJIHEHUU I’lOaS’EMHblx COPHbIX pa3pa60m01<.

2. Out product manager is visiting customers to present the latest products and
hosting factory visits on Monday. B nonedenvrux naut menedicep no npooyK-
yuu noceuwjaem Kiuermaose, umobuwl npe&cmaeumz; Hoeseluiue l’lpO()mebl uopea-
HU308aMb noceljerue 3a600d.

25



® UNIT 1. INTRODUCTION TO GEOLOGY (CAREER, SKILLS, GENERAL RESPONSIBILITIES)

3. The miners have not excavated the site yet. [llaxmepol ewe ne paspabamol-
8anU SMom Y4acmox.

Exercise 13. Correct the conversation between two miners using Present Simple
or Present Progressive forms of the verb.

A: Hi, James! Nice to see you again!

B: Tom! What a surprise! Where (1) (you / fly) to?

A: 1 am on my way to the company which is located in Australia. I’ll be working
for Mining People International.

B: Really? So far from home, isn’t it? (2) (I / go) to Bingham Canyon mine.

A: Oh, (3) (you / work) in the United States?

B: Yes. I work as an exploration geologist and I’'m responsible for mapping,
geochemical, structural and geophysical surveys.

A: OK. Do you have a set schedule or you are on call?

B: (4) (we / have) a set schedule but we reschedule twice a month. What about
you?

A: I’ve just got this job as a petroleum geologist, so (5) (I / have) a meeting at the
main headquarter. (6) (you / know) Salt Lake City? Your company is located there if I
am not mistaken.

B: Not very well. My brother lives there. (7) (I / not / go) there very often. What
your first project will be?

A: Don’t know all the details. At the moment, (8) (I / work) on a project that
designs and management of Brownfields and Greenfields exploration drilling programs.
(9) (you/ interpret) cross-sections? How can you work such long hours in the field?
My job is mostly at the office.

B: (10) (things / go / well) if you follow some safety precautions and as I said we
have some shifts.

A: Isee. (11) (my plane / board) and I’ve got to go. Bye.

(abridged from: https://www.careermine.com/job/1978435/project-exploration-
geologist/)

Grammar
Active Voice Revision: Past Tenses

WsmeHnsiss Gopmy miaroia ajisi ONKMCAHUS JCHCTBUE B IMPOIICIIIEM BPEMEHH,
MBI MOXKEM JIeJIaTh aKIEHT Ha:

» 3aKOHYEHHOCTH JICUCTBUSI B IPOIILIIOM;

» MPOILECCYabHON COCTABIAIOIIEH NEHCTBUS B MIPOLLIOM;

» TOM, YTO JEHCTBUIO B MPOILJIOM MPEALIECTBOBAIO APYroe ACUCTBUE.

See Appendix A: Grammar (Past Tenses), maon. 1.5, 1.6.
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Study the examples:

1.

Last year I participated in Product Quality Reviews and Issue Resolution
meetings. | didn’t give presentations at the local industry conferences. B npo-
WI0M 200y 5 Y4aAcmeosan 6 0030pax Kaiecmea npooyKyuu u 6cmpedax no pas-
peutenuio npobnem. A ne blcmynan Ha MeCIHBIX OMPACLe8blX KOHpePeHYUX.

. Were you carrying coal to a dewatering plant when our boss phoned? Heciu iu

6bl Y20/lb HA YCMAHOBKY 06636031‘6146‘61Huﬂ, K020a 360HUJ Haut bocc?

. Before we extracted the precious minerals, we had conducted a geological

survey. Ileped mem, kax 000bImb OpazoyenHvle NONE3HbIE UCKONAeMble,
Mbl NPOBENU 2€0/102UYECKOe U3VUeHUe.

Exercise 14. Meet Simone Hensher: Mining Engineer, Safety Ambassador,
Diversity Champion. Match the main events in her life with the correct background
situations.

1.

In September 2010 — Simone’s children went to elementary school (full time)
and she had applied for a scholarship with Glencore Canada’s Sudbury and
received it.

. In 2015 — Simone transferred to Nickel Rim South Mine and worked as an

underground front line supervisor from 2016 to 2017.

. In October 2018 — Simone became part of Glencore Canada’s Sudbury

Integrated Nickel Operations (INO).

. InMarch 2018 — The Workplace Safety North provided Simone with supervision

in the field of safety.
In June 2018 — Simone took home the award for top technician in The Workplace
Safety North (WSN) 69" Annual Ontario Mine Rescue Competition.

a) She was studying books and having extensive hands-on training at a workplace.

b) She was participating in the competition amongst technicians and got a
tremendous result for a first-timer.

c) She was studying geological engineering at the university.

d) She was developing and training employees to standards for safe and efficient
equipment operation.

e) She was working as an underground front line supervisor in INO.

Exercise 15. Read a conversation between an interview and a famous geologist
Tom Neumann about collecting and analysing rocks split out from the base of the
glacier of the Greenland Ice Sheet. Ask Tom about his (responsibilities, career,
activities and experiences).

Use Past Simple, Past Progressive or Past forms of to be.

Interviewer:
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Tom: Everything is going great! This is our third site, so we collected rocks on
Filchner Ice Shelf, so we had two beautiful days there, we got about a 115.

Interviewer:

Tom: Yesterday, we were doing ice sampling, we were looking around on the edge
of an ice sheet for places where the rocks were coming out. We chopped rocks out of
ice. Paul was sampling the rocks that had been recently exposed.

Interviewer:

Tom: Actually, we did measures of beryllium concentrations. It tells us about how
long the rock has been espoused to the air and the sky, and how long it has been buried for.

Interviewer:

Tom: What we were hoping to find from rocks from this ice sheet was to learn
about what was the last time the ice sheet was smaller. Was it smaller than today?

Interviewer:

Tom: That was out last day offline. That was great. We had 21 samples.

(abridged from: https://www.exploratorium.edu/video/interview-geologist-tom-
neumann)

Grammar
Active Voice Revision: Future tenses and “to be going to”

M3mensis dopMy 1iaronia Jjis OMMMCAHUS JSHCTBUH B OymyIieM BpeMEHH, MBI MO-
JKeM JIeNaTh aKIeHT Ha:

» MPOTrHO3ax Ha OymyIee;

» CIIOHTAHHBIX PEIICHUSIX;

» BBIPAKCHHUH HAJICHKIbI, OOCIIIAHUS UK OTIACCHUS;

» OTJAJICHHBIX IJIaHAX U HAMEPCHHUSX.

See Appendix A: Grammar (Future Tenses and “to be going to”), maén. 1.7, 1.8.

Study the examples:

1. Will you be able to perform long-range planning duties as well as short-range
engineering after your graduation? Cmooiceme au vl 6binonusams 00513aHHOCMU
no 00120CPOUHOMY NIAHUPOBAHUIO, A MAKIHCE KPAMKOCPOUHOMY NPOEKMUpPO8a-
HUI0 Nocle OKOHYAaHUus yuedul?

2. She is going to become an underground mining engineer. Ouna cobupaemcs
cmamu 20PHbIM UHICEHEPOM NO NOO3EMHLIM PAOOMAM.

3. I promise I’ll come to the meeting with engineering and geology teams. A obe-
waio, s npudy HA 6CMPey ¢ UHICEHEPHO-2e0N02ULECKUMU KOMAHOAMU.

Exercise 16. Match the questions to answers. Pay attention to different future

forms. More than one answer is possible.
1. How are you getting there?
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you

What’s happening?

Where are you going?

What will you do there?

What are you doing?

What your workplace will be like?

AN ol el

a) He is loading ore into trucks and cars.

b) I am going to Bingham Canyon mine.

¢) They are loading ore into trucks and cars.

d) We are going by a crew bus.

e) I am planning programmes for exploration of sites for oil, gas, water, minerals.
f) Ithink, I will survey and map geologically promising sites.

g) Probably, it will be one of rural and remote locations.

Speaking

Plans

Exercise 17. What will you be doing in 10 years’ time?
I will be working in

I will be probably working for

I will have

I won’t be

Exercise 18. Work in pairs. Look at these hazardous situations and explain what
will do.

1. While working you can face falls of ground underground or collapse of trenches.
What will you do, if you see collapse of trenches?

2. It’s hot and humid in the field. A common health risk that geologists face is

thermal — or heat — stress, dehydration.

What will you do if you feel hot?

3. Much of the vehicle work is true off-road, with no tracks at all, picking a way
through the scrub.

What will you do if you your vehicle breaks?

4. Geologists might have exposure, ultraviolet rays can put you at risk of skin
cancer and can cause damage to your eyes.

What will you do if you are outdoors?

5. Geologists also might disturb animals by careless actions.

What will you do if you see a wild animal?

» Apply safe handling and proper disposal;

» put on personal hearing protection;

» put on protective eye wear;

» stand close to the team, weave hands, shout together, and don’t run away;
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» use using an oxygen self-rescuer;

» apply sunscreen;

» put on some respiratory protective equipment and clothing with cooling systems
or breathable fabrics;

» call rescue team.

(abridged from: https://www.miningreview.com/health-and-safety/mining-health
safety 7 common risks to protect yourself against/; https://www.researchgate.net/
publication/296601283 Hazards faced by geologists)

Reading

Before you read:

Learning objectives
In this unit you will:
» acquire the vocabulary connected to geophysics and its methodology;

» learn how to talk about skills and responsibilities of a geophysicist;

» study and practice patters IN ORDER TO and SO THAT to explain purpose;
» review basic grammar tenses.

UNIT 1C. GEOPHISICAL EXPLORATION

Exercise 1. Practice to pronounce of the following words and word combinations

correctly:
Exploration geophysics | [ eksplo'reifn] [,d3i:ov'fiziks] | Pa3Benounas reodusuka
Petroleum exploration | [pa'trovliom] [ eksplo'rerfn] Pa3Benxa MecTopoXkaeHHH HEPTH
Mineral exploration ['min(a)r(a)1] [, ekspla rerfn] Pa3Besika MOIE3HBIX HCKOTTAEMBIX
MOUCK MOJIE3HBIX NCKOTIA@MBIX
Physical properties ['fizikl] [pra:portiz] dusnyeckue CBOHCTBA
Density ['densati] [TnoTHOCTH
Velocity [vo'la:satr] CropocTh
Susceptibility [sa septabilati] BocnpurMYrBOCTh K UIMITYJIECHBIM ITOME-
XaMm, JIaBJICHUIO U IP. BO3JIEHCTBUSIM
Resistivity [ r1z1’strvitr] VYnenpHOE CONPOTHBICHUE
Geological [ dzi:a'la:dzikl] CrpykTypHast KOHQUTypamus / CTpyKTypHast
configurations [ken figje're1fn] (opma 3asieranust TOPHBIX MOPOL
Hydrocarbons [ hardro 'ka:rbonz] VrieBoaopos!
Groundwater ['gravndwo:tar] I'pyHToBas / mouBeHHast Boga
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Exercise 2. Read the text.

Exploration geophysics plays a major role in the areas of mineral and petroleum
exploration, marine geology, groundwater exploration, and engineering construction,
wherein its primary aim is to add an extra dimension to geological information. In
its basic essentials it is a method of geological exploration, using instruments whose
function is to record changes in the physical properties of rocks in the subsurface.
It therefore involves the application of principles of several physical sciences and
relates to the measurement of rock properties such as density, velocity, susceptibility,
and resistivity and involves the drawing of deductions about the rock types and their
geological configurations. There is also some prediction involved in terms of inferring
the probability of the presence of mineral deposits, hydrocarbons, and groundwater.

(abridged from: https://link.springer.com/referenceworkentry/10.1007%2F0-387-
30844-X 27)

Exercise 3. Decide if the following statements are true or false. Correct the false
ones.
Geophysicists don’t measure susceptibility of rocks.
Geophysicists often give predictions where the mineral deposits are.
Geophysical methods are similar to the geological ones.
Geophysicists are interested only in rock properties.
Geophysical surveys contribute to geology.
The method of geological exploration can be transformed by IT technologies.

SANNAEF o e

Vocabulary

Exercise 4. Match the words and their definitions.

1. Anarrangement of parts or elements in a particular form, figure, or combination.

2. Resistance of a conductor of unit cross-sectional area and unit length.

3. The stratum or strata below the earth's surface.

4. Is the water present beneath Earth's surface in rock and soil pore spaces and in
the fractures of rock formations.

. The action of putting something into operation.

A forecast.

7. Place (something) somewhere for safekeeping.

AN

a) Prediction.

b) Deposits.

¢) Resistivity.

d) Groundwater.
e) Configurations.
f) Subsurface.

g) Application.

31



® UNIT 1. INTRODUCTION TO GEOLOGY (CAREER, SKILLS, GENERAL RESPONSIBILITIES)

NB!:

soil pore — nmopsl B MouBe

fractures of rock formations — TpenHbI B popManvy TOPHOM TOPOIBI
the stratum or strata — ci0ii WM HAaIUIACTOBaHUE

arrangement — pacrioyio)KeHHe

(abridged from: https.//languages.oup.com/google-dictionary-en/)

Speaking
Exercise 5. Read a short extract taken from the website page of Siberian Federal
University and answer the following questions:
1. What School do you study at?
What is your field of study?
What is you major?
What types of workers does your School prepare?
What are the companies you’ll be able to work at after graduating from the
university?
6. What are the usual activities for people in mining industry?

Nk we

“Main fields of study and majors of our School are connected to applied geology,
mining engineering and technology of geological exploration. School of Mining,
Geology and Geotechnology prepares engineers and research and teaching staff for
companies working in geological exploration or mining and smelting which deal with
a wide range of activities from survey and exploration to mining and processing of
mineral resources”.

Institute of Petroleum and Natural Gas Engineering created as part of SFU,
effectively implements the modules of the competencies of graduates and modernization
of educational standards in areas of training of bachelors, specialists and masters
demanded in oil companies, as well as develops and supports the implementation of
modular elective courses and electives student learning, providing personnel resources
of scientific research and innovative development of the enterprises of fuel-energy
complex.

An effective system of engineering personnel training for the oil industry is based
on the balance of interests of education, science and business, which can successfully
solve current and future problems of the educational process, as well as quickly change
its content, methods and organizational forms in accordance with production needs and
situation on the labour market.

Graduates of the Institute of Petroleum and Natural Gas Engineering possess skills
of management, engineering and operational and research activity.

(abridged from: http://www.sfu-kras.ru/en/about/igd; http.//inig.sfu-kras.ru/en/about-
spg/)
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Listening
Before you listen
Drill a) through
Work out b) the rock ages
Do ¢) a lot of training courses
Exploration d) fossils
Microscopic e) geologists

M

Exercise 6. Watch the video about geophysical career opportunities and job
routines and answer the following questions:

1.

nk e

6.

What does a job of a stratigrapher involve?

What education and level of knowledge are required for the job?
Who does a stratigrapher work with?

What are the career opportunities?

Do you need additional training for the job?

What outdoors activities geologist could enjoy being in the field?

(abridged from: https://youtu.be/BRnY(Q9t20CA)

Grammar
Revision “to be” forms

['maron “to be” MOXKET IEPEBOAUTHCS IIAr0JIAMHU «OBIThY, «SIBISATHCS, «HAXOIUTHCSY,
«CYILIECTBOBATHY.
See Appendix A: Grammar (The verb “to be”), maon. 1.1.

Study the following examples:

1.

2.
3.

Geological exploration is one of the fields of study at School of Mining,
Geology and Geotechnology.

He will be a geologist soon.

According to the survey, mining engineering and geology were the most
popular fields of study in 2014.

Exercise 7. Put “to be” forms into the gaps, the ask questions to the words in bold.

1.
2.

O

6.

The surface of the Earth (...) broken up into big blocks or plates.

The first place where we went to (....) US Geological Survey which give us
information about where the earthquake ( ...) and how large it (...).

When the earthquake occurs we (...) able to provide similar information.

I think that earthquakes (...) devastating, dangerous and can cause a lot of damage.
Surveying (...) the most wonderful thing to me.

When I (...) I actually thought that I would be a journalist not a geophysicist.

(abridged from.: https://youtu.be/OVKCqvyESZE)
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Reading
Before you read
Exercise 8. Do the matching task and translate the following collocations

1. Data a) locations

2. Problem- b) collection techniques
3. Remote ¢) stamina

4. Conduct d) fieldwork

5. Physical e) solving skills

6. Geophysical f) characterization

7. Reservoir g) data

8. Automatic h) picking site

GEOPHISICS (SOFT AND HARD SKILLS)

We calculated that 18 % of Geophysicists are proficient in Data
Collection, Geophysical Data, and C++. They’re also known for soft skills such
as Problem-solving skills, Communication skills, and Physical stamina.

We break down the percentage of Geophysicists that have these skills listed on
their resume here:

» Data Collection, 18 %:;

» Geophysical Data, 10 %;

» C++, 10 %;

» Data Analysis, 6 %;

» Reservoir Characterization, 5 %;

» Fortran, 4 %.

Some of the skills we found on geophysicist resumes included “Data collection”,
“Geophysical data”, and “C++”. We have detailed the most important geophysicist
responsibilities below.

The most important skills for a geophysicist to have in this position are problem-
solving skills. In this excerpt that we gathered from a geophysicist resume, you'll
understand why: “geoscientists work on complex projects filled with challenges”.
According to resumes we found, problem-solving skills can be used by a geophysicist
in order to “worked on water column statics, their effect in data quality, solution,
automatic picking and correction”.

Another commonly found skill for being able to perform geophysicist duties is the
following: communication skills. According to a geophysicist resume, “geoscientists
write reports and research papers. Check out this example of how geophysicists use
communication skills: “handle communication with specialized co-workers in order to
optimize algorithm parameter settings for best data quality available”.

Physical stamina is also an important skill for geophysicists to have. This example
of how geophysicists use this skill comes from a geophysicist resume, “geoscientists
may need to hike to remote locations while carrying testing and sampling equipment
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when they conduct fieldwork”. Read this excerpt from a resume to understand how
vital it is to their everyday roles and responsibilities, “experimented with geophysical
data collection techniques”.

(abridged from: htips://www.zippia.com/geophysicist-jobs/what-does-a-geophysicist-do/)

Exercise 9. Classify all the skills and abilities mentioned in the text into soft and
hard ones.

Soft skills Hard skills
(non-technical abilities) (teachable and learnable abilities through books,
training materials, job )

Exercise 10. Put the words into the right order.

1. examine, / the physical propertics / Geophysicists / of earth / and explore /
measure.

2. done / field work / Most of the work / , with / in the lab / some / is.

amount / of out —/ Geophysicists / the most / take / of-work / home / reading.

phenomena (such as tidal waves and electromagnetic fields) / Daily duties /

measurement equipment / writing reports / studying of / examining natural / include.

enjoy / systems / Professionals / how / interrelate / tend to / geological.

flux / systems / Geologists / static / systems in / examine / ; geophysicist / analyse.

and try /seismic / a seismologist / earthquakes / study / reading / to predict.

8. plates / A tectnophysicist / studies / of tectonic / the movement.

W

N

(abridged from: https://www.princetonreview.com/careers/73/geophysicist)

Listening and Use of English
Structures “in order that” and “so that” to express purpose
Coro3bl “in order that” m “so that” (ays TOro 4ToOBI) HCIONB3YIOTCS B TPEIIIO-
KSHHHU JUIsI TOTO, YTOOBI OOBSICHUTB, C KaKOH 1Ie/Ibi0 coBepinaetcs jercteue. Cor3
“in order that” siBisercs Oonee popmanpHBIM. Yalre Bcero JaHHbIE COI03BI YIOTPeOIs-
FOTCSI ¢ MOTTbHBIMU T1aroiamu (can / would / will).
Study the following examples:
1. I’ll go by car so that 1 can take more luggage. A noedy na mawune, umoowt
A cmMoz 83amb nodovule bazadicad.
2. We left a message with his neighbour so that he would know we’d called.
Muvl ocmasuau coobuenue e2o cocedy, 4mooObl OH 3HAI, YMO Mbl 360HILTIL.
3. In order that you can sign the form, please print it out and mail it to this
address. Ymoowl ebl moznu noonucams ghopmy, pacnevamaime ee u OMnNPaAgy-
me no amomy aopecy.

(abridged from: https://dictionary.cambridge.org/ru/)
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Exercise 11. Listen to the recording and continue the sentences using “so that”
and “in order to” structures.

We need seismic survey

Geophysicist should follow strict guidelines and safety precautions

During operations visual and acoustic monitoring is used

Geophysicists used compressed air released into the water

3D dimensional maps are needed

Geophysicists need sound sensors

(abridged from: https.//youtu.be/FNSIAbOrG9A)

Speaking

Exercise 12. In pairs, look at the following responsibilities and decide which soft
and hard skills should a miner possess in order to work successfully in the mining
industry.

» Study the physical aspects of the earth.

» Examine the effects of the atmosphere on radio and satellite communications.

» Examine the size and shape of land masses.

» Study magnetic fields within and around the Earth.

» Surveys an oil concession on the shore.

» Study bodies of water and amounts of rainfall.

» Use radar, dynamite, computers, and maps.

» Use equipment includes magnetometers.

» Studying magnetic fields.

» Use gravimeters for studying the earth's gravitational pull.

(abridged from: https://careers.stateuniversity.com/pages/64/Geophysicist.html#.:~:
text=T10%20become%20a%20professional%20geophysicist,in%20a%20branch%20
of%20geophysics)

Example:
Miners should possess technical skills and knowledge of machinery and tools so
that they can mine ore, coal and rocks in an underground setting.

Grammar
Active Voice Revision: Present Tenses

M3menss gopmy Timarona Juisi OMHCAHHS ICHCTBHH B HACTOSIIEM BpPEMEHH,
MBI MOKEM JI€J1aTh aKIEHT Ha:

» PErYISIPHOCTHU ACUCTBUS;

» OOBIJICHHOCTH JICHCTBHS;

» TIPOLIECCYAIbHOM COCTABJISIONICH 1EMCTBUS;
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» TOM, YTO TEKYIIee ICHCTBUE BBIPAXKACT IIJIAHBI TOBOPSIIIETO;
» pesynbTarax JCHCTBUS B HACTOSIICM BPEMCHH.
See Appendix A: Grammar (Present Tenses), maon. 1.2—1.4.

Study the examples:

1. Underground mining geologists usually oversee the underground mine geology
departments and team. [opueie undicenepbi-ceono2u 0ObLIYHO KOHMPOIUPYIOM
omoenbl U KOMAHOY 2e0N102UU NPU 8bINOTHEHUU NOO3EMHBIX COPHBIX PA3PADOMOK.

2. Out product manager is visiting customers to present the latest products and
hosting factory visits on Monday. B nonedenvhux naut meHedxcep no npooyK-
yuu nocewaem KiueHmos, 4moobvl npeocmasums Hoseliuiue nPooyKmol U opea-
HU308aMb noceujerue 3a600d.

3. The miners have not excavated the site yet. [[laxmepor ewje ne pazpadbamol-
6anu 5Mom y4acmox.

Exercise 13. Correct the conversation between two miners using Present Simple
or Present Progressive forms of the verb.

A: Hi, James! Nice to see you again!

B: Tom! What a surprise! Where (1) (you / fly) to?

A: 1 am on my way to the company which is located in Australia. I’ll be working
for Mining People International.

B: Really? So far from home, isn’t it? (2) (I / go) to Bingham Canyon mine.

A: Oh, (3) (you / work) in the United States?

B: Yes. I work as an exploration geologist and I'm responsible for mapping,
geochemical, structural and geophysical surveys.

A: OK. Do you have a set schedule or you are on call?

B: (4) (we / have) a set schedule but we reschedule twice a month. What about you?

A: I’ve just got this job as a petroleum geologist, so (5) (I / have) a meeting at the
main headquarter. (6) (you / know) Salt Lake City? Your company is located there if I
am not mistaken.

B: Not very well. My brother lives there. (7) (I / not / go) there very often. What
your first project will be?

A: Don’t know all the details. At the moment, (8) (I / work) on a project that designs
and management of Brownfields and Greenfields exploration drilling programs. (9) (you/
interpret) cross-sections? How can you work such long hours in the field? My job is
mostly at the office.

B: (10) (things / go / well) if you follow some safety precautions and as I said we
have some shifts.

A: Isee. (11) (my plane / board) and I’ve got to go. Bye.

(abridged from: https://www.careermine.com/job/1978435/project-exploration-
geologist/)
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Grammar
Active Voice Revision: Past Tenses

Wsmenss dopmy Timarona st OMUCAHWS JEHCTBHN B IMPOIIEANIEM BPEMEHH,
MBI MOKEM JI€JIaTh aKI[CHT Ha:

» 3aKOHYCHHOCTH JICHCTBHUS B IIPOIILJIOM;

» TIPOLIECCYaIbHOM COCTABJISIONICH 1eMCTBUS B IIPOILLIIOM;

» TOM, 4TO JCHCTBHIO B IIPOIIIOM IIPEIIIECTBOBAIIO IPYro¢ ACHCTBHE.

See Appendix A: Grammar (Past Tenses), maon. 1.5, 1.6.

Study the examples:

1.

Last year [ participated in Product Quality Reviews and Issue Resolution
meetings. | didn’t give presentations at the local industry conferences.
B npownom 200y s yuacmeosan 6 0630pax kawecmea npoOyKYuu u 6cmpeuax
no paspewenuio npoonem. A ne 6icmynan Ha MeCMHbIX OMPACLe8bIX KOHpe-
PEeHYUSAX.

. Were you carrying coal to a dewatering plant when our boss phoned? Heciu iu

8bl Y207Ib HA YCMAHOBKY 00€36041CUBAHUS, KO20d 360HUIL Haut bocc?

. Before we extracted the precious minerals, we had conducted a geological

survey. lleped mem, xax 000bimb OpacoyenHvie NoNe3Hvle UCKonaemvie,
Mbl NPOGEU 2e01102UYeCKoe U3YUeHUe.

Exercise 14. Meet Simone Hensher: Mining Engineer, Safety Ambassador,
Diversity Champion. Match the main events in her life with the correct background
situations.

L.

a)
b)

In September 2010 — Simone’s children went to elementary school (full time)
and she had applied for a scholarship with Glencore Canada’s Sudbury and
received it.

. In 2015 — Simone transferred to Nickel Rim South Mine and worked as an

underground front line supervisor from 2016 to 2017.

. In October 2018 — Simone became part of Glencore Canada’s Sudbury

Integrated Nickel Operations (INO).

In March 2018 — The Workplace Safety North provided Simone with supervision
in the field of safety.

In June 2018 — Simone took home the award for top technician in The Workplace
Safety North (WSN) 69" Annual Ontario Mine Rescue Competition.

She was studying books and having extensive hands-on training at a workplace.
She was participating in the competition amongst technicians and got a

tremendous result for a first-timer.

c)
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d) She was developing and training employees to standards for safe and efficient
equipment operation.
e) She was working as an underground front line supervisor in INO.

Exercise 15. Listen to Schlumberger Career profile. Ask Elena about her
(responsibilities, career, activities in mining, experiences). Use Past Simple, Past
Progressive or Past forms of to be.

Interviewer:

Elena: Schlumberge had one of the best training programmes.

Interviewer:

Elena: Similar to doctors made a medical imaging, I used imaging techniques
from outside and I made a picture of what a subsurface looked like in order to find oil
and gas.

Interviewer:

Elena: The culture. It’s so diverse! I met different people at my job and they are
really, really supportive.

Interviewer:

Elena: We went to a course called “Oil field surveys” that was a kind of an
introductory course, we had a week of just meeting with professionals.

Interviewer:

Elena: They talked to as about the benefits, they answer any of our questions.

(abridged from: https://youtu.be/7Zas-2S2SBg)

Grammar
Active Voice Revision: Future tenses and “to be going to”

W3menss hopmy Trmarosa i1 OMUCAHUS JSHCTBUH B OyIyIieM BpeMeHU, MBI MO-
JKeM JIeNIaTh aKIeHT Ha:

» MMPOTHO3axX Ha OymyIIee;

» CIIOHTAHHBIX PEIICHUSX;

» BBIPKCHHUU HAJICHK/IbI, OOCIIIAHUS UJIH OTIACCHUS;

» OT/JAJICHHBIX IJIaHAX U HAMEPCHHUSX.

See Appendix A: Grammar (Future Tenses and “to be going to”), maén. 1.7, 1.8.

Study the examples:

1. Will you be able to perform long-range planning duties as well as short-range
engineering after your graduation? Cmoorceme nu vl 6b1nonHsmMb 00A3aHHOCMU
no 001120CPOUHOMY NIAHUPOBAHUIO, A MAKIHCE KPAMKOCPOUHOMY NPOEKMUpPO8a-
HUI0 Nocle OKOHYAaHUs yuedul?

2. She is going to become an underground mining engineer. Ona cobupaemcs
cmamu 20PHbIM UHICEHEPOM NO NOO3EMHBIM PAOOMAaM.
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3. I promise I’ll come to the meeting with engineering and geology teams. A o6e-
waro, s npUdy Ha BCMpPedy ¢ UHNCEHEPHO-2E0N02ULECKUMU KOMAHOAMU.

Exercise 16. Match the questions to answers. Pay attention to different future

forms. More than one answer is possible.

you

40

1. How are you getting there?
What’s happening?

Where are you going?

What will you do there?

What are you doing?

What your workplace will be like?

SRR ol

a) He is examining the shape of a land masses.

b) I am going to the Lab to analyse data from the reflected sound waves.
¢) They are studying magnetic field.

d) We are going by a crew bus.

e) I am applying gravimeters for studying the earth's gravitational pull.
f) Ithink, survey an oil concession on the shore.

g) Probably, it will be one of rural and remote locations.

Speaking

Plans

Exercise 17. What will you be doing in 10 years’ time?
I will be working in

I will be probably working for

I will have

I won’t be

Exercise 18. Work in pairs. Look at these hazardous situations and explain what

will do.

1. While working you can face falls of ground underground or collapse of trenches.

What will you do, if you see collapse of trenches?

2. It’s hot and humid in the field. A common health risk that geologists face is
thermal — or heat — stress, dehydration.

What will you do if you feel hot?

3. Much of the vehicle work is true off-road, with no tracks at all, picking a way
through the scrub.

What will you do if you your vehicle breaks?

4. Geophysicist might have exposure, ultraviolet rays can put you at risk of skin
cancer and can cause damage to your eyes.

What will you do if you are outdoors?
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5. Geophysicist also might disturb animals by careless actions.
What will you do if you see a wild animal?

» Apply safe handling and proper disposal;

» put on personal hearing protection;

» put on protective eye wear;

» stand close to the team, weave hands, shout together, and don’t run away;

» use using an oxygen self-rescuer;

» apply sunscreen;

» put on some respiratory protective equipment and clothing with cooling systems
or breathable fabrics;

» call rescue team.

(abridged from: https://www.miningreview.com/health-and-safety/mining-health
safety 7 common risks to protect yourself against/; https://www.researchgate.net/
publication/296601283 Hazards faced by geologists)
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UNIT 2

THE EARTH'S CRUST
AND USEFUL MINERALS

UNIT 2A. SEDIMENTARY ROCKS

Learning objectives

In this part you will:

» acquire the vocabulary connected to the properties of sedimentary rocks;

» study WORD-FORMATION patterns relevant to describe the formation and
size of rock grains;

» listen about size of rocks;

» read about the rock cycle;

» speak on the composition, location and geological formation processes of
sedimentary rocks;

» review passive voice;

» do a professional test on sedimentary rocks.

Before you read

Sedimentary rocks are one of three main types of rocks, along with igneous and
metamorphic. They are formed on or near the Earth’s surface from the compression of
ocean sediments or other processes.

(abridged from: https://www.rainbowresource.com/product/023467/Sedimentary-Rock-
Bag---Set-of-6-Rocks.html)

Exercise 1. Practice to pronounce of the following words and word combinations
correctly:

Erosion [1'rou.30n] Oposust

Weathering ['wed.or.an] BriBerpuBaHue
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Dissolution [dis.o'lu: fon] PactBopenue
Precipitation [pr1,s1p.1'ter.fon] Ocanxu
Ocaxaenue
Lithification 1161fr 'kerf(o)n] JIntuduxanys (OkaMeHEHHE)
Accumulation 9 kju:.mja’ler.fon] Haxoruienue
Boulder ‘boul.dor] Banyn

Raw material

ro: ma'tra.ri.al]

Hcexonubiit marepuin

[
[
[
[
[mad]
[
[
[
[

Mud Wn

Stone stoun] Kamenp

Deposit dr'poz.1t] Mecropoxaenue
Clay kler] I'muna

Bottom of the ocean ‘bot.om] [ov /0i:] ['ov.fon] JIHO okeaHa

Body of water

[bod.i] [ov] [ 'Wo:.tor]

BonHblii HCTOYHHK / BOXHOE IPOCTPAH-
CTBO / BOJOEM

Overlying sediments

ouva'lang] [ ouva'lamy]

HepermBa}omaﬂ ocCaJlo4Has nmopoaa

[
Detrital rock [dr'trart(o)l] [rok] O6oMouHast TopHasi Topoyia
Detritus [d1trartos] Herpur
Debris [dobri:] O010MKH IOPOLT
Decay [dr'ker] Croii pa3yioKUBIIMXCSI OCTAHKOB JKH-

BOTHBIX U paCTCHI/Iﬁ

Clastic rock

['klastik] [rok]

Kpynnoo6nomounas / rpy60o6iiomou-
Hasi opoja

Sandstone ‘seendstoun] [Tecuanuk
Caves kervz] Iemepst
Shells Jelz] Pakymkn
Limestone "larmstoun] W3BecTHIK

Cave formations

‘kerv][fo:r' merfn]

BTOpI/ILIHBIG MHUHEPAJIBHBIC OTIIOKCHUA

Stalagmites ‘steelogmarts] CranarMuTsl
Stalactites ‘stecloktarts] CranakTUThI
Bedrock ‘bedra:k] Kopennas moacrunaromas mopoza

The floor of the cave

JlHo nemepbl

Acidic

Kucnorusrit

Sandy

Ilecuanbrit

Chemical-rich

Borarelii XuMu4ecKuMu 371eMEHTaMU

43



® UNIT 2. THE EARTH’S CRUST AND USEFUL MINERALS

Break down [breik] [davn] Pasnararb
Wear away [wear] [o'wer] Hcuesarpb
Dry up [drar] BricymmBarh

Be compacted into

[kem 'paekt] [ 'm.tu:]

BreiTh 1710THO YIIOKE€HHBIM

Break up |'breik ap| PaznameiBaTh
Pick up ['pik Ap] IMoxxBaTbiBaTh
Evaporate [1'veeporert] HUcnapsrecs

FORMATION OF SEDIMENTARY ROCKS

Sedimentary rocks are formed on or near the Earth’s surface, in contrast to
metamorphic and igneous rocks, which are formed deep within the Earth. The most
important geological processes that lead to the creation of sedimentary rocks are erosi-
on, weathering, dissolution, precipitation, and lithification.

Erosion and weathering include the effects of wind and rain, which slowly break
down large rocks into smaller ones. Erosion and weathering transform boulders and even
mountains into sediments, such as sand or mud. Dissolution is a form of weathering —
chemical weathering. With this process, water that is slightly acidic slowly wears away
stone. These three processes create the raw materials for new, sedimentary rocks.

Precipitation and lithification are processes that build new rocks or minerals.
Precipitation is the formation of rocks and minerals from chemicals that precipitate
from water. For example, as a lake dries up over many thousands of years, it leaves
behind mineral deposits; this is what happened in California’s Death Valley. Finally,
lithification is the process by which clay, sand, and other sediments on the bottom of
the ocean or other bodies of water are slowly compacted into rocks from the weight of
overlying sediments.

Sedimentary rocks can be organized into two categories. The first is detrital rock,
which comes from the erosion and accumulation of rock fragments, sediment, or
other materials — categorized in total as detritus, or debris. The other is chemical rock,
produced from the dissolution and precipitation of minerals.

Detritus can be either organic or inorganic. Organic detrital rocks form when parts
of plants and animals decay in the ground, leaving behind biological material that is
compressed and becomes rock. Coal is a sedimentary rock formed over millions of years
from compressed plants. Inorganic detrital rocks, on the other hand, are formed from
broken up pieces of other rocks, not from living things. These rocks are often called
clastic sedimentary rocks. One of the best-known clastic sedimentary rocks is sandstone.
Sandstone is formed from layers of sandy sediment that is compacted and lithified.

Chemical sedimentary rocks can be found in many places, from the ocean to
deserts to caves. For instance, most limestone forms at the bottom of the ocean from

44



UNIT 2A. SEDIMENTARY ROCKS @

the precipitation of calcium carbonate and the remains of marine animals with shells.
If limestone is found on land, it can be assumed that the area used to be under water.
Cave formations are also sedimentary rocks, but they are produced very differently.
Stalagmites and stalactites form when water passes through bedrock and picks up
calcium and carbonate ions. When the chemical-rich water makes its way into a cave,
the water evaporates and leaves behind calcium carbonate on the ceiling, forming
a stalactite, or on the floor of the cave, creating a stalagmite.

(abridged from: https://www.nationalgeographic.org/encyclopedia/sedimentary-rock/)

Exercise 2. Decide if the following statements are true or false. Correct the false

ones.

1.

2.
3.

The most important geological processes that lead to the creation of sedimentary
rocks is precipitation.

One of the best-known clastic sedimentary rocks is sandstone.

If limestone is found on land, it can be assumed that the area used to be under
water.

. Erosion and lithification transform boulders and even mountains into sediments,

such as sand or mud.

. Coal is a sedimentary rock formed over millions of years from compressed plants.
. The first is chemical rock, which comes from the erosion and accumulation of

rock fragments, sediment, or other materials — categorized in total as detritus,
or debris.

. Organic detrital rocks are formed from broken up pieces of other rocks, not

from living things.

Exercise 3. Read the text again and fill in the table.

Sedimentary Host rock / Formation Description of
rock source material process the process

Typical location

Use can use the following information:

Formation processes:

erosion, weathering, dissolution, precipitation, and lithification, cementation,
compaction.

Sedimentary rocks:

detrital rock / clastic rock: coal, sandstone; chemical rock: limestone, stalagmites,
stalactite.

Location:

on the bottom of different bodies of water (oceans, lakes), on land, deserts, on the
floor of the caves, on the ceiling of the cave.
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Sources:

boulders, send, mud, stone, row minerals, parts of plants and animals decay, pieces,
of other rocks, shells, calcium and carbonate ions, marine animals.

Short description of the process:

break down large rocks into smaller ones, biological material that is compressed
and becomes rock, transform boulders and even mountains into sediments, acid
wears stone away, water passes through bedrock and picks up calcium and carbonate
ions, precipitation leaves behind mineral deposits, the water evaporates and leaves
behind calcium carbonate on the ceiling, sediments are compacted into rocks, from
the weight of overlying sediments, layers are formed from broken up pieces of other
rocks.

Exercise 4. Math the words with their definitions.
Lithification.

Cementation.

Precipitation.

Erosion.

Weathering.

Compaction.

Transportation.

Deposition.

Sedimentation.

XNk LD =

a) the process of consolidating fine-grained sediments into rock;

b) when the river reaches a lake or the sea, its load of transported rocks settles to
the bottom,;

¢) being gradually damaged and removed by the waves, rain, or wind;

d) falling products of condensation in the atmosphere, as rain, snow, or hail;

e) ariver carries, or transports, pieces of broken rock as it flows along;

f) the deposited rocks build up in layers, called sediments;

g) the process by which clastic sediments become lithified or consolidated into
hard, compact rocks, usually through deposition or precipitation of minerals;

h) the processes by which rock is broken into smaller pieces by the action of
the weather;

i) the conversion of loose sediment into solid sedimentary rock.

Put the processes in the correct order:
Stage 1. Weathering

Stage 2.

Stage 3.

Stage 4.
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Stage 5.
Stage 6.
Stage 7.
Stage 8.
Stage 9.

Stage 10. Sedimentary rock

Exercise 5. Match the verbs and prepositions and translate the collocations.

e

10.
11.
12.
13.
14.

XN R L=

Find a) behind
Dry b) up
Pick ¢) from
Be organized d) down
Make its way e) into
Pass f) in/on
Break g) into
Leave h) up
Transform i) through
Precipitate j) from
Be produced k) away
Be compacted 1) from
Be formed m) into
Wear n) into

Exercise 6. Fill the gaps with the correct phrasal verbs (consult the text if neces-
sary). Translate the sentences into Russian.

1.

2.
3.

Stalagmites and stalactites form when water passes through bedrock
and calcium and carbonate ions.
Sedimentary rocks can be two categories.
For example, as a lake over many thousands of years, it mineral
deposits; this is what happened in California’s Death Valley.

. The other is chemical rock, the dissolution and precipitation of
minerals.

. Other sediments on the bottom of the ocean or other bodies of water are
slowly rocks from the weight of overlying sediments.

. Precipitation is the formation of rocks and minerals from chemicals
that water.

. When the chemical-rich water its way a cave, the water evaporates
and leaves behind calcium carbonate on the ceiling.

. With this process, water that is slightly acidic slowly stone.

. Erosion and weathering include the effects of wind and rain, which

slowly large rocks into smaller ones.
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10. Forinstance, most limestone the bottom of the ocean from the precipitation
of calcium carbonate and the remains of marine animals with shells.
Sedimentary rocks or near the Earth’s surface, in contrast to metamorphic
and igneous rocks, which are formed deep within the Earth.

Exercise 7. Complete the table using the different forms of each word. Most of
them can be found in the previous text.

Verb Adjective / Past Participle Noun
Acid
Deposited
Form
Penetrate
Compacted
Precipitate
Erosion
Dissolve
Transported
Evaporation
Accumulative
Transform
Condensation
Sedimentary
Compress Weathering
Lithification
Cement
Category
Organize
Converted
Fragments
Extract
Settle
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Exercise 8. Fill the blanks with the right word from each group of words given

in the table.

1. Breccia is a clastic sedimentary rock that is of large (over two-
millimeter diameter) angular fragments.

2. The spaces between the large fragments can be filled with a matrix of smaller
particles or a mineral which binds the rock together.

3. Sedimentary rocks are formed by the of sediments in the Earth’s
Crust.

4. Chemical sedimentary rocks, such as rock salt, iron ore, chert, flint, some
dolomites, and some limestones, form when materials precipitate
from solution.

5. Coal is an organic sedimentary rock that forms mainly from plant

6. The plant debris usually in a swamp environment.

7. The weight of the sediments press the layers of the deposited sediments at the
bottom. This is called .

8. Iron Ore is a chemical sedimentary rock that forms when iron and oxygen (and
sometimes other substances) combine in solution and as a sediment.

9. Liquid and gaseous hydrocarbons can be from the oil shale, but the
rock must be heated and/or treated with solvents.

10. The water is squeezed out from between the pieces of rock and crystals of
different salts form. The crystals stick the pieces of rock together. This process
is called .

11. Rock Salt is a chemical sedimentary rock that forms from the of
ocean or saline lake waters.

12. The deposited rocks build up in layers, called sedimentary rock. This process

is called .

13. A river carries, or , pieces of broken rock as it flows along. When
the river reaches a lake or the sea, its load of transported rocks to the
bottom.

(abridged from: https://geology.com/rocks/sedimentary-rocks.shtml;  hitps://www.bbc.
co.uk/bitesize/guides/zgb9kqt/revision/3)

Listening

Before you listen

Study the following patterns to describe size of rocks:

Sedimentary rocks are classified not only according to their composition but also
according to the size of the particles or grains.

Crystalline and biocrystaline rocks are composed of crystals or compacted shell
fragments or plant remains. It § called crystal texture (kpucTannnieckas CTpyKTypa).

Clastic rocks are composed of grains of different types. 1t’s called grain texture (3ep-
HUCTas CTPYKTypa).
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Clay Pasmepom c 3epHo munbl | Menko3epHuCTas I'nuuononoGHbIe
3eMIIUCTast CTPYKTypa | M3BECTHSIKH
Silt Pasmepom ¢ wacTumy nna | Menko3epHucTas I'muuomnonoGHbIE
3eMITHCTas CTPYKTypa | U3BECTHSIKU
Sand Pa3mepom ¢ wactumy Menko3epHucTast I'muuononoGHbIe
_sized | TEcKa 3eMITHCTast CTPYKTYpa | M3BECTHSKH
Pebble particles | Pasmepowm c rajibky MenkosepHucras Menkoo610MOUHBIE
CTPYKTypa N3BECTHSKH
Cobble Pa3zmepom ¢ OyabIKHHIK KpyrnHosepuucras I'py6oo6momouHbIe
CTPYKTypa N3BECTHSKH
Boulder Pa3zmepom ¢ BanmyH KpynnosepHaucras I'pyboobnomounsie
CTPYKTypa U3BECTHSIKH

You can also use adjectives + particles / grains / fragments / shell fragments / remains:
angular (yroBarsrii);

sub-angular (c IpUTYIJICHHBIMH yTJIaMH WK 0€3 YITIOB);
rounded (OKpyIJIBIiT);

sub-rounded (TToITyOKpyTITBIi);

well-rounded (0O0TekaeMblii, OKaTHBIN);

coarse (KpymHO3epHHUCTHIH);

very coarse (O4eHb KPyITHO3EPHHCTHIH);

fine (MeTKO3EPHUCTBIH);

very fine (O4eHb MEJIKO3EpHHUCTHIN);

medium (cpeanHero paMepa);

microscopic (MUKPOCKOITUUECKHI).

v Vv Vv VvV VvV VvV VvV VvV Vv Vv Vv

Exercise 9. Math the names of sedimentary rocks with their translations.

1. Conglomerate a) JOJOMUT

2. Breccia b) runc

3. Sandstone C) W3BECTHSK

4. Siltstone d) cnanern

5. Shale €) KOoHIJIoMepar

6. Rock salt f) xamennas coib
7. Rock gypsum g) KaMeHHBIH yTroJb
8. Dolostone h) aneBponut

9. Limestone 1) TIecyaHWK

10. Bituminous coal j) Opexuus

Exercise 10. Classify all the sediments into the following groups:
Clastic (fragmental) — 06;10M04HBIE TOPHBIE TTOPOIBI
1) rounded fragments.
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2) angular fragments.

3) fine to coarse.

4) very fine grain.

5) compact, may split easily.

Crystalline rock — crystals that form chemical precipitates and evaporates (kpu-
CTaJUIMYECKHE TOPHBIE TOPOADI)

1)

2)

3)

Crystalline or Bioclastic (kpuctammueckas wim OHOKIacTHYECKas TOPO/Ia)

1) precipitates of biological origin or cemented shell fragments.
2) compacted plants remains.

Exercise 11. Label the pictures of some sedimentary rocks. Two of the pictures
are not related to the sedimentary rocks.
Conglomerate, Breccia, Sandstone, Siltstone, Shale, Rock salt, Rock gypsum,

Dolostone, Limestone, Bituminous coal.
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Speaking

Exercise 12. Choose one of the pictures above and tell the class about the
composition, location, geological formation processes, and size of grains of the
rock.
It’s located on

It’s found in

It’s composed of

It’s made of compacted / cemented into grains / crystals / fragments of
It’s precipitated from

It’s deposited at

It includes sized (grains / crystals / fragments)

It has

It was formed from

Exercise 13. Watch the video about the composition of sediments and fill the
gaps.

L.

Conglomerate is composed of all different size sediments compacted and
cemented together. So you have big 1) , 2) , maybe even
3) compacted with small sand, silt and clay. Notice that the sediments
in a conglomerate are 4)

. Very similar to a conglomerate is a breccia. Breccia is made of different size

sediments compacted and cemented together. The sediments in a breccia are not

5) . They are more 6) ,7) and 8)
Then we get to the sandstone. As you can imagine, sandstone is made of
compacted 9) . Siltstone made of compacted 10) , and shale

made of compacted 11)

For the crystalline we have things called evaporates and precipitates. And for
the organic rocks we have 12) or bioclastic rocks.

Rock salt forms from 13) which, of course, has salt dissolved in it.
When that water 14) , all salt stays behind in form of 15)

Those crystals are rock salts. This is why it’s called an 16)

. We also get other rocks like rock gypsum and 17) are forming similar

ways. A 18) forms when a water sample is completely filled with a
dissolved mineral so much so a dissolved mineral falls out of being dissolved
in crystalizes in the bottom of a body of water.

We already know some examples of bioclastic compacted organic matter which
include coal compacted of 19)

One more key aspect of sedimentary rock is that is the only rocks that may
contain 20) , or evidence of the past life.

(abridged from: https.//youtu.be/Etu9BWbuDIY)
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Grammar
The Passive Voice

ARl ol e

11.

SN %

B crpamarensaom 3amore [TOIJIEXXALIEE (cymecTBUTENbHOE HIIM MECTOHU-
menue) BeipakaeT JIMIO (wmu I[TPEJIMET), HA KOTOPOE HAIIPABJIEHO
JIEVICTBUE, BhIpaKeHHOE IJIATOIOM-CKazyeMbiM. JIeiiCTBHE IPOM3BOIUT JTHIIO
WIN TPEAMET, BEIPAKEHHBIN CYIIECTBUTENLHBIM HIIM MECTOMMEHUEM B (DYHKIUU
JIOTIOJIHEHUS C TIPEUIOroM by (kem).

See Appendix A: Grammar (The Passive Voice), maon. 2.1.

Study the flowing examples:

Many metals are recycled. Mrocue memannvt nepepabamsiéaromes.

The metal is being heated. Memann (cetiuac) nrasam.

The new method was called bronze. Dmom Hosbiil Memann Hazeéanu 6POH301.
While the copper was being heated, the tin was mixed in. Onogo dodasrsiu
6 MO 6peMs, KaK NIasuiu meob.

These methods have been used for years. /{antbie memoowt ucnonvsosanu 2o0amu.
Bronze had already been discovered. Yowce mozoa 6ponsa ovina oonapysicena.
The metals will not be replaced. /Jannwiii memann ne oyoem 3ameuien.

It’s going to be replaced. Ez2o ne samensam.

Metals can be made better and stronger. Memann modxcHo uzeomosums ayyuie
u npounee.

Bronze may have been discovered by accident. Bozmosrcno, oponsa 6wina 06-
Hapysicena cay4aiimo.

(abridged from: Cambridge Active grammar B2 Level. Davis Fiona, Rimmer Wayne.
2011:143)

Exercise 14. Fill the gaps with the correct Passive form of the verb.

1.

2.

Today many of our energy minerals of major economic importance

(provide) with sedimentary rocks.

Sedimentary rocks therefore (can, compose) of

grains of various sizes, shapes and compositions that
, (already, cemented, compressed, recrystallized).

. Salt deposits also (find) in the Maritime provinces and also in

western Canada.

. Other sedimentary rocks (can, form) from deposits

secreted by chemical solutions (chemical precipitates), or from deposits made
up from the remains of dead organisms (both animals and plants).

. Chalk originally (be formed) as seafloor ooze, and made up with

the remains of trillions of foraminifera organisms known as coccoliths.

. Beds of marls containing gypsum and rock salt originally (be

deposited) in areas with high evaporation that were flooded by marine waters.
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10.

I1.

12.

13.

14.

. As their name suggests, sedimentary rocks (derive) from pre-existing

sediments.

. The liberated grains (carry) or (transport) by various

mechanisms to a place where they accumulate in sequences of sediments.
When these grains (be cemented) by silica a different name is
given — quartzite (see image to the right of sandstone).

New reserves from orebodies that not previously (can, be
mined), and lower environmental footprint through selective mining and
operations scaled to the orebody.

Post-depositional change from sediment to sedimentary rock
(call) diagenesis, and the end result is usually lithification, where the former
unconsolidated sediment (turn) to rock.

Dolostones (can, see) close to Waterloo in certain rock
sequences along the outcrop of the Niagara Escarpment.

In warm tropical waters abundant calcium in solution in seawater subject to

strong current movements (may, precipitate) around
minute shell fragments.
If the sediment continues (transport) the grain size is still

further reduced and silt is formed.

(abridged from: https.//uwaterloo.ca/wat-on-earth/news/sedimentary-rocks)

54

Exercise 15. Translate the following sentences into English.

L.

OcajiouHbIe MOPONBI 00Pa3yOTCS B PE3yNbTare MEePeOTIONKESHUS MPOAYKTOB
BBIBCTPUBAHHUS U PA3PYLLICHUS PA3JIUYHBIX TOPHBIX IIOPOJ, XUMHYECKOTO U ME-
XaHMYECKOTO BBIMTAIEHNUS 0CaaKa U3 BOJIEIL.

Celiyac akTUBHO U3y4aeTcs NIEPUO]] MACCOBOTO BHIMUPAHUS JKUBBIX OpPraHU3-
MOB OKOJIO 374 MIH JIeT Ha3aj,.

. O0JIOMOYHBIC MTOPOABI PA3ICIISIOTCS IO CTCIICHH IIEMCHTAIMK Ha J1Ba ITapaj-

JISNBHBIX PSJIA: PHIXJIbIE M YIUIOTHEHHBIE.
Ha npaxTtrueckux 3aHATHSX 1O T€OJIOTUU M3yUYaloTCs TIIaBHEHIINE TUIIBI TOP-
HBIX TTOPOJI.

. B moauMuKTOBBIX nopoaax 00IIOMKH MOTYT OBITH IpeACTaBJICHBI HE TOJIBKO

pa3IMYHBIMA MUHEpajIaMH, HO U TOPHBIMU TIOPOAAMHU.
Pa3pe3sr Ha Tepputopuu Kyzbacca m [opHoro Antas OymayT HCCIICIOBAHBI
B OymkaiieM OyaymieMm.

[To mpoucXoXJIeHNIO TOPHBIE MOPOJBI JEIATCS Ha TPU TPYIIBI: MarMarude-
CKHe (M3BEepKEHHBIE), 0CaI0OYHbIE 1 MeTaMOp(UIECKHeE.

B ry0okmx dacTsX 3eMHOH KOpbI Marma OXJIaXKIaeTCs MENJICHHO, XOPOIIO
PacKpUCTaNIN30BBIBACTCS, U U3 HEe€ (HOPMHUPYIOTCS KPUCTAIIIMUECKUE 3€PHU-
CTBI€ TIOPO/IbI (TPAHUTHI).
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9. Meramop¢uueckre TopHble TOPOABI 00pa3yIOTCs B TOJIIE 36MHOHM KOPHI B pe-
3yJbTare U3MeHeHus (MeTaMophu3Ma) 0CaJOUHBIX MM MarMaTndeckKux Top-
HBIX MTOPOI.

10. ITopsl MOTyT OBITH YACTUYHO 3aIllOJHEHBI KXHIKOCTBIO, MOITOMY CBOWCTBa
TOPHOI MOPO/BI 3aBUCAT OAHOBPEMEHHO OT CBOMCTB TBEPIOH, Tra3000pa3sHON
1 JKUAKON (a3 ¥ MX B3aUMHOTO COOTHOLICHUSI.

(abridged from: https://www.booksite.ru/fulltext/1/001/008/011/87 1.htm)

Scientific Corner Archives

Exercise 16. Put the words in the correct order to make sentences and do the test
on Sedimentary rocks.

1. fizzes / which one of / with dilute / the following / hydrochloric acid? /

sedimentary rocks

a) Limestone.

b) Sandstone.

¢) Mudstone.

2. for making / which / is used / of the following / bricks? / rocks

a) Limestone.

b) Sandstone.

¢) Mudstone.

3. rocks / to make / which / of the following / is used / cement?

a) Sandstone.

b) Limestone.

¢) Conglomerate.

4. are good / because / many sedimentary / building / rocks / stones

a) They contain several different minerals.

b) They often contain fossils.

¢) They can be cut and carved to make large blocks.

5. with limestone / crop / that type / would be / type of soils / treated / yields / what?

a) Acid soils.

b) Neutral soils.

c¢) Alkaline soils.

(abridged from: https://'www.geolsoc.org.uk/ks3/gsl/education/resources/rockcycle/
page3646.html)

UNIT 2B. WEATHERING OF ROCKS

Learning objectives
In this part you will:
» read about types of weathering;
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» study lexical patterns with INTO to describe weathering processes;
» listen to people talking about a day at a modern mine;

» review grachmmar on CAUSE and EFFECT language;

» translate sentences into English using cause and effect language;

» learn how to describe pictures and speak on weathering effects;

» do a professional test on weathering.

Reading
Before you read
Exercise 1. Try to guess the words judging from the context:

1.

2.

[98)

Weathering is the alteration of rocks to more stable material from their exposure
tothea s of air, water, and organic fluids.

Carbonic acidd_ ves away minerals in rock, especially the carbonate
minerals that make up limestone and marble.

Other agents of chemical weatheringareg ~ sanda__ _s.

Any process that exerts as_ _ _ss on a rock that eventually causes it to break
into smaller fragments is a type of mechanical weathering.

Continued cycles of f  ing and thawing in rocks containing water will
cause them to fragment into smaller pieces.

. Airp__ _ _tion that contributes to weathering of rock generally contains weak

c tions s of strong acids such as sulfuric and nitric acid.

. Rocks under pressure might form ¢_ s parallel to the surface when the

overburden is removed by erosion, and the rocks expand from this pressure
release. These j s are called exfoliation cracks.

Exercise 2. Match 1-9 to a—i to make collocations.

WXk W=

Exposure to a) mine sites
Removed from b) surface
Frost c) the site
Occupying d) products
Sea e) limestone
Pockmarked f) the agents
Abandoned g) acrack
Water-soluble h) wedging
Make up 1) mist

Exercise 3. Read the following text and headline the paragraphs.

1.
2.
3.
4.

How mechanical weathering occurs.

Weathering effects.

Weathering and the exposed rocks.

Mechanical and chemical weathering: definitions.
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5. Weathering rates.
6. How chemical weathering occurs.

WEATHERING EFFECTS

A)

Weathering is the alteration of rocks to more stable material from their exposure to
the agents of air, water, and organic fluids. No rock is stable or immune to weathering.
Many pathways and agents are involved in weathering, but most can be grouped into
two main processes: mechanical and chemical weathering.

B)

Mechanical weathering includes processes that fragment and disintegrate rocks into
smaller pieces without changing the rock's mineral composition. Chemical weathering
is the alteration of the rock into new minerals. Both pathways constitute weathering,
but one process may dominate over the other.

The two processes can be demonstrated with a piece of paper. It can be torn into
smaller pieces, which is analogous to mechanical weathering. It also can be burned into
carbon dioxide and water, which is analogous to chemical weathering.

A rock that is weathered into new minerals but still looks somewhat like the parent
rock is called a saprolite. If the saprolite fragments are subsequently removed from the
site by water, wind, gravity, or ice, erosion has taken place.

0

Any process that exerts a stress on a rock that eventually causes it to break into
smaller fragments is a type of mechanical weathering. The process of water freezing
in rocks is probably one of the most important forms of mechanical weathering. On
freezing, water expands 9 percent. If it is occupying a crack completely, the crack will
grow. Continued cycles of freezing and thawing in rocks containing water will cause
them to fragment into smaller pieces. This is called frost wedging.

The absorption of water by swelling clays, called smectites, causes rocks to split.
Plant roots also wedge themselves into cracks in rocks and break them up. Forest fires
cause the outsides of rocks to expand, crack parallel to the surface, and eventually “spall”
off. Salt crystals might form in pores of rocks from the evaporation of sea mist and cause
the pores to break apart. Rocks under pressure from an overburden of rocks and sediment
might form cracks parallel to the surface when the overburden is removed by erosion, and
the rocks expand from this pressure release. These joints are called exfoliation cracks.

Each of these is an example of mechanical weathering: The rocks have shattered,
but their minerals have remained the same. Examples of mechanical weathering are
dominant in cold climates, where chemical weathering occurs at such slow rates that
the fragmentation processes are obvious.

D)

The process of chemical weathering generally occurs in the soil where water and
minerals are in constant contact. Agents of weathering are oxygen, air pollution, water,
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carbonic acid, and strong acids. They combine with the minerals in rocks to form clays,
iron oxides, and salts, which are the endpoints of chemical weathering.

This photograph shows differential weathering of a fractured rock surface. Water
has preferentially gained access to the large fractures running from upper left to lower
right and has weathered these areas faster than the rock face. The pockmarked surface
represents an intensely fractured part of the rock that was later filled with silica. Silica
is harder than the original rock, so as the rock weathers away, the silica, marking the
fracture lines, stands out in bold relief.

This photograph shows differential weathering of a fractured rock surface. Water
has preferentially gained access to the large fractures running from upper left to lower
right and has weathered these areas faster than the rock face. The pockmarked surface
represents an intensely fractured part of the rock that was later filled with silica. Silica
is harder than the original rock, so as the rock weathers away, the silica, marking the
fracture lines, stands out in bold relief.

Water plays a very important role in chemical weathering in three different ways.
First, it combines with carbon dioxide in the soil to form a weak acid called carbonic
acid. Microbe respiration generates abundant soil carbon dioxide, and rainwater (also
containing atmospheric carbon dioxide) percolating through the soil provides the water.
Carbonic acid slowly dissolves away minerals in rock, especially the carbonate minerals
that make up limestone and marble. The weak acid decomposes the insoluble rock into
water-soluble products that move into the groundwater. In high concentrations, these
dissolved minerals can cause the water to be considered “hard”.

Second, water can hydrate minerals by being adsorbed onto the mineral lattice.
The conversion of anhydrite into gypsum is an example.

Finally, the water can break up minerals through hydrolysis. The most common
group of minerals, the silicates, is decomposed by this process. Reactive hydrogen ions
that are liberated from the water attack the crystal lattice, and the mineral decomposes.

Other agents of chemical weathering are gases and acids. Oxygen combines with
the metals in minerals to form oxides such as hematite, limonite, and goethite. They
are just like the rust that forms on metal exposed to rain or moisture. Air pollution that
contributes to weathering of rock generally contains weak concentrations of strong
acids such as sulfuric and nitric acid. Strong acids escaping from steam vents around
volcanoes and abandoned mine sites can also contribute to increased weathering of
nearby rocks.

E)

What would happen to an outcrop of granite that was exposed to the agents of
weathering in a humid, warm environment over millions of years? The quartz grains
would be liberated as sand grains. They are very resistant to chemical weathering and
stay in the system to make up streambeds, beaches, and dunes. The feldspar minerals
would be converted into clays and salts. The biotite and amphibole minerals would
become iron oxides and clays.
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If no erosion occurred at the site, there would be a soil of clay and iron oxides with
some sand grains. Most of the salt would have been removed by groundwater. The large
concentration of salts in the oceans is a result of chemical weathering of rocks on land,
with the weathered constituents being washed into the seas. Clays are very stable and
make up the majority of the most abundant sedimentary rocks — shale.

F)

First, the more water in the system, the faster the weathering. Second, the higher
the temperature, the faster the weathering. So, the fastest rates of chemical weathering
tend to occur in the hot, humid tropics. Third, the more mineral surface area exposed in
the rock by joints, the faster the weathering. The increased number of cracks in the rock
will allow the agents of water and oxygen to interact more intensely with the minerals.

Finally, the type of minerals in the rock will also dictate rates. For example, rocks
with less quartz and more calcium feldspars (mafic igneous rocks) will weather faster
than rocks with more quartz and sodium feldspars (felsic igneous rocks).

(abridged form: http://www.waterencyclopedia.com/Tw-Z/Weathering-of-Rocks.
html#ixzz6ltd2ysTx)

Exercises 4. Read the text again and answer the following questions using key
words from the text:
1. What are the types of weathering agents?
How many types of weathering were mentioned in the text?
How are the weathering expects usually demonstrated?
In what way air pollution can influence the rocks composition?
What is the reason for the increased number of cracks in the rocks?
How are streambeds, beaches, and dunes made?
Is there any difference among weathering rates?
In what way animals can influence rock structure?

e A i

Exercise 5. Match the words to their definitions.
Streambeds

Exposed to the agents

Parent rock

Exfoliation crack

Abandoned mine sites

Frost wedging

Overburden of rocks

Pockmarked surface

Decompose mineral

e S A ol

a) (waistor spoil) that lies above an area that lends itself to economical exploitation.
b) Break-up of rock by the pressure of water freezing in cracks.
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c) Having no protection from bad weather or not covered.

d) That tends to be uniform and lack fractures.

e) To break something or to decay into smaller parts.

f) Marked with traces left after spots / pores.

g) The original rock from which something else was formed long, narrow, sloping

depression on land that is shaped by flowing water.

h) No longer being used or cared.

(abridged from: https://dictionary.cambridge.org/vu/)

— —

Exercise 6. Match 1-11 to a—k to make collocations.

INTO — used to show when a person or thing is changing from one form or con-
dition to another.

[Ipemnor into ucnonb3yeTcs B 3HAYCHUN «IIPOHUKHYTh BHYTPbY, «IIPEeBpaIiaTh /
MIPEBPAIIAThCS», «Pa3/IeNIaThCsl Ha», «HATPABICHUE JCHCTBHUS BHYTPh YEro-udo
(xyma?)».

The feldspar minerals would be converted
Alteration of the rock

Be torn

Move

Be burned

Break

Be grouped

Be weathered

Wedge (itself)

The conversion of anhydrite
Decompose the insoluble rock

SO0 XN W=

a) into smaller split fragments
b) into the groundwater

c¢) into two main processes

d) into gypsum

e) into clays and salts

f) into water-soluble products
g) into cracks in rocks

h) into carbon dioxide and water
i) into new mineral

j) into new minerals

k) into smaller pieces

(abridged from: http://www.waterencyclopedia.com/Tw-Z/Weathering-of-Rocks.html)
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Speaking
Picture Description

OnuchiBask WILTFOCTPAIIUU, HEOOXOAMMO OTBETUTH Ha CIIEAYIOIINE BOIPOCH:
» YTO HAXOJAUTCS HA MILTIOCTPAIVH;

» IJ€ HAXOAUTCS OOBEKT;

» YTO MPOUCXOIUT (MMEET JIM MECTO KaKoh-Trbo mporecc).

Study the following examples:

1. In the picture, I can see the plant.

2. It’s in the middle of the picture.

3. Itlooks like it’s wedging itself into a stone.
4. It might lead to cracks in the stone.

Exercise 7. Classify the following language constructions into 4 columns:

What’s in the picture | What is happening | Where is the picture | If something is not clear

1t’s snowing / The picture demonstrates / There is / there are / On the left / right of
the picture / 1t looks like a ... / At the top / bottom of the picture / The picture shows /
The manis ...ing / It mightbe a ... / The people are ...in/ ____is shown /it could be ...ing
/ In the picture, I can see ... | Maybe it’s a ... / In the middle of the picture.

(abridged from.: https.//learnenglishteens.britishcouncil.org/exams/speaking-exams/
describe-photo-or-picture)

Exercise 8. Look at pictures and describe phases of weathering processes.
Two of the pictures doesn’t show the weathering processes.
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Grammar
Cause and Effect Language (s13bIK JJ151 ONUCAHUS MPUYUHBI U CJIEACTBUS)

Jlns onucaHus MPUYHUHBL U CICACTBHS B AHTIMHCKOM SI3bIKE MOTYT OBITH HC-
MOJIB30BAHBI CYIICCTBUTEIBHBIC, TIIATOJBI / CJIOBA CBS3KH CO 3HAYCHUEM MPHU-
YUHBL:

» result of / reason of / source of / cause of;

» to cause / to lead to / to affect / to result in;

» because of / due to / as a result of.

See Appendix A: Grammar (Cause and Effect Language), maon. 2.2.

Study the following examples:

L.

The large concentration of salts in the oceans is a result of chemical weathering
of rocks on land. Bwicokas konyenmpayus coneil 8 oKeanax A6AAEMcs pe3yib-
MAmMoOM XUMUYECKO20 GbLGEMPUBAHUSL 20PHBIX HOPOO HA CyuLe.

Cracks in the rocks are usually caused by freezing water occupying and
braking rocks into smaller fragments. Tpewunsl 6 copuvix nopooax obwLIUHO
BO3HUKAIOM U3-3A MO20, YMO 3aMeP3alouds 600 3axXeamviéaem u pazousaem
Kamuu Ha 6olee MenKue Gpazmennul.

The water attack on the crystal lattice of minerals and the silicates results in
their decomposition through hydrolysis. Bozoeiicmsue 6o0vl na kpucmaniuue-
CKYI0 peutemKy MUHEPANo8 U CUTUKAMOE HRPUGOOUN K UX PAZLONCEHUIO 6 pPe-
3ynbmame SUOpoIU3A.

Exercise 9. Translate the sentences into English using the cause and effect
language.

1.

buorenHoe BbIBETpUBaHMUE NPUBOIUT K MEXaHMUECKOMY Pa3pyLICHUIO ITOPO.
[TpuunHOii pa3pyLIeHUs] CTAHOBATCS] KOPHU PaCTEHUH, PaCIIUPSIOIINE TPEILH-
HBI B 1IOPOJIE, & TAK)KE POIOLIUE OPraHU3MbI (U€pPBU, MypaBbHU, TEPMUTHI, CyC-
JIUKN).

OxJaxkaeHue 1 HarpeBaHue MPHUBOIUT K M3MEHEHHIO 00beMa TOpPHBIX HOPOJ
1 MUHEpAJIOB.

Paznuuue Temmneparyp B 4acTsSX MaccuBa IPUBOJUT K 0Opa30BaHMIO TPEIIUH,
HalpaBJCHHBIX MapauIeIbHO €ro MOoBEpXHOCTH. Beencrue 3Toro npoucxo-
JUT OTCIIauBaHHUE MOPOJ,.

B pesynbrare ¢pusnueckoro BeIBETpUBaHUs 00pa3yroTcs 0coObie (OpMBI JTaHI-
madra. Ecnu BbIBETpUBaHUE MIPOMCXOOUT B FOPHOM 00JIaCTH, IIe UMEIOTCS
IJIOCKHE TOPU30HTAIbHBIE TOBEPXHOCTH, TO MPOAYKTHI BBIBETPUBAHMS HaKa-
IUIMBAIOTCS HA HUX B BUJIE TIIBIO MEJIKOTO JIPECBSHOTO MaTepHara.

. IIporeccsl XUMHUYIECKOTO PA3IOKEHHS IPUBOIAT K Pa3pyIICHUIO KPUCTAITHYE-

CKHX peHIéTOK MUHCPAJIOB.
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6. TlpuunHaMu (HU3NIECKOTO BBHIBETPHUBAHUS SBISIFOTCS M3MEHCHUE TEMITEPATy-
PHI, 3aMep3aHne — OTTaAWBAHKE BOJIBI U JCHCTBHUS POIOIINX KUBOTHBIX, 4 TAKIKE
KOpPHEBasi CUCTEMa PaCTCHHIA.
(abridged from: https://www.geolib.net/lithology/vyvetrivanie. htmi#i-4; https.://www.
geolib.net/lithology/vyvetrivanie.html#i-4; http://popovgeo.sfedu.ru/lecture 5#
Vivetrivanie)

Listening

Part 1. Revision

Exercise 10. Listen to the talk about weathering and do the test on weathering

processes.

1. Weathering breaks small rocks down into soil, sand or even tiny particles
called

a) Sediments

b) Precipitants

¢) Row minerals

d) Stalagmites

2. Temperature, water, wind, or even plants are the causes or of
weathering:

a) Agents

b) Powers

c) Movers

d) Actors

3. When water freezes in cracks in the rocks it

a) Expends

b) Contracts

c) Dissolves

d) Solidifies

4. The force of water can rocks.

a) Split rocks apart

b) Move

c¢) Deposit

d) Squeeze

5. The flowing action of water slowly of rocks away.

a) Wears the surface

b) Wears the inner part

¢) Squeeze the inner part

d) Dissolve the surface

6. When water flows over rocks it can not only cause a physical change, it can
cause a change to the different chemical materials.

a) Inside the rock
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b) Outside the rock
¢) Around the rock
d) In cracks of the rock
7. Water cause a chemical change. It was able to some of the materials
inside the rock.
a) Dissolve
b) Precipitate
¢) Transform
d) Erode
8. Just like that sand blaster overtime wind can weather away the surface of land
forms changing
a) The way they look
b) Their composition
c¢) Their deposition
d) Formation
9. It’s getting warmer now, and some of the materials in the rock are
with the heat.
a) Compressing
b) Settling down
c) Expanding
d) Precipitating
10. Some of the materials in the rock are expending slowly. When the Sun goes
down, they at different speeds too.
a) Contract
b) Compress
c¢) Cement

(abridged from: https://youtu.be/BxmAJMjJ5Nk)

Listening
Exercise 11. Listen to the recording for details. Listen and complete the facts

about a day at a modern mine.

64

1. We produce of diamonds every day.
Every day when we start out shift, we start with out
are waiting for us outside.
We’ve been running for over years as an open pit.
We have pits that we have primary been mining.
By undergoing we extending the life of our mine.
Not all rock is the same, we drill meters into the face at
degrees to the horizontal in an approved blast pattern.
8. We take safety very seriously. Here we are in a refuge chamber (mmaxrHo-cra-
caTelbHas kamepa) which can accommodate people.

Nk W
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9. The both shafts will be deep when completed.
10. is used in mining operations to break rock.

(abridged from: https://www.youtube.com/watch?v=pabq5SMPqKao&ab channel=
angloamerican)

Exercise 12. Listen to Stephan Hlohowskyj talking about the basics of Geology
and answer the following questions:
1. What is a project: the high definition earth viewing experiment?
How exactly do we study the earth?
Why is it important for geologists to study the rocks?
What is a basic concept in geology ?
How do you explain the “rock cycle”?
Why understanding of Igneous rocks will give us a good foundation in geology
and mining?
7. How can you describe the method of formation and characteristics of igneous
rock?

(abridged from: https://www.youtube.com/watch?v=rAYiBSo3JKY)

ANl e

Scientific Corner Archives
Exercise 13. Put the words in the correct order to make sentences and do the test
on weathering processes.

1. it: / to split / it / water / because / rocks / has the power / freezes / when /

a) Contracts.

b) Evaporates.

¢) Expands.

2. is commonly / rocks / by solution / which of the following / weathered /
sedimentary

a) Limestone.

b) Sandstone.

¢) Mudstone.

3. weathering / is most likely / that are: / in environments / to take place / chemical

a) Cold.

b) Wet.

¢) Dry.

4. to observe / would you / in which type / be most likely / biological / to observe
/ of environment / weathering

a) A hot desert.

b) A high mountain.

¢) Arocky sea-shore.

5. group / by chemical (hydrolysis) / a common / weathering is: / mineral /
produced by
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a) Clay.
b) Mica.
c) Feldspar.

(abridged from: https://www.geolsoc.org.uk/ks3/gsl/education/resources/rockcycle/
page3639.html)

UNIT 2C. IGNEOUS ROCKS

Learning objectives

In this part you will:

read about the composition of igneous rocks;

review grammar on participles;

translate sentences into English using participles;

listen to scientists talking about the types of igneous rocks;
revise the passive voice;

revise prepositions of location and movement;

write a short process description;

» do a professional test on igneous rocks.

v Vv Vv Vv Vv v Vv

FORMATION OF IGNEOUS ROCKS
AND FORMS OF IGNEOUS BODIES

Exercise 1. Do the matching task and translate the words and their
definitions.
1. Cooling
Intrusive rocks
Igneous rocks
Solidification
Extrusive rocks
Melted minerals

SRR e

a) Resulted from the process when magma force itself through a crack or fault in
the rock at the Earth's surface.

b) Formed from magma forced into older rocks at depths within the Earth's crust,
which then slowly solidifies below the Earth's surface.

¢) Having turned soft or into a liquid.

d) Having the temperature lower.

e) The act or process of changing from being a liquid or gas to a solid form
(of rocks) formed from magma (= very hot liquid rock that has cooled).
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Exercise 2. Fill the gaps with Passive forms of the verb. Watch the video “What
are igneous rocks” and check the answers https://youtu.be/PrN7jygu4cQ.

Earth's crust 1) (make up) of different types of rocks the rocks which
make up the maximum volume of the Earth's crust 2) (call) igneous rocks.
The word igneous 3) (derive from) the Latin word “Ignace” which means
fire. These rocks 4) (associate with) volcanic eruptions.

Let's study more about igneous rocks and how they 5) (form). The
liquid rock matter that we see coming out from volcanoes 6) (call) magma.
It is a hot liquid made of melted minerals. When this magma reaches the Earth's surface
7) (know as) lava. The cooling and the solidification of lava at the Earth's
surface result in the formation of extrusive igneous rocks which are also known as
volcanic rocks.

Due to rapid cooling their crystals are fine-grained. However, some of the magma
can't come out and settles inside the surface. The magma cools slowly beneath the Earth's
surface as it is completely 8) (surround by) the soil and rock presented there.
The cooling and the solidification of magma at a depth within the Earth's crust result in
the formation of rocks having large crystals known as intrusive igneous rocks.

We have learned that igneous rocks are of two types extrusive igneous rocks and
intrusive igneous rocks. It is interesting to know that igneous rocks were the first to
be formed and are also known as primary rocks. Pumice and obsidian are extrusive
igneous rocks. Pumice 9) (use in) making lightweight concrete and obsidian
is used in ornaments.

Granite and diorite are intrusive igneous rocks both they used as building material.
To summarize, igneous rocks are of two types extrusive igneous rocks and intrusive
igneous rocks. The cooling and the solidification of lava at the Earth's surface result
in the formation of extrusive igneous rocks. They 10) also (know
as) volcanic rocks. The cooling and the solidification of magma at a depth within the
Earth's crust result in the formation of intrusive igneous rocks.

(abridged from: https://youtu.be/PrN7jygudcQ)

Exercise 3. Answer the following questions to make sure that you’ve understood
the text:
1. What are the two types of igneous rocks?
What is magma?
What is lava?
What is special about igneous rocks in geology?
How are igneous rocks formed?
What is the difference between intrusive and extrusive rocks?
What are the two types of extrusive igneous rocks?
What are the two types of intrusive igneous rocks?
Where extrusive and intrusive rocks can be used?

e e A o
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Exercise 4. Match geological bodies with their definitions and label the picture below.

NB! Geological body — nnact (OykB. «r€0JIOTHYECKOE TEIO»), (hopMa 3ajeraHus
TOPHOU TIOPOJIBI / CTPYKTYpa 3aJeranusi TOPHOM MOPOJIbI.

YeTko orpaHuueHHas 4acTb 3€MHOM KOPBI, CIOKEHHAsi OJHON TOpHOW MOPOAOH
WM KOMILIEKCOM TIOPOJ] OTHOTO TMIPOUCXOXKICHUS M OJIM3KOTO BO3pacTa.

Cp.: igneous body / ore body / sedimentary bodies.

(abridged form: www. Glossary.ru)

Volcanic neck (>kepioBHHA, CTOTI000pa3HOE TETIO)
Sill (cunp; mnacToBast HHTPY3UsL)

Dike (naiixa)

Stock (1Tok)

Batholith (6aromut)

. Laccolith (;takkomnut)

a) an igneous intrusion that has a surface exposure of less than 100 square
kilometres (40 sq mi), differing from batholiths only in being smaller.

b) is a vertical or near vertical intrusive igneous rock body that cuts across
rock beds. They frequently form from explosive eruptions that crack the area around
a volcano with the magma filling the cracks.

c¢) a dome shaped intrusive body that has intruded between layers of sedimentary
rock. The rising magma forces the overlying layers to rise up into a dome.

d) is similar to a dike with the exception that they run parallel to the existing rock
bed instead of cutting through it.

e) the largest of the intrusive bodies. They are larger than 100 square kilometers
and usually form granite cores cooled magma deep in the Earth's crust.

f) a column of igneous rock that is formed by congelation of lava or the
consolidation of volcanic breccia in the conduit of a volcano.

AN o i e

Kenneth A. Bevis © 2013

Volcano Lava flows
& Pyroclastic deposits

rates; Fine
crystal sizes
Extrusive
(Volcanic)
Igneous Rocks

Moderate cooling  Rapid cooling

rates; Me

crystal sizes

Intrusive (Plutonic)
Igneous Rocks

Slow cooling rates:
Large crystal sizes

(abridged from: https://www.pinterest.ru/pin/445786063116019998/ ; http://volcano.
oregonstate.edu/book/export/html/1055)
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Exercise 5. Classify all the bodies listed above into two types of intrusive

bodies:
Discordant — rpudoo0pa3Hasi HecoriiacHasi Concordant — coriiacHasi (KOHKOP/IAHTHAs)
HHTPY3Hs UHTPY3Hs

The one that cuts across the pre-exiting rock bed | The one that runs parallel to the pre-existing

bedrock

Exercise 6. Prepositions.
inside / in, around, below, within, beneath, through, out, up, from, into, away,
upward, on, between.

1.

2.

10.

11.
12.

13.

Resulted from the process when magma force itself a crack or fault
in the rock at the Earth's surface.
Formed from magma forced into older rocks at depths the Earth's crust,
which then slowly solidifies the Earth's surface.

. The liquid rock matter that we see coming from volcanoes is called
magma.

. The magma cools slowly the Earth's surface as it is completely
surrounded by the soil and rock presented there.

. The cooling and the solidification of magma at a depth the Earth's
crust result the formation of intrusive igneous rocks.

They frequently form from explosive eruptions that crack the area

a volcano with the magma filling the cracks.

The conduit was probably fractures the Earth rather than a true
classic shield-type volcano.

. That conglomerate, which is sedimentary rock, is actually made of

weathered rock the Blue Hills volcano.

. Through the process of deposition and turning that loose material

bedrock, we now have the giant conglomerate.

The depth of erosion is so deep here — because we’re talking about in
excess of 400 million years — that summit (wherever it was) was completely
eroded

Pumice is formed lava that is full of gas.

When people make glass they melt silica rocks like sand and quartz then cool it
rapidly by placing it water.

With this kind of dynamic aspect of the Earth, it allows for deep-seated
movement of molten rock, and since the molten rock is of a lesser density
than the overlying called bedrock (whatever it is), these molten bodies will
move
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14. Pumice is so light that it actually floats water. Huge pumice blocks
have been seen floating on the ocean after large eruptions.

15. A dome shaped intrusive body that has intruded layers of sedimentary
rock. The rising magma forces the overlying layers to rise into
a dome.

16. They are larger than 100 square kilometers and usually form granite cores
cooled magma deep the Earth's crust.

17. The lava is ejected and shot the air during an eruption.

18. Some basalts are intrusive having cooled the Earth's interior.

Writing

Describing a process

»
»
»

OmnuceIBas mporiece, CIeayeT:

BBECTH TeMY, 0003HAUYNUTDH €0 OCHOBHBIC JCTAIIH;

HCITOJIB30BaTh MaCCUBHEIN 3aJI0T;

MPUMEHATH CJIOBA W BBIPAXKEHUS, YKa3bIBAIOLIME Ha IOCIEI0BATEIbHOCTh
JIEWCTBUN WIN COOBITHH.

See Appendix A: Grammar (The process description), mabna. 2.3.

Study the following examples:

L.

4,

The illustration below demonstrates the process of how a geological map is
being made. Urrrocmpayust Hudice nokazvlgaem npoyecc mozo, Kak co30aemcst
2eonloeudeckas Kapma.

I make an analysis of rocks in the Lab VS an analysis of rock is made in
a Lab. A npoussooicy ananuz nopoo 6 nabopamopuu VS ananuz nopoo npous-
8o0UMCA 8 1abOPaAMopuu.

. The illustration below demonstrates the process of how samples of rocks
are taken. Muniocmpayus Hudice nokazvleaem npoyecc moo, Kax oepymcesi 0o-
pasysl nopoobl.

Firstly, the field is mapped. Bo-nepguix, mecmnocms kapmupyemcs.

Exercise 7. Imagine that you’ve started the course on Geology at your
university. Write a short report on the process of igneous rocks formation and the

types
L

of rocks.
ook at the picture below and write 120-150 words. Here are some useful

constructions to start with:
Igneous rocks are formed when magma

S

ometimes magma bursts through the surface causing

When magma cools above the surface
Once magma is slowly cools beneath the surface,
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Igneous
extrusion
(lava)

Basalt

Igneous
intrusion

Granite

(abridged from: https://www.pinterest.ru/pin/504966176951536705/ )

Reading

Before you read

Exercise 8. Practice to pronounce of the following words and word combinations

correctly:

Igneous rocks

['1g.ni.os]

Marmaridyeckre TOpHbIE TTOPOJIBI

Extrusive rock

[1k'stru:siv]

Db dy3uBHBIC TOPHBIC TTOPOIBI

Intrusive rock

[m'tru:siv]

WHuTpy3uBHBIE TOPHBIE TOPObI

Intermediate rocks

[mtor'mi:diat]

CpenHue MarMaTi4ecKue rOpHbIe TIOPOIbI,
cozepkatye ot 52 10 65 mac. % KpeMHe-
3¢Ma

Basic rocks

['bersik]

OcHoBHbIe TopHBIE Toposs! (45-52 % Si0,)

Ultramafic rocks

[ Altra'mafik]

Vnbsrpamadudeckas mopoaa

Mafic rocks

['mafik]

Maduyeckas mopoaa

Composition of rocks

[ ka:mpa'zifn]

CocraB nopozst

Basalt formation

[ba'sa:lt] [fo:r'merfn]

Banexu 6azaysra

Mantle

['meentl]

Manrtust

Lava flows

['la:va] [flou]

IloToxu naBbI

Basaltic lava

[ba'so:ltik] ['la:ve]

BbazanproBas naBa

Silica content

['s1lika]

Conepikanue KpeMHe3EMa / KpeMHHUS

Frothy volcanic rock

['fro:01]

HOpI/ICTaX ByJIKaHUYECKas 1opoaa

Conchoidal fracture

[kon 'kord(o)1] [ 'freektfor]

PakoBHCTBIN H3710M
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Sodium ['soudiom] Harpuit

Potassium [po'taesiom] Kanuit

Quartz [kwo:rts] Ksapn

Feldspar ['feldspa:r] ITonesoit mmar

Rhyolite ['rarolart] Puonut

Granite ['grentt] I'panur

Plagioclase feldspar Elf)el;:;:gi(rl]))klelz] I11arnoKIIa30BbIif TTONEBOH IITaT
Diorite ['dare rart] Juoput

Andesite ['andizart] Anpnesur

Basalts [ba'so:t] bazanbTh

Gabbro ['gabrou] T'a66po

Olivine ['olviin] OnuBUH / XPU30IUT
Ryroxene [par'ra:ksmn] ITupokcen

Pumice ['pamis] IMem3a

Mica ['maika] Ciona

Hornblende ['homnblend] Porosas oOmanka (amduboI)
Obsidian [ob's1d1en] Bynkannuaeckoe crexio (oOcuanan)
Fine-grained ['famn'greind] MenKko3epHHUCThIN
Coarse-grained ['ko:sgremnd] KpynHo3epHHUCTbII

Efl (;)tt E?f;gt] W3Beprare

Cool [ku:1] OxJ1axaaTh

Harden ['ha:rdn] ZZT;TI;H:;;;;HM

Float [flovt] [InbITH

Arrowheads ['@rovhedz] HaxoHeuHUKH cTpe
Spearheads ['sprohedz] Octpue

Exercise 9. Read the text and answer the following questions:

1. How many types of igneous rocks are extinguished by composition?
2. What is the chemical composition of acidic rocks?

3. What are the types of acidic rocks?
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Why are intermediate rocks named so?

What are the two types of intermediate rocks?

What is the chemical composition of ultrabasic rocks?
How basalts are formed?

How pumice is formed?

How obsidian is produced?

Why do no crystals form in obsidian?

SN e R

THE COMPOSITION OF IGNEOUSE ROCKS

The composition of igneous rocks falls into four main categories. They are
determined by the amount of silica that the rocks contain. The four categories are
acidic, intermediate, basic, and ultramafic. Acidic rocks have a high silica content (65
% or more) along with a relatively high amount of sodium and potassium. These rocks
are composed of the minerals quartz and feldspar. Rhyolite and granite are the two most
common types of acidic rock.

Intermediate rocks contain between 53 % and 65 % silica. They also contain
potassium and plagioclase feldspar with a small amount of quartz. Diorite
and Andesite are the two most common types of intermediate rock.

Basic rocks are composed of less than 52 % silica and a large amount of plagioclase
feldspar and very rarely quartz. The two most common types of basic rocks are basalts
and gabbros.

Ultrabasic rocks are composed of less than 45 % silica and contain no quartz or
feldspar. They are composed mainly of the minerals olivine and pyroxene. The most
common ultrabasic rock is periodite. Periodite is a dark green, coarse-grained igneous
rock that many scientists believe is the main rock of the mantle.

Basalts are dark colored, fine-grained extrusive rock. The mineral grains are so
fine that they are impossible to distinguish with the naked eye or even a magnifying
glass. They are the most widespread of all the igneous rocks. Most basalts are volcanic
in origin and were formed by the rapid cooling and hardening of the lava flows. Some
basalts are intrusive having cooled inside the Earth's interior.

This is a vertical columnar basalt formation. When basaltic lava cools it often
forms hexagonal (six sided) columns. Some famous examples of columnar basalt
formations are the Columbia Plateau overlooking the Columbia River near Portland,
the Giant's Causeway in Northern Ireland, and the Devils Postpile National Monument
in California.

Pumice is a very light colored, frothy volcanic rock. Pumice is formed from lava
that is full of gas. The lava is ejected and shot through the air during an eruption. As the
lava hurtles through the air it cools and the gases escape leaving the rock full of holes.

Pumice is so light that it actually floats on water. Huge pumice blocks have been
seen floating on the ocean after large eruptions. Some lava blocks are large enough to
carry small animals.
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Pumice is ground up and used today in soaps, abrasive cleansers, and also in polishes.

Rhyolite is very closely related to granite. The difference is rhyolite has much finer
crystals. These crystals are so small that they can not be seen by the naked eye. Rhyolite is
an extrusive igneous rock having cooled much more rapidly than granite giving it a glassy
appearance. The minerals that make up rhyolite are quartz, feldspar, mica, and hornblende.

Gabbro are dark-colored, coarse-grained intrusive igneous rocks. They are very
similar to basalts in their mineral composition. They are composed mostly of the
mineral plagioclase feldspar with smaller amounts of pyroxene and olivine.

Obsidian is a very shiny natural volcanic glass. When obsidian breaks it fractures
with a distinct conchoidal fracture. Obsidian is produced when lava cools very quickly.
The lava cools so quickly that no crystals can form.

When people make glass they melt silica rocks like sand and quartz then cool it
rapidly by placing it in water. Obsidian is produced in nature in a similar way.

Obsidian is usually black or a very dark green, but it can also be found in an almost
clear form.

Ancient people throughout the world have used obsidian for arrowheads, knives,
spearheads, and cutting tools of all kinds. Today obsidian is used as a scalpel by doctors
in very sensitive eye operations.

(abridged from: http://volcano.oregonstate.edu/igneous-rocks-lesson-12)

Exercise 10. Read the text and decide if the following statements are true or
false. Correct the false ones.
Pumice is full of rock full of holes.
Rhyolite has a glassy appearance.
Many scientists believe that obsidian is the main rock of the mantle.
Pumice cannot float on water because it is too heavy.
Pumice today is used for making arrowheads.
Basalts are only cooled on the Earth's surface.
Basalts blocks have been seen floating on the ocean after large eruptions and
some basalts blocks are large enough to carry small animals.
8. Rhyolite’s crystals are so small that they cannot be seen without microscope.
9. Silica rocks like sand and quartz are usually melted and then cooled in water.
10. Gabbro is fine-grained intrusive rock.
11. Obsidian is usually red or a very dark green.
12. Today obsidian is used as a knife by doctors in very sensitive eye-operations.

NoUnAELD -

Exercise 11. Skim the text and find the words according to the following
definitions:

1. Very thin or in very small pieces or drops.

2. Abreak or crack in something hard, especially a bone.

3. The beginning or cause of something.
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(of a liquid) with small white bubbles on the surface.

A common type of mineral found especially in igneous rocks such as granite.
Everything that is within something.

A natural substance like glass that breaks easily into thin layers and is not
damaged by heat, often used in electrical equipment.

8. Rough and not smooth or soft, or not in very small pieces.

N s

(abridged from: https://dictionary.cambridge.org/ru/)

Exercise 12. Find the pictures of the rocks on the Internet and match the
following rocks according to their descriptions.

1. Gabbro

2. Diorite

3. Granite

4. Vesicular basalt

5. Andesite

6. Rhyolite

a) is a course-crystalline felsic intrusive rock. The presence of quartz is
a good indicator of . commonly has large amounts of salmon pink
potassium feldspar and white plagioclase crystals that have visible cleavage planes.

b) is a fine-crystalline felsic extrusive rock. It is commonly pink and

will often have glassy quartz phenocrysts. Because felsic lavas are less mobile, it is less
common than granite.

c) is a coarse-crystalline intermediate intrusive igneous rock.
is identifiable by it’s Dalmatian-like appearance of black hornblende and biotite and
white plagioclase feldspar.

d) is a fine crystalline intermediate extrusive rock. It is commonly grey
and porphyritic. It is the fine grained compositional equivalent of diorite.
e) is a coarse-grained mafic igneous rock, made with mainly mafic

minerals like pyroxene and only minor plagioclase. Because mafic lava is more mobile,
it is less common than basalt.

) is a fine-grained mafic igneous rock. It is commonly vesicular and
aphanitic. When porphyritic, it often has either olivine or plagioclase phenocrysts.

(abridged  from:  https://geo.libretexts.org/Bookshelves/Geology/Book%3A An

Introduction _to _Geology (Johnson Affolter Inkenbrandt and Mosher)/04%3A4
Igneous Processes_and Volcanoes/4.01%3A_Classification_of Igneous Rocks)

Exercise 13. Put the words into the right order to make questions.

1. From other locations / In the Blue Hills / from / why / it would be different?
2. Is/ Give us / how old / the Blue Hill volcano / a sense of / can you?

3. A volcano / as opposed to / why / would be here / like Salem or Plymouth?
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4. Did/ interested / in geology / you / become / when?

5. The top / you / where / say / is / of the volcano / can?

6. Great Blue Hill / the one thing / is / that you think / what / people / about / might
not know?

7. Can/Of Great Blue Hills / What else / with us / about the geologic history / share?

8. Before / here / the volcano / was / what?

9. Would they go / if/ to find lava / where / in the Blue Hills / if someone wanted.

Exercise 14. Read the interview with Lest Tyrala (local geologist) about Great
Blue Hills and put these questions in the following text.

Judy: We will be speaking with a geologist about a story of the origins of the Blue
Hills that few people know. Les, thank you so much for joining us today.

1)

Les Tyrala: Well, like many kids I was fascinated by bright shiny minerals. Then I
discovered I could actually have a career in geology and got a bachelor’s degree from
the College Alliance in Arizona, did my graduate studies in Texas, and have worked at
this as a job just for my whole career.

Judy: Oh, that’s great! You have so much information about the Great Blue Hill
that I’'m sure people would be really interested in hearing.

2)

Les: Well based on my experience of having spent a lot of time here in the Blue Hills,
few people realize that we’re walking across a large igneous body. In this case, it really
is an extinct volcano is the way to think about it. It goes back several hundred million.

Judy: So why don’t you give us a sense of why this would be different, why the
Blue Hills would be different,

3)

Les: Yes. It’s perplexed geologists not only for the Blue Hills volcano but other volcanos
that seem to be isolated (as this feature is) and it’s still debated. With the understanding
of plate tectonics, this provides a mechanism for fracturing, moving, banging together
continental masses. In this case, the North American plate and the European plate and also
the African plate. With this kind of dynamic aspect of the Earth, it allows for deep-seated
movement of molten rock, and since the molten rock is of a lesser density than the overlying
called bedrock (whatever it is), these molten bodies will move upward.

Judy:

4)

Les: Studies have been done to age-date it. Principally the most recent time,
Professor Emeritus Jim Skehan of Boston College and Professor Emerita Meg
Thompson of Wellesley College have had grant money to understand volcanism. Their
efforts have indicated that this particular feature is about 410 million years old. The
age-dating is based on certain minerals that contain isotopes, particularly a mineral
called zircon. It has a radioactive isotope in it called U 238. With geologic time, that
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degrades into lead. The half-life of zircon (this U 238 to lead) is almost 2.5 billion
years. So with that kind of extreme half-life, we can accurately date the volcano and in
fact go right back to the genesis of the Earth.

Judy:

5)

Les: It’s been interpreted as, a level area. There were previous volcanic eruptions
here, and it’s been named the Mattapan volcanic sequence. Where it is exposed in
Mattapan, Quincy, and Milton, it’s basically flat-lying so it hasn’t been disturbed too
much. There may have been some topography here where it was flowing downward
and outward, but for the most part it appears to have been flowing out gently on a
level surface. The conduit was probably fractures in the Earth rather than a true classic
shield-type volcano.

Judy: Lava is not something we think about when we think of the Blue Hills. Can
you give us a sense of what it is and

6)

Les: Yes. There are four broad categories of magma, and it has to do with the
geochemical makeup of it. We have rhyolite, which is here. It’s a very silica-rich lava,
and then it grates compositionally into an andesite then a dacite and ultimately a floor
rock referred to as basalt. Hingham has exposures of basalt, and the North Shore has
exposures above andesite and dacite and we have rhyolite.

Judy: That’s great.

7)

Les: Well, fortunately, we have lots of good exposure, and we can thank the glacial
activity for having done that. Any trail going up to the meteorological observatory will
be crossing the lava flows, which as I mentioned a moment ago, is called a rhyolite
or in the older literature it’s referred to as a quartz-porphyry. If you’re doing some
homework, you’ll see those two terms. It’s very well exposed on Red Dot path, and
also at the very summit there are nice exposures there and also of the older Mattapan of
volcanics, which are dated back in excess of 500 million years.

Judy: That’s great.

8)

Les: The depth of erosion is so deep here — because we’re talking about in excess
of 400 million years — that summit (wherever it was) was completely eroded away.
So it’s a process of both natural erosion and glacial activity literally bulldozing and
conveying away the rocks. So we don’t know that.

Judy: Great. And it looks like Kathie Edmunds Bendix, who gave us the name of
this show Blue Hills A-Live, says she loved being in the area as a child in the 1950s
(wow!) and the 60s. It’s so great to hear some of the great memories of the Blue Hills.

9)

Les: If you have gone walking on many of the other trails we have here, you
have seen what is called the “giant conglomerate”. That conglomerate, which is

7
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sedimentary rock, is actually made up of weathered rock from the Blue Hills volcano.
Through the process of deposition and turning that loose material into bedrock, we
now have the giant conglomerate. It’s an impressive feature that tells us at one point
there was a lot of kinetic energy here, meaning something like the Front Range of
Colorado: lots of flowing water, moving large rocks, and turning them into rounded
boulders.

(abridged from: https.//friendsofthebluehills.org/geology transcript/)

Exercise 15. Read the text again and answer the following questions:

What is another name for the Great Blue Hill?

What have been discovered about volcanism in the region?

What is the Mattapan volcanic sequence?

How many categories of magma were mentioned in the interview?

Where are lava flows exposed most?

How “giant conglomerate” were formed. Which processes were mentioned in
the interview?

A e

Exercise 16. Find the words in the text based on the following definitions:

1. Avery large rock.

2. How the separate pieces of it move, and the effects of this movement.

3. Arock that consists of small, rounded stones that are held together by clay and
sand.

4. Having a lot of silica content.

5. Abreak or crack in something hard, especially rocks.

6. A volume of igneous material, which can be molten.

(abridged from: https.//dictionary.cambridge.org/ru/)

Speaking

Exercise 17. What are the typical locations for gabbro, diorite, granite, vesicular
basalt, andesite, rhyolite?

Study some typical locations and search the Internet:

Ocean floor, continental crust, lower oceanic crust, Andes Mountains, island arcs,
the Andes Mountains as well as the Henry and Abajo mountains of Utah, Yellowstone
National Park, the Grand Canyon of the Yellowstone, mid-ocean ridges.

Study the following constructions to answer the question:
is formed at
makes up
is a good approximation for
it is found in
it can be found in
it is the major component of

AN e
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7. The examples of include several lava flows in
8. is the most common rock on the Earth’s surface.
Grammar

The Participle II (mpuuactue II)

[Tpugactue Il (mpuyacTre MpoILEANIEro BPEMEHN) MCIOIb3YeTCs ISl BhIpaXkKe-
HUS 3aKOHUEHHOTO Ipoliecca B aHIIIMICKOM si3bIKe. J{JIst 3TOro K OCHOBE Iviarona
HeoOXxoauMo npudaBuTh cyhuke ed:

» extract (U3BIeKars) — extracted (M3BICUCHHBIN);

» produce (rpou3BoauTh) — produced (MMPOM3BEICHHBIN);

» break (;omarp) — broken (ciioMaHHBII / pa3IIOMaHHBIH).

See Appendix A: Grammar (The Participle 1), maon. 2.4-2.5.

Study the following examples:

1.

2.

3.

Intrusive rocks, also called plutonic rocks, cool slowly without ever reaching
the surface.

Igneous rocks form when magma (molten rock) cools and crystallizes, either
at volcanoes on the surface of the Earth or while the melted rock is still inside
the crust.

They can also look different based on their cooling conditions.

(abridged from: https://www.nationalgeographic.org/encyclopedia/igneous-rocks/)

Exercise 18. Underline the correct word in these sentences and translate the
sentences into Russian.

1.

2.
3.

Most igneous rocks are produced deep underground by the cooling / cooled and
hardening / hardened of magma.

Magma is melted / melting rock under the surface of the Earth.

Magma is produced / producing in the upper reaches of the mantle or in the
lowest areas of the crust usually at a depth of 50 to 200 kilometres.

. Magma is less dense than the surrounding / surrounded rock which causes it

to rise.

. This is the volcano Paricutin that is located in Mexico. It is erupting / erupted

cinders and pumice which are examples of extrusive igneous rocks.

Millions and even billions of years ago molten rock was cooling / cooled and
thus hardening into igneous rocks deep under the surface of the Earth.

These rocks are now visible because mountain building has thrust them upward
and erosion has removed the softer rocks exposing / exposed the much harder
igneous rocks.

. Intrusive igneous rocks have such a name because the magma has intruded /

intruding into pre-existing rock layers.
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10.

11.
12.

. Rock beds frequently are formed from explosive eruptions that crack the area

around a volcano with the magma filling / filled the cracks forming a dike.
Alaccolith is a dome shaped / shaping intrusive body that has intruded between
layers of sedimentary rock.

The rising / raised magma forces the overlying layers to rise up into a dome.
Asill is similar to a dike with the exception that sills run parallel to the existing
/ existed rock bed instead of cutting / cut through it.

(abridged from: http://volcano.oregonstate.edu/igneous-rocks-lesson-12)

Exercise 19. Translate the sentences into English using Participle 11.

AN S e

Sl

Intergranular pores a) pacriaB

Silica-rich b) HaCHIIIIEHHBIN KpacHO3EMOM
Viscosity C) BSI3KOCTh

Melt d) cnararomrue mopoabl
Lithospheric mantle e) nurochepHas MaHTHS
Intrude through continental lower f) BHempsATHCS B HUHKHIOIO KOPY
crust g) odar IuIaBJICHUS

Melting point h) Mex3epHOBBIE TOPHI

Constituent rocks

Tpu paccCMOTpEeHHBIX MeXaHU3Ma 3apOXKACHHUS PacIlIaBa HEPEIKO COYETAIOTCS.
OO0pa3zoBaBimasicss MarMa BHEAPSETCS B JTUTOCHEPHYIO MaHTHIO M HIKHIOKO
KOpY, IPUBOJIS K YACTUYHOMY IIABJIIEHHUIO CIIAraroliuX UX MOPOI.

. BosHukmmii ouar niaBieHusi NpeAcTaBiIsieT coboil TBEPAYIO MOPOAIY, IPOHU-

3aHHYIO 3aII0JIHCHHBIMU PACIJIaBOM KalMUISIPaAMH.
[Tpu noctmxennn 30—40 06bEMHBIX % pacmiiaBa 3Ta CMECh IPHOOPETAET CBOI-
CTBA KUIKOCTH U BBDKUMAETCI B 00JIaCTh O0Jice HU3KUX JTaBIICHUH.

. HaunbonpImas BSI3KOCTb IIpUCyIa MarMam, BO3SHUKIIINM 3a CYET IUIABJICHUS BEILIECTBA

BEpXHEH KOHTHHEHTAILHOH KOPBI IPH IETHIPATAIIMH MUHEPAJIOB: OHH 00pa3yroTCst
npu Temneparype 700600 °C 1 MakcMMalTbHO HACHIIIIEHBI KDEMHE3EMOM.

. BeDKrMaeMbIii U3 MEK3EpHOBEIX TIOp paciuiaB (YUIBTPYETCS] BBEPX CO CKOPO-

CTBIO OT HECKOJIBKUX CAHTUMETPOB JJO HECKOJIIBKUX METPOB B TOJI.

[Tpu xpucTamIM3auu MarMel 00pas3yloTcs, COOTBETCTBEHHO, YILTPAOCHOBHBIC
1 OCHOBHBIE MarMaTU4eCKUe MOPOAbI.

W3 pasnenuBmuxcss Marm OyIyT KpHCTaJIM30BaThbCsl PA3IUUHBIC IO COCTABY
[IOPOJBL.

WnTpy3uBHBIE TIOPOABI 00pa3yloTcd MpU KPUCTATU3AIUN MarMaTHYecKoro
paciuiaBa Ha IyOMHE B TOJIIIAX TOPHBIX IIOPOA; B 3aBUCHUMOCTH OT INIyOMHBI
00pa3oBaHus OHH PA3ACIAIOTCS Ha IBE (paruu.

(abridged from: http://popovgeo.sfedu.ru/lecture 15)
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Scientific Corner Archives

Exercise 20. Put the words in the correct order to make sentences and do the test
on weathering processes.

1. rocks / have formed / of molten magma / are called / rocks that / by cooling / igneous

All these rocks have ............... textures. The missing word is:

a) Crystalline.

b) Fragmental.

¢) Rough.

2. of granite / a good material / makes it / to use / what property / for gravestones?

a) It contains several different minerals.

b) It is hard and resistant to weathering.

¢) Itis rough and can be used as an abrasive.

3. it a good material / property / for road / of basalt / what / surfaces / makes?

a) It is hard and resistant to weathering.

b It is dark in colour.

¢) It can be polished to look attractive.

4. to use /property / makes it / what / for worktops / of gabbro / a good material?

a) When broken it has a rough surface.

b) It contains several different minerals.

c¢) It can be polished to look attractive.

5. in city centres / paving / like granite / used for / igneous / street / igneous / and

kerb stones / because:

a) They are hard and do not wear away easily.

b) They contain several different minerals.

¢) They can be polished to look attractive.

(abridged from: https://www.geolsoc.org.uk/ks3/gsl/education/resources/rockcycle/
page3645.html)

UNIT 2D. METAMORPHIC ROCKS

Learning objectives

In this part you will:

» read about types of metamorphism;

» listen about the properties of metamorphic rocks;

» study phrasal verbs with prepositions WITH; TO; FROM related to process
description;

» study lexical patterns with TAKE PLACE and OCCUR;

» express your opinion on the topic;

» review the Passive Voice with prepositional phrases to describe a process;

» do a professional test on metamorphic rocks.
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Reading
Part 1
Before you read

Exercise 1. Practice to pronounce of the following words and word combinations

correctly:
Adjustment [2'dzastmant] [Mpucoeanuenue / cornacoBaHue
Diagenesis [d1' dzenoasiz] Jnarenes

Mineral assemblage

[o'semblid3]

Acconyanys MUHEpajIoB / TPyIa MHHEPaJIoB

Buried deeper

['berid] [di:per]

I1yGoKko 3aieraromiuii

Continental collisions

[konti'nent(o)l| ko 'li3n]

CTONKHOBEHUE KOHTHUHEHTAIbHBIX TITUT

Subduction

[sob'dak(o)n]

CyOmykuus

Exercise 2. Read the text and answer the following questions:

1. Where does the word “Metamorphism” come from?

2. Why are subjected to metamorphism rocks sometimes buried deeper in the Earth?

3. Under which could conditions metamorphic process be changed into igneous

ones?

4. What is metamorphic grade?

5. What is the difference between low-grade metamorphism and high-grade

metamorphism?

The mineralogical and structural adjustment of solid rocks to physical and
chemical conditions that have been imposed at depths below the near surface zones of
weathering and diagenesis and which differ from conditions under which the rocks in
question originated.

The word “Metamorphism” comes from the Greek: meta = after, morph = form, so
metamorphismmeans the after form. In geology this refers to the changes in mineral assemblage
and texture that result from subjecting a rock to conditions such pressures, temperatures, and
chemical environments different from those under which the rock originally formed.

Note that Diagenesis is also a change in form that occurs in sedimentary rocks. In
geology, however, we restrict diagenetic processes to those which occur at temperatures
below 200 °C and pressures below about 300 MPa (MPa stands for Mega Pascals), this
is equivalent to about 3 kilobars of pressure (1 kb =100 MPa).

Metamorphism, therefore occurs at temperatures and pressures higher than 200 °C
and 300 MPa. Rocks can be subjected to these higher temperatures and pressures as
they are buried deeper in the Earth. Such burial usually takes place as a result of tectonic
processes such as continental collisions or subduction.

The upper limit of metamorphism occurs at the pressure and temperature where
melting of the rock in question begins. Once melting begins, the process changes to an
igneous process rather than a metamorphic process.
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As the temperature and/or pressure increases on a body of rock we say the rock
undergoes prograde metamorphism or that the grade of metamorphism increases.
Metamorphic grade is a general term for describing the relative temperature and
pressure conditions under which metamorphic rocks form.

Low-grade metamorphism takes place at temperatures between about 200 to 320 °C,
and relatively low pressure. Low grade metamorphic rocks are generally characterized
by an abundance of hydrous minerals. With increasing grade of metamorphism, the
hydrous minerals begin to react with other minerals and/or break down to less hydrous
minerals.

High-grade metamorphism takes place at temperatures greater than 320 °C and
relatively high pressure. As grade of metamorphism increases, hydrous minerals
become less hydrous, by losing H,0, and non-hydrous minerals become more common.

(abridged from: https://www.tulane.edu/~sanelson/eens2 12/typesmetamorph.htm)

Vocabulary

Exercise 3. Match the verbs with the prepositions.

1. Differ a) with
2. Refer b) to
3. Come ¢) from
4. Change d) to
5. Restrict e) to

6. Result f) to

7. React g) from
8. Subject

Exercise 4. Find the words in the text according to their definitions:

1. To experience or be subjected to (something, typically something unpleasant
or arduous).

2. To be affected by (a particular condition or occurrence, typically an unwelcome

or unpleasant one).

Five main layers the ocean is divided into.

Containing water usually in chemical association.

A very large quantity of something.

An instance of one moving object or person striking violently against another.

Becoming liquefied by heat.

Nk Ww

Grammar
Exercise 5. Study and translate into Russian the following patterns and translate
them into Russian.
1. High-grade metamorphism takes place at temperatures greater than 320 °C
and relatively high pressure.
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2. We restrict diagenetic processes to those which occur at temperatures below
200 °C and pressures below about 300 MPa.

3. Metamorphism occurs at temperatures and pressures higher than 200 °C and
300 MPa.

4. Such burial usually takes place as a result of tectonic processes such as
continental collisions or subduction.

5. The upper limit of metamorphism occurs at the pressure and temperature
where melting of the rock in question begins.

6. Low-grade metamorphism takes place at temperatures between about 200 to
320 °C, and relatively low pressure.

Exercise 6. Put the words in the correct order.

1. Metamorphism / is / if cold rock / a hot igneous body / intruded and heated /
also / take place / by / near the surface.

2. involves / takes place / temperatures above 150 °C, / Metamorphism / at which the
parent rock / some metamorphism / at temperatures / lower than those / is formed.

3. Metamorphism / being deeply buried /, where it is subjected to / involves /
higher temperatures and pressures / than those under which it formed. / the rock
beneath other rocks.

4. Most metamorphism / to the point where / than those at which they formed
/ results from the burial of igneous, / they experience different pressures /
sedimentary, or pre-existing metamorphic / and temperatures.

5. Metamorphic rocks have different / mineral assemblages / from their parent
rocks / typically / and different textures.

(abridged from: https://opentextbc.ca/geology/part/chapter-7-metamorphism-and-
metamorphic-rocks/)

84

Exercise 7. Complete the sentences using the word given.

1. Since only a small area surrounding the intrusion is heated by the magma,
metamorphism the zone surrounding the intrusion or contact
aureole.

RESTRICT

2. Because the temperature contrast between the surrounding rock and the intruded
magma is larger at shallow levels in the crust where pressure is low, contact

metamorphism as high temperature, low pressure metamorphism.
REFER
3. Outside of the contact aureole, the rocks the intrusive event.
NOT AFFECT
4. Most regional metamorphism deformation under non-hydrostatic
or differential stress conditions.
ACCOMPLISH
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5. When sedimentary rocks depths of several kilometers, tempera-
tures greater than 300 °C may develop in the absence of differential stress.
BURY

6. New minerals grow, but the rock metamorphosed.

APPEAR

7. Heat the friction of sliding along such a shear zone, and the rocks
tend to be mechanically deformed, being crushed and pulverized, due to the
shearing.

GENERATE

8. Cataclastic metamorphism is not very common and a narrow zone
along which the shearing occurred.

RESTRICT

9. When an extra-terrestrial body, such as a meteorite or comet impacts with the
Earth orifthereisa very large volcanic explosion, ultrahigh pressures
in the impacted rock.

CAN GENERATE

Reading

Part 2

Before you read

Exercise 8. Match the word to their definitions
Intrusion

Foliated

Shatter

Fold

Surround

MRS

a) Abend in a layer of rock under the earth's surface caused by movement there.
b) The act of going into a place.

¢) Consisting of thin layers that can be separated.

d) To (cause something to) break suddenly into very small pieces.

e) To be or go everywhere around something or someone.

(abridged from: https://dictionary.cambridge.org/ru/)

Exercise 9. Read the following text and headline the paragraphs. Then classify
the highlighted characteristics into 4 types.

1. Burial metamorphism.

2. Shock (Impact) metamorphism.

3. Contact metamorphism.

4. Regional metamorphism.
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TYPES OF METAMORPISM

1) adjacent to igneous intrusions and results from high temperatures
associated with the igneous intrusion.

Since only a small area surrounding the intrusion is heated by the magma,
metamorphism is restricted to the zone surrounding the intrusion, called a metamorphic
or contact aureole. Outside of the contact aureole, the rocks are not affected by the
intrusive event. The grade of metamorphism increases in all directions toward
the intrusion. Because the temperature contrast between the surrounding rock
and the intruded magma is larger at shallow levels in the crust where pressure is
low, this metamorphism is often referred to as high temperature, low pressure
metamorphism. The rock produced is often a fine-grained rock that shows no
foliation, called a hornfels.

2) occurs over large areas and generally does not show any
relationship to igneous bodies. Most of that metamorphism is accompanied by
deformation under non-hydrostatic or differential stress conditions. Thus, the
metamorphism usually results in forming metamorphic rocks that are strongly foliated,
such as slates, schists, and gniesses. The differential stress usually results from tectonic
forces that produce compressional stresses in the rocks, such as when two continental
masses collide. Thus, regionally metamorphosed rocks occur in the cores of fold/
thrust mountain belts or in eroded mountain ranges. Compressive stresses result in
folding of rock and thickening of the crust, which tends to push rocks to deeper levels
where they are subjected to higher temperatures and pressures.

3) When sedimentary rocks are buried to depths of several
kilometers, temperatures greater than 300 °C may develop in the absence of differential
stress. New minerals grow, but the rock does not appear to be metamorphosed. The
main minerals produced are often the Zeolites. Burial metamorphism overlaps, to some
extent, with diagenesis, and grades into regional metamorphism as temperature and
pressure increase.

4) When an extra-terrestrial body, such as a meteorite or comet
impacts with the Earth or if there is a very large volcanic explosion, ultrahigh pressures
can be generated in the impacted rock. These ultrahigh pressures can produce minerals
that are only stable at very high pressure, such as the SiO, polymorphs coesite and
stishovite. In addition, they can produce textures known as shock lamellae in mineral
grains, and such textures as shatter cones in the impacted rock.

Exercise 10. Answer the following questions:

1. What is a contact aureole?

2. How does metamorphism change vary on the pressure and temperature
conditions?

When rocks are pushed to deeper levels?

4. What types of rocks do usually undergo burial metamorphism?

98]

86



UNIT 2D. METAMORPHIC ROCKS

5. What could be an extra-terrestrial body?
6. In what way extra-terrestrial body could impact the Earth’s surface?

Speaking
Expressing opinion on the topic

Exercise 11. Give your opinion of the text

As forme...,

[To Mmoemy MHEHMIO

I find it + adjective

51 HaXOXKy TEKCT

To my mind

Ha moii B3m1s

It seems reasonable (not) to + verb

MHe kaxeTcst O6OCHOBaHHLIM, qTO

The information given in the text was + adjective

HNudopmanus B Tekcre OblIa

Text might be + adjective for

TexcT MOXET OBITH s

The idea of the text was not clearly expressed

Wnes TekcTa He ObLIa SICHO BEIpayKeHA

The text contains a lot of details on

TexcT copep>KUT MHOTO JIeTanel o Teme

» Use some of the following patterns:

» usually happens when
» often occurs when

» It’s common for

> takes place at

> results in

» The typical rocks that undergo

Listening

temperatures and pressures.

metamorphism are

Exercise 12. Listen again. Are these statements true or false? Correct the false

ones.

1. Metamorphosis is caused by the exposure to severe weather conditions.
2. The first type of a metamorphism is called “contact” because it involves existing
rocks coming into contact with really intense pressure which is generally

provided by lava or magma.

3. Regional metamorphism is when two plates are coming together along a fault
or a crack. In the middle of a crack is usually an immense pressure which cause
the rock trapped in the middle and become metamorphosized.

4. The typical progression of metamorphism is when you start with a gneiss, and
if you add heat and pressure it will be changed into shale.

(abridged from: https://youtu.be/10Q1J0w3x00)
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Exercise 13. Work in pairs and try to complete the sentences. Then listen to the

recording and check your answers.

1. The original rock and either be sedimentary or i .

2. The original rock tends to ¢ in its mineral ¢ and texture
often forming larger crystals.

3. Metamorphism often involves various processes, recrystallization, pressure
solution, plastic d (bending and folding rock).

4. Heatallows mineralstor with others, decompose, and new mineral grow.

(abridged from: https.//youtu.be/HF--7idAmYM)

Scientific Corner Archives
Exercise 14. Put the words in the correct order to make sentences and do the test

on metamorphism.

1. in / the source of / regional / and pressure / metamorphism / increased
temperature / is:

a) A local intrusive heat source.

b) Impact metamorphism.

¢) The increase in temperature with increasing depth of burial.

d) Due to increased rate of radioactive decay.

2. will result in / of metamorphic / the alignment / which type / minerals / of pressure

a) Contact pressure.

b) Directed pressure.

¢) Confining pressure.

d) Chemical pressure.

3. alarge volume /is caused / of metamorphism / by high temperature / what type
/imposed over/ and high pressure / of crust?

a) Burial.

b) Contact.

c) Regional.

d) Cataclastic.

4. metamorphic /is / textural feature / rocks / the most / of regional / prominent / what

a) Doliation.

b) Bedding.

c¢) Cataclasis.

d) Ripples.

5. cause /which / processes / will / metamorphism / of the following?

a) A change in the chemical environment.

b) An increase in temperature.

¢) An increase in pressure.

d) All of these.

(abridged from: https.://uh.edu/~jbutler/physical/chapS8mult. html)
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UNIT 3
SOURCES OF ENERGY

UNIT 3A. FOSSIL FUELS

Learning objectives

In this part you will:

read about the types and locations of fossil fuels;

study the pattern BE FOUND IN / BE ABUNDANT IN;
study the pattern IT IS USED TO / IN / AS / UP;

speak about advantages and disadvantage, practical uses of fossil fuels;
listen about 300 Years of fossil fuels;

review Zero and First Conditionals;

learn how to give instructions on safety rules;

review Passive voice with GET;

» do a professional test on fossil fuels.

4
4
4
4
4
4
4
4

Reading

Before you read

Exercise 1. Before reading the text about Fossil Fuels train the pronunciation of
the following words and word combinations.

Available [a veilabl] [Mone3usrii

Energy [‘enards3i] DHeprus

Water power [‘wo:tar] ["paver] l'unposneprust

Fossil fuels [Mfa:sl] [ fjuzalz] [oprodue mone3HbIe UCKOTaeMbIe
Decay [di'kei] Pasznoxenne

Refer to [ri*f3:r] HmeTh OTHOIIICHHE

Footprint [*fotprint] Otnedatox

Mudstone ['madstoun] Aprunar
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Crude oil [kru:d] [o1l] Ceipas HedTh

Charcoal [‘tfa:rkoul] JlpeBecHsIii yroib

Methane ['meBein] Mertan

Thermal efficiency ['03:rml] [i*fifnsi] [NonesHnas Temootnava

Research [rrs3:rtf] HccnenoBanne

Raw material [ro: ][ matirial] Ceipne

Obtain [ob’ten] JloObIBaTh

Gaseous fuels ["geesios ][ fju:al] I'azoBoe roprouee

Carbon sulfur [‘ka:rban ][ salfor] Cepoyriepon
FOSSIL FUELS

The chief sources of energy available to man today are oil, natural gas, coal, water
power and atomic energy. Coal, gas and oil represent energy that has been concentrated
by the decay of organic materials accumulated in the geologic past. These fuels are
often referred to as fossil fuels. Today the term fossil generally means any direct
evidence of past life, for example, the footprints of ancient animals. Fossils are usually
found in sedimentary rocks, although sometimes they may be found in igneous and
metamorphic rocks as well.

They are most abundant in mudstone, shale and limestone, but fossils are also
found in sandstone, dolomite and conglomerate. Fuels may be solid, liquid and
gaseous. Solid fuels may be divided into two main groups, natural and manufactured.
The former category includes coal, wood, peat and other plant products. The latter
category includes coke and charcoal obtained by heating coal in the absence of air.

Petroleum is a mixture consisting of elements such as hundreds hydrogen
and carbon sulfur, oxygen and nitrogen and others elements. Petroleum is usually
associated with water and natural gas. It is found in porous sedimentary rocks where
the geological formation allowed the oil to collect from a wide area. Petroleum is one
of the most efficient fuels and raw materials. Of gaseous fuels the most important are
those derived from natural gas, chiefly methane or petroleum. Using gaseous fuels
makes it possible to obtain high thermal efficiency, ease of distribution and control. Gas
is the most economical and convenient type of fuels.

Today gas is widely utilized in the home and as a raw material for producing
synthetics. Scientists consider that a most promising source of natural resources may
be the floor of the sea, a subject which now has become an important field of research.
Generally speaking, all types of fossil fuels described in the text are of great economic
importance as they represent the sources of energy the man uses today.

(abridged from: https://lingualeo.com/ru/jungle/fossil-fuels-183697)
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Exercise 2. Read the text again and answer the following questions:
Where fossils are usually found?

What is the composition of petroleum?

Where is petroleum usually found?

How high thermal efficiency could be obtained?

What’s the most promising source of energy according to scientists?
What area of Earth’s crust is under investigation these days?

A e

Exercise 3. Decide if the following statements are true or false.

Correct the false ones.

1. Fossils are usually found in metamorphic rocks.

2. Plant products include coke and charcoal obtained by heating coal.

3. Petroleum is a mixture of elements such as water and natural gas.

4. The most important gaseous fuels are those derived from natural gas, methane
or petroleum.

5. According to the text there are two groups of solid fuels: natural and
manufactured.

6. Crude oil is the basis of all industrial fuels.

Exercise 4. Skim the text and find the adjectives to characterise coal uses
according to the following definitions:

1. Paragraph 1:

» most important;

» gradually become bad or weak or be destroyed, often because of natural causes

like bacteria or age.

2. Paragraph 2:

» existing in large quantities.

3. Paragraph 3:

» working well and not wasting time or energy;

» easy to use or suiting your plans well.

4. Paragraph 4:

» likely to be very good or successful in the future.

(abridged from: https://dictionary.cambridge.org/ru/)

Grammar

Cunraercs, 4TO UCIIOIB30BaHKE MAacCUBHOrO 3ajora ¢ miaroinoM GET — aTo npu-
MeTa pa3roBopHOH peun. OgHAaKO B HAYYHOW pedn cTpykTypa ¢ miaroiom GET
SBJISIETCSl IOCTATOYHO PACIPOCTPAHEHHOW. B HEKOTOPBIX Cilydasx HCIOJIb30Ba-
HUE AaHHOW CTPYKTYPBI IO3BOJHT BBIPA3UTh OOJIee TOUHOE 3HAYCHUE OBICTPOrO
JeHCTBUSL.
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GET + Past Participle (-ed or -en)

I'maron GET BbeIpaskaeT neiiCTBHE U MOXET OBITh MCIIOIB30BaH C JIPYTUMHU Ta-
rojiaMu, 0003Ha4aloUMMU (PU3NYECKOE MM MEHTAIbHOE JCHCTBHE, U HUKOIZA
HE yIoTpeOisieTcs ¢ IIarojaMu COCTOSIHUS. HMckiouenuem SBISIETCS IV1aroil un-
derstand: She’ll get understood.

3HaueHHS UCTIONB30BAHUS CTPYKTYPHI:

» MpUBJIEKaTh BHUMaHUE K CTICHUPUUIECKON HHPOPMAIIMU O YellOBEeKEe MJIH JeH-

CTBUH,

» TOBOPUTH O HCOXHUJIAHHBIX, HCTATHBHBIX, HCKCJIATCIIBbHBIX 00CTOSATEIbCTBAX

WK ITOCIICACTBUAX.

Part 1. Revision. Passive voice with GET
Exercise 5. Study the following examples and translate the sentences into
Russian.

1.

2.
3.
4.

The dense forest present in the low-lying wetland got buried in the earth
millions of years ago.

Soil kept depositing over them and they got compressed.

As a result, the substances slowly got converted into coal.

They got compressed by the layers of sand and clay.

(abridged from: https://byjus.com/biology/fossil-fuel/)
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Exercise 6. Study and translate into Russian the following sentences. Write
similar sentences about coal and natural gas.

1.

Fossils can be found in sedimentary rocks, although sometimes they may be
found in igneous and metamorphic rocks as well. @occunuu mozym ovime 06-
HAPYHCEHBL 8 OCAOOUHBIX NOPOOAX, XOMS UHO20A UX MAKICE MONCHO HAllmu
8 MACMAMUYECKUX U MEMAMOPPUYECKUX NOPOOAX.

2. They are most abundant in mudstone, shale and limestone, but fossils are also
found in sandstone, dolomite and conglomerate. Onu 6 uzovimke ecmpeua-
I0MCA 6 apeuinume, ClaHye U U38eCmHusIKe, HO (DOCCUTUL MAKIICe GCMPeYaion-
Cs1 8 necuanuke, 00I0MUmMe U KOH2IoMepame.

3. Petroleum is found in porous sedimentary rocks where the geological formation
allowed the oil to collect from a wide area. Heghmov Haxodsm 6 nopucmolx oca-
O00UHbBIX NOPOOAX, 20€ 2e0102UYECKAs hopMAyUsL NO3BOJANLA COOUPAmb ee Ha 00-
WUPHOU MeppUMOpUU.

Vocabulary

Exercise 7. Match to make collocations.

1. Porous and permeable a) remains

2. The floor of b) rock beds

3. High carbon c) energy
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4. Made up mostly d) oil consumption
5. Petroleum-based e) of hydrocarbons
6. Buried f) the sea

7. Reducing g) cars

8. Clean h) content

9. Propel i) product

Try to match the pictures to some of the vocabulary above

Petroleum products made from

porous materials

Exercise 8. Complete the sentences using the word given.

1. Fossil fuels are the fuels ____natural processes such as decomposition of
dead and buried organisms.

FORM

2. Fossil fuels are buried flammable  deposits of organic substances.

GEOLOGY

3. These deposits  with the passage of timeand got ~ natural gas, coal,

and petroleum due to the extreme heat and pressure inside the earth’s crust.
DECAY
CONVERT
4. They are __ everywhere, from the air we breathe to the water in the seas.
FIND
5. Most of the energy used by us is obtained by the  of fossil fuels.
BURN
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6. With the increased demand for the of various energies, fossil fuel
energy is declining. It is difficult to them.

PRODUCE

PLACE

Exercise 9. Complete the sentences with the preposition: at / with / to / under/
from /into / between

1. The phytoplankton and zooplankton sink the bottom of the ocean and
mix organic materials to form an organic-rich mud.

2. The mud buried more sediments and lithifies to form an organic shale.

3. This is done to protect the organic materials being decomposed by bacteria.

4. The increasing pressure and temperature transform the shale a waxy
material known as the kerogen.

5. At temperatures 90—-60 °C kerogen is transformed natural gas.

6. The sea animals and plants died and their bodies settled the bottom of
the sea.

7. The petroleum is separated the crude oil by a series of processes in
a refinery.

(abridged from: https://byjus.com/biology/fossil-fuel/)

Exercises 10. Fill the chart with the following chunks:

/ a clear, oily liquid, usually green or black / “Black Gold” / a clean and non-
toxic / a high concentration of oxygen and hydrogen / a moderate form of coal /
anthracite, bituminous and lignite / as a starting material in chemicals and fertilizers
/ as compressed natural gas (CNG) / as fuels in automobiles / at homes for cooking /
carbon concentration / carbon, hydrogen, nitrogen, oxygen, and sulphur / coke, coal
tar, and coal gas / colourless and odourless / for generating power / in roofing, road
pavements, and as a water repellent / less polluting and less expensive / manufacturing
detergents, plastics, fibers / produce steam in the railway engines / strange smell /
through pipelines / to cook food / to generate electricity in thermal plants / to power
internal combustion engines in the form of petrol / a mixture of petroleum gas, diesel,
paraffin wax, petrol, lubricating oil / in industries as fuel / hard and black colored
substance / the hardest type of coal

Fossil Colour Texture Composition Derivatives Uses

Coal

Natural gas

Petroleum

(abridged from: https://byjus.com/biology/fossil-fuel/)
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Speaking

Before you speak

Exercise 11. Study and translate the following patterns:
Coal is used to generate electricity in thermal plants.
Coal is used in industries as fuel.

Petrol is used as fuels in automobiles.

Natural gas can be used at homes for cooking.

These fossil fuels are used up at a faster rate.

NARE ol e

Exercise 12. In groups, describe properties of fossil fuels using the following
constructions. Choose one type of fossils per each group.

» Itis

» It has smell / colour / concentration
» It termed as

» It is stored as /1in

» It can be transferred through
» It is made up of
» It can be used in
» It can be used to
» It can be used as

» The major types of are

» The major derivatives of are

» is processed industrially to obtain
> moderate form of

Grammar

Part 2. Zero and First Conditionals (yc/10BHbIE NpeAsIoKeHUs] HYJI€BOI0 U IIep-
BOI'0 THIIOB)

[IpensioxeHus B yCII0BHOM HAaKIIOHEHUH 0003HAYAIOT, YTO ACHCTBHUE MIIU COCTOS-
HUe, 0003HayaeMble IJIarojoM, IpeACTaBICHbI He Kak (DaKT, a Kak BOoOpakaeMoe
WJIH JKETaeMoe.

YenoBHoe mpemsiokenue HyneBoro tuna (Zero Conational) ucnons3yercsi Torna,
KOTJIa MBI TOBOPHM O BelIaX, CIPaBe/IMBBIX Beeraa (0 HayYHBIX (DaKTax U OYeBUI-
HBIX sIBIIEHMSAX ). O0€ 9acTy yCIOBHOTO MPEIOKEHUS CTaBATCA B HACTOSIIIEE BPEMSL.

IF [Present], [Present]
Yenoshoe npepioxkenne niepsoro tuna (First Conditional) ucronbssyercs, Korna

MBI TOBOPHUM O PEATBHBIX COOBITHAX OymyIero BpeMeH!. To eCcTh €CIM BBITOJ-
HUTCS YCJIOBHE, TO IEHCTBHUE MTPOU30IIET B OyIyIIeM.
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IF [Present], [*Future]

H See Appendix A: Grammar (Zero and First Conditionals), mabna. 3.1, 3.2.

Study the following examples:

1.
2.
3.

4.

If you burn coal, it emits carbon dioxide.

If you inhale silica, you might get cancer.

If you don’t wear protective coveralls, your skin is exposed to dangerous
chemicals.

If operators on the rig don’t manage it properly, it will explode.

Exercise 13. Open the brackets using correct forms of conditional 1 and 2.

1.
2.

0.
10.

If you (see) smoke, fossil fuel (burn) to release the energy stored in them.
If factories (continue) to burn fossils, we (end up) with fossil fuel pollution and
more adverse effects for humans and the earth as a whole.

. If there (be) enough coal and natural gas within the earth to keep using for

many years, accessing those natural stores (only become) more difficult and
expensive.

If burning coal (release) toxic particles like dioxide and heavy metals into
the atmosphere, these compound (cause) acid rain and respiratory damage in
humans.

. If a person (inhale) fossil particles, it (can) cause such diseases like cancer and

asthma.

If you (use) hydrofracking, it (leave) dangerous pollutants in the earth, which
can enter our water supply.

If a power plant operators (manage) fossil fuels improperly, it (might) lead to
an explosion, death and largest oil spills.

If society (continue) to move towards renewable energy sources, solar energy
(continue) to grow.

If we (use) solar energy, it (help) to avoid the electricity costs.

If oil (give off) vapour, it (ignite or catch fire) very easily.

(abridged from: https://news.energysage.com/disadvantages-fossil-fuels/)

Exercise 14. Match to make sentences.
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VYcoBHBIE TPEUIOKEHHS MIEPBOTO TUIA TAK)Ke aKTHBHO HCIIONB3YIOTCS, YTOOBI
otnaBath KomMaHabl, NpuKa3bl ¥ HHCTPYKIUU. BTOpas 4acTh yCI0BHOTO Ipeuio-
JKEHUS — B IaHHOM CIIydae BCIIOMOTaTeNbHBIHN [1aron Oyaymiero Bpemenu (will) —
3aMEHSEeTCs Ha MIepBYI0 (opMy IIarosa.

IF [Present], [IMPERATIVE]
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Study the following examples:

1. If you see a miner without face protection, ask a person in charge!

2. Ifyour

3. If there is a problem with loading, give the emergency stop signal.

glasses are dirty, clean it.

Exercise 15. Math 1-7 to a—g to make conditional sentences

NN AE LD =

If dirt is being moved,
If you don’t know how to lift heavy items,

If you work underground in a mining shaft,
If you are trapped in the mine,
If your harnesses and railings are worn,
If you are a novice in the mine,
If you don’t know proper lifting techniques,

a) take a plan for fall prevention.

b) ask for

support and assistance.

¢) heavy equipment needs to be relocated.
d) study safety labels and signs.
e) throw them away.

f) turn on
g) ask for

emergency response system.
help.

(abridged from: https://www.equipmentandcontracting.com/11-safety-tips-for-mining/)

Speaking

Advantages and disadvantages of using fossil fuels
Before you speak

Advantages

Disadvantages

An advantage

A good point

A benefit

A positive effect

A disadvantage
A downside

A drawback

A negative effect

of + Ving is / are + it is + Adjective
of +Ving is / are + that + S + V

An advantage of using fossil fuels is it is cost effective.
A drawback of using fossil fuels is that it makes the environment more acidic.

(abridged from: https://youtu.be/IwlL4YnMStEo)

Exercise 16. Classify the following phrases into advantages and disadvantages
/ can be found very easily / causes fatal diseases among the people / contribute
to global warming / cost effective / drillers are constantly exposed to chemicals and
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silica / emit carbon dioxide when burnt / generate a large amount of electricity at a
single location / have become safer over time / It is available in plenty / makes the
environment more acidic / suffer from Black Lung Disease / they cannot be replaced.

Advantages Disadvantages

(abridged from: https.//byjus.com/biology/fossil-fuel/)

Exercise 17. In pairs, give a talk on the advantages and disadvantages of using
fossil fuels. Use conditionals 1 and 2 and some of the ideas above.

Follow the example:

In my opinion, a downside of suing fossil fuels is it’s their toxicity. If drillers are
constantly exposed to chemicals, they might suffer suffer from Black Lung Disease.

Listening

Part 2

Exercise 18. Listen to the recording about 300 Years of fossil fuels and fill the
gaps.

1. People in Britain ran out of fire wood and started burning

2. Miners used the coal on the ground, they dug deep coal mines ﬁlled with

3. Samuel Newcomen invented to pump out water so
miners can keep digging.

4. Now we have ingredients for the industrial revolution: , ,

5. Edwin Drake the first rock oil in Pennsylvania.

6. The Right Brothers start first _ — aviation.

7. Karl Busch made from fossil fuels.

8. World one is the first - conflict.

9. In-between there was first depression cause by
10. Oil companies are drilling miles of

(abridged from: https.//youtu.be/cJ-J91SwP8w)

Scientific Corner Archives

Exercise 19. Put the words in the correct order to make sentences and do the test
on fossil fuels.

1. Is/ fuel / which / a fossil / of the following?

a) Natural gas.

b) Nuclear.

¢) Hydrogen.

2. formed / a coal / was / what / from?

a) Marine animals.

98



UNIT 3B. COAL AND ITS CLASSIFICATION e

b) Plants.
c) Water.
3. Oil/ from / what / was / formed?
a) Marine animals.
b) Sedimentary rock.
¢) Petrol.
4. fuel / of the following / a / which / is / renewable?
a) Natural gas.
b) Oil.
¢) Wood.
5. dead / is / made / crude / organisms / how / oil / from?
a) Buried — compressed — heated.
b) Heated and stirred.
c) Eaten by larger organisms.
6. the crust/ extracted / crude / is / how / from?
a) By drilling.
b) By mining.
¢) By fracking.
7. from the atmosphere / absorbs / which of / carbon dioxide / these processes?
a) Respiration.
b) Combustion of fossil fuels.
c) Photosynthesis.
8. into the air / which of / carbon dioxide / these processes / releases?
a) Dissolving in sea water.
b) Combustion of fossil fuels.
c¢) Plants being eaten by animals.
9. afuel/is/be obtained / which of / that / crude / can be / these / 0il?
a) Diesel.
b) Hydrogen.
¢) Wood.
(abridged from: https://www.bbc.co.uk/bitesize/guides/z2 7thyc/test)

UNIT 3B. COAL AND ITS CLASSIFICATION

Learning objectives

In this part you will:

» read on to learn some interesting facts about US coal;

» learn how to describe types of coal and their properties;
» learn to express your opinion on the topic;
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» listen about US coal mine;

» review Second and Third Conditionals;

» use conditionals to talk about accident connected to coal mining;
» learn how write a short summary of the text.

Reading

Before you read

Exercise 1. Before reading the text about Coal and its Classification
train the pronunciation of the following words:

Carbon ['kérbon] Yriepon; yroiabpHBIN 37I€KTPOLT
Hydrogen ['hidrajon] Bonopon

Sulphur ["salfor] Cepa

Nitrogen ['nitrajon] Asor

Oxygen ['dksajon] Kucnopon

Rank [reenk] Pazpsn; panr

Heterogeneous [ hetora'jenéos] I'eTeporeHHbIN; HEOTHOPOTHBII
Carbonization ['ka:banar'zerf(o)n] OO0yrepokuBanue; KapOOHU3AIHS
Peat ['pi:t] Topd

Bituminous [br'tju:mmas] ButymuHO3HSBII; XKUPHEIH (TOpd)
Fuel [“fjual] Tormmso

heat value ['hi:t'veelju:] TeruoBoit SKBUBAJICHT

Exercise 2. Give each text appropriate heading
Read the texts:

1.

SRR ol e
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Coal production include the direct employment of nearly 116,000 people and
the creation of 289,000 indirect coal mining jobs.

Today's new coal-fueled power plants have reduced emissions by 90 %.

24 % of the world's coal reserves are held by the US.

The average computer contains 66 different minerals.

3 million acres of mined land have been restored by U.S. mining companies.
Every American uses an average of 40,000 pounds of newly mined materials
every year, including two tons of coal.

About two-thirds of today's coal production results from surface, rather than
underground, mining.

. Coal is America’s most abundant energy resource — making up 87 % of U.S.

fossil energy reserves on a Btu basis.
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Headings:

a) Coal Demand

b) Coal Production

¢) and the Environment

d) Coal Mining Employment

Exercise 3. Find the words in the texts according to the following definitions:

SARNAEF S e

The remains or impression of a prehistoric plant or animal (NOUN).
Have or hold (VERB).

Piece of land (NOUN).

Existing or available in large quantities; plentiful (ADJECTIVE).
Only just; recently (ADVERB).

Make smaller or less in amount, degree, or size (VERB).

Exercise 4. Read the texts again and tick what you think are positive aspects of
coal industry. Discuss in pairs and give one argument per each aspect.

Follow the example:

I could be wrong, but I believe that the emissions from coal power plants are
defiantly negative aspects of coal industry. Lots of people might choke on. Moreover; it
contributes to the greenhouse effect.

As far as I know, ... Hacxkombko s 3Ha10

I could be wrong, but ... S mory ommbaThces, HO
I'd guess/imagine that ... S1 OBbI IPEITOTOXKHIIT, YTO
I'd say that ... 51 ObI ckazail, uTo

I'm absolutely certain that ... 51 abcomoTHO yBEpeH, 4TO

(abridged from: http.//www.rmcmi.org/education/coal facts#.YJZupLUzbIW)

Exercise 5. Match the words and their definitions.

1.
2.

7.

Material such as coal, gas, or oil that is burned to produce heat or power.
Firm and stable in shape; not liquid or fluid; strongly built or made of strong
materials.

. Continuous physical force exerted on or against an object by something in

contact with it.
The reason for which something is done or created or for which something exists.

. The ratio of the useful work performed by a machine or in a process to the total

energy expended or heat taken in.

. Alteration of the composition or structure of a rock by heat, pressure, or other

natural agency.
Shiny and smooth; high-quality smooth shiny paper.

(abridged from: https://www.lexico.com/en/definition/)
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a) Solid fuel

b) Glossy

c¢) Fuel

d) Residential purposes
e) Pressure

f) Efficiency

g) Metamorphism

NB!:

due to natural processes — BciencTue (10 MpUYMHE) TPUPOIHBIX MPOIIECCOB
these trees got buried — 311 iepeBbs OKa3aIUCh MOIPEOCHBI

water-saturated environment — BoJOHAaCHIIIIEHHAS cpeaa

steam-electric power generation — (mapo)reriosHepreTuKa

Exercise 6. Match 1-4 to a—j. More than one variant is possible.
1. Anthracite

2. Bituminous

3. Subbituminous

4. Lignite

a) can be used in the iron and steel industry

b) deposits tend to be relatively young

c¢) deposits were not subjected to extreme heat or pressure

d) has a lower heating value than bituminous coal

e) has high moisture content

f) has the highest heating value of all ranks of coal

g) is an important fuel and raw material for making coking coal
h) is the most abundant rank of coal

1) is used to generate electricity

j) mainly used by the metals industry

(abridged from: https.//www.eia.gov/energyexplained/coal/)

Exercise 7. Read the sentences about the properties of coal types and math the
names of coal types with the pictures.

Anthracite. The highest rank of coal. It is a hard, brittle, and black lustrous coal,
often referred to as hard coal.

Bituminous. Bituminous coal is a middle rank coal between subbituminous and
anthracite.

Subbituminous. Subbituminous coal is black in color and is mainly dull (not
shiny).
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Lignite. Lignite coal, aka brown coal, is the lowest grade coal with the least
concentration of carbon.

(abridged from:  https://www.usgs.gov/fags/what-are-types-coal? qt-news_science
products=0#qt-news_science_products)

Listening
Exercise 8. Listen to the recording about the World's biggest mine: US coal and
answer the following questions.

1.

bl

Where is the mine?

What are the two current problems connected coal mining?

What is a carbon budget?

What is negative impact for locals who live near shafts?

What is the company’s strategy towards the local lands for coal mining?

Exercise 9. Listen again and fill the gaps.

1.

bl

o0

10.

1.

Out of the North Antelope Rochelle Mine comes about of America’s
coal.

Out of the entire Powder River Basin of coal comes out of here.

Write now coal has two big problems: and a carbon constraint world.

Does a company have a position on climate change? What’s
Just one ton of this coal produces of carbon dioxide emissions, and
there are billions of tons here in the powder river basin.

We have what’s called “carbon budget” which is of carbon that can be
used.
Coal is in the biggest access because coal is geologically

. Local people have about its effects on water and air pollution.

. Peabody told us off camera that they are making preparations to
That’s all public land.
We need a deep philosophy to carry us forward.

Exercise 10. Match 1-8 to a—h to make collocations.

Produce a) carbon
Greenhouse b) combustion

2.
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3. Effects on c) emissions

4. Carbon dioxide d) the warming

5. Coal and gas e) land

6. Climate f) air and water quality
7. Public g) change

8. Drive h) effect

Exercise 11. Explain in your own words the meaning of this collocations:
Coal country

Carbon budget

Powder river basin

Carbon constraint world

Fight climate change

Have a position on climate change

Black mark against coal

Climate change is already through the door

Carry us forward

(abridged from: https://youtu.be/l1dsxtCmUvrc)

PN R L=

e

Grammar

Part 1

Exercise 12. Complete the sentences using the word given.

1. Subbituminous coal typically contains 35-45 % carbon, and it has a

lower value than bituminous coal.

HEAT

2. About 44 % of total U.S. coal in 2019 was subbituminous and about 88
% was in Wyoming and 9 % in Montana.

PRODUCE

3. Bituminous coal is the most abundant rank of coal in the United States,
and it for about 48 % of total U.S. coal production in 2019.

FIND

ACCOUNT

4. Lignite coal deposits tend to be relatively young and were not extreme
heat or pressure.

SUBJECT

5. A facility in North Dakota also converts lignite to synthetic natural gas that is
sent in natural gas pipelines to in the eastern United States.

CONSUME

(abridged from: https://www.eia.gov/energyexplained/coal/#:~:text=Coal%20is%20
classified%20into%20four,energy%20the%20coal%20can%20produce)
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Grammar

Part 2

Second and Third Conditionals

(YcsioBHBIE NPeJIOKeHHs BTOPOT0 M TPeThero THIIOB)

[peaioxkeHus: B yCIIOBHOM HAaKJIOHEHUH 0003HAYAIOT, UTO JICHCTBUE WK COCTOS-
HHe, 0003HaYaeMble TIIAr0JIOM, TPEICTABICHBI HE Kak (akT, a Kak BOOOpakaeMoe
WIIK JKeJlaeMoe.
YcnorHoe npeyioxkeHue Broporo tuna (Second Conational) ucromnb3yercs Tora, Kor-
Jia Mbl TOBOPUM O BOOOPA)KaeMbIX COOBITHSIX HACTOSIIIETO HJIH OY/IYIIIEro BPEMEHH:
IF [Past], [would +V1]

Yenosusie npeoxenus Tperbero tuna (Third Conditional) ncnone3yrores, koraa
MBI TOBOPUM O TIPOIIEANINX COOBITHAX C IENbIO:
» COXKAJeTh O CBEPIINBIIEMCS;
» KPUTHUKOBATh KaKUE-THOO JTCHCTBHUS;
» MOJIOKUTEIBHO OICHUTH MPOU3OIIE/IIICE:

IF [Past Perfect]|, [would have + Ved/3f]

See Appendix A: Grammar (Second and Third Conditionals), maén. 3.3, 3.4.

Study the following examples:

1. If we hadn’t left the electrical equipment tuned on, we wouldn’t have
triggered methane and ignited coal dust explosions. Eciiu 6b1 mvl e ocmasuiu
BKIIOYEHHBIM ITIeKMPO0OOPYO08arue, mo He RPOU3OULIO Bbl 8bIOPOCA MemaHa
U 63PbIBOG Y2ONbHOU NBLIU.

2. If I were you, I would clear the land of trees and vegetation before drilling the
strata. Ha eawiem mecme s 06l O4UCMUI 3eMTI0 OM 0€Pesbes U PACTUMENb-
HOCmU nepeo OypeHuem niacmos.

3. If you had followed safety precautions, you wouldn’t have been injured.
Ecnu ob1 661 coonrooanu mepvl npedocmopoACHOCMU, 8bl Dbl He NOCMPAdanu.

4. If we had more investment, we would realize it in local industry development and
environmental projects. Ecau 6bt y nac 6b110 donvuie unsecmuyuil, Mol Ol peani-
306auU UX 8 PA3EBUMUL MECMHOU NPOMBIUIEHHOCIU U IKOTOSUYECKUX NPOEKIMAX.

5. If I hadn’t applied for mining engineer position, | wouldn’t have become
a site supervisor. Eciiu 6v1 51 He n00asan 3aa6Ky Ha OONANCHOCIb 20PHO2O0 UHICE-
Hepa, A Obl He CMA PyKogooumenem niou{aoKu.

Exercise 13. Transform the following sentences about accidents connected to the
mining activities using 3 Conditional.

Before you start

Dust — yronpHas mbuib
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Fatalities — >xepTBBI
Explosive fumes — B3pbIBUaThIC MaphI AbIMA
Blast — B3psIB

L.

“The tragic Courriéres accident, the worst ever mine disaster in Europe, was
directly caused by methane and dust. It caused the death of 1,099 miners in
Northern France on March 10, 1906”.

“In underground mines, most explosive-related fatalities were caused by miners
being too close to the blast, followed by explosive fumes poisoning, misfires,
and premature blasts”.

. “The use of explosives might cause earthquake-like events that collapse mine

workings, and traps miners in, as happened to the 33 miners stuck underground
from August to October 2010 in a Chilean mine near the city of Copiapo, or kill
them, flood the mine and damage structures on the surface”.

(abridged from: https://www.thebalancesmb.com/most-common-accidents-occurring-
in-the-mining-industry-2367335)

Exercise 14. Now, make the sentences using 2 conditionals to explain what
would happen if we didn’t’ have mining accidents.
Follow the example:

M

6.

If , we would not have leaks of poisonous gases.

If , dust explosions would not happen too often.

If , there would not be collapsing of mine stopes.

If , floods would not case offsite / onsite damage.

If , the mining equipment would be used properly.

If , dangerous explosives would be used underground properly.

(abridged from: https://en.wikipedia.org/wiki/Mining accident#:~:text=Mining%20
accidents%20can%200ccur%20from,errors%20from%20improperly%20used%2 0or)

Speaking
Exercise 15. Write Third conditional sentences about the following situations.
Then, discuss with a groupmate.

L.

2.
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Follow the example: If [ hadn’t applied for the job, I wouldn’t have become a
mining engineer.

“Benxihu Colliery disaster”: Gas and coal dust exploded. It resulted in the death
of 1,540 miners. It was caused by carbon monoxide poisoning. The reason was
the closure of the ventilation system.

. “Courrieers coal mine disaster”: Massive explosion was caused by an

underground fire in pits. It led to death of 1,099 people. The reason was ignition
of methane by the flame from a miner’s lamp.

. “Mitsubishi Hojyo coal mine disaster”: Accident was caused by a gas

explosion at the underground coal mine. It led to death of 687 people.
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It resulted in the release of thick black smoke through the air vents, affecting
people.

5. “Mitsui Miike coal mine disaster”: A disaster killed 458 miners and left 833
injured. A massive blast, which was caused by a coal dust explosion. It led to
collapse of the tunnel roof at various locations in the mine.

6. “Dhanbad coal mine disaster: A disaster killed 372 people. In the deep mine,
a coal dust explosion resulted in a blast that destroyed the roof barrier with a
water tank above it. Flooding of water into the mine was the cause for most of
the deaths in the accident.

(abridged  from:  https://www.nsenergybusiness.com/features/worst-coal-mining-
disasters/)

Writing
Summarising the text
Exercise 16. Classify the constructions for making a summary into 4 columns.

General idea of the text The beginning The man body Conclusion

a) After discussing ... the author turns to ...

b) Finally, the author admits that...

c) First / at the beginning the author points out that/notes that/describes... The
main content of the text...

d) In the end the author emphasizes that ...

e) It must be emphasized that / should be noted that / is evident that / is clear that
/ is interesting to note that...

f) Next/ further / then the author tries to / indicates that / explains that...

g) The author concludes that / summarizes the...

h) the author emphasizes / points out / admits that ...

1) The beginning of the text...

j) The conclusion is that the problem is ...

k) The end of the text...

1) The first paragraph deals with ...

m) The next (following) part deals with / presents / discusses / describes. ..

n) The objective / purpose of this text is to present / to discuss / to describe / to
show / to develop / to give...

0) The paper / text / article begins with a short discussion on / deals firstly with
the problem of ...

p) The paper / text / article discusses some problems relating to / deals with some
aspects of / considers the problem of / presents the basic theory / provides information
on / reviews the basic principles of...
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q) The paper / text / article is concerned with / is devoted to...

r) The paper / text / article puts forward the idea / attempts to determine...
s) The text / article / paper states / describes / ends with...

t) Then follows a discussion on ...

u) Then the author goes on to the problem of ...

v) To sum up / to summarize / to conclude...

(abridged  from:  https://infourok.ru/metodicheskaya-razrabotka-learn-to-make-a-
summary-1036051.html)

108

Exercise 17. Match 1-8 to a—h to make phrases for summarising the text.

1. Begin a) the idea of

2. Tumn b) with

3. Concern c) out

4. Goon d) with

5. Be devoted e) to

6. Sum ) to the problem of
7. Put forward g) up

8. Point h) to

9. Deal 1) with

Exercise 18. Choose the write variant according to the definitions.

1. Talk or write about (a topic) in detail, taking into account different issues or
ideas.

a) indicate

b) discuss

¢) admit

2. Cause (something) to occur in a particular way or to have a particular nature.

a) conclude

b) determine

c) point out

3. Give information of...

a) develop

b) present

C) summarise

4. Make (an idea or situation) clear to someone by describing it in more detail or
revealing relevant facts.

a) explain

b) point out

¢) determine

5. Notice or pay particular attention to (something).

a) explain
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b) admit
¢) note

Exercise 19. Read the texts taken from an online journal “The conversation”
paying attention to the word in bold and make a summary using the constructions
form exercise 16.

Student A.

“Coal mines can be closed without destroying livelihoods — here’s how”

“Countries across the globe are trying to wind down coal production. While this
will help in the battle against climate change, those communities that have specialised
in coal mining may see their local job market decline. Most of these places have mined
coal for many generations.

Workers in extractive industries like mining or oil are often presented as the public
face of opposition to environmental protection. However, research has shown that
workers in “dirty” industries do tend to support environmentally friendly policies once
their immediate interests are not negatively affected.

Furthermore, there is clear evidence that environmental protection and
transitioning to the low-carbon economy has the potential to create employment just as
much as it can cause unemployment.

We found that active dialogue with communities is key. In North Rhine-
Westphalia, Germany, policy is jointly formulated by employees and employers,
giving workers a voice which is largely equal to that of industrialists. In contrast,
Hazelwood coal power station and adjoining mine in Victoria, Australia were closed
with minimal consultation with unions or government, and after just five months notice.
In coal villages in Alberta, Canada, such as Forestburg or Wabamun, the industry did
attempt to talk to workers and local officials but the structure of the talks was poorly
defined, resulting in workers not trusting the decarbonisation processes. In Victoria,
the dominance of the coal industry has hindered the transition towards a lower-carbon
economy. In Alberta, a number of production facilities are simply shifting from coal
to gas. While this shift creates jobs outside the coal sector, it does little to secure
employment overall, since natural gas extraction and production requires fewer workers
than coal. For example, energy company TransAlta is converting its coal-fired Sundance
power plant in Wabamun to natural gas, which means the overall workforce will be
cut in half when the layoffs are complete. In North Rhine-Westphalia and Victoria,
government funding has primarily focused on roads and rail alongside investment in
community infrastructure such as sports and recreational facilities. This ensures that
former mining areas do not remain synonymous with coal production, pollution and
socio-economic problems, and makes them a more attractive place for other industries
to invest.

Moving away from fossil fuels such as coal is central to achieving emissions targets.
This doesn’t have to create huge social unrest. With the goodwill of policymakers
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and through measures such as those we have identified, decarbonisation strategies
can be developed and implemented while maintaining livelihoods for those directly
affected”.

Owen Douglas (Post-Doctoral Researcher, Environmental Policy, University
College Dublin)

Kieran Harrahill (PhD Researcher on the Bioeconomy and Society, University
College Dublin)

(abridged  from:  https://theconversation.com/coal-mines-can-be-closed-without-
destroying-livelihoods-heres-how-124336)

Student B “A major coal mine expansion was knocked back today, but where’s
the line in the sand?”

The mine’s proponents had been seeking to extract 78 million additional tonnes
of coal out to 2048. The New South Wales Department of Planning, Industry and
Environment (DPIE) had recommended the mine be approved. The backing came
despite grave concerns over the mine’s impact on drinking water supplies.

The problem is rife in both state and federal laws, and must urgently be addressed.
In its verdict released on Friday, the IPC said the project would cause “unacceptable”
damage and should be refused. Among the reasons for the decision were: the risk of
significant “subsidence” or sinking of the ground’s surface resulting from the longwall
mine design; potentially significant surface water losses into the groundwater system,
damaging ecological processes; the impact of past and existing longwall mining in the
catchment, including the loss of surface water flows from some sections of rivers and
streams; uncertainty around managing mine water inflow (surface waters permanently
diverted underground) after mine closure.

Climate change and drought have crippled urban water supplies in recent years. Yet
underground coal mines have been allowed to eat away at Sydney’s water catchments,
Pac-Man like, for decades.

Our research shows existing coal mines in the catchments of Sydney’s
“Metropolitan Special Area” have, or will, divert 450 billion litres of drinking water
into underground fractures. That’s almost as much water as is contained in Sydney
Harbour.

Few environmental problems are more pressing than permanent impacts on a major
city’s water supply. But protecting water resources from cumulative harm requires the
following:

» well-defined thresholds, set with rational justification and able to be changed as

new information arises;

» robust measurements to assess if thresholds are being approached or exceeded;

» clear conditions for developers that require concrete actions if thresholds are

crossed;

» transparency and trust in how the decisions are being made.
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Clearly, the law and associated planning processes must consider the accumulating
damage stressing the natural world. Otherwise, we may reach irreversible tipping

points without even realising it.

Pete Dupen (PhD Student, University of Technology Sydney)

Rebecca Louise Nelson (Associate Professor in Law, The University of

Melbourne)
(abridged  from:

https://theconversation.com/a-major-coal-mine-expansion-was-

knocked-back-today-but-wheres-the-line-in-the-sand-154173)

Exercise 20. Explain in your own words.

For Student A

For Student B

1) to wind down coal production

2) the battle against climate change

3) workers in “dirty” industries

4) support environmentally friendly policies
5) shift from coal to gas

6) a lower-carbon economy

1) grave concerns over the mine’s impact

2) to eat away at Sydney’s water catchments
3) cumulative harm

4) transparency and trust

5) stress the natural world

6) irreversible tipping points

Scientific Corner Archives

Exercise 21. Put the words in the correct order to make sentences and do the test

on fossil fuels.

1. LPG /to help /its leakage / is: / the chemical / detect / added

a) Ethyl nitrate.

b) Butane.

¢) Methyl amine.
d) Ethyl mercaptan.

2. Is not / which / a constituent / of the following / of petroleum?

a) Coke.

b) Lubricating oil.
c) Petrol.

d) Paraffin wax.

3. of coal / as / coal is / the variety / household / use:

a) Lignite.

b) Bituminous.
c) Anthracite.
d) Peat.

4. Be/ from /vaseline / can / made

a) Bitumen.

b) Paraffin Wax.
¢) Napthalene.
d) Kesosone.
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5. Is/the slow / of conversation / called / of dead / into a coal / the vegetation
a) None of these.

b) Refining.

c¢) Carbonization.

d) Decantation.

6. was /in Indiana / the first / drilled / oil well / in the state of:
a) Assam.

b) Tripura.

¢) Maharashtra.

d) Gujarat.

7. Was / from / petroleum / formed / organisms:

a) Living on the land.

b) Living in the sea.

c) Living on the rocks.

d) Living on the plants.

(abridged from: https://physicscatalyst.com/testprep/online-test-for-class-8-science/)

UNIT 3C. ALTERNATIVE SOURCES OF ENERGY

Learning objectives

In this part you will:

» acquire the vocabulary to describe alternative sources of energy;

» read about renewable and non-renewable energy;

» listen about the most promising energy sources;

» review grammar on Participle 1;

» learn to moderate, listen and express your opinion in a discussion;

» discuss advantages and disadvantages of alternative sources of energy.

Reading
Before you read
Exercise 1. Before reading the text about Alternative Forms of Energy train the

pronunciation of the following words and word combinations:

. Konunuectso, Bennunna, 00beM, pa3mep;
9 bl 9 9
Amount [o'maont]
PaBHSITHCSI, COCTABHTh, COCTABIISITH
Depend on [dr'pend] 3aBuCeTH OT
Consumption [kon'samp/n] ITorpebnenue, pacxos, 3arpara
Delay [dr'ler] 3azepxka, OTCPOIKa, IPOMEITICHHE
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Be broken down ['brovken davn] 30ech OBITH pa3aeICHHBIM Ha
. . 0XOJ1, BBIPYUKa, TIOCTYIUICHUE, TIPH-
Revenue ['revinju:] Hoxon, Beipyika, M - 1P
ObUIb
. . TpeboBatb, Hy)KIaThCA, TOTPEOOBATHCS
Require [r1'kwaro] p » HYHA - 11OTP ’
norpebdoBaTh
. Bo3o0HOBIIsSIEMBIii, BOCCTaHABINBACMBIi
Renewable [r1'nju:abl] > ’
BOCITPOU3BOANMBIi
Heavily ["hevilr] TspKeno, HHTEHCUBHO, YCUJIEHHO
e . O6opynoBaHue, TPHCIOCOOIECHHS;
Facilities [fo'silitiz]
cpencrsa
Supply [sa'plar]] INocraBka, noya4a, MoaBOx
Substation ['sabsterfn] Tloacranius, TAroBas MOACTAHIIHS
. . YcToW4MBEIiA, CTaOUIBHBIN, TOMTOBpPE-
Sustainable [so'stemabl] . ’ e P
MCHHBIN
Tremendous [tr1'mendos] OTrpOMHBIN, TPOMAIHBIN, KOJIOCCATBHBII
Wavelength ['wervlen0] JlnrHa BOJTHBI
Wind up [wind ap] 3aBOIUTH, 3aBECTH

Exercise 2. Read the text and answer the following questions about alternative
forms of energy:
1. What are 5 types of alternative energy sources?
Why do we use alternative sources of energy?
What is the best alternative energy source?
What are the disadvantages of geothermal energy?
What are the pros and cons of Hydroelectric Energy?

e wD

ALTERNATIVE ENERGY SOURCES OF ENERGY

There are different alternative sources of energy that are used in the world to
generate power. These can be broken down into renewable and non-renewable energy
sources. A renewable energy source is any natural resource that can replace it quickly
and dependably. These energy sources are plentiful, sustainable, naturally replenished
and good to the environment. A non-renewable energy source is a source with a limited
supply that we can mine or extract from the earth, and it’ll eventually run out. These
are formed over thousands of years from the buried remains of ancient sea plants and
animals that lived millions of years ago. Most of these energy sources are “dirty” fossil
fuels, which are generally bad for the environment.

Solar Energy. The primary source of energy is the sun. Solar power harvests the
energy of the sun by using collector panels to create conditions that can then be turned
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into a kind of power. Large solar panel fields are often used in the desert to gather enough
power to charge small substations, and many homes use solar systems to provide for
hot water, cooling and supplement their electricity. The issue with solar is that while
there is plentiful amounts of sunlight available, only certain geographical ranges of
the world get enough of the direct power of the sun for long enough to generate usable
power from this source.

Wind Energy. Wind power is becoming more and more common. The new
innovations that are allowing wind farms to appear are making them a more common
sight. By using large turbines to take available wind as the power to turn, the turbine
can then turn a generator to produce electricity. But at the same time it requires high
investment, and wind speed is also not uniform every time, which affects the generation
of power.

Geothermal Energy. Geothermal energy is the energy that is produced from beneath
the earth. It is clean, sustainable and environmentally friendly. High temperatures
are produced continuously inside the earth’s crust by the slow delay of radioactive
particles. Hot rocks present below the earth heats up the water that produces steam.
The steam is then captured, which helps to move turbines. The rotating turbines then
power the generators. The biggest disadvantage of geothermal energy is that it can only
be produced at selected sites throughout the world.

Hydrogen Energy. Hydrogen is available with water (H,O) and is the most common
element available on earth. Water contains two-thirds of hydrogen and can be found
in combination with other elements. Once it is separated, it can be used as a fuel for
generating electricity. Hydrogen is a tremendous source of energy and can be used as a
source of fuel to power ships, vehicles, homes, industries and rockets. It is completely
renewable, can be produced on demand and does not leave any toxic emissions in the
atmosphere.

Wave Energy. Wave energy is produced from the waves that are produced in the
oceans. Different techniques for transforming wave energy to electric power have been
studied with dam-like structures or ocean floor-anchored devices on or just below the
water’s surface. Wave energy is renewable, environment friendly and causes no harm
to the atmosphere. It can be harnessed along coastal regions of many countries and can
help a country to reduce its dependence on foreign countries for fuel. Producing wave
energy can damage the marine ecosystem and can also be a source of disturbance to
private and commercial vessels. It is highly dependent on wavelength and can also be
a source of visual and noise pollution.

Hydroelectric Energy. What many people are not aware of is that most of the cities
and towns in the world rely on hydropower, and have for the past century. Every time
you see a major dam, it is providing hydropower to an electrical station somewhere.
The power of the water is used to turn generators to produce the electricity that is then
used. It is non-polluting, entails no waste or produces toxic gases, and environment
friendly. The problems faced with hydropower right now have to do with the aging of
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the dams. Many of them need major restoration work to remain functional and safe, and
that costs enormous sums of money. The drain on the world’s drinkable water supply
is also causing issues as townships may wind up needing to consume the water that
provides them power too.

(abridged from https://www.conserve-energy-future.com/different-energy-sources.php)

Exercise 3. Decide if the following statements are true or false.

1.
2.

~

Correct the false ones:
The sources of energy that are used in the world can be broken down into
renewable sources and fossil fuels.

. A renewable energy source is any natural resource that we can mine or extract

from the earth.

Solar power is the primary source of energy.

Large solar panel fields get enough of the direct power of the sun to generate
usable power.

Wind can then turn a generator to produce electricity.

Geothermal energy can only be produced at selected sites throughout the world.

. Wave energy depends on wavelength and can also damage the marine ecosystem.

Exercise 4. Match the words and their definition.

1.

AN ol

an energy that is sustainable — something that can't run out, or is endless, like
the sun.

a source of energy that will eventually run out.

is created by nuclear fusion that takes place in the sun.

is used to produce electricity using the kinetic energy created by air in motion.
a type of renewable energy taken from the Earth's core.

is unique because it is the most concentrated form of renewable energy on earth,
with power density much higher than that of wind and solar energy.

a form of renewable energy that uses the power of moving water to generate
electricity.

. a fuel cell combines hydrogen and oxygen to produce electricity, heat, and water.

a) Renewable energy source
b) Solar energy

¢) Hydrogen energy

d) Non-renewable energy
e) Hydroelectric energy

f) Hydrogen energy

g) Wind energy

h) Geothermal energy

i) Wave energy
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NB!:

fuel cell — TorUBHBIN IIEMEHT

power density — yzaenbHas MOIIHOCTb, IJIOTHOCTb SHEPrUM, SHEPreTHYecKas
IJIOTHOCTh

kinetic energy — kuHeTH4ecKasi SHEPTHUs

sustainable energy — ycTOH4YMBbIC HCTOUHUKH SHEPTUH; YCTOWUMBAsI YHEPreTUKA

Exercise 5. Match the verbs with the collocates.
Power

Harvest

Gather

Generate

Produce / consume / provide / supply
Capture

Harness

Aol e

a) power

b) the sun’s energy

C) wave energy

d) usable power / electricity

e) drinkable water / hot water / energy / electricity / steam
f) steam

g) ships / vehicles / homes / industries / rockets

Exercise 6. Put the words in the correct order.

1. collector / of the sun / the energy / by / Solar power / harvests / using / panels
2. large solar / are / used in / often / panel fields / to gather / in the desert / to
charge / small substitutions / enough power

heats up / hot rocks / below the earth / the water that / present / produce steam
damage / the marine / wave energy / can damage / producing / can / ecosystem
wave energy / of many / can be / regions / countries / harnessed / along coastal
dam / to an electrical / is providing / somewhere / hydropower / somewhere
of the water / to turn / the power / to produce / generators / the electricity / is used

NonkEWw

Speaking

Exercise 7. Read an exam conversation between a professor and a student. Try
to predict what questions a student is being asked.

Professor: We discuss alternative sources of energy. My first question is about
hydropower. 1)

Student: Hydropower or water power is power derived from the energy of falling
or fast-running water, which may be harnessed for useful purposes.
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For example, many kinds of watermills has been used number of times as a
renewable energy source for irrigation and the operation of different mechanical
devices, such as gristmills, sawmills, textile mills, trip hammers, dock cranes, domestic
lifts, and ore mills.

Professor: 2) ?

Student: A hydropower resource can be evaluated by its available power. Power is
a function of the hydraulic head and volumetric flow rate. The head is the energy per
unit weight (or unit mass) of water. Each unit of water can do an amount of work equal
to its weight times the head.

Professor: 3)

Student: Some hydropower systems such as water wheels can draw power from
the flow of a body of water without necessarily changing its height. Over-shot water
wheels can efficiently capture both types of energy. The water flow in a stream can
vary widely from season to season. Dams and reservoirs provide a more dependable
source of power by smoothing seasonal changes in water flow. The design of dams
must account for the worst-case, “probable maximum flood” that can be expected at the
site; a spillway is often included to bypass flood flows around the dam.

Professor: 4)

Student: Wave power is the capture of energy of wind waves to do useful work —
for example, electricity generation, water desalination, or pumping water. A machine
that exploits wave power is a wave energy converter.

Professor: 5)

Student: Wave power is distinct from tidal power, which captures the energy of
the current caused by the gravitational pull of the Sun and Moon. Waves and tides
are also distinct from ocean currents which are caused by other forces including
breaking waves, wind, the Coriolis effect, cabbeling, and differences in temperature
and salinity.

Professor: 6)

Student: Waves are generated by wind passing over the surface of the sea. As long
as the waves propagate slower than the wind speed just above the waves, there is an
energy transfer from the wind to the waves. Both air pressure differences between the
upwind and the lee side of a wave crest, as well as friction on the water surface by the
wind, making the water to go into the shear stress causes the growth of the waves.

Professor: 7)

Student: Wave height is determined by wind speed, the duration of time the wind
has been blowing, fetch (the distance over which the wind excites the waves) and by
the depth and topography of the seafloor (which can focus or disperse the energy of the
waves).

Professor: 8)

Student: In general, larger waves are more powerful but wave power is also
determined by wave speed, wavelength, and water density.

117



® UNIT 3. SOURCES OF ENERGY

Professor: 9)
Student: Oscillatory motion is highest at the surface and diminishes exponentially

with depth. However, for standing waves (clapotis) near a reflecting coast, wave energy
is also present as pressure oscillations at great depth, producing microseisms.

Professor: 10)
Student: The waves propagate on the ocean surface, and the wave energy is also

transported horizontally with the group velocity.

Professor: All right, no more questions.

(abridged from: https://en.wikipedia.org/wiki/Hydropower)
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Exercise 8. Read the text again and fill the gaps.
Fust running

Mechanical

Water

Propagate

Sheer

Over-slot

A e

Exercise 9. Act out any part of the conversation (ask and answer 3 questions).

Grammar
Part 1

Exercise 10. Complete the sentences using the word given.

1. Renewable power is , as innovation brings down costs and starts to
deliver on the promise of a clean energy future.

BOOM

2. American solar and wind generation are records.

BREAK

3. The sun has warmth during the day and helped kindle fires to last into
the evening.

PROVIDE

4. are increasingly displacing “dirty” fossil fuels in the power sector.

NEW

5. Humans have been solar energy for thousands of years
to grow crops, stay warm, and dry foods.

HARNESS

6. Wind has boats to sail the seas and windmills to grind grain.

POWER

7. Solar energy systems don’t produce air or greenhouse gases, and as

long as they are responsibly sited.
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POLLUTE

8. Not all sources of energy marketed as “renewable” are to the
environment.

BENEFIT

9. The in renewables is also happening at scales large and small, from
rooftop solar panels.

EXPAND

(abridged from: https://www.nrdc.org/stories/renewable-energy-clean-facts)

Grammar
Part 2
Participle 1 (Ilpuuactue 1)

B anrnmiickom s3pike puvactre | (MpuyacThe HACTOSIIETO BPEeMEHH) 00pa3yeTcs

IIpH TOMOIIM ITpUOaBJICHUs K OCHOBE TU1aroiia cyddukca -ing.

» to work (paborars) — working

» to write (mcaTh) — writing

» to stand (cTosTh) — standing

» to sit (cuaerp) — sitting

[IpuuacTHbIE 000POTHI:

» BRIpaKaroliee 00CTOSATENILCTBO BPEMEHH: TEpe/ IpUYacTHEM OOBIYHO YIIOTpe-
omnstercst when; while;

» BBIpaXKaromiee OOCTOATENBCTBO 00pa3za NEHCTBHs (COMYyTCTBYIOIIETO 00CTOS-
TEJbCTBA);

» BBIpaXKaroriee 00CTOSTEIILCTBO MIPUUNHBL;

» BBICTYMAIOIIEE YACThIO CPABHUTEJILHOW YCIOBHON KOHCTPYKIUH.

See Appendix A: Grammar (Participle 1), maon. 3.5, 3.6.

Study the following examples:

1. (When) going to the headquarters I met my colleague. /7o oopoze 6 wmab (koz-
0a A wein) s 6cmpemuil c0e2o Koieay.

2. The operators were excavating, talking about their shifts. Onepamopu paspa-
bamwleanu wWaxmy, paccKa3vléds 0 C60UX CMEHAX.

3. (While) analysing the data from geological log we discussed the exploration
plan. Ananuszupys Oannvie 2e0n102UHECKO20 HCYPHANLA, MbL 0OCYHCOANU NIAH
2€0/1020paA36€00YHbIX PAbOM.

4. Having a great job, he often worked in the field. Hmea omauunyro pabomy,
OH uacmo paboman éue ouca.

5. A subsurface manager looked at me as if wanting to say something important.
Cneyuanucm no nHedponoib308aHUI0 NOCMOMpPEN HA MeHs. MaK, C106HO XOme
cKazamao 4mo-mo 8adicHoe.
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Exercise 11. Transform the sentences according to the model.
Model: When you translate from technical English, pay attention to the grammar.
(When) Translating from technical English, pay attention to the grammar.

. Be careful when you switch on the facility.

When you leave the laboratory, don’t forget to switch off the light.

When they were travelling in Central Africa, the geologists found some ore
deposits.

When you write a scientific report in English, pay attention to the terms.

You must have such a practice when you are learning to work on a new computer.
All the people who take part in this expedition are students.

The man who is speaking now is our new professor.

The apparatus that stands in the corner of the laboratory is quite new.

The young man who helps the professor with his experiments studies in our
institute.

Students who write reports on their scientific research must do the work in time.

. There are many people in our group who take part in the conference on geology.

Exercise 12. Translate from English into Russian paying attention to the
participle.

1.
. The student asked the professor to go on with his lecture promising not to miss

The man speaking on geological prospecting is our professor’s son.

a word of it.

Receiving a letter from his boss, the company representative decided to stop the
exploring operation.

The lecture stopped the speech promising to restart it in an hour.

She stood at the door writing a report on her investigation.

I sat at the computer trying to calculate the ultimate algorithm.

Seeing the professor, the students put up their hands showing his that they were
ready.

Having read all the monograph several times, she knew all the details quite
well.

Being checked with great care, the article didn’t contain any errors.

. While working on a new exploring and prospecting project, the company

manager asked the geologist for help.

Exercise 13. Translate from Russian into English paying attention to the
participle.

1.

2.
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10.

. 3aKOHYHUB BCE BBIYUCJICHHUA, CIICTITUAJIUCTDI YKa3ajin MECTO IMMPOBCACHUA B3PbIB-

HBIX PadoT.

. I'paduxu, BKIIIOUEHHBIE B 3Ty CTaThlO, ObUIN MOAPOOHO MPOKOMMEHTHPOBAHBI

HaIIUM PO eCcCOpPOM.

. Obnanast OrpOMHBIM OIIBITOM, OHU OBUTH HE3aMEHHMBI TPH MOJTOTOBKE PYJI-

HBIX 3aJIeXkKeH K pa3padoTke.
[TomyueHHBIC HA KOMITBIOTEPE PACYECTHI OYCHb OTOPYHIIN BCHO KOMUCCHIO.

. OGOMKH TOPHBIX MOPOJ, YBHJCHHBIC B My3€e, 3aHHTEPECOBAIH YICHOB Jeje-

raruu.

. KOMHaHI/ISI, pa3pa6aTLIBaI0ma$[ YT'OJIbHBIC 3aJICKH, UMCJIa 0oJbIIoe npeumy-

IIECTBO Nepes KOHKYPEHTaMHU.

. B nameii 6ubimoTreke ecTh HEMallo KHUT, ITOBECTBYIOUINX O XMW3HHU I'€OJIOTOB

B ycnoBusix Kpaitnero Cesepa.
HcnpaBuB moaoMKy OypoBO# yCTaHOBKH, OHH MTPOIOIKMIIN PaOOTEI.

Listening

Top 10 Energy Sources of the Future.

Exercise 14. Watch the video on Top 10 Energy Sources of Future and answer
the following questions:

L.

SRR b e

7.

What is the most promising energy source for the future?

What is a renewable and non-renewable resource?

What are the most used renewable energy sources in the world?

Why can't we quit fossil fuels?

Why are fossil fuels so hard to quit?

Why should we save fossil fuels?

Which energy resource is most beneficial in your opinion, explain your answer?

(abridged from: https://www.youtube.com/watch?v=uStFvcz90r4)

Exercise 15. Listen to the recording and fill the gaps.

SANNAEF S e

Around the world alternative energy is on the

Alternative energy sources could hold the key to climate change.
Renewable energy naturally itself and never run out.

Over consumed by humans is derived from fossils.

Renewable energy creates no direct greenhouse

The only emissions that renewable energy sources produce are indirect. Meaning
those that result from parts, installation, operation and maintenance.

Renewable energy can pollution and therefore reduce threats to our
health.
. Once built, renewable cost very little to operate.

. While renewable energy has many advantages, it is not without
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10.

11.

12.

13.
14.

It’s difficult for renewable energy sources to generate power on the same
large

Building wind farms and dams can wildlife and migration patterns and
lead to ecological destruction.

Both solar and wind energy are they only generate the power while the
Sun is shining and the wind is blowing.

Batteries can’tstore excess energy for .However, they are often

Advanced technologies make renewable energy more affordable and

(abridged from: https.//rves.cloudinary.com/dtpgiOzck/video/upload/q auto/ve vp9/vI1/
videos/Climate%620101:%20Renewable%20Energy.webm? s=vp-1.5.1)

Speaking

Advantages and Disadvantages of Alternative sources of energy

Exercise 16. List the advantages and disadvantages of using alternative sources
of energy.

Exercise 17. Work in groups. Group A is going to be for alternative energy
sources, Group B is going to speak against. Study the chart below and make some
notes on advantages and disadvantages.

Give opinion One of the advantages / disadvantages is — 0JHO JOCTOUHCTBO /

In my opining / I believe / From my point of view — mo MoeMy MHEHHIO

HEAOCTATOK 3aKJIHOYACTCs B

Refer to other people Experts say — 9KCHIEpThI yTBEPKAAIOT

According to (scientist) — cortacHo

Some people say — HEKOTOpBIE MOJIATAOT, YTO

I completely agree / absolutely — 51 monHOCTBIO coraceH
I think so too — s Toxe Tak qymaro

Agree :
& You are right — T6I TIpaB
There’s no doubt in it — B 7TOM HET HUKAKUX COMHEHHIA
I am against — s IpoTHB
Disagree I disagree — st He cortacen
I would not agree — 51 ObI He corTacHIICS
Accept an opinion I see what you mean — st HOHHMaIO, YTO BB IMEETE BBUIY

Ask for someone’s else | What do you think — uto BbI tymaere?
opinion

What’s your opinion on this — KakoBO Ballie MHEHHUE IO JaHHOMY BOTIpocCy?

Follow the example:

Student A: One of the advantages of using alternative energy sources is that they
are renewable and don’t produce any emissions. What do you think on that? Do you
agree with me?
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Student B: I see what you mean. Don’t contribute to climate change. What’s your
opinion on this?

Student C: They don’t produce direct emissions but manufacturing of the
installations for alternative energy facilities might result in more emissions compared
to those of fossil fuels.

Student D: I absolutely agree with you! Moreover, the installations and batteries
are expensive!

Additional reading

Before you read

Exercises 18. What do you think the following statements might mean?

1. Russia has set its sights on developing alternative sources of energy in remote
areas.

2. Russia seeks to develop solar power in hard-to-access regions with a high
level of solar radiation.

3. Just five years ago many Russians viewed solar power plant construction
projects as nothing but a costly diversion.

4. The subsidized cost of hooking private households up to power infrastructure
is 550 rubles ($ 14.20) per 15 kilowatts (KW).

5. Russia’s first and only science and technology center has been up and running
in St. Petersburg since 2010.

Exercise 19. Read the text.

A SUNNY FUTURE IN RUSSIA

Russia has set its sights on developing alternative sources of energy in remote
areas, despite climate conditions and rich natural reserves. Recently the Republic of
Altai launched the country’s largest solar power plant. Other regions have also started
to design and build their own solar power plants.

Until recently, Russia had been developing solar energy primarily in the space
industry. The times are changing, yet the value of hydrocarbons remains important.
Russia seeks to develop solar power in hard-to-access regions with a high level of solar
radiation. In September, work at Russia’s largest solar power plant was initiated in the
village of Kosh-Agach in Altai. This is Russia’s first S-megawatt (MW) solar power
facility.

Prior to that, the most powerful facilities were no more than 2 MW. This station is
the first of five solar power plant construction projects in the Republic of Altai, which
combined will have a 45-MW capacity.

Solar power plants are also being erected in the Republics of Khakassia and
Bashkortostan, the Orenburg and Astrakhan regions and other areas.
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An alternative strategy

“The launch of a solar power plant in the village of Kosh-Agach ushers in a new
stage in the development of the Russian energy industry,” Anton Usachev, director of
the Association of Solar Power Enterprises, told RBTH.

Just five years ago many Russians viewed solar power plant construction projects
as nothing but a costly diversion. High production costs, low solar module productivity,
long periods of investment return, the lack of a legal framework, and less-than-favorable
climatic conditions prevented investors and bankers from putting up substantial sums
to fund these types of projects. Since then the situation has changed radically.

It may not seem necessary to develop alternative sources of energy in one of the
most hydrocarbon-rich countries in the world. The Russian government continues to
trust forecasts asserting that the structure of consumption will not change in the next
decade despite rising demand.

“The value of hydrocarbons will remain just as important as it is today,” Russian
President Vladimir Putin said at the opening of the Kosh-Agach power plant.

“It will also be important to develop nuclear energy. But for hard-to-reach regions,
remote regions, the use of alternative sources of energy, of renewable sources of energy,
is an extremely important development. And it is a very good example of what needs
to be done.”

Solar energy will primarily be developed in regions with a high level of insolation
(solar radiation) where the cost of diesel generation is particularly high such assouthern
Russian, southern Siberia and the Far East.

“Despite its climatic conditions, Russia has every opportunity to create a
competitive solar power generation industry,” a representative of the firm Rusnano’s
press office told RBTH. “For example, in Astrakhan, the annual level of insolation
reaches 1.38 MW/m2, and in Altai it can reach 2.2 MW/m2. Meanwhile, in Germany,
insolation per square meter averages 0.9-1.2 MW per year, which doesn’t interfere
with the development of solar energy in that country.” The sun shines in the remotest
of areas.

According to Alexander Khurudzhi — the chairman of Territorial Grid
Organizations, a non-profit association — from the physical standpoint there is a
sufficiently high potential for solar energy in southern Russia, particularly the Crimea.
However, such projects remain economically viable only in inaccessible areas that lack
power infrastructure. The subsidized cost of hooking private households up to power
infrastructure is 550 rubles ($14.20) per 15 kilowatts (KW).

Now that alternative energy sources are becoming a priority in power generation,
major investors are starting to raise funds to transfer advanced technology and improve
it in cooperation with Russian scientific organizations. For example, the largest solar
module factory in Europe has been built in Russia as a joint project between Renova and
Rusnano. Russia’s first and only science and technology center has been up and running in
St. Petersburg since 2010. It develops new solar module production technologies for both
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industrial power plants and spacecraft. Government support for the industry has identified
all of the conditions needed to create a successful, profitable solar power business.

(abridged from https://www.rbth.com/science and_tech/2014/09/28/a_sunny future
in_russia_developing alternative energy sourc 40159.html)

Exercise 20. Decide if the following statements are true or false. Correct the
false ones.

1. The largest solar power plant was launched in Sochi.

2. New solar power plant is Russia’s first 5-megawatt (MW) solar power facility.

3. Solar energy will primarily be developed in regions with a high level of
insolation (solar radiation) such as western Russia and the Far East.

4. Major investors are starting to invest in European scientific organizations.

5. Renova and Rusnano built the largest solar module factory for European
countries.

6. For example, the largest solar module factory in Europe has been built in Russia
as a joint project between Renova and Rusnano.

Scientific Corner Archives

Exercise 21. Put the words in the correct order to make sentences and do the test
on Alternative Energy resources.

1. resource / Of these / a non-renewable / which / energy

a) Coal.

b) Geothermal.

¢) Wind.

2. Generate /wind / directly / what / turn to / does / electricity?

a) Generator.

b) Motor.

¢) Turbine.

3. /of these / is / an advantage / energy / which / of wind?

a) There is no electricity when there is no wind.

b) No harmful gases are produced.

¢) Turbines may be noisy.

4. required / power / tidal / what / to harness / is?

a) A barrage.

b) A wind turbine.

¢) A photovoltaic panel.

5. is a disadvantage / power / which of these / of hydroelectric?

a) Dams destroy the habitats of estuary species.

b) There are no fuel costs.

6. of energy / does not / from the Sun / which type / come?

a) Biomass.
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b) Wind.

¢) Geothermal.

7. a disadvantage / of geothermal / which of these / energy / is
a) Power stations can only be built in certain areas.

b) It is renewable.

¢) No harmful gases are produced.

8. Generate /do / panels / what / photovoltaic?

a) Electricity.

b) Steam.

¢) Hot water.

9. come from / where / power stations / the energy / in geothermal / does?
a) Fuel.

b) The Sun.

c) The Earth's hot core.

(abridged from: https://www.bbc.co.uk/bitesize/guides/zsmpk7h/test)
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UNIT 4
PROSPECTING AND EXPLORATION

UNIT 4A. PROSPECTING METHODS

Learning objectives

In this part you will:

» acquire the vocabulary associated with geological prospecting;
» listen about the geological mapping techniques;

» review passive voice with modal verbs;

» read about some prospecting methods;

» speak on geological ground prospecting method;

» learn how to explain process and describe plans.

Reading

Before you read

Exercise 1. Before reading the text about Prospecting train the pronunciation of
the following words and word combinations:

Search [s3:rtf] ITonck

Prospecting [,pro’spektin] PasBenka

Occurrence [o'k3:rons] Mecrtopoxaenue

Value [‘veelju:] O1eHUBAaTh

Determine [dr't3:rmin] Omnpenensarts

Contain [ken'temn] Conepxarb

Sulphur ["salfar] Cepa

Phosphates [fa:sfets] Docoarsr

Mineral fuels ["'mmoral] ['fju:al] MuszepanbHOE TOILIUBO
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Petroleum

[pa‘trovliom]

Hedrs

Within

[wr'01n]

B npenenax

Preliminary investigation

[pr1 limineri] [m,vestr getfn]

[IpenBapurensHas pa3Benka

Subdivide into

sabdrvaid] [nta]

ITonpasnensts Ha

[
Mapping ['mepin] Kaprorpadus
Panning [‘peenig] IIpombiBKa
Trenching [trent(Ty] [IpoxmagpiBaHne KaHAB
Borehole ['bo:rhovl] BypoBast ckBaxkxnHa
Survey ["s3:rver] O0cnenoBanune, cbeMKa
PROSPECTING

The search for mineral deposits that can be worked is prospecting. A prospect
is an occurrence of minerals of potential value, before its value has been determined
by exploration and development. Mineral deposits include those containing metallic
elements, such as copper, lead, zinc, or iron; non-metallic materials, such as asbestos,
clay, phosphates, or sulphur; and mineral fuels, such as coal or petroleum. Deposits
such as sand, gravel or stone are usually considered the deposits of the rock itself.

Mineral prospecting normally proceed from the general to the specific, from
consideration of large regions to smaller areas within the region, and finally to
individual prospects. Following a preliminary investigation, including a study of
available maps and reports, prospecting may often be concentrated on smaller areas
immediately. Prospecting methods may be subdivided into direct and indirect methods.
Direct methods include geologic and photography mapping; the study of guides to
ore; and the field examination of the surface, supplemented by panning, trenching,
drilling or sampling. Indirect methods are of two kinds: 1) geophysical methods, which
include magnetic, electromagnetic and radioactivity surveys, both from air and on the
surface; electrical resistivity, self-potential, gravimetric, and seismic surveys on the
surface; electric, self-potential, radioactivity, and temperature surveys, in boreholes;
and 2) geochemical and botanical surveys.

(abridged from: https://www.sciencedirect.com/topics/earth-and-planetary-sciences/
mineral-exploration)

Exercise 2. Answer the questions about some methods in mineral prospecting.
What does the term “prospecting” mean in mining?

What determines a potential value of minerals?

What phases does the preliminary investigation involve?

How many geological exploration methods are there?

What's the difference between direct and indirect prospecting methods?

SNk W=
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6. What technical operations supplement the field surface surveys?
7. What is the geophysical prospecting method?
8. What do you know about the geochemical survey?

Exercise 3. Decide if the following statements are true or false.

Correct the false ones.

Mineral deposits include metallic and non-metallic materials.

Coal or petroleum are usually considered the deposits of the rock itself.

A preliminary investigation may be concentrated only on smaller areas.
Geologic mapping presents the field examination of the surface study.
Magnetic, electromagnetic and radioactivity surveys are made from air and on
the surface.

. According to the text there are three methods of mineral prospecting.

Direct methods are supplemented by two kinds of indirect methods.

A e

© =

Vocabulary

Exercise 4. Match the words and their definitions.

1. Examine and record the area and features of (an area of land) so as to construct
a map, plan, or description by the emission of ionizing radiation or particles.

2. A map showing the geological features of an area, especially the type of rock

on or under the surface.

Focus all one's attention on a particular object or activity.

The first claim made in an area and marked out by the discoverer of the deposit.

The action of making a hole in something by boring with a drill.

Preceding or done in preparation for something fuller or more important.

7. An element or substance that is not a metal.

AR

(abridged from: https://www.lexico.com/en/definition)

a) Geological map

b) Prospecting claim

¢) Preliminary investigation
d) Radioactivity survey

e) Non-metallic materials
f) To concentrate

g) Drilling

NB!:

potential value — npeanonaraemas orieHKa; HEHHOCTh

electrical resistivity — ynenbHOe 351eKTprUeCcKOe COPOTUBIEHNE
the rock itself — camu mopomer; YnCTHIC TOPOABI O€3 IpUMeceit
temperature surveys — TeMIrieparypHbIie UCCIICTOBAHM
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Exercise 5. Complete the sentences using the word given.

1. In some areas a must also make claims, meaning they must
erect posts with the placards on all four corners of a land they wish to
prospect and register this claim before they may take samples.

PROSPECT

DESIRE

2. Magnetic separators may be useful in the magnetic fraction of a heavy
mineral sand from the nonmagnetic fraction.

SEPARATE

3. These low frequency waves will respond differently based on the material
they pass through, allowing for analysts to create three- images of
potential ore bodies or intrusions.

DIMENTION

VOLCANO

4. The majority of early prospectors had no and relied mainly on luck to
discover deposits.

TRAIN

5. Traditionally prospecting relied on direct observation of in rock
outcrops or in sediments.

MINERAL

Exercise 6. Read the lecture on geological prospecting and fill the gaps.
a) geological mapping

b) carried out

¢) prospecting indicators

d) yield valuable minerals

e) the genesis

f) exposure of bedrock

g) shallow mining operations

h) reconnaissance maps

Student: Professor, tell us, please, about geological prospecting operations.

Professor: The totality of operations involved in discovering deposits of useful
minerals. Geological prospecting is 1) on the basis of a study of the
geological structure of the terrain together with 2) . Sometimes it is based
on data from earlier geological survey. As a scientific endeavor, geological prospecting
depends on maps of the probable distribution of useful minerals in the territories under
investigation or 3) that predict the location of useful minerals.

Student: What do geological prospectors take into account?

Professor: Prospectors take into account the conditions under which deposits of
useful minerals are formed or 4) that is manifested by the association of
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certain minerals with certain elements of the geological structure of the terrain. The use
of these elements in searching for deposits of useful minerals requires a knowledge of
what are called 5) . These include characteristics of the deposits’ link with
elements of the local stratigraphy, lithology, tectonics, petrography, geochemistry, and
geomorphology.

Student: What are the necessary investigations to make?

Professor: The types of special field and laboratory investigations that are made
during prospecting depend on such geological conditions as the degree of 6) ,
the thickness of the cover of loose deposits, and the relief of the terrain.

Student: What methods do prospectors use while exploring and what operations
do they provide?

Professor: In surface geological and mineralogical exploration, the river-detritus,
glacial boulders, and concentrate methods are used. In areas covered by loose
anthropogenic deposits, the regularities in the location of glacial boulders, river gravel,
and slope talus are studied, the useful minerals located among them are determined,
and the distribution of these minerals is characterized. Washing of river sands or loose
deposits on slopes may 7) , such as gold, platinum, tin ore, wolframite,
and diamonds, which are found in the heavy fraction (concentrate) of these deposits.
8) , such as the digging of test pits, trenches, and holes, are usually
performed during geological prospecting. In places where theoretical considerations
indicate the presence of buried deposits that do not reach the surface, geological
prospecting involves drilling exploratory boreholes and, sometimes, digging deep
shafts and adits.

(abridged from: https://encyclopedia?.thefreedictionary.com/Geological+Prospecting)

Exercise 7. Now answer the following questions using the information from the
text. Try to give as many details as it is possible.
What is geological mapping used for?
What types of procedures are usually carried out while prospecting?
What are the prospecting indicators?
What might yield valuable minerals?
What is the genesis?
In what way the bedrock could be espoused?
What shallow mining operations were mentioned in the text?
Why do geologists need to used reconnaissance maps?

NN R LD

Listening
Exercise 8. Listen to the recording about land-use facts during geological
prospecting and fill the gaps.
1. Exploration is very different form mining. You are an assessment of
what’s bellow the ground, what’s the around the surface.
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2.

3.

It’s a long stage from exploration and the environmental process, you assess
, yOu assess and impacts.
The time frame for all the assessment could be up for

(abridged from: https.//youtu.be/SvckV-RITz8)

Exercise 9. Listen to a detailed talk on geological mapping and answer the
questions:

1.
2.
3.
4.

What types of activities do geologists perform?

Who exactly conducts the study?

How do geologists do the work?

Why do geologists need aboriginal traditional knowledge?

Exercise 10. Now listen for the details:

1.

2.

Now we have a lot of geologists trying to visit as many pieces of the
Rock as it’s possible.

We usually map in teams of three people which are composed of a
geologist, an engineering geologist, and a local

. The structural geologist will characterise the lithology, the character of the rock

and , and faults.
The engineering geologist will measure the rock , its physical
properties, the magnetic character of the rock, and the local guide wives us
knowledge about what

For structural geologists the most important thing is , this gives us
the orientation on lineal features of the rock like such as a fault or a joint.
Also, the is used to characterise the rock hardness.

From the aboriginal prospective we are trying to understand and

avoid culturally sensitive areas.

(abridged from: https.//youtu.be/RYF0-vrgHYI)
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Grammar
The Passive Voice: Revision: Modal Verbs

MopnanpHbIe TJIAroibl B AHTIIMICKOM SI3BIKE BBIPAKAIOT BO3MOKHOCTH, BEPOAT-
HOCTB, HEOOXOIMMOCTH FJTA CITOCOOHOCTEH COBEPIIECHUS JCHCTBUS:
» «must» UCTIOIB3YETCs I BRIPAKCHUS TOJDKEHCTBOBAHUS, UCXOAIICTO OT TO-

BOPSIICTO,

> «can» — «YMETbY», «KMOUbY;
» «should» — «cnemyeT» — HUCIONB3yETCS AJISI COBETOB;
» «need to» — «HY>KHO» — JUIsl BBIPDAYKCHUS IIOTPEOHOCTH TOBOPSIILIETO.

OOurasi cxeMa NACCHBHOIO 32J10ra ¢ MOAAJLHBIMH [JIAr0JIaMH
[Modal Verb] + be Ved/3f
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CxeMa /1151 IOCTPOEHHsI MACCMBHOIO 32J10Ta ¢ NpouexmuMn popmamu
MOJJIBHBIX IV1aT0JI0B

[Modal Verb] + have been + Ved3f
See Appendix A: Grammar (Passive Voice: Modal Verbs), maon. 4.1.

Study the following examples

1. The pits might have been excavated yesterday. Kapvep 603moancno yace pas-
pblau eeyepa.

2. You should have studied the maps and reports before surveying the field. Bau
c1e006ano 0l U3yUUMb KApmMvbl MECMHOCIU U OMyembl neped npogedeHuem
uccie008anull.

3. You must wear safety coveralls while prospecting. Te1 06sa3an nocums 3awum-
Hblll KOMOUHE30H 80 8peMsl pa38eOKU NONE3HBIX UCKONAEMBIX.

4. Tom was bitten by a snake. He mustn’t have put on boots and coveralls. Toma
yrycuaa smes. 1oncno 6vims, o1 He Haden 3auummusie 60MUHKU-KOMOUHE3OH.

Exercise 11. Open the brackets and put the following verbs into the passive voice,

consult the text “Processing” if you need to.

1. Prospecting methods may (subdivide) into direct and indirect methods.

2. Geologic and photography mapping; the study of guides to ore; and the field
examination of the surface, supplemented by panning (consider) to be direct
methods.

3. Following a preliminary investigation, including a study of available maps and
reports, prospecting may often (concentrate) on smaller areas immediately.

4. Deposits such as sand, gravel or stone are usually (consider) the deposits of the
rock itself.

5. The search for mineral deposits that can be (work) is prospecting.

6. A prospect is an occurrence of minerals of potential value, before its value has
been (determine) by exploration and development.

7. Metallic elements, such as copper, lead, zinc, or iron; non-metallic materials,
such as asbestos, clay, phosphates, or sulphur; and mineral fuels, such as coal
or petroleum (include) to mineral deposits.

8. Mineral deposits (find) all over the territory of Federation of Russia.

9. Geological prospecting and other technical majors are well (teach) in SibFU.

10. Before mineral deposits (extract) and (produce), they need to (prospect) and (explore).

Exercise 12. Transform the past passive voice into the future passive.

1. The peak of expenditure on exploration had been reached about 14 years ago.

2. In Australia most of mineral deposits was recovered in non-ferrous mineral
exploration expenditures in 2010.
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W

10.

The Bureau of Statistics has been disappointed by the report on current trends.
The decreasing discovery rate was reflected strongly focused on brownfields
drilling.

Designing drill programs has always been based on geophysical and structural
targets.

Significant exploration challenges were caused by the cost of discovery and
lack of technical innovations.

One gold discovery, three base metal discoveries and one molybdenum
discovery were identified by geoscience during two years.

Geological analysis had been understood as a key component of Greenfields
exploration support.

. Under the influence of necessity the industry has been moved from a phase

of discovery of near-surface deposits to generating methods for discovery of
deposits at depth, either below an unconformity or within a basement terrane,
but with no exposure at surface.

Huge coal and iron resources were discovered a year ago in an area that had
seemed to be run out of mineral resources.

Exercise 13. Open the brackets and put the following sentences into past, present
and future passive.

1.

2.

98]

The core of geological prospecting competency (base) on applying new
modeling and visualisation techniques.

Computers (see) as underpinning technical innovations and improving the
process of geological prospecting.

When the professor came to the conference he (give) a registration form.
Computers (use) to model the most difficult processes that (considered) purely
theoretical.

Everybody (inform) that measuring the effectiveness of geological exploration
and looking for trends that will lead to improved exploration success are key
drivers for continued investment in the exploration industry.

Speaking
Discussing process and explaining plans (O6cy:xaeHne nponeccoB M IJIAHOB)

How to talk about plans and schedules

Ask about the results Ask about current Ask about the pas Ask about future plans
for now actions events

Present Perfect Present Progressive Past Simple + Ved? Future Simple will + V1

Have / has + Ved/3f Am/is/are + Ving When did +S + V1

Have you search What are you doing When did you analyses | When will you examine

for outcrops of ore now? the core samples? the mechanical aureole of

deposits? ore fragments?
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Exercise 14. Ehere is a geological ground prospecting schedule. Read the
schedule ask your partner up to 5 questions on the plan and answer your partner’s
questions. Now it’s third week of October.

Geological ground prospecting schedule

Techniques and methods

September

October

November

2 3

1 2 3

2 3

a study of available maps and
reports

perform geologic mapping

perform aerial survey

perform study the guides to ore

determine the location of
prospecting work

trench the site

drill the borehole / well, etc

perform electric, self-potential,
radioactivity, and temperature
surveys, in boreholes

take samples

analyze the samples in a Lab

perform geochemical and
botanical surveys

report to the environmental
agencies and policies

UNIT 4B. EXPLORATION OF MINERAL DEPOSITS

Learning objectives
In this part you will:

» learn the words associated with mineral exploration and mining slang language;
» read about the professional activity of an exploration geologist;

» listen about mineral explorations activities;
» speak on methods of mineral exploration;

» review the gerund and the infinitive;
» write a line graph description on geological exploration case.
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Reading

Before you read

Exercise 1. Before reading the text about Mineral Exploration train the
pronunciation of the following words and word combinations:

Exploration

[ekspla’rerfn]

PazBesika MECTOPOXKICHUS C TIOIYTHOM JOOBIYCH

Searching for

“s3:rtfin] [for]

HpOBOZ[I/ITL H3BICKATCJIbHBIC pa6OTLI

[
Reconnaissance [rr'ka:nisns] [IpeaBaputenpHas pa3Beaxa
Feasibility study [fi:za bilati] [ stadi] ['eonoro-skoHOMHUYECKAs OLIEHKA
Commodity [ko'ma:dati] [Mpenmer moTpeGIeHNs; IIEHHEIH pecypc
Convenience ken'vi:nians] Beirona; nmpenmyiecTBo

Technical inputs

“teknikl][ ‘mputs]

TexHuueckue Marepuanbl

Good will

god][ wil]

JleHexHas OI[eHKa MpeanoiaraeMoil mpuobLIH

Power grid

[
[
[
[

‘pavor][ grid]

Ennnas OHEProcucreMa

Industrial water

[m'dastrial][ "wo:ta]

Boz[a JUIS [IPOMBIIIIJIEHHOTO HOTpe6J’[€HI/I$[

Visualization ['vizuolar'zerf(s)n] Harsianoe npezncrapieHne

BropuuHasi pa3paboTka paHee HCIO0JIb30BAaHHOTO
Brownfield ['bravnfi:ld] p pasp p

MECTOPOXKICHHS
Greenfield ['gri:n’fi:ld] PazpaboTka HOBOTO MECTOPOIKICHUS «C HYIISD)
Beneficial ['benr'fif(9)]] 3HAYMMBIH C IPAKTUIECKON TOUKH 3PCHUS

Exercise 2. Read the text. Try to guess what the words in bold mean.

MINERAL EXPLORATION

Mineral exploration is a complete sequence of activities. It ranges between
searching for a new mineral prospect (reconnaissance) and evaluation of the property
for economic mining (feasibility study). It also includes augmentation of additional
ore reserves and resources in the mine and total mining district. Various exploration
techniques have been followed over the centuries. Exploration is conducted by one
or a combination of multiple available global techniques and depends on the demand
of the commodity being searched for, convenience of infrastructures, funds from the
exploration institution, size and complexity of the deposit, price of end products,
government policy, good will, and tax and royalty structures. Programs include
multidisciplinary data generation in sequence.

In addition to technical inputs, activities encompass collection of information
about the infrastructure around the area, such as accessibility (road, rail, nearest rail-
head, airport, and sea port), average rainfall, availability of potable and industrial water,
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power grid and supply system, local community, living conditions, health care, security,
forests, and environmental issues. Background information about agencies from
federal and state/regional/provincial governments and the public and private sectors,
including multinational companies engaged in any mineral exploration program in the
area, will be beneficial.

(abridged from: https://www.sciencedirect.com/topics/earth-and-planetary-sciences/
mineral-exploration)

Exercise 3. Decide if the following statements are true or false. Correct the false

ones.

1.

2.
3.

Mineral exploration ranges between searching for a new mineral prospect and
a reconnaissance.

A feasibility study includes augmentation of additional ore reserves.

A reconnaissance and evaluation of the property for economic mining are
included in a complete sequence of mining activities.

Exploration is conducted by a combination of global techniques.

. According to the text the infrastructure around the area includes

multidisciplinary data generation in sequence.

. Multinational companies are engaged in any mineral exploration program in

the area.

Exercise 4. Match 1-7 to a—g.

L.

AN

7.

The basic physical and organizational structures and facilities (e.g. buildings,
roads, power supplies) needed for the operation of a society or enterprise.
Concerns the environment in which something is produced indicating it's public
purpose or agenda.

Preliminary surveying or research.

A part of an object or surface.

Through analysis of a subject or theme.

By-product of industrial or commercial activities used for fabricating,
processing, washing, diluting, cooling, or transporting a product.

An assessment of the practicality of a proposed plan or method.

(abridged from: https://www.lexico.com/en/definition/)

a) Industrial water

b) Exploration

c) Area

d) Feasibility study

e) Reconnaissance

f) Background information
g) Infrastructure
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NB!:

evaluation of the property — oreska cBoiicTBa/ kauecTna
sequence of activities — nocnenoBaTenbHOCTh JEHCTBUN
multidisciplinary — MHOTOTIPOGMIIBHBIN; MEXKIUCIUIUTMHAPHBINA
mining district — paiion npoBeneHus TOPHBIX padboOT

Exercise 5. Answer the questions about some methods in mineral exploration.
What sequence of activities does the mineral exploration include?

What is the feasibility study of exploration?

Can you determine the first exploration activity?

What factors determines the choice of exploration techniques?

What's the difference between reconnaissance and feasibility study in mining?
What are technical inputs in mining exploration?

Why the collection of information about the infrastructure is important?

What background information will be beneficial for any mining company?

Sl AR o D

Vocabulary and language use practice

Part 1

Exercise 6. Complete the sentences using the word given.

1. The holes are so that the actual position of the hole at each elevation
can be accurately and data incorporated into a computer block
model.

SURVEY

PLOT

2. of an orebody may lead to an increased mine life in years or to a
decision to increase annual production rate.

EXTENT

3. Artisanal workings can be a useful guide for formal exploration teams to the
location of deposits and the geology of an area.

STRUCTURE

4. Diamond drilling can be to depths of several thousand metres.

CARRY

5. Scientific exploration for minerals starts with regional geological which

may be incorporated into geographic information system (GIS) databases.
MAP
6. Exploration companies may supplement existing geological mapping with

satellite or aerial mapping.

IMAGE

7. The decision to exploration in any area is based primarily on geological
prospectively.

TAKE



UNIT 4B. EXPLORATION OF MINERAL DEPOSITS e

8. Computer are used to compare unexplored regions with geologically
similar areas and to make mathematical of the probabilities of desired
economic outcomes of exploration.

SIMULATE

PREDICT

(abridged from: https://www.extractiveshub.org/topic/view/id/39/chapterld/276)

Part 2

Pit talk

Exercise 7. Read the introduction of the article “The secret coal mine language

that’s now is going extinct” and try to guess the missing words.

1. All languages contain different accents and dialects and these aren’t just linked
withg 1 n.

2. Mining language is distinctive but is now atr_ _k of being 1 t following the
widespread colliery closures across the country.

3. Withthee e of the last coal mines and the ageing mining population, we

mustnowe t such data with a greater sense of urgency.

4. This language forms a large part of the identity and camaraderie of the miners
and should be p d for future generations to understand.

(abridged from: https://theconversation.com/pit-talk-the-secret-coal-mine-language-
thats-now-going-extinct-96594)

Exercise 8. Now try to guess what the following words might mean. Match 1-6
to a—f.

1. Marra a) miners’ comradeship

2. Brotherhood b) a water bottle used by miners

3. Stint ¢) used to describe a length of coal

4. Snap / bite / piece d) cages / chairs

5. Dudley e) noxious gasses found in the mines

6. Unload the lifts ) to refer to lunch or dinner time

7. Blackdamp / fire damb / g) anorth-east word for “mate”
whitedamp / chokedamp

(abridged from: https://theconversation.com/pit-talk-the-secret-coal-mine-language-
thats-now-going-extinct-96594)

Exercise 9. Now match to describe mining professions.

1. Fitters a) those who carried the explosives

2. Sparkies b) in charge of sinking new shafts

3. Sinkers ¢) mechanics

4. Powder monkeys d) those who removed the roof supports
5. Shot firers e) those who put up the roof supports
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6. Chockers f) those who carried drills and drilled holes
7. Back rippers g) electricians
8. Borers h) those who controlled explosions

(abridged from: https://theconversation.com/pit-talk-the-secret-coal-mine-language-
thats-now-going-extinct-96594)

Listening

Part 1

Exercise 10. Listen to the recording on Mineral Exploration and answer the
following questions:

What does a geologist do?

Do geologists get paid well?

What does a geologist do every day?

How hard is it to be a geologist?

What are the disadvantages of being a geologist?

How many types of geologists are there?

What tools do geologists use?

(abridged from: https.//youtu.be/LI0Zh_7XUdw)

Listening

Part 2. Mining operations

Exercise 11. Watch the video to answer the following questions in a discussion:
What’s the problem with ore reserves?

What are the types of mines?

What’s the difference between surface and sub-surface mining?

What does processing of rocks include?

Why mines around the world become abandoned?

. What does “peak oil / ore / coal” mean in the context of non-renewable resources?
Extra questions:

What is the main purpose of mining?

Why do we need minerals?

What are the 4 types of mining?

For what purpose was the first mining legislation adopted?

What is the impact of mining on the environment?

What is the main purpose of the SMCRA?

7. How can mining lands be restored?

(abridged from: https.://www.youtube.com/watch?v=3uXyZ3FGTCo)

S e

AR

Exercise 12. Match the types of mining and the activities.
1. Mountaintop mining
2. Open pit mining
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. Placer mine

. Strip mining

. Subsurface mining
. Giant copper mine

AN N b~ W

a) Remove the top of a mounting

b) Common with coal, build strip after strip

¢) Get ore that are that is really deep

d) Dig down from the top

e) Sink a shaft and dig out ores

f) Dig the ore out and use water to rinse it off

Choose the translation equivalents:

Example: Giant copper mine stands for.........

Jlo6brua Ha rpedHe ropel / OTKpbITast pa3paboTka MecTOpOKIACHUH / OTKpPBITHIC
ropabie padotsl / Ilog3emusie TopHbIe padoThl / PaspaboTka MemHoro pymauka / Poc-
CBIITHAs JT00BIYa / pa3paboTKa POCCHITICH.

Exercise 13. Look at the pictures and try to guess which type of mining is
depicted.

Speaking

Part 1

Exercise 14. Work in pairs. Student A, explain how mining operations are being
performedin the pictures and what type of mining is depicted, but make some mistakes.
Student B, correct Student A or ask for additional information if it’s necessary.
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Speaking

Part 2

Exercise 15. Read the conversations, underline the most important information
and act out with your groupmate. You can divide the conversation into two parts if
necessary.

Assistant professor: Professor, what is the aim of mineral exploring?

Professor: Mineral exploration aims to discover deposits of minerals and rocks
that can be used to meet the resource needs of society. It encompasses the search
for industrial raw materials (clay, limestone, sulphur, salts, and fertilizer minerals
and rocks), ores from which metals are extracted (iron, copper, and zinc ores), and
gemstones (diamonds, sapphires, and opals), and includes the search for solid fuels
(coal, oil shale, and uranium) but not liquid or gaseous fuels (petroleum and natural
gas). Mineral exploration can be as basic as prospecting, using elementary techniques
such as panning for gold, or it can be very sophisticated, involving the use of complex
technology for data gathering and interpretation.

Assistant professor: Well, and the definition?

Professor: Mineral exploration can be technically defined as “all the activities
and evaluation necessary before an intelligent decision can be made establishing size,
initial flow sheet, and annual output of new extractive operation”. The purpose of
mineral exploration is the discovery and acquisition of new mineral deposit amenable
to economic extractive operations now or in future. The prime objective of mineral
exploration is to find and acquire a maximum number of such economic mineral
deposits at a minimum cost and within minimum time.

Assistant professor: And what is mineral exploration as a phenomenon?

Professor: Mineral exploration is a complete sequence of activities. It ranges
between searching for a new mineral prospect (reconnaissance) and evaluation of
the property for economic mining (feasibility study). It also includes augmentation
of additional ore reserves and resources in the mine and total mining district. Various
exploration techniques have been followed over the centuries. Exploration is conducted
by one or a combination of multiple available global techniques. In addition to technical
inputs, activities encompass collection of information about the infrastructure around
the area, such as accessibility (road, rail, nearest rail-head, airport, and sea port), average
rainfall, availability of potable and industrial water, power grid and supply system, local
community, living conditions, health care, security, forests, and environmental issues.

Assistant professor: We will need to mention and describe the necessary procedures.

Professor: Mineral exploration is the follow-up of geological, geochemical, and
geophysical anomalies from a reconnaissance survey. Again in this stage geological,
geochemical, and geophysical methods are employed to follow up the anomalies or
targets.

At this stage, pitting, trenching, sampling, and pit trench wall logging program are
conducted to delineate the bedrock geology of the area and obtain geochemical samples
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in order to confirm the source of geochemical, geological and geophysical anomalies
that were found in the reconnaissance survey and determine accurate grade estimates
of the deposit. A hand drill or an auger may be used for shallow drilling to understand
the geology of the anomaly and ascertain the position of the deposit.

Soil and rock geochemical sampling, analysis, and interpretation are conducted
to ascertain or confirm the presence of mineral deposit. The area is gridded and soil
samples are taken at fixed intervals to offer a more clear shape and structure of the ore
body. At this stage, ground geophysical surveys may be undertaken for conductive ore
bodies like sulfide and oxides mineralization. The geophysical methods may include
gradient array induced polarization, resistivity, magnetic, and gamma-ray spectrometry.

Assistant professor: Is it all at the moment?

Professor: Unfortunately, yes, the article is far from being completed...

(abridged from. https://www.sciencedirect.com/topics/earth-and-planetary-sciences/
mineral-exploration)

Grammar
The Gerund

lepynanii — HenuuHast popMa aHIIMICKOro miarona ¢ cypgukcoM -ing, coeau-
HSIOMIAsl B ce0e 4epThl CYIIECTBUTEILHOIO U IVIarojia U Hecyluasi B ce0e OTTEHOK
3HauEHHs HEKOTOPOTO Mpoliecca:

» to check — checking;

» to read — reading;

» fo write — writing.

See Appendix A: Grammar (The Gerund), maon. 4.2.

Study the following examples

1. The company representative doesn’t mind collaborating with us. /lpedcma-
sUMenb KOMIAHUU He 803padcaem nPomue mozo, 4modsl Nopadomams ¢ Hamu.

2. Avoid using an out of date rock drilling facility. M36ecatime ucnonvzosanus
yemapesuie2o 060py0osanust 0iist Oypenus 20pHbIX NOPOO.

3. I simply adore making geological maps. 4 npocmo oboosicaio coz0asamo eeo-
Jlo2udecKue Kapmol.

Exercise 16. Open the brackets and write the gerund forms of the verbs.

1. Could you please stop (make) mistakes in your reports at the conferences?

2. I don’t enjoy (write) scientific articles on geological survey.

3. Does your work of a surveyor involve (deal) with technical equipment, (do) the
paperwork of (meet) with people?

4. I consider (take) the job of a prospecting specialist but in the end I decided
against.
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I don’t fancy (ask) my boss for some help.

The battery of this laptop need (charging).

She denied (read) the instruction.

Could you consider (reduce) the cost of prospecting?

Exercise 17. Translate from English into Russian using the gerund.

L.

2.

W

10.

I1.

12.

JlokaqurK 3aroBOpPHII POBHO B JEBATH YaCOB M MPOOJIKAI CBOIO PeUb O I'eo-
JIOTOpa3Be/IKe Ha MPOTSKEHUH BCETO 3aCe/IaHusl.

[IpencraBbre cebe, CKOJIBKO TpyJa HY>KHO, YTOOBI COCTABIISATh I'€OJIOTNUECKHE
KapThl.

[MokanyiicTa, mpojmoikaiTe paborarh, Mbl HE Oy/IeM BaM MEIIaTh.

WHcnekrop ckazall, YTo OH HE IPOYb IOA0XKAATh OKOHYAHUS MTOJTOTOBUTEIb-
HBIX paloT.

OH 3aMeTw1, KaK 3a)Kercsl aBapUilHbIA CUTHAJ, HO TIPOJIOJIKAJ MOBBIIIATh 000-
POTBL.

WmxeHepsl nmocrapaiich Bce NPEIBUACTh, HO OHH HE CMOIVIM IPEIOTBPATHTH
BBIHYK/ICHHBII IIPOCTOM.

CriepBa MHE HpaBHJIach paboTa TOOBITYMKA YIS, HO 3aT€M 51 yCTajl OT BBIIIO-
HEHMS TSDKENoH paboThl B HEONIArONPHUTHBIX YCIOBUSX MO 3€MIICH.

. KapbepHHe pa6OTbI MMOCTOSIHHO IIPCPBIBAIOTCA. 910 MIOTOMY YTO PYKOBOAUTCIIb

IIOCTOSIHHO 3a0bIBaeT KOHKPETHU3HWPOBATh ITOBCCAHCBHELIC 3a1a4H.

. Ham ObUIO0 TIpenyioKeHO NepernpoBEPUTH TOYEUHOE MECTOINOIOKEHHE PYAHON

YKHJIBI JIO TOTO, KAK HAHOCUTb YK€ OTMEUCHHBIN Y4aCTOK Ha T€0JIOTHUECKYO KapTy.
MopepHu3aiys MpOU3BOICTBEHHOTO MPOIECCa MOKET IMOBJIEUh pacIIMpeHne
mrara pabo4ero mepcoHarna.

Komrmanus otioxwuiia pa3paboTKy 30J0TOHOCHOW YKHIIBI U3-32 YIPO3bI 3aKPhI-
THUS TIPOCKTA.

[Ipomnry Bac, mpexparnTe pabOTHI Ha ’TOM YYaCTKe, YTOJIbHBIN TIacT HCTOIIHICS.

Grammar
The Gerund and the Infinitive

B anmmiickoM s3bIKE MTUPOKO MCIIONB3YIOTCS TepyHInid n nHGuHUTHB. HekoTo-
pBI€ TIIaroIIbl YIOTPEONISIOTCS ¢ HHPHUHUTHBOM, HEKOTOPBIE — C TEPYHIHEM.
See Appendix A: Grammar (The Gerund and The Infinitive), mabn. 4.3.

Study the following examples:

1.

2.

The surveyor asked his assistants to keep quiet. /eodezucm nonpocun céoux
NOMOWHUKOB 3AMOTYAMDb.

Every company hates doing the same analysis, over and over again. Kaocoas
KOMNAHUs HeHABUOUm 0elams 0OUH U MO Jce AHANU3 CHOB8A U CHOBA.
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3. He decided to give up field work. Ox pewun 6pocums nonesvie pabomeoi.

4. 1 am thinking of applying that new geological method for pit reserves
prospecting. 4 dymaro o npumenHeHuu 5mo20 HOB020 2e0N02UHECKO20 Menoodd
07151 pazeeoKu KapbepHbiX 3andacos.

5. I remember the professor speaking on types of coal. 4 nomnio, kax npogpeccop
2080pUIL O MUNAX YIS,

Exercise 18. Make two lists of verbs: followed by gerunds and by infinitives.

The Gerund The Infinitive

Adore, agree, anticipate, arrange, avoid, consider, delay, demand, deserve, detest,
dread, enjoy, expect, fail, help, hesitate, imagine, invite, involve, keep, mention, miss,
need, offer, order, plan, postpone, practice, pretend, recall, resend, risk, suggest, tend,
threaten, warn.

Writing
Exercise 19. Read the text and classify the phrases in bold.

Up Steady Down

Measuring the effectiveness of geological exploration and looking for trends that
will lead to improved exploration success are key drivers for continued investment in
the exploration industry.

Expenditure on exploration in Australia, for example, reached a peak in 2008,
which reflects a massive increase in exploration for iron ore resources and, to a lesser
extent, coal resources. The correction after the global financial crisis in late 2008
resulted in a significant drop in 2009 — up to 42 % globally, most of which was
recovered in non-ferrous mineral exploration expenditures in 2010. The Australian
Bureau of Statistics report on current trends shows continuing strength, but the return
on expenditure on new deposits has been disappointing.

Geoscience Australia identifies only one gold discovery, three base metal
discoveries and one molybdenum discovery from 2008-2010. This decreasing
discovery rate is reflected in Australia strongly focused on brownfields drilling, with
63 % of expenditure on those targets. While the latest trends show a slight increase in
greenfields exploration, the overall trend shows a continuing focus on areas with a
higher probability of success.

With respect to greenfield exploration, the industry is moving from a phase of
discovery of near-surface deposits to generating methods for discovery of deposits at
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depth, either below an unconformity or within a basement terrane, but with no exposure
at surface.

(abridged from: https://www.srk.com/en/newsletter/exploration-geology/exploration-
mineral-deposits-global-trends)

Exercise 20. What’s the main idea in each paragraph?

Paragraph 1. the search for successful exploration techniques
Paragraph 2.
Paragraph 3.
Paragraph 4.

Exercise 21. Which tenses did the author use to describe trends?

1. Expenditure on exploration in Australia, for example, reached a peak in 2008,
which reflects a massive increase.

2. The correction after the global financial crisis in late 2008 resulted in a
significant drop in 2009 — up to 42 % globally.

3. While the latest trends show a slight increase in greenfields exploration, the overall
trend shows a continuing focus on areas with a higher probability of success.

4. With respect to greenfield exploration, the industry is moving from a phase
of discovery of near-surface deposits to generating methods for discovery of
deposits at depth.

Exercise 22. Search the Internet and find a line graph describing geological
exploration. Analyze and write a description of the graph.

Use some of the following ideas for your writing task:

The graph shows

As an overall trend, It is clear that

It can be clearly seen that increased / dropped / remain unchanged /
remained steady

There was a fall / a drop / a rise in

There has been a slight increase

In conclusion, the graph shows that

(abridged from: https://www.ieltsexam.net/preparing/Writing task one single line
graph/208/)

UNIT 4C. MINING AND THE ENVIRONMENT

Learning objectives
In this part you will:
» study the words associated with mining and the environment;
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» read about mining effects on the environment;

» listen about the pros and the cons of mining;

» learn how to explain a problem and talk about an alternative solution on the
example of mining companies;

» review reported speech.

Before you read
Exercise 1. Practice to pronounce of the following words and word combinations
correctly:

Environment [mn'vararanmont] Okpyxaroras cpefa, IpupoaHas cpeaa
Activity [eek "trvrtr] JlestenbHOCTD, paboTa

Pollution [pa’'lun] 3arpsi3HEHHE OKPYKAIOIICH Cpebl, 3arpsi3HEHNE
Dispose [dis'povz] Pacnionarars, pacrnonoxuTh

Waste [werst] OTXO0/IbI, CTOKH

Impact ['1mpaekt] Bnusiaue, Bo3neiicTeue, 3hhexT

Release [rr'lizs] OcBOOOXKIATh, BBITYCKATh

Contaminants [kon'teemimants] Bpennbie BemecTBa

Linked to [Imkt] CBs3aHHBIH, CONPSIKEHHBIH, CBSI3BIBAEMBIN
Decline [di'klam] CHIKeHHe, cra, IaacHue

Failure ['ferlja] Heynaua, mpoBan

Policy ['polist] [lonutuka, crparerus

Preserve [pr1'z3:v] CoxpaHUTh, OAICPKUBATD

Sinkholes ['smkhaovl] KapcroBast BopoHKa

Before you read
Exercise 2. Match 1-8 to a—h to make collocations.

1. Water a) runoff

2. Release b) the environment
3. Negative ¢) sinkholes

4. Policy d) changes

5. Avoid e) impact

6. Preserve f) pollution

7. Contaminated g) pollutants

8. Waste h) disposal

147



® UNIT 4. PROSPECTING AND EXPLORATION

Try to guess what is depicted below:

Exercise 3. Read the text and write down all the negative effect of mining.

MINING AND THE ENVIRONMENT

Mining can have negative effects on the environment. For example, some mining
activities can result in water pollution. This is especially true if the miners don't
dispose of waste properly. Mining companies can reduce their negative impact on the
environment by being careful about how they dispose of their waste. Another way to
reduce the negative impact of mining on the environment is to use new mining methods
that do not harm the environment.

According to an environmental protection group, local mining companies such as Turtle
Mines and Wilkins Mining Group are doing a great job of reducing the negative impact
of mining on the environment. In particular, the group reported that mining companies
released fewer pollutants and contaminants in the last year. Furthermore, there were no coal
fires, which in the past have been linked to deforestation and a decline in biodiversity.

Executives at local mines credit various policy changes for these improvements.
“We have designed improved systems for waste disposal”: said Jason Gregson of
Turtle Mines. Gregson explained that safe disposal of waste prevents the hazardous
byproducts of mineral processing from contaminating groundwater. As a result, there
are also fewer instances of siltation arc contaminated runoff.

Meanwhile, Todd Wilkins of the Wilkins Mining Company reported that mining
companies are doing more to avoid problems in the future. “We've spent a lot of time
working with experts to avoid geological failures such as sinkholes and erosion”, he says,
“it's important to Wilkins Mining Company that we conduct our business in the most
environmentally-responsible manner. We want to preserve the environment, not destroy it”.

(abridged from: file:///F:/E%20book%20mining/Mining/N%20R%2011%20Mining/
MINING.pdf)

Exercise 4. Decide if the following statements are true or false. Correct the false
ones.
1. Turtle Mines improved systems for waste disposal.
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2. Mining companies can be more careful about how they dispose of their
waste.

3. Coal fires haven’t been linked to decline in biodiversity.

4. To use new mining methods is the best way to reduce the negative impact on
the environment.

5. Wilkins Mining Company wants to preserve the environment, not destroy it.

6. Siltation arc prevents the hazardous byproducts.

Exercise 5. Match the words and their definitions.

1. Asecondary product derived from a production process, manufacturing process
or chemical reaction.

2. Involving risk or danger.

3. A depression or hole in the ground caused by some form of collapse of the
surface layer.

4. The complex of physical, chemical, and biotic factors that act upon an
organism or an ecological community and ultimately determine its form and
survival.

5. An unwanted by-product of a manufacturing process, chemical laboratory, or
nuclear reactor.

6. A situation or occurrence in which something does not work as it should.

7. A substance that makes something (as air or water) impure and often unsafe.

NB!:

environmentally-responsible — sxoornuecku OTBETCTBEHHBII
waste disposal — yrunuzanus 0TX010B; pPa3MEIICHUE 0TX00B
coal fires — Bo3ropanue ymis

hazardous by-products — onmacHbie T00OYHBIE TIPOTYKTHI

a) Pollutant

b) Failure

c) Waste

d) Environment
e) Sinkhole

f) Hazardous
g) Byproduct

(abridged from: https://www.merriam-webster.com/dictionary/waste)

Exercise 6. Answer the questions about the impact of mining on the
environment.

1. What are some effects that mining has on the environment?

2. How can mining companies reduce their negative impact on the environment?
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3. What role do mining engineers play in encouraging mining companies to use
safe mining techniques?

4. How can groundwater pollution be reduced?

5. What is the environmentally-responsible manner of conducting business?

Exercise 7. Complete the sentences using the word given.

1. Open pit mining, where material is an open pit, is one of the most
common forms of mining for strategic minerals.

EXCAVATE

2. The water can pollute the region surrounding the mine and beyond.

CONTAMINATE

3. Open-pit mining is particularly to the environment because strategic

minerals are often only available in small concentrations, which increases the
amount of ore needed to be mined.

DAMAGE

4. When , some of the rocks expose radioactive elements, asbestos-like
minerals, and metallic dust.

CRUSH

5. with hydraulic pumps removes ecologically topsoil

containing seed banks, making it difficult for vegetation to recover.
BLAST and VALUE

6. Brine mining involves and the brine solutions to remove
harmful elements and compounds.
EXTRACT and EVAPORATE
(abridged  from:  https://web.mit.edu/12.000/www/m2016/finalwebsite/problems/
mining.html)
Listening
Exercise 8. Listen to the recoding about the Filipinos split over pros and cons of
mining and fill the gaps.
1. At present there are 4 mining sits in Palawan. All being by the local
government.
2. This large scale mining operation has been going on in Rio Tuba Mine for
30 years. It has not just the landscape of area but it also helped the
town .
3. Local government has over 100 mining applications this year.
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4. We are here to keep the balance; we are not really saying that we want to
the province and leave all this natural wealth .

5. The local government says over mining would be environmentally catastrophic,
so it has effectively put on additional operations.

6. For mining operator Robert Rodriguez mining is the answer.
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Exercise 9. Listen to the recording again and classify the following statements
into problems and solutions.

Problems Solutions

Find the balance between the price of development and cost of the environment.
Government encourage industries growth.

Have an environmental law in place.

Keep balance between mining and the environmental protection.
Leave natural wealth untouched.

Monitor the sites.

Over mining would be environmentally catastrophic.

Put a ban on additional operations.

Reject applications for the area.

10. Responsible mining is the answer.

11. Take measures to stop polluting local rivers.

12. Too many claims over every square inch on the Island.

(abridged from: https://youtu.be/JOgZ8xyCClw)

PN R WD =

e

Writing
Exercise 10. Write who those statements relate to: an interviewer / local
government / a mining operator / local communities and people / vice governor.

Speaking

Part1

Problems and Solutions

Language to describe problems Language to describe solutions
We 've got a problem with —y Hac ipoGiiema ¢ Let’s try to — maBaiif mompoOyem
1t looks like we face a problem of — BBITIAINT TaK, Kak Oy/- Let’s [V] — naBaii (cnenaem)
TO GBI CTOJIKHYIUCH C MPOOIEMOit We need to — HaM HY>KHO

There is / isn t — nMeeTCsl, IPUCYTCTBYET [Noun] needs + Ving — Hyxnaetcs
There are / aren t — UIMEIOTCS / IPUCYTCTBYIOT ‘We might / we could — MbI MoOT-
We can t — Mbl HE MOXKEM T OBl
We don t understand how — Mbl He TOHIMaeM, KaK It’s a good idea to — xopomas unes

JUi1s onMcaHust IMEIOLIUXCS IPOOIIeM 0OBIMHO HCHIOB3YIOTCS:
» Hacrosimee Bpemst riarona to be (Present of “to be” form)
1t looks like there is a problem in a mining shaft

» Hacrosimmee coBepmienHoe Bpems (Present Perfect)

We’ve got some problems with the schedule

» Hacrosimmee mponomkenHoe Bpems (Present Progressive)
The alarm system isn’t working properly
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Exercise 11. Pretend to be at the meeting discussing various problems and

solutions on the topic of environmental problems. Transform the following sentences
using the table above.

“Most of the mining industry has not been proactive in environmental protection.

Mining must be and can be fixed. It can be made an environmentally friendly activity.
It only takes the will. All communities must band together and do it”.

Professor of Mining Engineering, MTU, Dr. Gertsch

What seems to be the problem? (Ymo npedcmasnsiem coboti npoonemy?)

. “The need for minerals will expand. Computers, cars, and houses arc minerals.

The world wants these products. The world needs these products. Mining
supplies the minerals that keep people alive, but not without side effects”.

. “The power to run the computers was generated from coal and distributed by

aluminum and copper conductors. Toothpaste, baby powder, electric guitars, paper,
scouring powder, aspirin, prosthetics, symphony orchestras, toilets, all contain earth
materials. The demand for the products of mining will not go away”.

. “Along with the valuable materials released from the earth come destructive

chemicals (or, more broadly, chemicals that are not yet valuable). Two of the
worst examples are acid drainage and heavy metal pollution. The sulfur reacts
with water to form acid. In addition, when mining leaves waste rock behind,
contained metals often leach into the kind and the water”.

. “Holes and piles of rock are left behind. The old coal mining districts of West

Virginia and Kentucky have a legacy of virtually worthless land. To see a
haphazard jumble of rock piles and holes makes us wonder whether humans
can ever be good stewards of the planet”.

. “Recycling is sometimes posed as an alternative to mining. This formulation

is also the wrong way to frame the issue. To say that mining impacts can be
lessened by recycling is true, but recycling is only pan of the solution. There
will always be a need for new earth materials, particularly if human populations
continue to growth”.

Exercise 12. Now move toward the solutions might come up with. Chose the

appropriate variant to the problems above.

As for the solutions, (umo kacaemcs peuterutl, mo)
One of the solutions is that (OnmHO W3 peleHHe 3aKIIIYaeTCs
B TOM, 9TO)
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1. The waste rock chemicals from mining and milling can be removed and turned

into useful products. Total control over the chemical content of the rock is
required, for example, why isn’t waste sulfur used to produce acid for the
manufacturing industry?
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2.

Mines move a lot of rock that winds up as waste. Other mines produce rock that
is used as building, construction, and pavement aggregate. An obvious question
is why isn't waste rock used as aggregate? The answer may be that new ways of
product separation arc needed or that new formulations of concrete and asphalt
may be required.

. It is not hard to envision new methods of mining that would have less impact

on the environment and would reduce or eliminate scarring of the land. For
example, perhaps techniques as diverse as directional drilling in the petroleum
industry' and for that matter laparoscopic surgery in medicine could be applied
to recovering valuable metals and minerals while dramatically reducing the
amount of rock that must be moved. At the very' least such an approach is
suggestive. Take a systems approach to planning projects. If projects arc
planned from the outset with a low impact perspective, it should be possible to
avoid problems or turn potential problems into assets. For example, open pits
can be used as lakes or reservoirs if a project is properly planned. Perhaps post-
recovery uses could be found for underground mines if such uses were taken
into account at the design phase.

. Akey objection to mining from the environmental industry is that they have little

faith in the outcome of mining operations. A certified project would eliminate
doubt. Approved projects could proceed faster, thereby rewarding good mining
practices. It’s time to make mining work in the environment.

(abridged from: https://ctb.ku.edu/en/table of contents/implement/physical social
environment/environmental quality/ma nbeing a coal miner was incredibly)

Speaking

Part 2

Questions for in-class discussion on environmental problems

Exercise 13. Answer the following questions. You may use the information from
the Internet.

1.
2.

What are theoretical and methodological foundations of ecological geology?
What are problems of ecological geology and modern eco-politics in the field
of rational subsurface use, including various regions?

What modern methods of obtaining and generalizing geological information do
you know?

. What are ecological bases and methods of assessment of the state of the natural

environment?

. What are mechanisms and principles of natural and subsurface use management,

environmental management?

. What methodological aspects of the training of ecologists in higher education

are used?

. What are modern problems of ecological geology?
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8. What methods of obtaining and summarizing geological information, as well as
the principles of ecological and geological mapping, do you know?

Exercise 14. Develop the following ideas. You may use the information from the
Internet.

1. Theoretical and methodological foundations of ecological geology and rational
subsurface use.

2. Modern methods of obtaining and summarizing information on environmental
problems of subsurface use.

3. Criteria and methods for assessing the state of the natural environment and
ways of its rehabilitation.

4. Scientific and methodological aspects of training of bachelors, masters and
postgraduates in environmental geology and rational subsurface use.

Exercise 15. Make up a dialog between a journalist and a mining executive
using some of the ideas on the topics above:

Follow the example:

Journalist (F): Good morning, Mr. Gregson. Thank you for making time for this
interview.

Mining Executive (M): It's my pleasure.

Journalist: I understand that your company has recently implemented a number of
changes that are meant to reduce its impact on the environment.

Mining Executive: That's correct. We want to make sure our activities aren't hurting
anyone.

Journalist: Can you give me any specifics about this?

Mining Executive: Absolutely. For one, our engineers designed tailing ponds that
are less likely to spill.

Journalist: Which prevents the contamination of groundwater?

Mining Executive: Right, that's a big concern for us.

Journalist: That's wonderful to hear. What other changes has the company
made?

Mining Executive: We realized that awareness is a great tool against accidents.

Journalist: That's interesting ... so, you are trying to educate your employees about
environmental issues?

Mining Executive: Exactly. Recently, we started hosting training sessions for these
important issues. Journalist: Like what?

Mining Executive: For example, once a month, we have a training workshop on
the proper storage of coal. Hopefully, that will help prevent coal fires.

Journalist: That's wonderful. It's great to hear that your company is doing so much
to be environmentally responsible.
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Grammar
Reported Speech (kocBeHHas1 peub)

KocBenHast pedb — 3T0 peus, epeaaBaeMas He CII0BO B CJIOBO, a TOJIBKO 110 COAep-
’KaHWIO, B BUJIC JTONIOJIHUTEIILHBIX MPUAATOYHBIX MPEIOKCHUI, 0e3 COXpaHCHUS
CTHJIMCTUKHU aBTopa. Bce mpeioikeHus, UMEIONIHe KOCBEHHYIO peub, SIBISIOTCS
CJIOKHOTIOTYMHEHHBIMH, TJIC B IJTABHOM TIPEJIIIOKEHUN HCIIOB3YIOTCSI CII0OBA aBTO-
pa, a B IPUJATOYHOM — CaMa KOCBEHHAs peyb.

(abridged from: https://speakenglishwell.ru/kosvennaya-rech-v-anglijskom-ya-
zyke/)

See Appendix A: Grammar (Reported Speech), maon. 4.4—4.16.

Study the following patterns:

1. An inspector said that the reason of an explosion had been a coal fire. Hucnex-
MOp CKA3a, 4mo npuUIUHOL 83pbled Obll Y2ONbHbILL NONCAD.

2. Experts said that the geological failures were being investigating. Dxcnepmoi
3aA6UNU, YMO 8 HACMOAUee 8PeMs 8e0emCsl U3yUeHUe 2e0102UNECKUX NPOBATIO8.

3. Environmental protection representatives said that local governments had to
put a ban on the release of pollutants and contaminants from mining facilities.
Ipeocmasumenu oxpanvl OKpydIcaioujell cpeovl 3as18UlU, Yo MeCmHble oped-
Hbl 81ACMU QONHCHBL ObLIU HATLOHCUMD 3aNPem HA 8blOPOC 3A2PASHAIOUWUX e~
wecms u 3a2pA3HAIWUX NPpUMecell ¢ 20PHO000bIBAIWUX NPEONPUAMULL.

Exercise 16. Transform the direct into indirect speech.

1. The student told his professor: “I hope to pass the exam on geology”.
She said: “The professor is listening to us”.
One student says to another: “I didn’t make any mistakes in my report”.
The university director told his colleagues: “I saw new monographs on
geological ecology”.

5. The ecology specialist said: “I can’t read articles in English”.

6. My professor told me: “Get ready for the credit on geology”.

7. The student said: “I will not work on my major in the future”.

8. My colleague said to me: “I’m not really ready for the conference”.

9
10

N

. The teacher says: “You have plenty of ideas to write the report on this topic”.
. I'said to my teacher: “I haven’t attended geology classes for a very long time”.

Exercise 17. Transform the questions into the indirect speech.

1. The professor asked me: “Are you going to report on your scientific research”?
2. A student stopped me and asked: “Have you got a program of the conference”?
3. Someone asked me: “Do you want to be a geologist or petroleum well driller”?
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The professor asked me: “How many types of rocks making the Earth’s crust
do you know”?

The professor asks: “What is the difference between metamorphic rocks and
magmatic rocks?”’

The professor asked the students: “What do you know about faults and folds™?
The professor asks: “How large is this coal field”?

Students ask: “What are the problems of modern geology”?

The student asked: “Is it difficult to write a doctor’s thesis on geology”?

The teacher asks: “Will you tell us about sedimentary rocks”?

Exercise 18. Translate from Russian into English.

1.

2.

|9 98]

A e

10.

MBI nonpocuiy aBTopa MOHOrpaduu MOSICHUTH HaM HEKOTOPbIE MOMEHTHI €0
KHHTH.

ITpodeccop Beresr HaM TOTOBUTH AHHOTALMIO K CTAaThe HA PYCCKOM M HA aHIVINM-
CKOM $I3bIKaXx.

51 ckazain cBOeMy MPEroAaBaTelto, YTO He CMOTY CIaTh I€OJIOTUI0 aBTOMATOM.
Hamm coaBTOpBI TOBOPST HaM, YTO €Ile HEe OTPEAaKTHPOBAIHN CBOKO YacTh J10-
KJ1aj1a.

Opranusarop KoH(EpEeHIMH MPEAYTPEIII HAC, YTO Ha JOKJIA/ PEJOCTaBIISCT-
csl He Ooree IeCATH MUHYT.

JIMpeKTOp MHCTUTYTA BEJIE]l HaM 3aIl0JIHATh KYpPHAJ Ha aHIJIMHCKOM SI3BIKE.
[Tpodeccop MOMpoCuII MEHst CTaTh COABTOPOM €r0 CTaThH.

CexpeTapb KOH(pEPEHIMU CKa3alla MHE OTHECTH JOKYMEHTBI TUPEKTOPY.
Havansank OKCIICAUIINHU 3allpECTUJI HaM yHOTpe6J'I$ITB CIIMPTHOC IIPH UCIIOJIHEC-
HHH.

[pencraBuTenb TEONIOTHYECKON KOMITAHUH CKa3al, YTO y HUX €CTh BaKaHCHU
Ha JIOJDKHOCTB MCCIIeJOBaTeNeii-OKCIIEPUMEHTATOPOB.



APPENDIX A: GRAMMAR BANK

UNIT 1
The verb “to be”
Ta6nuua 1.1
T Hacrosiee Bpems IIpomeamee Bpemst Bynymee Bpemst
! (Present forms of “to be”) | (Past forms of “to be”) | (Future forms of “to be”)

| Am Was

‘\()3: Are Were
Will be

He
She Is Was

It

[Ipu cocraBiaeHNU yTBEPAUTEIBHBIX U OTPULIATEIBHBIX NPEATIOKEHUNH HE00X0Iu-
MO COXPaHATh MPSIMOH MOpsAOK ciioB (Tadm. 1.1):

S +V (to be)
S + V (to be) + not

[Ipu cocTaBiieHUN BOIIPOCOB B MPEATIOKEHUN HEOOXOIUMO TTOMEHSTH TPSMOM T10-
PSII0K CJIOB HA OOpaTHBIN. DTO 3HAYUT, YTO CYOBEKT U TJIAroJl IOMEHSIOTCS MECTAMHU:

(Wh-questions) + V (to be) + S

Present Tenses

Present Simple (HacTosiiee npocroe BpeMsi)

MBI HCTIONTB3YeM HACTOSIIIEE TIPOCTOE BPEMsI JIJIsl TOTO, YTOOBI TIOTYEPKHYTh, UTO JCH-
CTBHUE, O KOTOPOM MbI TOBOPHUM, TIPOUCXOIUT PErYJISIPHO (KaXKIbIH JAeHb / HENEeItO / TOM),
WM JIJIsI TOTO, YTOOBI TOBOPHTH O IEHCTBHUSX, KOTOPBIE CIIpaBEeIUBEI Beerna (Tadi. 1.2).

Cnosa-unouxkamopsl 6pemenu 8 NPeoLoNCEHU:
always (Bcermaa);
usually (00b19HO);
often (4acro);
seldom (peako);
sometimes (MHOTIA);
never (HUKOTJA);
every day / every week (Kaxplii JIeHb / KaX/IyHO HEZCIIO).

v v Vv Vv Vv Vv Vv
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Tabnuua 1.2
Present Simple
I, We, You, They He, She, It
+ S+V S +V (s/es)
- S +donot+V S + does not + V
? Do+S+V Does +S+V

Present Progressive (HacTosilee mpoioJIsKeHHOE BpeMsl)

Mpbl ucToNb3yeM HacTosiIiee MPOJOIDKEHHOE BpEeMs Ul TOTrO, YTOOBI MOI4ep-
KHYTb, 4TO JCUCTBHE, O KOTOPOM MBI TOBOPUM, MPOUCXOIUT B MOMEHT peur / B HACTO-
SIIUH TIEPUO BpEMEHH / 3aIUTAaHUPOBAHO HAMU Ha Ovkaiiinee Oyaymiee (Tadm. 1.3).

Crosa-unouxamopul 8pemeru 8 NPedONCeHUU.

» MOMEHT PeYH:

— now (ceiyac);
— at the present moment (B HACTOSIIIIMI MOMEHT);
— at this moment (B 3TOT MOMEHT);
— HACTOSIINHI TEPHO]] BPEMCHU:
— currently (Ha HacTosIee BpeMs);
— at present (Ha HACTOSTITUH TICPUON);
» Ommkaiimee Oymyiee:
— tonight (cerozHst Be4epom);
— this weekend (B 3TOT BBIXOZHOM);
— today (ceromnst 1HEM).

Tabnuua 1.3
Present Progressive
1 You, We, They He, She, It
+ S +am + V(ing) S + are + V(ing) S +is + V(ing)
- S + am + not + V (ing) S + are + not + V(ing) S +is + not + V(ing)
? Am + S + V(ing) Are + S + V(ing) Is +S + V(ing)

Present Perfect (HacTosiee coBepiieHHOE BpeMsi)

Mpbl HCIIONB3yeM HACTOSIIEEe COBEPIICHHOE BpEeMs JJIsi TOTO, YTOOBI MOIYep-
KHYTb, YTO COBEPILECHHOE B MPOILJIOM JCHCTBUE UMEET aKTyaJIbHBIN [UIs1 HAC PE3YNIbTaT
WJIM TIOCJICAICTBUS B HACTOSIIEM BpeMeHu (Tadi. 1.4).

Crosa-unouxamopul 8pemenu 8 NPeoONCeHUU.

» HelaBHEE MPOILIOE:

— just (TOJIBKO 4YTO);
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— only just (exBa);
— recently (HenaBHO);
— already (yxe);

» HApCUud U BbIPpAXKCHHUA C YKa3aHHUCM Ha HACTOSIIUN MOMEHT:

—ever / yet (eie);

— so far (Ha TeKymHii MOMEHT);

— up to now (10 cux mop).

Tabnuua 1.4

Present Perfect

I, We, You, They He, She, It
+ S + have + V(ed/3f) S + has + V(ed/3)
- S + have + not + V(ed/3f) S + has + not + V(ed/3f)
? Have + S + V(ed/3f) Has + S + V(ed/3f)

Past Tenses

Past Simple

Mag1 HCIIOJIB3YEM IIpOoHICAIICE MPOCTOC BpEMs IJisd TOTO, YTOOBI TOBOPUTH O COOBI-
THUH, KOTOPOC MPOU30ILIO B OIIPEACIICHHOC BPEMS B ITPOLIJIOM, 3aBEPUINIOCH U HE IIPO-

TOJKAETCs B HAcTosmeM (Tabm. 1

3).

Cnosa-unouKamopsl 8pemenu 8 NPedLoHCEHUL:

» yesterday (Buepa);

» the day before yesterday (mmo3aBuepa);
» last week / month / year / weekend (Ha mpomuutoii Hezpene / B mponuiom mecsue /

roiy / B IPOILIbIC BHIXOJHBIC);
» ago (a day ago/ a year ago and etc.) (Ha3ax: JeHb Ha3a 1/ MECSAI] Ha3al / TOl Ha3an);
» ciyxeOHbIe ciioBa: in / on (in 2018 / on Wednesday).

Tabnuua 1.5

Past Simple

I, We, You, They, He, She, It

+ S + Ved / 2form

S + Ved / 2form

- S + didn’t = did not + V1

S + didn’t =did not + V1

? Did+S+Vl1

Did+S+V1
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Past Progressive

MBpbI HCIOB3yeM MPOIIEAIIee MPOIOHKEHHOE BPeMsl JIJIsl TOTO, YTOOBI TOBOPUTH
0 JICUCTBHH, KOTOPOE JUTHUIIOCH B ONPECICHHOE BPEMs B IPOIILIOM.

Croga-uHOuUKamopvl 8pemMeHu 8 NpedjiodCeHUU, YKA3bIBAUWUE HA KOHKPEMHbIL
MOMEHm OetiCmeus:

» ciyxeOHbIe ciioBa: at, when, while (B / koraa / B TO Bpemsi, Kak).

Tabnuua 1.6
Past Progressive
1 We, You, They He, She, It
+ S + was + Ving S + were + Ving S + was + Ving

- S + was + not + Ving

S + were + not + Ving

S + was + not + Ving

? Was + S + not + Ving

Were + S + Ving

Was + S + Ving

Future Tenses and “to be going to”

Future simple

MBpl ucrosbp3yeM Oyayliee mpocToe BpeMsl Uit TOTO, YTOObI:

coenamov npeononodicerue o byoyujem:

» be sure (OBITH YBEPEHHBIM);

» think (mymats);

» believe (mosarars);

» perhaps (BO3MOXXHO);

» probably (BeposiTHO);

» certainly (6e3yciI0BHO);

8bIPAdNCAMb 00U AHUSL, HA0EHCObL U ONACEHU.!

» hope (HamesThbes);

» promise (00erarh);

» afraid (GosTBCSH);

» swear (KJISICTbCA);

dasams NPocHO3bL HA OYOyuiee u 2080pumb 0 CHOHMAHHBIX PEUleHUsIX, KOmopble
Mbl NPUHUMAEM.

Tabnuua 1.7

Future Simple

| We, They, You He, She, It

S+will+V

S+ will +not +V

Will+S+V
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To be going to

Mp&1 ncnonb3yeM KOHCTPYKIIHIO to be going to (coduparses 9To-mmbo Aaenath), Kor-
Jla 3apaHee MIaHUPYEeM YTO-TU00 CIIeNIaTh U KOT/Ia TOBOPUM O TOM, YTO YTO-JIMOO MPo-
H30MIeT ¢ OOJbILIEH BEPOSITHOCTHIO M ISl 3TOTO €CTh BCE MPHU3HAKU.

1 am going to apply for a job soon.

Look at these clouds! It is going to rain.

Tabnuua 1.8
To be going to
| You, We, They He, She, it
S+ am going to +V S + are going to + V S +is going to + V
S + am not going to + V S + are not going to + V S + is not going to + V
Am+ S + going to + V Are + S + going to + V Is + S + going to + V
UNIT 2

The passive voice

B crpanmarensrom 3amore ITOAJIEXKAILEE (cymecTBUTEIEHOE WU MECTOMME-
uue) Boipaxkaer JIMLIO (wmu [TPEJIMET), HA KOTOPOE HAIIPABJIEHO JIEM-
CTBUE, BbIpakeHHOE INIarojaoM-cKa3yeMbIM. JlelicTBHE MPOU3BOAUT JIULIO WM TPE-
MET, BBIPQKEHHBII CYIIECTBUTEILHBIM WM MECTOMMEHHEM B (DYHKIIUH JOTIOTHEHUS
¢ mpemiorom by (kem). Ho normonmHeHue B cTpaaTeIbHOM 3a5I0Te YacTO OTCYTCTBYET,
MOCKOJIbKY OCHOBHOE BHUMaHHUE HAIPABJICHO HE Ha JULO (MM MPEIMET), COBEPIIAIO-
1iee JeiicTBre, a Ha OObEKT JAeMCTBUS U €r0 Pe3yJbTar.

HenepexomHbie maroisl, T. €. TIAr0Jbl, KOTOPbIE HE MOTYT UMETh Ipu cede mpsi-
Moro jononHeHus (to live, to arrive u ap.), He MOTYT ynoTpeonarTscs B hopme cTpajia-
TEJIBHOTO 3aJI0Ta.

CrpagarenbHBIN 3a710T 00pa3yeTcs MpH TOMOIIH BCIIOMOTaTeIFHOTO Taroia to be /
to get B cooTBeTCTBYOIIEM BpeMeHH U Participle II cmbicoBoro rimarona (uimu Tpetben
(hOpPMBI CMBICIIOBOTO IJ1arona).

B 3aBucuMocty oT ynorpeOinsieMoi BpeMeHHOH (hopMbl H3MeHsIeTcst raro to be /
to get, KOTOPBI ABISETCS MMOKa3aTeNleM JInIa, Yucia 1 BpeMeHu (Tabm. 2.1).

(abridged from: https://catchenglish.ru/grammatika/passive-voice.html)

VriorpebiaeHue NacCHBHOTO 3aJ10Ta B PEYH:

» TOBOPSIIMIA HE 3a0CTPSICT BHUMAHUE HA TOM, KEM WJIM Y€M BBITIOJNHSETCS KaKoe-
mbo newictBue: My geological report will be discussed on Monday;

» TOBOPALIMI YKa3bIBaeT Ha OOBEKTA MIIM Ha CyObEKTa, COBEPLIAIOLIETO CHCTBUE;
IPY 3TOM YIOTPEOISIFOTCS TIPEIIOTH:
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— by, ecnu peub uaer o0 OnyIIEBICHHBIX CyObeKTax WM 3eMeHTtax: 1he last
geological report was approved by our professor;

— with, Kory1a ykaspIBaeTcst HA HHCTPYMEHT, Opykue mudo marepuai: 1he piece
of coal can be destroyed with a hammer-.

Tabnuua 2.1

Tense

Passive

Examples

Present Simple

Am/is / are + Ved / 3form

Many metals are recycled

Present Progressive

Am/is/ are + being + Ved / 3form

The metal is being heated

Past Simple

Was / were + Ved / 3form

The new method was called bronze

Past Progressive

Was / were + being + Ved / 3form

While the copper was being heated,
the tin was mixed in

Present Perfect

Have / has + been + Ved / 3form

These methods have been used for
years

Past Perfect

Had + been + Ved / 3form

Bronze had already been discovered

Future Simple

Will + be + Ved / 3 form

The metals will not be replaced

Future be going to

Am/is/ are + going to + be + Ved /
3form

It’s going to be replaced

Modals *should + be + Ved / 3form Metals can be made better and
stronger
Modals Perfect *should + have + been + Ved / 3form | Bronze may have been discovered

by accident

(abridged from: Cambridge Active grammar B2 Level. Davis Fiona, Rimmer Wayne.

2011: 143)

OO6paruTte BHUMaHUE!

» B maccuBHOM 3a510T€ MOTYT YHOTPEOJIATHCS TOJIBKO TIIAr0NIbl, UMEIOIIHE IPSIMOE
JIOTIOJTHEHUE (TiepexoHbie). HerepexoqHple TIIaroibl B ITACCHBHOM 3JI0TE CTa-
BUThCS He MOTYT. Hanpumep:

to appear — NOAGIAMbCA

to arrive — npubvieams

to be — bbimo

to become — cmanosumucs
to belong — npunadnexcamo
to come — npuxooumau

to consist — cocmosimo u3
to fit — nodxooumo
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to fly — nememso

to go — uomu

to have — umemso

to hold — depoicamo

to lack — nedocmasamo

to last — onumocs

to possess — oonadamo

to resemble — 6vimb noxosicum

to seem — Ka3amvCsi

to suit — 200umucsi

» B maccuBHOM 3aj10r€ HY)KHO yIOTPEOISTh HHPUHUTUB ITOCIIE MOAAJIBHBIX IJ1aro-
noB. Passive Infinitive BermsaauT cnemyrommm odpazom: to be done nim to have
been done.

I want to be helped to analyze my geological report.

My geological report has not been approved, the professor must have rejected it.

» B maccuBHOM 3aJiore MepeBojl ¢ aHTIMICKOTO HA PYCCKUN HEKOTOPBIX IJIATr0JIOB
MOYKET 3aTPYIHHUTh:

to advise — cosemogamu

to allow — noseonsime

to ask — cnpawusamn

to deny — ompuyamo

to forbid — 3anpewame

to forgive — npoujams

to offer — npeonacamo

to order — npuxasvieame

to pay — niamums

to promise — obewamo

to refuse — omkazvleamo

to show — noxa3zvieamsy

to teach — yuumo, npenooasamso

Bo u3bexanne ynoMsHyThIX TPYAHOCTEH CIEAYyeT MPUICPIKHUBATHCS CICTYIONIETO:

B MAaCCHUBHBIX KOHCTPYKIHUAX AQHTJIUMCKOTO S3bIKa noajieikamnee COOTBETCTBYCT IMPEI-
JIO)KHOMY AOIIOJIHEHHIO B PYCCKOM SA3BIKE:

they asked — they were asked: onu cnpocunu — ux cnpocunu,
she told her — she was told: ona cxkazana eii — eii ckasanu.

(abridged from: http.//puzzle-english.com/directory/present-simple-passive?)

Cause and Effect Language

SI3bIKOBEIC KOHCTPYKIHWU JI TOCTPOCHUA HpCI[J'IO)KCHI/Ii/'I, OIMUCBIBAOIUX ITPHUYIH-

HY U CJICICTBHE, IIPEJCTABICHBI B Ta0M. 2.2.
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Tabnuua 2.2
Cause and effect constructions Translation
This lead to... DTO NPUBETIO K...
This caused... 370 BBI3BAJO. ..
The cause of ...was [puunHoii Gbua. . .
...was caused by... ... OBIJIO BBI3BAHO. ..
...resulted in... ... 3AaKOHYHJIOCK. ..
...asaresult of... ... B KQ4eCTBE Pe3y/IbTara ...
If [PRESENT], [will+V]. Ecmm ..., TO...

The process description

SI3BIKOBEIE KOHCTPYKIUU JId TTOCTPOCHUS Hpezmonceﬁm‘/i, OIMUCBhIBAIOIUX IIPO-
[IeCC ¥ €T0 CTaJIuH, PEICTABICHBI B Ta0m. 2.3.

Tabnuua 2.3
Constructions to describe processes Translation

Starters to mark the beginning of a process First / Firstly (Bo-mepBbIX)

First of all (mpexne Bcero)
Firstly, the fabric is soaked in the water To begin with (B mepByto ouepep)

The first step / stage is (repBblii war / atarm)
Continuers to make the progress of the process Second / Secondly (Bo-BTOpBIX)
explicit at any given stage Third / Thirdly (B-TpeTbux)

Next (cremyronimii)
Afterwards, the fabric is dried in the sun Afterwards (moToM, B TOCJICICTBUH)

After (mocne)

Then (3arem)
Synchronisers While (moka, B TO Bpems Kak)

At the same time (B Toke camoe BpeMsi)
Once the fabric is dried in the sun, the next step is to In the meantime, (Tem BpemeHeM)
iron it During (B Teuenue)

Before (o, mepen Tem, kak)

Earlier (panee)

As soon as (Kak TOJIBKO)

When X, then Y (korza... Toraa)
Once X, then Y (kak TOJBKO ... TOTIA)

Finishers to make the ending of the process explicit | Finally, (8 utore)
The process finishes by (mpouecc 3aBepiia-
Lastly, the fabric is folded ercs)

(abridged from: https://'www.coursera.org/lecture/teaching-english/3-1-1-describing-
a-process-mjuio)
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The Participle Il

[IpruacTre 11 (mpuyacTre mpomieaniero BpeMeH!) UCTIONb3YeTCs U1 BEIPAKEHUS
3aKOHYEHHOT'0 IIpoIiecca B aHIIMMCKOM sI3bIKe. J[jis 3TOro Kk 0cHOBE Iiarojia HeoOXoau-
Mo nipubaBuTh cyddukc ed:

extract (usenexams) — extracted (ussneuenHulii)

produce (npouszeooums) — produced (npouseedennnwiii)

break (nomams) — broken (cnomamnnutii / paznomannulii)

B Tex ciywasix, Korja Iiaroji HempaBWIIbHBIN, (OPMY MPUUACTHS HYKHO Oparh
13 TpeThel KOJIOHKHU TaOIUITHI HETTPaBHUIIHHBIX TJIarojioB (Taoi. 2.4).

Tabnuua 2.4
INFINITIVE PAST INDEFINITE ACTIVE PARTICIPLE II
Cut (pe3atb) Cut Cut (Hape3aHHBI)
Build (ctponts) Built Built (Bo3BenenHblit)
Begin (HaunHaTh) Began Begun (HauaThblii)

Bapuants! ynorpeOnenus u nepeBoaa npudactus 11:

Tabnuua 2.5

DyHKUHUSA

IIpumep

Onpenenenne

[Tonoxxenue: cieBa WM cripaBa OMpeessseMoro
cJoBa.

[lepeBon npuyactuem Ha:

-MblIi, -IIIHIiCSA, ~-HHBIH, -ThIii, -BIIHIiCSI

Molten rock crystallizes and solidifies — Pacruias-
JICHHAsI TIOPOJIa KPUCTAJLIM3YETCS M 3aTBEP/ICBACT.
melt — melted — molten / melted

O0cTOATEILCTBO NPHYHHBI
[Tonoxxenue: MpuIATOUHOE TPUYHHEI.
[epeBox: mpudacTue Ha

-Mbli, -IIIHIiCSA, ~-HHBI, -ThIii, -BIIHIiCsI

[Well-known all over the world] the Russian book
on electronics was also translated into English.

Tak kak pycckasi KHUTa 110 3IEKTPOHUKE U3BECTHA
BO BCEM MHpe, OHa OblIa MepeBe/ieHa 1 Ha aHTIIHi-
CKHH SI3BIK.

Know — knew — known

O0cToATEIHCTBO BpeMeHHU

INonoxeHne: MpUIAaTOUHOE BPEMEHH,

WHOT/Ia BBOAUTCS coro3aMu when (korma), while
(B TO BpeMsi KakK, BO BpeMs)

When given the book read the article about environ-
ment protection.

Kor/a BaM ialyT KHUTY, IPOYTUTE CTAThIO 00 OXpa-
HE OKpY»aroIen cpebl.

Give — gave — given

YacTtb cka3yemoro

Igneous rocks are divided into two groups
Marmariyeckye nopojbl MOAPa3eIsIoTCs Ha TPU

[PYIIIIBL
Divide — divided

(abridged from: https://study-english.info/participle-2.php)
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Zero and First Conditionals

Zero conditional

UNIT 3

YenosHoe nipesiokeHue HyneBoro tuna (Zero Conational) ucronbs3yercst Tora,
KOTJIa MbI TOBOPHUM O BEINaxX, CIPAaBEUIMBBIX Beeraa (0 HayYHbIX (haKTax U OYSBUIHBIX
Beniax). O0e yacTH yCJIIOBHOTO MPEJIOKECHUS CTaBATCS B HacTosiiee BpeMs. OOmas
cxema JUTsl YCIIOBHBIX MpeIoKeHUH HyneBoro Tuma (Tadm. 3.1):

IF [Present], [Present].

Tabnuua 3.1

IF clause (condition)

Main clause (result)

IF the food is out of date,

I don’t eat it

If you heat water at 100 degrees,

It boils

IF I have drunk,

I don’t drive

If you are talking,

I can’t concentrate

First Conditional

VYenoshoe nipemnioxkenue nepsoro tuma (First Conditional) ucnonb3yeTcs, koraa
MBI TOBOPHM O PEaNbHBIX COOBITUSIX OymyIiero BpeMeHH. To eCTh €CIH BBIMOJIHUTCS
YCIIOBHE, TO JACHCTBUE POU30ULT B Oyaymiem (Tadm. 3.2).

IF [Present], [*Future]

Tabnuua 3.2

IF clause (condition),

Main clause (result)

If it is dangerous out there

Iwon’t come

If you study,
If he doesn’t call,
If you see a smoke form the plant,

you will pass the exam
you should tell me immediately
press the emergency button

If you have come to class

the exam is going to be very easy

If you are working hard these days,

you will get a pay rise

(abridged  from:  https://test-english.com/explanation/b1-2/zero-first-conditional-

future-time-clauses/)
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Second and Third Conditionals

Second Conditional

[IpeanoxxeHust B yCJIOBHOM HAaKJIOHEHHH 0003HAYAIOT, YTO JEHCTBHE MJIM COCTO-
siHUe, 0003HauYaeMble IJ1aroJioM, MPEJCTaBICHbl He Kak (pakT, a Kak BOOOpakaemMoe
WM KeJaeMoe. YCIoBHOe Tpemnoxenne Broporo Tuma (Second Conational) mcmons-
3yeTcs TOTa, KOTZa Mbl TOBOPUM O BOOOPa)KaeMbIX COOBITHSIX HACTOSILErO M OyIy-

mero Bpemenu: IF [Past], [would +V1] (Ta6m. 3.3).

Tabnuua 3.3
THI VCIOBHOIO IF clause | Main clause Monve
y (condition) |  (result) pumep

Second Conditional | If + Past Would + mna- | If I had vacation in summer, I would spend it at
MaitoBeposiTHOE Simple, roi 0e3 to home. 1 fed with my shifts.

HacTosIIee Wi Oy- Ecan 651 y MeHs OBIT OTITYCK JICTOM, 51 OBI TPOBEIT
Jyliee ero jjoma. MHe Hajgoena Most pabora 1o cMeHaM

Third Conditional

VYenosubie npeanoxenus Tperbero tuna (Third Conditional) ncnonb3yrores, Kor-
J1a MBI TOBOPUM O TPOLIIBIX COOBITHSIX C LEJBIO:
» COJKaJICTh O CBEPIIMBIIEMCS;
» KPUTUKOBAaTh KaKUe-TH00 ACHCTBHS;
» TOBOPUM O COOBITHSIX, TPOU3OLIC/IINX B MPOILIOM U TIOJIOKUTEIBHO TTOBJIUSIB-
[IMX Ha TEeKYIIyIo cuTyanuto (Tadm. 3.4).

IF [Past Perfect]|, [would have + Ved/3f]

Tabnuua 3.4
I VCIOBHOIO IF clause | Main clause Monve
y (condition) (result) pumep
Third Conditional If + Past Would If we had taken a taxi, we wouldn t have missed
Hepeasbhoe mpo- Perfect, have + past | the plane.
ioe participle Eciu GBI MBI B3sUTH TAKCH, TO HE OTO3/1aJIH ObI
Ha caMoJieT

(abridged from: https://engblog.ru/conditional-sentences)

Participle I

Tabnuua 3.5

Oopa3oBanue npuyacrus I (mpasuna opdorpadun)

Ecnu maron B MHQUHUTHBE OKAaHYMBACTCSI HA HEMOE €,
TO TIpH IPHOABIIEHHH -iNg HEMOE € OITyCKaeTCsl

to give (maBarh) — giving
to write (mmcarp) — writing
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OkoH4aHue Tabn. 3.5

Ecnu rnaron B MHGUHNTHBE OKAaHYMBAETCS HA OJHY CO-
IJIacHYI0 OYKBY M € IPEAIIeCTBYeT KPaTKUil IIaCHBII
3BYK, TO 3Ta KOHEUHAsI COTJIacHasl y/JBAUBACTCS

to sit (cuaers) — sitting
to swim (11aBath) — swimming
to run (6erats) — running

YABauBaCTCsA

Eciu nHGUHUTUB OKaHUMBaeTCst HA OykBy «1», TO He3a-
BHCHMO OT yJapeHus 3Ta OyKkBa B OpHTAHCKOM BapHaHTE

to travel (myTeriecTBoBarh) — travelling
to cancel (oT™MeHsTH) — cancelling

Eciu nHOUHATHB OKAHYMBACTCS HA «-ie», TO OyKBa «i»
OITYCKAETCSI, @ «E» IMEPEXOIUT B «y»

to die (ymuparp) — dying
to tie (cBsA3BIBATH) — tying
to lie (mexkars) — lying

Tabnuua 3.6

Yunorpeoaenue Participle I/ Present Participle

B ¢yHxuun
ompeseIeHus

Ilepen cymecTBUTENBHBIM, KaK OTIVIA-
TOJIBHOE TpUJIaraTesibHoe (Ha pyCCKHU
SI3BIK TIEPEBOJUTCS IIPUUACTUEM UIIU 3KE
OTIPE/ICITUTEIILHBIM TIPUAATOTHBIM
MIPEATIOKECHHEM )

The speaking girls are our students.
T'oBopsinye eByIIKH (IEBYIIKH, KOTO-
pBIe TOBOPSIT) — HAIIN CTYACHTKN

(abridged  from:
vremeni.html)

UNIT 4

The Passive Voice: Modal Verhs

MopanpHble TIIaroibl B aHIIMHACKOM SI3bIKE BBIPAXKAIOT BO3MOKHOCTB, BEPOST-
HOCTb, HEOOXOJMMOCTb MJIN CITIOCOOHOCTH COBEPILCHHUS ICHCTBHS:
» «must» HCIOJIB3YCTCA IJId BBIPAXKCHUA JOJDKCHCTBOBAHUA, UCXOAAIIETO OT I'O-
BOPSIILETO;
b «cany — KyMEThb», «KMOYbY;
» «should» — «cnemyeT» — HCIONB3YETCS AJISI COBETOB;

» «need toy —

«CHYXKHO»

(tabm. 4.1).

https://catchenglish.ru/grammatika/prichastie-nastoyashchego-

— NS BBIPOKEHHS IOTPEOHOCTH TOBOPAIIETO

Tabnuua 4.1

Onucanne Texymei n/ nim Gyayuieii cuTyanquu

V1B CPAUTEIILHOC IPEAJIOKECHUEC

Object + may, must, can, could, ought to, should + be + verb3
The pits should be excavated on time

OTpI/IIIaTeJ'ILHOG NPEIJIOKEHUEC

Object + may, must, can, could, ought to, should + not + be + verb3
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OkoHyaHue Taon. 4.1

Must, may, can, should, might + object + be + verb3 (past

BonpocuTenbHoe NpeuioKeHe L
P pe participle)

IIpowmeniee Bpemst

VTBepANTENbHOE MPEUIOKEHNE Object + may, must, can, could, ought to, should + be + verb3

Object + may, must, can, could, ought to, should + not + have

OTpHLIATENILHOE [TPEUIOKEHNE
pHi e been + verb3

Must, may, can, should, might + object + be + verb3 (past

BonpocurensHoe npeaigokeHne ..
p pex participle)

OO0paruTe BHUMaHKUE Ha TIEPEBOJT MOJIAJIbHBIX [JIAr0JI0B B MPOIICANICM BPEMCHHU:
might have done — BO3MOXHO / MOXET yke

should have done — cienoBano Obl

must have done — 10DKHO OBITH

The Gerund

lepyHuit — HenuyHasi popMa aHTIHIICKOTO I1aroia ¢ cyddukcom -ing, coequHs-
folias B ce0e YepThl CYIIECTBUTEIBHOTO U TIarojia M Hecymasi B cede OTTEHOK 3Have-
HHsI HEKOTOPOTO IIporecca:

» to check — checking;

» to read — reading;

» to write — writing.

The company representative encourages innovative approaches to prospecting and
exploring — IlpencraBurens KOMIAHUM MOOLIPSIET NHHOBAIIMOHHBIE TOAXOABI K paz-
BEJIKE U [IOMCKY.

OO0pazoBaHue TepyHAMS IIPEIICTABICHO B Ta0M. 4.2.

Tabnuua 4.2
O0pa3oBaHue repyHaus
IIpaBuio IIpumep
K nHbHHUTHBY 0€3 4acTHUIIBI «t0» H00aBIsIeTCs To do — doing
cydduke «-ingy, mpu 3ToM 00pasyercs Tak Ha- To work — working
3pIBaeMasi YeTBeprast popma riarosa
OtpuuarenbHas hopma repyHaus IPU MOMOIIH For working overtime — 3a To 4to paboranu
YaCTHIIBI, KOTOpask CTaBUTCs nieper Gopmoii CBEPXYPOYHO
TepyHIUS For not working overtime — 3a To 4T0 He paboTa-
JIM CBEPXYPOUHO
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The Gerund and The Infinitive:

Tabnuua 4.3

I'narosel, ynmorpeotasionmecst
¢ repyHaneM

I'naroibl, ynorpeosiloniuecst
¢ MHQMHHUTUBOM

Tazonwl moluunenus u 206openus: admit,
anticipate, deny, consider, discuss, forgive,
imagine, mention, recall, recollect, remember,
suggest, understand.

1 remember the professor speaking on types of
coal

Cmpyxkmypa verb + infinitive:

afford, agree, arrange, attempt, decide, demand,
expect, fail, fond of, forget, hesitate, hope, manage,
mean (intend), offer, plan, prepare, pretend, promise,
propose, refuse, want, wish.

He decided to give up field work

Thazonvl, svipadicarougue smoyuu, wyscmea

u omnowenus: like, love, enjoy, adore, fancy,
dislike, hate, resent, detest, dread, mind.
Every company hates doing the same analysis,
over and over again

Cmpyxmypa verb + object + to infinitive:

advise, allow, catch, encourage, find, force (make),
help, invite, notice, order, permit, persuade, recom-
mend, remind, sea, teach, warn.

The prospecting specialists advised us to think well
before choosing a job of a geologist

I azonel, svipasicarowjue pazsumue Oelcmeuil.

begin, start, commence, continue, go on,
finish, stop.
We go on doing research on the topic

Thazonvl want, need, deserve, require
6 sHauenuu lack, be in need of.
The project needs additional financing

Thazonw risk, postpone, miss, help, involve,
include, delay, excuse, avoid.

We risk 25 % overpaying for this prospecting
operation

Cmpyxmypa verb + to + infinitive || verb + object +
infinitive:

ask, expect, help, remind, threaten, want.

The surveyor asked to keep quiet.

The surveyor asked his assistants to keep quiet

(abridged from: https://linguistpro.net/gerundij-v-anglijskom-yazyke, https://www.native
english.ru/grammar/gerund, https://infourok.ru/prezentaciya-grammaticheskogo-
materiala-te-gerund-2413214.html)

Reported Speech

Direct speech, wiu mpsimast peub, BbipaxkaeT (pa3y uenoBeKa JOCIOBHO. ITO
B CBOEM pPOJIe IUTaTa, KOTOPYIO HUKAaK M3MEHHUTH Heb3s. Kak U B pycckoM, mpsimast
pedub 00pamIIsieTcsi KaBbluKaMH. BMeCTO JBOETOUHMS MEpei CIIOBaMU aBTOpa B Ha-
yajie WM 3amsaToi ¢ THPEe Ha KOHIE OOBIUHO HMCIOJB3YyeTCS OIHA MPOCTas 3amsaTas
(Tabm. 4.4).
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Tabnuua 4.4

CxeMbl NIpe1JI0KeHUI IPAMOIi pedn

CrnoBa aBTopa, “npsimas peds.”

“ITpsmast peun”, CJIOBA aBTOPA.

Touka B KOHIlE TIPEIUIOKEHHS B IEPBOM CIIydae CTABUTCS TIepe]] KaBBIYKOM,
a He MocJIe Kak B PyCCKOM si3bIke. KpoMme Toro, KaBbIYKH B aHTJIMIICKOM BCET/a CTaBsAT-
Cs CBEPXY.

IIpumepsr:

» She asked, “Do you feel comfortable here?” — Ona cnipocuna: «Tebe 31ech KOM-

dopTHO?»

» “I will not accept his apology”, she said. — «5I He mpuMy ero U3BUHEHUSY, — CKa-

3aja oHa.

BonpocuTenbHble U BOCKIMLIATEIbHBIC 3HAKM B KOCBEHHOH peYd HE YHOTpeOs-
FOTCSL.

Bce mpemnokeHuss MOXKHO TIEpEBECTH M3 MPSMOW pedd B KOCBeHHYyMo. Indirect
speech, wim KocBeHHas pedb (0CI. «HenpsiMas peuby, uin Reported speech), B cBoro
odepe/ib, BhIpakaeT cojiepkanue (hpasbl, He COXpaHsisl JOCIOBHOCTH U OCOOCHHOCTEH
CTUIINCTUKH. Bee mpennoskeHus:, IMeronie KOCBEHHYIO pedb, SBISIOTCS CIOKHOIIOM-
YUHEHHBIMH, [JI€ B NIABHOM MPEAJIOKEHHH HCIIOIB3YIOTCS CJI0BA aBTOPA, a B IPUAATOY-
HOM — cama KOCBeHHas pedb. Kak npaBuiio, aBHOE MPEATIOKEHHE CTABUTCS TICPBBIM,
a ToCJIe HeTo MJET MPUAATOYHOE, KOTOPOE B TAKUX PEUEBBIX KOHCTPYKIUAX YacTO BBO-
JIUTCST COF030M HIIH MeCTOMMeHueM (Tabi. 4.5).

Tabnuua 4.5

CxeMma npeJio:eHui KOCBEHHOI peyn

CJIOBa aBTOpa BBO/THO€ CJIOBO KOCBCHHas pE€ub

3amsTast IocJie CJI0B aBTOPa B aHITIMHCKOM HE yIOTpeOsieTcs.

» She asks when you’ll be free. — Ona cripammBaert, korja Bbl OyaeTe CBOOOIHBI.

» He said (that) they liked everything very much. — On cka3an, (4T0) UM Bce OY€Hb

MOHPABUIIOCH.

Koceennas peuv 6 anenutickom s3vlke: co2naco8anue epemen

Ecnu maBHoe npeanioxkeHue OyAeT B MPOILEANIEM BPEMEHHU, MPUIATOYHOE TOXKE
JOJDKHO OyZIeT MOMEHSITh CBOE BpeMs Ha COOTBETCTBYIOIIEE. 3/1eCh paboTaeT Corliaco-
BaHHE BPCMEH:

» He said, “I have never been to South Korea.”

» On ckazan: «S mukorga e 0611 B KOxHOU Kopeey.
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Ero maBnas yacte ucnonssyercst Bo Bpemenu Past Simple. KocBennas xe obpa-
3yercs B Present Perfect. [Toka 06e 3Tn yacT MCTIONB3YIOTCS B PEATIOKEHUN C TIPA-
MOH pedblo, BCE B MOPSIIKE, TOTOMY KaK HACTOSIIEE BPEMs UCTIOIb3YETCs B KaBBIYKAX
1 CJIOBO B CJIOBO Tepenaet (pasy uesnoeka. OHaKo eciu yoparh KaBbIYKH U IpeBpa-
TUTH NIPSIMYIO peub B KOCBEHHYIO, COXpaHHUTh Present Perfect He momyuures, o kpaii-

Hel Mepe, 9TO OyIeT CUUTATHCS OMIUOKOH.

B anmmiickom Si3bIKe €CTh MPABUIIO: €CIIM IJIaroi B IIaBHOM IMPEIJIOKEHUH YII0-
TpeOsieTcs B MPOLICAIIEM BpeMeHH, PUIATOYHBIE IPEATIOKEHHSI 00pa3yroTCsl TOIBKO
(hopmMaMu TIPOTIIEANIECTO UM OYAYIIETO B MPOIIICIIIICM.

» He said that he had never been to South Korea.

» Ou ckazai, uyto (oH) HUKOrHa He ObUT B FOxHOM Kopee.

Bo-miepBbIX, TOMEHIIOCH MECTOMMEHHE IS COTJIAaCOBaHUS BpeMeH. Bo-BTOPHIX,
miaron u3 Present Perfect nepemen B Past Perfect.

Tabnuma cormacoBanus BpeMeH (Taol.

4.6).
Tabnuua 4.6

Direct speech (nmpsimasi peun)

Indirect speech (kocBeHHas1 peub)

Present Simple mensiercst na Past Simple

He answered, “I want to go to the the-
atre.”(OH oTBeTIII: «S] XOUy IOHTH B TEaTp».)

He answered that he wanted to go to the theatre.
(OH oTBeTHII, YTO XOUET IIOUTH B TEATp.)

Present Continuous mensiercst Ha Past Continuous

Jim said, “I’m doing English exercises now.”
([xum ckazan: «Ceiiyac 51 nenaro ynpakHeHUs
10 aHIVIUHCKOMY SI3BIKYY.)

Jim said that he was doing English exercises
then. (J[>kum cka3ai, 4To OH JENaeT yIpaKHEHUS
0 QHIJIMHCKOMY SI3BIKY. )

Present Perfect mensiercst Ha Past Perfect

My son said, “I have read the book twice.”
(Mot cbiH ckazait: «5l IBaX/Ibl YNTAI OTY KHH-

Ty».)

My son said that he had read the book twice.
(Mot chIH CKa3all, 4TO OH JBAXK/bI YUTAT ITY
KHUTY.)

Present Perfect Continuous mensiercsi Ha Past Perfect Continuous

Bruce confirmed, “She has been living here for 2
years.” (bproc monrBepani: «OHa KHUBET 371€Ch
yKe 2 romay.)

Bruce confirmed that she had been living there
for 2 years. (bproc monTBepanII, 4TO OHA YKUBET
TaMm 2 roja.)

Past Simple mensiercst Ha Past Perfect

He said, “I worked yesterday.”
(OH ckazan: «5I paboran Buepay.)

He said that he had worked the day before.
(OH cka3zai, 4To 32 A€Hb 10 ITOrO OH padoTa.)

Past Continuous Mensiercst

na Past Perfect Continuous

She said: “He was sleeping.”
(Omna cxazana: «OH ciam».)

She said that he had been sleeping.

(Omna cka3ana, 9To OH CHaj.)
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OkoH4aHue Tabn. 4.6

Direct speech (npsimasi peusn)

Indirect speech (kocBeHHas1 peub)

Past Perfect

HE MCHHACTCSH

Mom said, “Tom was tired because he had stud-
ied hard.”

(Mawma ckasaina: «ToMm ycTa, IoToMy 4YTO

OH MHOTO 3aHUMAJICS».)

Mom said that Tom was tired because he had
studied hard.

(Mama ckasana, uro Tom ycTa, II0TOMY 4TO
OH MHOTO 3aHUMAJICS.)

Past Perfect Continuous He MeHsIeTCSI

She said, “We had not been travelling till he
graduated from the university”

(Ona cka3ana: «MblI He MyTelecTBOBAIH, TTOKa
OH HE OKOHYHUJI YHUBEPCUTET». )

She said that they had not been travelling till he
graduated from the university. (OHa cka3ana, 4To
OHU HC IMYTELICCTBOBAJIU, IIOKAa OH HE OKOHYUJI
YHUBEPCUTET.)

Bo Bcex oynymmux Bpemenax will mensiercst

Ha would, o0pa3ys Oyayuiee B nmpouieamem

He said, “I will be with you whatever what.”
(On ckazan: « 6ymy ¢ ToO0H, 4T0 OB HU CITy4IH-
JIOCBHY.)

He said that he would be with me whatever what.
(OH cka3zai, 9To OyneT co MHOM, 4TO OBI HU CITy-
YHUJIOCH. )

MOIIaJIl)HLle niaroJibl, UMEKOIIHUE P

ouleaunee BpemMs, TO>Ke USMEHAIOTCSH :

Can Ha could;
May Ha might;
Will na would

Have to nHa had to;
Shall na would (o Gymymiem);
Shall na should (coser)

She said, “He can do it.”
(Ona ckazana: «OH MOXET 3TO ¢eJ1aTh).)

She said that he could do it.
(Ona ckazaja, 9To OH MOJKET TO CIENATh.)

Should, must, might, ought t

0, need, had to He MeHAIOTCS

The teacher said, “You must consider the transla-
tion rules doing the task.”

(Yuurenp ckazan: «Bbl OIKHBI YIUTHIBATH
[paBHJIa TIEPEBO/IA, BBITIOIHSIS 3aJaHUE.)

The teacher said that we must consider the trans-
lation rules doing the task.

(YuuTens ckazai, 9TO MbI JOJUKHBI yIHTHIBATH
MpaBHJIa IIePEBO/IA, BHIIIOIHSIS 3a[aHHE. )

MecToumeHusI MEHSIFOTCS CIISAYIOIIM 00pa3oM (Tadi. 4.7).

Tabnuua 4.7

Direct Speech (mpsimasi peusn)

Indirect Speech (kocBeHHasi peub)

Jluunbie MecToMMeHHsI (

HMEHUTEIbHbII MajIex)

I I/he/she
You He / she
We They
He / she / it / they He menstorest
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OkoH4aHue Tabn. 4.7

Direct Speech (npsimasi peusn) Indirect Speech (kocBeHHas1 peub)
JInunbie MecTouMeHUsI (00bEKTHBIN MaIe:K)
Me Him / her
You Him / her
Us Them
Him / her / it / them He menstores
IpuTtskaTeJbHbIe MECTOUMEHUS

My His / her
Your His / her
Our Their
Him / her / its / their He menstorcs

Yka3ateJbHbIe MECTONMEHUSI
This That
These Those
He said, “I like these shoes.” He said that he liked those shoes.
(OH cka3an: «MHe HpaBsTCS 9TH Ty(IIH».) (OH cka3ai, 9To eMy HpaBsTCs Te Ty]n.)

VYkazarenu Bpemenu (tad. 4.8):

Tabnuua 4.8

‘Yka3zare/im BpeMeHHU

Direct Speech (mpsimasi peub)

Indirect Speech (kocBeHHas1 peub)

Now (ceiigac)

Then (toraa)

Here (3necn)

There (Tam)

Today (ceromns)

That day (B TOT 1eHB)

Tomorrow (3aBTpa)

The next day (Ha crneayronmii 1eHb)

The day after tomorrow (mocne3aBTpa)

Two days later (1Ba qHS cIIyCTs1)

Yesterday (Buepa)

The day before (HakanyHe)

The day before yesterday (mo3aBuepa)

Two days before (1Byms nHsIME paHee)

Next week / month (na cienyrorueit Henere /
B CJICAYIOLIEM MECSILE)

The next week / month (Ha cnenyromieii nenene /
B CJICTYIOLIEM MeCsIe)
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OkoH4aHue Tabn. 4.8

Direct Speech (npsimasi peub)

Indirect Speech (kocBeHHas1 peub)

Next year (Ha cleIyrOLIHA TOMI)

The next year / the following year (Ha cremxyromnimii Toxm)

Last week / month (Ha mpomwioii Henene /
B TIPOIILIIOM MECSIIIE)

The previous week / month (3a Henenro / Mecsi 10)

Last year (B mpormuiom rouny)

The year before (3a rox 110)

Ago (Tomy Hazan)

Before (1o sToro)

He said, “We will meet next week.”
(OH cka3an: «Mbl BCTpeTHUMCS Ha CIeIyI0-
1ieit Hexese».)

He said that they would meet the next week.
(OH ckas3all, YTO OHU BCTPETATCS Ha CIIEAYIOIIEH
Hezene.)

I'maroxn say moxxeT MeHsAThCs Ha tell. Ecim ociie say ecth yTOUHEHUE, KOMY HMEH-
HO YTO-TO OBIIO CKa3aHO, TO B KOCBEHHOH peun say n3MeHutcs Ha tell (Tabm. 4.9):

Tabnuua 4.9

Direct Speech (npsimasi peusn)

Indirect Speech (kocBennasi peun)

He said, “That’s disgusting!”
(On ckazai: «29T0 OTBPATHTEIHHO!»)

He said that was disgusting.
OH ckas3aJl, 4TO 9TO OTBPATUTEIBHO.

Ho

He said to her, “That’s amazing!”
(OH ckazai: «9TO BOCXMTHUTEIIBHO!»)

He told her that was amazing.
OH cka3aJl ei, 4TO 3TO BOCXUTUTEIIBHO.

Tunwvl npednodxcenuii 8 KOCBEHHOU peyll AH2IUNICKO20 A3bIKA
KoHcTpykuus npeasiokeHuil BhIIIE HE SIBISETCS €IMHCTBEHHOM. PaccmoTpuM Bee

BapUaHTbI KOCBCHHBIX HpC,Z[J'IO)KCHI/If/’I.

Jlnst oOpa3oBaHus MOBECTBOBATEIILHOTO MPEJIOKECHHS B KOCBEHHOW peyur J10CTa-
TOYHO, KaK B TIPIMEPax BHIIIIE, HCITOIE30BaHUS cOfo3a that (4T0), KOTOPBIA MOKET TIPH

KeJlaHu! omyckarecs (Tadin. 4.10):

Tabnuua 4.10

Direct Speech (npsamasi peunb)

Indirect Speech
(KocBeHHAas peyb)

George said, “I knew the truth.”
(JIxopmK ckasai, 9To OH 3HAET MPABIIY.)

George said (that) he knew the truth.
JIKOpIK CKa3ajl, 4TO OH 3HACT TIPAaBIy.

[loBenuTenbHBIE NPEATIOKCHUS B
(Tabm. 4.11):

KOCBCHHYIO pPCYb BBOIATCHA I/IH(l)I/IHI/ITI/IBOM
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Tabnuua 4.11

Direct Speech (mpsimasi peub)

Indirect Speech (kocBeHHas1 peub)

Mom said, “Go home!”
(Mama ckazana: «Mnu nomoii!»)

Mom said to go home.
(Mama cka3zana uaTH JOMOM. )

Ecnu nmoBenuTenbHOE HAKIIOHEHHUE OTPULIATEIILHOE, TO Mepe]l MHOUHUTHBOM CTa-
BUTCSI OTpHIIaTeIbHAS YacTuia not (taodm. 4.12):

Tabnuua 4.12

Direct Speech (mpsimasi peub)

Indirect Speech
(KoCBeHHAas peyb)

She said to me, “Don’t touch my clothes.” (Ona
ckazana MHe: «He Tporait Mou Bemu».)

She asked me not to touch her clothes.
(OHa nonpocuia MEHS He TPOraTh €€ BELIH.)

The officer said, “Don’t move!”
(Oduuep ckazan: «He npuraiics!»)

The officer ordered not to move.
(Odunep npukasan He IBUTATHCS.)

3aMeThbTe, YTO B IIABHOM IPEIOKEHUN BO3MOXKHO HCIIOJIb30BAHKE TTOOYIUTEIIh-
HBIX CJIOB, KOTOPBIE BRIPAYKAIOT MIPHUKA3 WU MPOCKHOY.

Bonpocwi 6 kocsernotl peuu

Ecnu npsimast pedb COepKUT 00IINE BOIIPOCHI, TO TAKUE MPEIIOKEHHS B KOCBEH-
HYIO pedb OynyT BBOAUTHCS corozamu whether / if (in) (Tabm. 4.13):

Tabnuua 4.13

Direct Speech (mpsimasi peub)

Indirect Speech (kocBeHHas1 peub)

He asks, “Do you like these colours?”
(OH cnpammBaet: «TeGe HpaBATCS ATU IBETA?»)

He asks whether I like these colours.
(OH cnpammBaeT, HpaBATCS JIM MHE 3TH LIBETA. )

Ecnu npamass peib B AHITIMHACKOM SI3BIKE COACPIKUT CHCLII/I&J'ILHBIfI BOIPOC,

TO OH BBOJHUTCS B KOCBEHHOE MPETOKEHNE COIO30M, HICHTHYHBIM BOITPOCHTEIHHOMY
CJIOBY, C KOTOPOTO HAUYMHAETCS MpeJyiokenne. HecMoTpst Ha TO, 4TO BONPOCUTEIHHBIC
MPETIOKEHUS] UIMEIOT OOPATHBIN MOPSIIOK CIIOB, B KOCBEHHOW PEUM COXPAHSIETCS Tpsi-
Moii opsifok (Tadi. 4.14):

Tabnuua 4.14

Direct Speech (npsimasi peub) Indirect Speech (kocBeHHas1 peub)

She asks where we will go.
(Ona criparuBaet, Ky/Ja Mbl IIOH/IEM. )

She asks, “Where will you go?”
(Ona crpamuBaet: «Kyzna Bel noitnere?»)
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N3beranue kocBeHHOM peun (Tadm. 4.15):

Tabnuuya 4.15

Example

Transformation

He said, “Hello everyone!”
(O=H ckazan: «IIpuser Bcem!»)

He greeted everyone.
(OH 103710pOBAJICS CO BCEMHU. )

She said, “Yes.”
(Omna ckazana: «/la».)

She agrees. / She confirms.
(Ona cornmacunack. / OHa OATBEPANIIA. )

She says, “No.”
(Ona rosopur: «Her».)

She doesn’t agree (disagree). / She denies.
(Ona He cornamaercs. OHa OTPHUIIALT.)

He said, “I don’t want to answer.”
(OH cka3an: «5l He X0o4y OTBEYaTh».)

He refused to answer.
(OH oTKa3ajncs 0TBEYATh. )

(abridged from: https://speakenglishwell. ru/kosvennaya-rech-v-anglijskom-yazyke/)

HENMPABWIbHBIE MNATOJIbl AHTTIMICKOI0 A3bIKA

Tabnuua 4.16
Base form Past simple Past participle IepeBon
A
arise arose arisen BO3HHKATb, TOSBISATHCS
B
be was, were been OBITh
become became become CTaHOBHTHCS, ICTIATHCS
begin began begun HAYMHATb
bend bent bent crubarp, THYTh
bind bound bound CBsI3aTh
blow blew blown IyTh
break broke broken JIoMarh
bring brought brought MIPUHOCHTH
build built built CTPOUTH
burn burned / burt burned / burnt TOpPETh, KEUb
burst burst burst B3PBIBAThCS, IIPOPHIBATHCS
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C

can could could MOYb, yMETh

cast cast cast OpOCHTB, KHHYTh, BBIIIBBIPHYTh
catch caught caught JIOBHTH, XBaTaTh, yCIETh
choose chose chosen BBIOUPATH

cut cut cut pesarb, pa3pesarb

D

dig dug dug KOTIaTh

dive dove / dived dived HBIPATB, TIOTPYKaThCS

do did done JIEJIaTh, BBITIOIHSTh

draw drew drawn pHCOBaTh, YEPTHTH

dwell dwelt / dwelled dwelt / dwelled 00HTaTh, HAXOAUTHCS

F

fall fell fallen majgarh

find found found HaXOJUTh

fit fit fit MTOJIXOJIUTH I10 pazmMepy

forecast forecast forecast HPEICKa3bIBaTh, IPEJBOCXUIIAT
foresee foresaw foreseen MPEeBUICTh

foretell foretold foretold IIPEACKa3bIBaTh, IPOrHO3UPOBATH
freeze froze frozen 3aMep3aTh

G

get got gotten / got I0JIy4arh, TOCTHUIaTh

give gave given JlaBaTh

20 went gone UJITH, eXaTb

grind ground ground MOJIOTb, TOJIOYb

grow grew grown pactu

H

hang hung / hanged hung / hanged BeIIaTh, pa3BEIINBATh

have, has had had WMETh

hide hid hidden MPSITaThCsl, CKPBIBATHCS
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hit hit hit yAapsTh, IOPaXKaTh

hold held held JepIKaTh, YACPIKUBATh, (HPUKCHPOBATH

I

inlay inlaid inlaid BKJIJ(bIBaTh, BCTABJISITh, BEICTUIIATH

input input / inputted input / inputted BXOIUTH

K

keep kept kept JepIKaTh, XPaHUTb

know knew known 3HATh, UMETh LIPEACTaBICHUE
(0 uem-1160)

L

lay laid laid KJIaCTh, MOJIOKUTD

lead led led BECTH, PyKOBOIIUTD, YIIPABIISATH

lean leaned / leant leaned / leant OIUPATHCS, IPUCIIOHATHCS

leap leaped / leapt leaped / leapt MpbIraTh, CKAKaTh

learn learnt / learnd learnt / learned YUUTh

leave left left MOKHU/IaTh, OCTABIISATH

let let let M03BOJIATH, IPEAIOIAraTh

lie lay lain JIe)KaTh

light lit / lighted lit / lighted OCBeIlaTh

lose lost lost TEPATH

M

make made made JleNaTh, IIPOU3BOIUTD, CO3/1aBaTh

may might might MOYb, UMETh BO3MOKHOCTh

mean meant meant 3HAYUTh, UMETh B BUY

meet met met BCTpEYATh

misspend misspent misspent Hepa3yMHO, 3ps TPaTHTh

mistake mistook mistaken ommobaTsCst

misunderstand misunderstood misunderstood HETPaBUIBHO MOHUMATh

(0]

outgrow outgrew outgrown BBIpacTaTh U3

output output / outputed output / outputted | BBIXOAUTH
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outrun outran outrun IIEPETOHSATD, OIIEPEKATh
overcome overcame overcome KOMIEHCHUPOBATh

overdraw overdrew overdrawn MIPEBBILIATH

overeat overate overeaten o0benarbest

overfly overflew overflown nepeserarb

overhang overhung overhung HaBHCATh

overlay overlaid overlaid TTOKPBI(Ba)Th

override overrode overridden OTMEHSTh, aHHYJINPOBATh
overrun overran overrun MepeNBaThes Yepe3 Kpait

P

partake partook partaken NPUHUMATh y9acTHe

prove proved proven / proved JIOKa3bIBATh

put put put KJIacTh, CTABUTh, pa3MeIaTh
Q

quit quit / quitted quit / quitted BBIXO/INTb, MOKU/IATh, OCTaBISITh
R

read read read 4YUTaTh

rebuild rebuilt rebuilt [ePeCTPOUTD

recast recast recast HU3MCHSITh, ICPECTPAUBaTh
redo redid redone JIeNIaTh BHOBB, TIEPE/IeNIbIBATh
remake remade remade Hepe/ielbIBaTh

rerun reran rerun BBIIIOJIHATH TOBTOPHO

resell resold resold MepenpoaaBarb

reset reset reset BO3BpalllaTh

resit resat resat NepeCcKUBATD

retake retook retaken 3abuparb

rid rid rid n30aBIATH

S

saw sawed sawed / sawn [THJINTh

see saw seen BHUJICTh
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seek sought sought UCKaTh

send sent sent MOCBITATh

set set set CTaBUTh, yCTAaHABIIMBATH
shake shook shaken TPACTH

show showed shown / showed IOKa3bIBATh

shrink shrank / shrunk shrunk COKpAIAThCs, CKUMATHCS
shut shut shut 3aKpBIBATh, 3aITUPATh, 3aTBOPSTH
sink sank / sunk sunk TOHYTb, TOTPYKAThCS (TI01 BOLLY)
slide slid slid CKOJIb3HUTh

slit slit slit pa3pesarb, pBaTh B [UIUHY
speak spoke spoken TOBOPHTH

speed sped / speeded sped / speeded YCKOPSITh, CIICHIATH

spill spilled / spilt spilled / spilt [IPOJINBATh, Pa3IUBaTh

split split split paclIenisaTh

spread spread spread pacIpoCTPaHUTHCS

strew strewed strewn / strewed yCesTh, yCTIIaTh

swell swelled swollen / swelled | pa30yxarb

swim swam swum IUIaBaTh, IIBITH

swing swung swung Ka4aTh, pacKaynuBaTh, BEPTETh
T

take took taken Oparb, B3SITh

tear tore torn pBarh

tell told told pacckasarb

think thought thought JlyMarb

throw threw thrown Opocuth

tread trod trodden / trod CTymarhb

U

unbend unbent unbent BBINIPSIMILSITBCSI, Pa3ru0aThbest
undergo underwent undergone HCTIBITHIBATH, IEPEHOCHUTH
underlie underlay underlain JIS)KATh B OCHOBE
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understand understood understood MOHUMATh, TIOCTUTATh
undertake undertook undertaken MIPEANPHHATH

W

wet wet / wetted wet / wetted MOYHTB, YBIXKHSITh

wind wound wound 3aBOIUTH (MEXaHH3M)
withdraw withdrew withdrawn B3SThb Ha3al, 0TO3BaTh
withhold withheld withheld BO3JIEPIKUBATHCS, OTKA3BIBATH
withstand withstood withstood HPOTUBOCTOSTh

wring wrung wrung CKPYTHTB, CKUMATh

write wrote written MICaTh

(abridged from: http.//begin-english.ru/study/irregular-verbs/)
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GLOSSARY UNIT 1

1A. CAREER, SKILLS, GENERAL RESPONSIBILITIES

To describe site and deposits:

e A S

e

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Deep mines — r1y6ok#e 1M1axTbl

Surface (opencast) mines — IIIaXThl B OTKPBITOM Kapbepe
Quarries — Kapbepsl

Mining fields — y4actku mozn pazpaboTKy

Geological exploration — reopa3Beo4HbIE pAOOTHI

Remote location — ynaneHHOe MECTOHAXOXKICHHUE

Shipping area — ruromaka st KOMIUIEKTOBaHHUS TPY30B MEpe OTIPABKOR
Surface — moBepxHOCTH

Inorganic substance — HeopraHu4ecKoe BEIIECTBO

Organic substance — opraHMYECKOE BELIECTBO

Chemical composition — XUMHYECKHIA cOCTaB

Distinctive property — OTIUYNATEIBHOE CBOHCTBO

Molecular structure — MosieKyJIsipHast CTPYKTypa

Exploration — pa3Benka

Deposit — MecTopokIeHUE

Coal — yronp

Ore — pyna

Metalliferous minerals — pytoHOCHBIE MUHEpAITBI

Gangue — xuibHas / mycTas nopona

Aggregated rock — mopopna, cocrosas u3 pazHOPOJHBIX OOJIOMKOB
Associated rock — BropocTenieHHast / COITyTCTBYIOIIAst TOpoa

To describe work, equipment and responsibilities:

22.
23.
24.
25.
26.
27.

28.
29.
30.

Work on site — paboTaTs Ha TEPPUTOPUH IIIAXTHI

Work shifts — pabouast cmena / paboTaTh BaXTOBBIM METOJIOM

Design mine — NpoeKTUPOBATH IIAXTY

Construct mine — CTPOHUTH MIAXTY

Operate mine — pyKOBOAUTbH pabOTOMN IIAXTHI

Supervise test drilling — pykoBOIUTb CTPYKTYPHO-ITOUCKOBBIM / pa3BEIOYHBIM
OypeHneM

Survey the proposed site — 06cne10BaTh TEPPUTOPHIO MECTOPOKACHHS

Plan timetable — nmanupoBath pacnucanue

Improve mining system — yay4muTh croco0 pa3paboTKu / CHCTEMY TOPHBIX
pa3paboTox

183



® APPENDIX B: GLOSSARY

31.
32.
33.
34.
35.

36.

37.

38.
39.
40.
41.
42.

43.
44.
45.
46.
47.
48.
49.
50.
51.

52.
53.

To

54.
55.
56.
57.
58.

Technical staff — nrmxeHepHO-TEXHUYECKHIA IEpCOHAIT

Use machinery and tools — mammaHOE 060py/10BaHHE M HHCTPYMEHTHI

Assess land — orieHUBaTH 3EMITIO

Relocate to a site — mepeMecTUTb Ha TEPPUTOPHIO Pa3pabOTKH

Break up large groups of ore — pa3apoOuTh KpyIHbIE TPYIIBI PYAHBIX QOp-
MaLui

Improve the structure of an underground tunnel — ycoBepiieHCTBOBaTh CTpOE-
HUE MOA3EMHOTO TYHHEJISI

Complete underground projects — 3aBepIIUTL TPOSKTHI MOA3EMHON MTAXTHOM
Pa3paboTKH MECTOPOKACHUH

Collect mineral resources — 3a0parh MHHEpaJIbHbBIC PECYpPCHI

Maintain safety standards — mogaepxuBaTh cTaHIAPTH OE30TTACHOCTH

Use industry-specific programs — UCIIOIb30BaTh OTPACIEBBIC TPOTPAMMBI
Remove from the ground — yOpars ¢ 3emiin

Develop efficient operating plan — pa3zpaboTars 3¢ (heKTUBHBIN TPOW3BOICTBEH-
HBIH IUIaH

Take (extract) the material out of the ground — 700bIBaTh pecypc U3 3eMin
Civil engineering — rpa’kJJaHCKOE CTPOUTEIHCTBO

Find a way to a new underground area — HaiiT# IyTh K HOBOHM OOJIACTH IIAXTHI
Mechanical engineering — MmexaHuka

Electrical engineering — anekTpoTexHHKa

Maintain equipment — coziep»xarb 000pyIOBaHHE B UCTIPABHOCTH

Satellite — cmyTHHK

Calculate — BBIYHCIIATH

Have extensive training at workplace — UMeTh WHTCHCHUBHYIO TOITOTOBKY
Ha pabodyeM mecTe

Return the mine to its natural state — peKy/IbTUBHPOBATH MIAXTY

Global positioning system data — garHBIe TIIO0ATHHOW CHCTEMBI TIO3UITMOHMU-
poBaHuUs

describe skills:

Communication skills — HaBbIKE KOMMYyHHUKAITAN

Advanced technical skills — coBepiieHHOE BliajieHUE TEXHUYCCKUMU HaBbIKAMU
Problem-solving skills — HaBbIku pemenust mpodiem

Interpersonal skills — HaBBIKM MEKITHYHOCTHOTO OOIICHHS

Teamwork skills — HaBbIKM KOMaHIHOM PabOTHI

1B and 1C. APPLIED GEOLOGY AND GEOPHISICS

To
1.
2.
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describe research methods, objects and their properties:
Interior surface — BHyTpeHHSIS1 TOBEPXHOCTD
Exterior surface — Hapy»Hast TOBEPXHOCTb, BHEIIHSISI TOBEPXHOCTh
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NN AWw

8.

0.
10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.

21.
22.

23.
24.
25.
26.
27.

Geological time — reojorudeckuii Bo3pact

Anticipate changes — npeBUeTh H3MEHEHHS

Deductive reasoning — AeyKTHBHOE pacCyXIeHUE

Geological rates — reoorudeckue moka3areian TeMiia H3MeHSHUH
Environmental implications — mOCIEACTBUS JIsl OKPYKAIOIICH CPeiibl; IKOJIO-
TMYECKUE MOCIIEACTBHS

Porosity of rocks — mopucTocts mopos

Anticipate — npeABHIETh

Mitigate the hazards — yMeHBIIUTH OITACHOCTH

Earthquakes — 3emuerpsicenust

Slope failures — 0TKOCHOE pa3pyllieHUE; CIIOJI3aHUE OTKOCA; OTIOJI3aHUE OTKOCA
Volcanic eruptions — U3BEp>KEHUS BYJTKAaHOB

Exploration geophysics — pa3Bemounas reohusznka

Petroleum exploration — pa3Beqka MECTOPOXKACHUI HEPTH

Mineral exploration — pa3Beqka MOJIe3HBIX MCKOTIAEMBIX, TOUCK TTOJIE3HBIX HC-
KOIaeMbIX

Physical properties — ¢uszndeckue cBoicTBa

Density — m1oTHOCTB

Velocity — ckopocTh

Dusceptibility — BOCHIPUHUMYHMBOCTb K HMMIYJIBCHBIM IIOMEXaM, TaBICHHIO
Y IIPOYUM BO3JICUCTBUIM

Resistivity — yaensHO€, SIEKTPHYECKOE COTPOTUBICHNE

Geological configurations — cTpykTypHas KoHpuUrypamus / CTpyKTypHas Gpop-
Ma 3aJieraHusi TOPHBIX TOPOJT

Hydrocarbons — yrireBogopoms

Groundwater — rpyHTOBasi / IOYBEHHAs BOJA

Fractures of rock formations — TpemmuHsl B popMaIiy TOpHOH MOPOIBI

The stratum or strata — c10i WM HanJIACTOBaHUE

Arrangement — pacroJoKeHUe

To describe jobs, activities, tools and schedule

28.
29.

Mining engineer — TOPHBII HHXEHEP
Petroleum geologist — reosior-ueTssHuK

To describe schedule and working conditions, tools and activities

30.

31.
32.
33.

Analyse geological log measurements — aHaaTU3UPOBATh JIAHHBIC I'€OJIOTHYC-
CKOTO KapoTaxa

Take core samples — 6paTh 00pa3ibl KepHa

Collaborate with various specialists — cOTpyTHUYATh C pa3HBIMHU CIIEHHATHICTaMU
Think in “three dimensional ways” — qymMarb / BUAIETh / aHATM3UPOBATh B TPEX-
MEpHOM IPOCTPAHCTBE
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34.
35.

36.
37.
38.
39.

40.
41.

42.
43.
44.
45.
46.
47.

48.
49.

50.
51.
52.
53.
54.
55.
56.

57.
58.

Seismic survey — ceificMuueckast pa3Beika METOJJOM OTPaKEHHBIX BOJIH
Perform visual and acoustic monitoring — ocyniecTBIsITh BU3yaJIbHBIN U aKy-
CTUYECKUH MOHUTOPHHT

Sound sensors — 3ByKOBbIE JaTUUKH

Examine the size and shape of land masses — nccienoBars pazmep u popmy cynm
Study magnetic fields — n3y4aTh MarHUTHBIE TIOJIA

Surveys an oil concession on the shore — ananu3upoBarh HePTIHYIO KOHIIECCHUIO
Ha Oepery

Study bodies of water — n3y4ars BOmoeMbI

Use gravimeters for studying the earth's gravitational pull — ncnions3zoBars rpa-
BUMETPBI JUTS M3yUYCHUS TPABUTALIMOHHOTO MPUTSHKECHHS 3eMITH

Work in the field / outdoors — paboTars B mosne / BHe oduca

Work in the office — paGorars B oduce

Use microscopes — HCIONIb30BaTh MUKPOCKOIIBI

Predict the subsurface — mporno3upoBarh H3MEHEHHS B MTOTIOBEPXHOCTHOM CJI0€
Look at porosity — cMOTpeTb Ha IOPUCTOCTH MOPOJIBI

Interpret geophysical information — WHTEpIPETHPOBATH TEONIOTHIECKYIO WH-
hopmanmro

Estimate fuel amounts — orieHuBaTH 00HEM TOIUINBA

Implement drilling strategies for extraction — npUBOIUTH B ACHCTBHE CTPATETHN
OypeHus

Perform geochemical analysis — IpoBOANTE TEOXUMHUYECKHI aHATH3

Use ground-based sonar — ucrons30BaTh Ha3eMHBIH THIPOIOKATOP

Discover reservoirs — 00Hapy>KHUBaTh [TOPO/IbI-KOJICKTOPBI

Determine the location and amount of combustible fuel in sediments on land
or in the ocean — onpeneNsaTh MECTOIOIOKEHUE TOILIMBA B CIOSIX-CEIUMEHTAX
Ha CyIlle U B OKEaHe

Plan programmes for exploration of sites for oil, gas, water, minerals — Turanu-
pOBaTh MPOrpaMMBI Pa3BeNIKH 3ajiekell He(TH, ra3a, BOIbl H MHHEPAJIOB
Survey and map geologically promising sites — aHaJIM3UPOBaTh U CO3/1aBaTh
KapTy NEepCIeKTUBHBIX MECT JIJIsl TEOJIOTHYECKON pa3paboTKu

Collect and record samples and data from test sites — coOupars 1 BECTH y4eT
00pas3IloB U JAaHHBIX C UCTIBITATEIBHBIX TUIOIIAIOK / TIOUTOHOB

Work shifts — paboraTh 1o cMeHaM / BAXTOBBIM METOI0OM

Work in remote locations — paboTarh B OTHaJICHHBIX MECTax

To describe skills:

59.
60.
61.
62.

Communication skills — HaBBIKE KOMMYHHUKAIAH

Advanced technical skills — coBepiieHHOe BasieHHe TEXHUYECKUMH HABBIKAMU
Problem-solving skills — HaBbIKH pemieHus MPoOIEM

Interpersonal skills — HaBBIKH MEKITMIHOCTHOTO OOIICHHUS
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63. Teamwork skills — HaBbIKM KOMaHIHOM PaOOTHI

64. Skills in informational geographic systems — HaBbIKH paboThI ¢ reorpaduye-
CKMMH HH()OPMAITMOHHBIMU CHCTEMaMH

65. Skills in 4-D visualisation of geological features and processes — HaBBIKH
4d-Bu3yanu3anuy reojIorTH4ecKuX 0COOCHHOCTEH MOBEPXHOCTH M MPOTEKAIO-
X TEOJIOTHYECKHUX MPOLIECCOB

GLOSSARY UNIT 2
2A. SEDIMENTARY ROCKS
To describe the type of sedimentary rock:

1. Clastic (fragmental) — 00110MOYHBI# / KITACTHYECKUI
2. Crystalline — ¢ KpuCTaIUIMYECKOH CTPYKTYpPOit
3. Bioplastic — OmokIIacTHYE CKHA
4. Conglomerate — KoHIIIOMepar (cMech pa3HOPOIHBIX MTOPOJ)
5. Breccia — 6pexunu
6. Sandstone — mecdaHuk
7. Siltstone — aneBput
8. Shale — cnanen
9. Rock salt — kamenHas conpb
10. Rock gypsum — npupoHbIii THTIC; KAMEHHBIH THTIC
11. Dolostone — nomomur
12. Limestone — H3BECTHSK
13. Bituminous coal — GUTyMUHO3HBIN YTOJIb
14. Detrital rock — o610MouHast ropHast mopoja
15. Chemical rock — xumMudeckasi ropHast mopojia
16. Stalagmites — cTamarMuThI
17. Stalactite — cTamakTHTBI
18. Clastic rock — 06110M0OYHasI TOPOJIA OCATOYHOTO OTIOKECHUS
19. Cave formations — BTOpHYHBIE MUHEPAIbHbBIE OTIOKEHHUS, MEIIepHbIE OTI0-

JKCHUA

To describe particle size and shape:

20. Clay-sized — pa3mMepoM ¢ 3epHO TIIMHBI
21. Silt-sized — pazmepom ¢ dacTuIly uia

22. Sand-sized — pa3mMepoMm ¢ 4acTHILy ITecKa
23. Pebble-sized — pazmepom ¢ raibky

24. Cobble-sized — pazmepoM ¢ OyIBIKHUK
25. Boulder-sized — pazmepom ¢ BayH

26. Angular — yroBarbrit
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

To
37.

38.
39.
40.
41.
42.
43.

44,
45.
46.
47.

To

48.
49.
50.
51.
52.
53.
54.
55.
56.

Sub-angular — ¢ IPUTYIJICHHBIMU YIJIAMA
Rounded — okpymibrit

Sub-rounded — momyokpyTIIBIit
Well-rounded — o0TekaeMbIii, OKATHBIH
Coarse — KpyITHO3EPHHUCTHIN

Very coarse — 04eHb KpPYyIHO3EPHUCTHIHI
Fine — menko3epHUCTBII

Very fine — 04eHb MEITKO3EPHUCTHIH
Medium — cpegnero pazMepa
Microscopic — MEKPOCKOTIUYECKHI

describe location and source of rocks:

On the bottom of different bodies of water (oceans, lakes) — Ha gHE BOIOEMOB
(oxeaHoB, 03ep)

On land — Ha 3emie

On the floor of the caves — o nemepsr

On the ceiling of the cave — cBox nemepst

Boulders — BayHbI, TIIBI0BI, OYIBDKHIKH

Mud — un

Raw minerals — npupoanbsie HeoOpaOoTaHHBIE MaTepHaibl / CHIPbEBbIC MaTe-
pHabl

Parts of plants and animals decay

Shells — momrocku

Calcium and carbonate ions — HOHBI KJIBIHUS U KapOoHAaTa

Marine animals — MOpCKHE KUBOTHBIE

describe formation processes:

Lithification — muTrduKaius / yIioTHCHHE
Cementation — neMeHTa U

Precipitation — npequnuTanys / ocaxicHue
Erosion — spo3us

Weathering — BoIBeTpuBaHuE

Compaction — criekaHue

Transportation — mepeHoc / HaHOC
Deposition — oTnoxeHue / HalIacTOBaHUE
Sedimentation — ocaxxaeHue / ceqUMeHTaNUs

2B. WEATHERIG OF ROCKS

1.
2.
3.

188

Physical weathering — ¢n3nueckoe BeIBETpHBaHUE
Biological weathering — Ononornueckoe BhIBETpUBaHHE
Chemical weathering — XuMu4YeCcKoe BEIBETPHBAHHUE
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.

Breakdown — pacniaz / pa3pyiieHue

Freeze-thaw — 3amopaknBaHue — OTTaBaHNE

Seep into cracks — mpocadnBaThCs B pacIIeIHHBI

Expand — pacumpstecs

Mountain regions — ropHbI€ MECTHOCTH

Contraction of the surface layer of rocks — cxxaTme moBepxXHOCTHOTO CIIOS TOP-
HBIX [TOPOJ

React with the mineral grains in rocks — pearupoBars ¢ 3epHaMH MHUHEPAJIOB
B CKajax

Form new minerals (clays) and soluble salts — 00pa3oBbIBaTE HOBbIE MUHEPAJIBI
(TTTMHBI) ¥ pacTBOPUMBIE COITU

Damp climates — BIaxHbIN KITUMaT

The production of soils — popmupoBanue Moy

Removal of rock in solution by acidic rainwater — BBIMbIBaHHE TIOPOJIBI PACTBO-
POM KHCIION JTOKJI€BOM BOJBI

Give iron-rich rocks a rusty-coloured weathered surface — mpumare Goraroit
JKEJIe30M ITOPOJIe BUJ PIKAaBOW BBIBETPEHHOM MOBEPXHOCTH

Put down roots through joints or cracks in the rock — mycTuts kOpHH uYepe3
CTBIKH ¥ TPEIIMHEI B TIOPOZIE

Bore into rocks — mpoHuKaTh B mopojy

Scrap away the grains — cockpe0aTh 3epHa TOPHBIX TTIOPOJT

Secrete acid to dissolve the rock — BBIIENATH KUCIOTY AJIST pacCTBOPEHUS T10-
poabI

Produce chemicals — npon3BouTh XUMHYECKHE BEIIECTBA

Algae — Bomopocu

Lichens — numaitaukm

Break down large rocks into smaller ones — pazinaMbiBaTh OoJbIIE POpMAIAN
TOpO Ha OoJIee MEJIKIe

Transform boulders into sediments — mpeBpaTUTh raabKy B CEUMEHTHI (HAHO-
CBI — TBEP/IbIC YACTHIIBI)

Wear rocks away — cTepeTh TOPHYIO TOPOY

Pass through bedrock — mpoHUKHYTE Uepe3 KOPEHHYO TOICTHIIAIOITY IO TIOPOIY
Leave mineral deposits behind — ocraButh nocie ce0st MUHEpalibHbIC OTIIOKEHHUS
Evaporate and leave calcium carbonate behind on the ceiling — nucnapurbcst
M OCTaBUTbH KapOOHAT KaJbIU HA CBOJE TEIIEPHI

Be compacted into rocks — ObITH yIJIOTHEHHBIM / CBA3aHHBIM / CLETJICHHBIM
B TOPHYIO TIOPOJTY

Weight of overlying sediments — Bec BbIlIe3a1eTaOMUX CIOEB 0CATOYHBIX
nopoz

Formed from broken up pieces of rocks — ObITh chOpMUPOBAHHBIM U3 0OJIOM-
KOB TOPHBIX TIOPOX
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32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.

43,
44,
45.

Earthquake — 3emnerpsicenne

Be exposed to the elements — ObITH OTKPBITHIM JIJIsI BO3JCHCTBUS DIIEMEHTOB /
MOJIBEPTaThCsl BO3JICHCTBHIO DIIEMEHTOB

Be exposed to air — moaBeprarbcsi BO3ACHCTBUIO BO3AyXa

Rocks tumbling — najieHue KaMHei

Changes the composition of the rock — MeHATH cocTaB MOPOIBI

Come into contact with rainwater — KOHTaKTUPOBaTh C JOXKJICBOH BOJIOM

Get washed away — BBIMBIBaTbCSI

Climate-dependent — 3aBHCHMBIi OT KITMMaTa

Rock weathering rates — ckopocTh BHIBETPHUBAHUS

Propagate through — pacnipocrpansiTbcs uepes

Propagate fractures under loading — mpuBOINUTE K pacIIpOCTPaHEHUIO TPEIINH
O] BO3/ICHCTBHEM OOJBIION HATPY3KH (JIaBICHUS HA MOBEPXHOCTB)

Generate cracks — IpOM3BOIUTH PACIIETHHBI

Environmental stresses — mpupoaHbie HEOIArOMPUATHBIE YCIOBUS

Existing flaws in rock — cymiecTByrone MeXxaHU4eCKUe MMOBPEKICHHUS B TI0-
pone

2C. IGNEOUS ROCKS

To describe igneous rocks formation:

XN B LD

DO M= = et e e e e e e
SOXAAULAWN—~O0
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Cooling — oxiaxkaeHne

Be cooled beneath the surface — ObITh OXJ1aXKIEHHBIM 0] TIOBEPXHOCTHIO
Solidification — oTBepreBanue / KpUCTaITU3AIHS

Force itself through — mpoTonkayTh ce0s uepe3

Intrude through the crust — IpOHUKHYTH CKBO3b 3€MHYIO KOPY

Intrude between the layers — npOHUKHYTb MEKAY CIOSIMH

Crack / fault in the rock — pacmenuna / pa3iom / ciBur B mopose

Make up rocks — BXoauTh B COCTaB TOPHBIX ITOPOJT

Be surrounded by the soil — ObITh OKpYKEHHBIM ITOYBOKH

Surface exposure — MOBepXHOCTHOE OOHAKECHHUE

. Eject — ucmyckars / u3Beprarb

. Erupt — usBeprars(cs)

. Cool — oxnaxxnars

. Harden — nenatp TBepabIM / 3aTBEpACBATH

. Float — nnaBarb / BCIUTBIBATH

. Extinct volcano — notyxmmii / crisimuii ByJiKaH

. Perplexed geologists — o3anadennble reonorn

. Plate tectonics — TeKTOHHKa TUIUT

. Mechanism of fracturing — MmexaHu3m pa3pbiBa 1iacta

. Flat-lying volcanic eruptions — ImIocKo 3ajeraromme OCakJIeHUs ByJIKaHUYe-

CKHX I/I3B€p)KCHI/Iﬁ
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21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

To

33.
34.
35.
36.
37.
38.
39.
40.

To

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Deep-seated movement of molten rock — ryOuHHOE BM)KEHHE PaCIIaBIICH-
HOH HOpO/IbI

Bedrock — xopennas mozpctuaromnias mopoaa

Geochemical makeup — reoxuMU4YeCKUi COCTaB

Valley floor rock — kopeHHas mopoia Ha JTHE JTOJUHBI

Weathered rock — BeIBeTpeHHAs Iopoaa

Intergranular pores — Mek3epHOBBIE TTOPHI

Silica-rich — ¢ BBICOKMM COfIep’)KaHHEM CHIMKATOB / KpeMHE3EMa
Viscosity — BSI3KOCTh

Melt — TasiTh

Lithospheric mantle — mutocdepHnast MaHTHS

Melting point — ToUKa TUTaBICHUS

Constituent rocks — cocrasisromas ropHOﬁ MOPOAbI

describe igneous bodies:

Volcanic neck — xeprnoBuHa, CTOI000pa3HOE TEIO

Sill — cunp; muIacToBast UHTPY3HUs

Dike — matixa

Stock — mrox

Batholith — 6aronut

Laccolith — nakkonut

Formed by congelation of lava — cdhopmupoBaHHBIii 3aCTEIBAHUEM JIaBBI
Classic shield-type volcano — muToBO# / IUTOBUIHBIN ByJIKaH

describe types of rocks and their composition:

Igneous rocks — Mmarmaruueckue mopoabt

Extrusive rock — skcTpy3uBHBIE TTOPO/IBI

Intrusive rock — UHTPY3UBHBIC TOPOIBI

Intermediate rocks — mpomesKyTOYHBIE TOPOJIBI

Basic rocks — ocHOBHBIE TOPOJIBI

Ultramafic rocks — ynmprpamadudaeckue mopoast

Mafic rocks — mauueckne mopomabt

Composition of rocks — cocTaB ropHBIX TOPOJT

Basalt formation — 6a3ansToBas popmartus

Mantle — manTHS

Lava flows — motoku naBbl

Basaltic lava — 6a3ansroBas naBa

Silica content — copeprkanne KpeMHe3EMa

Frothy volcanic rock — nenucras BynkaHuueckas mopoaa
Conchoidal fracture — pakoBUHYATBIN M3JI0M; KAMHEBH/HBIA H3JIOM; PaKOBH-
CTBIN U3JIOM
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56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

Sodium — Harpuit

Potassium — xanmit

Quartz — kBapn

Feldspar — mosieBoif mmat
Rhyolite — puonut

Granite — TpaHUT

Plagioclase feldspar — mnarunokmnas
Diorite — ntuopur

Andesite — aHze3uT

Dasalts — 6a3anbThl

Gabbro — rab6po

Olivine — onmuBUH

Pyroxene — nmupokcen

Pumice — mymunur / memsa

Mica — ciroma

Hornblende — porosas oomanka
Obsidian — o6cunuan

Rocks beds — miacT kaMeHHOM MOPO/IbI; CKAJIUCTOS OCHOBAHKME;, KAMEHHOE OC-
HOBaHUE

2D. METAMORPHIC ROCKS

192

To describe types of metamorphism:

1.

5.

High-grade metamorphism — BeIcOKOTeMIIEpaTypHBIH MeTaMopdu3m

2. Shock metamorphism (impact metamorphism) — UMIaKTHEIH MeTaMOPHU3M
3.
4. Contact metamorphism — KOHTaKTOBBIH (KOHTaKTOBO-TEPMAaJIbHBII) MeTaMOp-

Hydrothermal metamorphism — ruapoTepmanbHbIil MeTaMophu3M

hm3m
Regional metamorphism — peruonanbHbIii MeTaMOPPU3M

To describe metamorphic rocks:

6.
7.
8.
9.
10.
I1.
12.
13.
14.
15.
16.

Hornfels — poroBuk

Slate — cnanen

Marble — mpamop

Quartzite — kBapuT

Be squished / folded — ObITH CkaThIM / CMSTBIM B CKJIAJIKY
A platy or sheet-like structures — macTHHYaThIC WIN JTUCTOBBIE CTPYKTYPHI
Mineral-rich fluids — Goraras MuHepanaMu )KHIKOCTb
Denser, compact rocks — m0THbIE TTOPOJIBI

Morphic rocks — mopduueckas mopoja

Mechanically deformed — mexanndecku nedhopMupoBaHHBIE
Slates and gniesses — CJIaHIIbI U THEHCHI
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To describe metamorphic processes and conditions:

17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

45.

Gives the rock a striped appearance — co3aarh MOJ0CKH Ha OPOJIE

Slaty cleavage — kimMBaXk CIIaHIIEBATOCTH / CIIAHIIEBATOCTh

Be baked by the heat — criekarbcst Mo Bo3aeHCTBHEM BBICOKOH TeMIepaTyphl
Be created by rearrangement of mineral components — ObITh CO3/JTaHHBIM TIEpe-
IPYNIUPOBKON MUHEPAIHHBIX KOMIIOHEHTOB

Be created by reactions with fluids — ObITh CO3TaHHBIM PEAKIIUSAMHU C JKUIAKOCTSIMHU
Enter the rocks / intrude into the rocks — mpoHuKars B OpobI

Produce textures — co3maBaTh TEKCTYPBI TOPHBIX TIOPOT

Tectonic forces — TEKTOHUYECKHE CHIIBI

Be buried to depths of — O6bITh IOrpy’keHHBIM / TOTPEOCSHHBIM Ha ITYyOUHY

Be crushed and pulverized — 651Th pa3naBIeHHBIM W H3MEITBUCHHBIM

The shearing — ruapoquHamMuyeckoe GparMeHTHPOBaHUE / TNIOCKOCTh pa3phiBa
Along a fault zone — B10JIb 30HBI pa3pbiBa

Friction of sliding along shear zone — Tperne 0T CKOIBKEHUS 110 30HE C/IBHTA
Occur in eroded mountain ranges — BCTpe4arhbcs B 3pOIMPOBAHHBIX TOPHBIX XpeOTax
Collide — crankuBarbcst

Push rocks to deeper levels — mpoTankuBars TOpHYIO OPOJY Ha TIIyOUHY
Produce compressional stresses in the rocks — mpon3BoANTE JaBIIeHUE B TOPOJIE
Ocecur in the cores of fold / thrust mountain belts — BcTpeuaTbest B kepHe cKiia-
JIOK / TOPHBIX MOSICOB

Be subjected to metamorphism — noaBeprarscsi MeramMophu3My

Stress conditions — HeOmaronpusTHBIE YCIOBUS

Shallow levels in the crust — HOBepXHOCTHBIC YPOBHHU B 3¢MHOMU KOpe

Shows no foliation — He TEMOHCTPHUPYET PACCIOCHUS

Heated by the magma — HarpeBaTbcs Marmoi

Igneous intrusions — By/lIkaHUUECKasi HHTPY3HS

Metamorphic or contact aureole — MeTaMOppUICCKUAN UITH KOHTAKTHEIN Opeo
Relative temperature — oTHOCHTENFHAS TEMIIEpaTypa

Undergo prograde metamorphism — nperepnets npsiMoi MeTaMoppu3m
Continental collisions or subduction — KOHTHHEHTATHFHOE CTOTKHOBEHHUE U Cy0-
IyKI¥st (30Ha Ha TPaHUIIe JTUTOC(HEPHBIX TUIUT)

Changes in mineral assemblage — W3MEHUTh MUHEPAIBbHYIO ACCOLHALIUIO

GLOSSARY UNIT 3

3A. FOSSIL FUELS
To describe types of fossil fuels and their derivatives:

1.
2.

Fossil fuels — nuckomaeMoe Tormmso
Oil — HeTh
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I1.
12.
13.
14.
15.

To

16.
17.
18.
19.
20.
21.
22.

23.

24.
25.

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.

Natural gas — npupoaHbIii ra3

Coal — yronp

Solid, liquid and gaseous fuels — TOrMBO B TBEPIOM, KUIKOM U Ta3000pa3HOM
COCTOSTHUU

Wood — npeBecuna

Peat — Topd

Bituminous lignite — OuTymHBI# OypBIil yTroib

Diesel — nu3enbHOE TOITUBO

Liquefied petroleum gas — CKmKEHHBIE YTIICBOIOPOIBI
Paraffin wax — napauHOBBII BOCK

Petrol — Genzun

Lubricating oil — cmMa3zouHbIe Macya / MaIIMHHEBIE Maclia
Natural gas — nmpupoaHsIii ra3

Colourless and odourless — 6e3 nBeta 1 6e3 3anaxa

describe processes:

Water power and atomic energy — rHJIpo- U aTOMHasi JHEPTHsI

The decay of organic materials — pa3ioxeHre OpraHIIECKOTO MaTepraia

Be accumulated in the geologic past — ObITh HAKOIUIEHHBIM B TIPOIILIIOM
Evidence of past life — cBuIeTenbCTBO MPONLIOH KUZHH

The footprints of ancient animals — ciepI APEBHUX KUBOTHBIX

Be found in sedimentary rocks — ObITE 0OHapPY>KEHHBIM B 0CaJOYHBIX TTOPOIAX
Be abundant in mudstone, shale and limestone — ObITb B M300MIMM B aprHILTH-
TE, CIaHIIe, U3BECTHSIKE

Be natural and manufactured — OBITH IPHPOTHOTO W MIPOMBITINIEHHOTO TTPOHC-
XOXKICHUS

Sink to the bottom of the ocean — oryckarbcst Ha THO OKeaHa

Be obtained by heating coal in the absence of air — OBITH TONYYCHHBIM ITyTEM
HarpeBaHus yIVisl B YCIOBUSX OTCYTCTBHS BO3IyXa

Mix with organic materials — mepemMenMBaTbCsI C OPraHUUECKON MaTepren

To form an organic-rich mud — 06pa30BBIBaTL OOTATHII OPTAaHUYECKIMH BETIIe-
CTBAaMH HJI

To form an organic shale — 0O6pa3oBsIBaTh OpraHUUECKUi cIaHer

Be decomposed by bacteriaa — ObITh pa3ioKeHHBIM OaKTEPUAMHU

Consist of elements — cocTOATH U3 YIEMEHTOB

To replenish — monoHsITH

Difficult to replace — TpyaHO 3aMEHHUTH

Soil — mouBa

Be made up — cocTosTh U3

Present in the low-lying wetlands — nmpucyTcTByeT B HU3WHHBIX BOJHO-00JIOT-
HBIX YTOIBSX



APPENDIX B: GLOSSARY e

36.
37.
38.
39.
40.
41.

Combustion — ropenue

Carbonization — kapOOHHU3AIUS

Get compressed — cTaTh CIPECCOBaHHBIM

Get converted into coal — mpeBpaTUTHLCS B yroyb

Be settled at the bottom of the sea — ocecTb Ha JTHE MOpsT
Harvesting of fossil fuels — qo06pr4a nckomaemoro TormBa

To describe practical uses:

42.
43.

44,

45.

46.
47.
48.

49.

50.
51.
52.
53.
54.

Widely utilized in the home — mupoko NprMeHNM B TOMAaITHEM XO3SHCTBE
Promising source of natural resources — mepcreKTUBHBIM HCTOUHUK TPUPOI-
HBIX PECYPCOB

Non-renewable sources of energy — HEBO30OHOBISIEMbIC YHEPTCTUUCCKHE pe-
Cypchl

To obtain derivatives like coke, coal tar, and coal gas — momy4ars nmpousBo-
JHbIE, TAaKHE KaK KOKC, KAMEHHO-YTOJIbHAsl CMOJIa ¥ YTOJIBHBIN Ta3

Petroleum refining — nmepepaboTka Hedtn

Be used at homes for cooking — ncnosb30BaThCs JIJIsl IPUTOTOBIICHUS THIIU
Be used as a starting material in chemicals and fertilizers — ucnons3oBaThcs
B Ka4€CTBE MCXOJHOTO MaTepraja B XUMUYECKUX BELIECTBAX U YIOOPEHHUIX
Generate a large amount of electricity — reHepupoBaTh OONBIIOE KOTHYECTBO
SHEPIHU

Be cost effective — ObITH peHTA0ETHHBIM

Emit carbon dioxide when burnt — BeLAEHATH YIIIEKHUCIbINA T'a3 IPU CTOPAHUT
Source of pollution — HcTOYHUK 3arpsI3HEHNUS

Contributed to global warming — BHOCHTB BKJIaJ] B IJI00AIBHOE TTOTETIICHHE
Be replaced by — ObITh 3aMeIIEHHBIM

3B. COAL AND ITS CLASSIFICATION

To describe properties of coal and coal classification:

NN R LD

[ Y
N — O o

Flammable in nature — 1erko BOCIUTAMEHSIIOIITHICS (TT0 CBOCH MPHUPOE)

Hard rock — tBepaas nopona

Hard and glossy in nature — TBep/iblii U TISHIEBBIN (TI0 CBOCH IPUPOJIEC)

Have the highest heating value — uMeTh BRICOKYTO TEIIIIOTBOPHYIO CITIOCOOHOCTH
Solid fossil fuels — TBepmOe McKOTTaEMOE TOTUIUBO

Ignition property — cBOMCTBO BOCIIIAMEHSIEMOCTH

Remains of dead vegetation — ocTaTku CTHUBIIICH pacTUTEIHBHOCTH

Sources of heat and light — ucrounuk Tena u ceera

Be divided into four types — ObITh pa3ieieHHBIM Ha YETHIPE THIIA

. Absorbent property — BOIOTIOTIIONIAIOIINE CBOHCTBA
. Carbon content in — coepxaHue yriepoaa B
. Ignition rate — ckopocTh BO3rOpaHUsI
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13.
14.
15.
16.

17.
18.
19.
20.
21.
22.

23.
24.
25.
26.

27.
28.
29.
30.
31.
32.

33.

34.

35.

Coal deposits — 3anexu yris

Chemical analysesis — XHMHUYECKHI aHAJIN3

Physical tests — ¢pusndeckuii Tect

Select chemical and physical properties — oro0paTh XuMH4YecKre U (huznIe-
CKHE CBOMCTBa

Clean coal — gncTsrii yromns (yronp 6e3 mpumeceit)

Measure of a coal’s age — u3mMepeHue Bo3pacra yris

Consists of vitrinite — cOCTOSITh U3 BUTPUHHTA

Carbonaceous material — yrimeponucTsIii MaTepua

Peat-like material — moxoxwuii Ha TOpd Marepuan

Become darker in color and harder in texture — cTaHOBUTBCS TEMHEE U TBEPIKE
IO CTPYKType

Sub-bituminous coal — moxyOUTYMHUHO3HBIN yTOJb

Anthracite — anTpaut

High, medium and low-volatility — Beicokasi / cpeansas / HU3Kas JIeTy4ecTh
Final maturation stage of coal — 3axirountenbHast cTagus CO3peBaHUS YIS /
yriaepuKanuu

Burn with a smokeless, blue flame — ropets Oe3BIMHBIM CHHUM TJIAMEHEM
Give-off intense heat — BBIIEIATH TEIUIO

Moisture — BIaXHOCTb

Ash — nenen / 301a

Inorganic residue — Heopranuueckuii 0CaioK

The presence of petrological components — IpUCYTCTBHE METPOJOTHYECKUX
KOMIIOHEHTOB

Be based on maceral content — 0CHOBaHHEII Ha U3MEPEHUH COICPIKAHISI MUHE-
paJbHBIX KOMIIOHEHTOB

Clarain, durain, fusain and vitrain — xnapeH, qiopeH, Gy3elH 1 BUTPEHH (JIUTO-
JIOTUYECKHUE THITBI YIIICH)

Impurities — mpumecu

To describe coal formation:

36.

37.
38.
39.
40.
41.

42.

Be formed from the remains of plants — copmupoBarscsi U3 OCTaHKOB pac-
TEHUH

Flooding — 3atoruienne

Get buried under the soil — ObITE TOTPEOSHHBIM ITOJT CIIOEM TTOYBEI

Get deposited over — OTIIOKUTHCS HAJl

Be converted to coal — mpeoOpa3oBbIBATHCS B yTOJb

Be decomposed into organic matter — ObITh TIepepabOTaHHBIM B OpTaHHYECKAN
Marepua

Be subjected to high temperature and pressure — moBeprarbcsi BO31CHCTBUIO
BBICOKOI TEMITepaTyphl U JIaBJICHHSI
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To describe household and industrial uses:

43. Used as a fuel in steam-electric power generation — UCIIOJIb30BaTh B KAY€CTBE
TOIUIMBA JIJISl TAPOIHEPTETUUCCKUX YCTAHOBOK

44. To discover and use coal — 0OHapyKUTb U UCIOIB30BaTh YrOJb

45. Commercial mining — 100p19a TOPHBIX TIOPOJT B KOMMEPYECKHX IIEIIX

46. Heat and power applications in manufacturing industries — npuMeHeHue B 1ie-
JSIX OTOIUICHHS M TEHEPALUK DHEPTHU B MHYCTPHAIBHBIX HEISX

47. Be used for residential and commercial purposes — UCIIOIB30BaTh B KIITUIITHBIX
1 KOMMEPYECKHX IIEIIX

3C. ALTERNATIVE SOURCES OF ENERGY

To describe different alternative sources of energy used in the world:
. Alternative sources — anbTepHATUBHBIE HCTOUHUKH

. To generate power — IpOU3BOIUTH SHEPTUIO

. Be broken down into — OBITE pa3aeneHHbBIM / pa30UTHIM Ha

. Renewable energy — Bo30OHOBIIsIEMast SHEPTHS

. Non-renewable — HeBO30OHOBIIsIeMasi SHEPTHS

. Sustainable development — ycToigmBOE pa3BUTHE

. Naturally replenished — ecrecTBeHHOE MOMIOTHEHUE

. Limited supply — orpanu4eHHbIC 3amachl

. To run out — 3aBepIuaTscs, 3aKaHIUBATHCS

. “Dirty” fuels — 3arpsi3HaroIye OKpy>Karomnlyto Cpeay BBl TOILUIHBA

S O 03N N KW~
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To describe Solar Energy:

11. Solar power — conHeuHast SHEprus

12. To harvest — u3Bnekars (coOupaTh, HaKarUINBaTh)

13. Collector panels — koyuIeKTOpHBIEC TTAHETH [T TTOTyYEHUS SHEPTUU

14. To be turned into — OBITH IPEBpPAIICHHBIM B

15. Solar fields — mecTHOCTB, Ha KOTOPOH PACIIONIOKEHBI COTHEUHBIE TAHEIN

16. To gather power — HaKamINBaTH YHEPTHIO

17. To charge substations — 3apskarh TOACTAHITUN

18. Issue with solar energy — npo6seMbl, BO3HUKAIOIIUE TIPH UCTIOIB30BAHUH JHEP-
THU COJIHIA

19. Geographical range — reorpaduyeckne rpaHHUIIBI (PAaMKH)

To describe Wind Energy:

20. Wind power — 3HEprus BeTpa

21. New innovations — MTHHOBAaIM{

22. Wind farms — BETpOBbIC ANEKTPOCTAHIIH
23. To appear — OSBIIATHCS

24. Common sight — 00bIYHOE sIBIICHUE
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25. To require high investment — TpeGoBaTh OONBIIUX BIOKESHUH
26. To affect — oka3wpIBaTh BIUSHUE

To describe Geothermal Energy:

27. Geothermal energy — reorepmaiibHasi SHEPIUs

28. Beneath the earth — B Hegpax 3emin

29. Sustainable — TOCTOSHHBIN, YCTOHYNBBIN

30. Environmentally friendly — sxonorudeckn 6e30macHsIi 1J1st OKpY»KaroIIeH cpesibl
31. Continuously — mocTosHHO, HEPEPHIBHO

32. To heat up — HarpeBaTbcsl, HAKAISATHCS, IEPErPEBATH

33. To produce steam — rmoiy4arh (IPOU3BOIUTH) TaP

34. Power the generators — muTaHue reHEPaToOpPOB

35. The rotating turbines — Bpaenue TypOuH

To describe Hydrogen Energy:

36. Hydrogen energy — sneprust Bogopoza

37. The most common — HanboJee pacipoCTpPaHeHHbIN

38. To be available — ObITH TOCTYITHBIM

39. Tremendous source — BAKHEHIIINH HCTOYHUK

40. Power ships — sHeprus ans IBUKEHHS KOpaoeit

41. Power rockets — pakeTHOE TOTUTHBO

42. Be produced on demand — nmpou3BOUTH 110 TPEOOBAHUIO

43. Leave a toxic emissions — OCTaBIATh TOKCUYECKHUH Clie]T; TOKCHYECKUE BHIOPOCHI

To describe Wave Energy:

44. Wave power — 3Heprus BOJIH

45. Techniques for transforming — TexHonoruu s mpeoOpa3oBaHuUs
46. Dam-like structures — coopyxeHus B BUJIE IJIOTHH

47. To cause no harm — He IPUYUHATH BpeAa

48. To be harnessed — ncrnonb30BaThCst

49. Coastal regions — mpuOpeKHBIE PETHOHBI

50. To reduce its dependence — COKpaTuTh 3aBUCUIMOCTb

51. To damage the marine ecosystem — yrpoxaTb MOPCKOI SKOCHUCTEME
52. Source of disturbance — HCTOYHHUKH 3arpsI3HESHUS

53. To depend on wavelength — 3aBUCETh OT CHIIBI BOJHBI

To describe Hydroelectric Energy:

54. Hydroelectric power plant — ruposIeKTpOCTaHIUSL

55. Rely on hydropower — nonararbcsi Ha THAPOIHEPTETHKY
56. Major dams — KpyTmHbIE THAPOTEXHUIECKHE COOPYIKEHUS
57. To turn generators — J1s BpallleHUsI TEHEPATOPOB
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58.
59.
60.
61.

62.
63.
64.

Non-polluting — uncThIii (HE MTPOU3BOMSAIINI BEIOPOCOB)

To entail no waste — 111 HeTOIYIIIEHHS TTOTEPD

The aging of the dams — TexarYecKas ycTaaoCTh TUIOTHHEI

To remain functional and safe — obecrieunTs Oe30nacHOE (PYHKIIMOHUPOBAHUE;
0CTaBaThCs B pabodeM 0€301acCHOM COCTOSTHUH

Drain on the world’s water supply — ncroresne 3anacoB BOJIbI

Drinkable water — nuTbeBast Boga

To consume the water — moTpeOIATh BOIY

GLOSSARY UNIT 4

4A. PROSPECTING

To describe sites and deposits:

PN R WD =

Aggregated rock — arperupoBaHHas ropHasi opoja
Alluvium — ayurroBHiA

Associated rock — conmyTcTBYyOIIIast TOpHAs TIOPOJIa
Borehole — ctBon ckBakuHBI

Carbon content — copepskanue yriepona

Chemical composition — XUMHYECKHH COCTaB

Coal — yronp

Colluviums — xomtroBuit

Debris — o6oMku

. Deep mines — TiryOOK#E MaXThI

. Deposit — 3anexn

. Distinctive property — oTIMYHTEIEHOE CBOHCTBO

. Erratic boulders — HeycToitunBbIe BaTyHBI

. Gangue minerals — )HJIbHBIC MUHEPAJIBI

. Geological exploration — reoiorudeckasi pa3Bejka
. Igneous intrusion — Mmarmarn4eckasi HHTPY3HS

. Inorganic substance — Heopranmueckoe BEIIeCTBO
. Metalliferous minerals — MeTannocoepkamme MUHEPAJIbI
. Mining fields — ropaonoObIBatomme odnacTu

. Molecular structure — MmonekynsipHas CTpyKTypa

. Ore — pyna

. Organic substance — opraHu4ecKoe BeIeCTBO

. Outcrop — oOHa)keHNE, BBIXO]] HA IIOBEPXHOCTH

. Permafrost — Beunast Mmep3nora

. Phosphates — docdarst

. Quarries — Kapbepsl

. Remote locations — ynajiieHHOE MECTOIOIOKEHHE
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Shipping area — TeppuTOpHs HOTPY3KH
Solifluction — conuduroxmus

Striation — 60po3aUaTOCTH

Sulphur — cepa

Surface — moBepxHOCTh

Surface opencasts — Ha3eMHBIE Kapbepbl
Survey — oOciienoBanue, cheMKa

Tin ore — OJIOBSHHBIE PY/IbI

Value — neHHOCTB

Wolframite — Boab(ppamur

To describe work, equipment and responsibilities:

38.
39.
40.
41.
42.
43.
44.
45.
46.

47.
48.

Geochemistry — reoxumus

Geomorphology — reomopdosnorus

Preliminary investigation — npeaBapuTeIbHas pa3BeaKa

Prospecting — uccrnenoBanue

Stratigraphy — crparurpadus

To construct mine — CTPOUTH IAXTY

To design mine — MPOEKTHPOBATH MIAXTY

To operate mine — pyKOBOIUTB pabOTOi MIAXTHI

To supervise test drilling — pykoBOOUTh CTPYKTYpHO-TIOUCKOBBIM (pa3Beioy-
HBIM) OypeHueM

To survey the proposed site — 00ciie10BaTh TEPPUTOPUIO MECTOPOIKACHUS
Trenching — mpokiIapIBaHiE KaHAB

4B. EXPLORATION OF MINNERAL DEPOSITS

200

To describe site and deposits:
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Basement terrain — mog3emMHble Hepa

Bedrock geology — reonorust KOpeHHBIX TOPOJT
Brownfield — paree ucronp30BaHHOE MECTOPOKICHHE
Buried deposits — moa3zeMHbIe 3anexu

Clay — ruHa

Copper ore — MemHas pyaa

Diamonds — anma3ssr

Exposure — BbIX0J] Ha IOBEPXHOCTh, OOHaKEHHUE
Fertilizer mineral — MmuHepansHbIC yIOOpEHUS
Gemstones — IparoreHHbIe KaMHU

. Geochemical samples — reoxumMuueckue IpooObI

. Grade of crust — pa3HOBHIHOCTH OKPHIBAIOIIETO TPYHTA

. Greenfield — HOBOe MecTOpOXIeHNE, pa3padaThIBAEMOE «C HYIISDY
. Iron ore — xene3nas pyna
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Key driver — raBHBIN ABUraTeh

Limestone — u3BeCTHSIK

Mineral exploring — TOUCK MOJIE3HBIX UCKOTIAEMBIX
Molybdenum — monubaen

Near-surface deposits — HErTyOOKO 3aJIeraroIie OTIOKEHUS
Non-ferrous minerals — pyapI IIBETHBIX METAJIOB

Oil shale — nedTenocHsIi cnanen

Opals — onasbl

Ore body — pynroe Teno

Polarization — nmonspu3anus

Polymetallic sulphides — monumerammmieckue cyabQuIbI
Power grid — equHas sHEprocucreMa

Raw materials — cbIppeBbIC MaTepHabl, ChIPbE

Sapphires — cangupsr

Total mining district — Bcst TeppuTOpHs TOPHOAOOBIBAIOIIETO paiioHa
Zinc ore — IMHKOBAs pyna

To describe work, equipment and responsibilities:

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

46.

47.
48.
49.
50.
51.

Auger — Oyp, IITHEK, CBEPIIO

Collection of information — c6op nadpopmannu, cOOp JaHHBIX

Electrical resistivity of the ground — snekTpuieckoe CONPOTUBIICHUE TPYHTA
Exploration — pa3Beka MECTOPOXKIEHHUS C MOy THOW HOOBIYEH

Exploration company — pa3BebIBaTesibHasi KOMIAHUs

Exploration techniques — TEXHOIOTHU pa3BEIKH

Extractive operation — oreparus Mo 1o0br4e (IoJIe3HBIX HCKOTIAeMBbIX )
Feasibility study — reoioro-skoHoMu4eckas OreHKa

Gamma-ray spectrometry — raMMa-CIIeKTPOMETPHS

Geophysical datasets — Hab0pBI TeOHU3UICSCKUX TAHHBIX

Good will — neHexHas oleHKa MpeAroiaraeMoi MpuobLIN

Hand drill — pyunotii 6yp

Initial flow sheet — mepBoHa"ambEHAS TEXHIYECKAS CXeMa

Magnetic spectrometry — MarHuTHast CIEKTPOMETPHS

Multidisciplinary data generation — MHOTOIPO(UIBHOE TeHEPUPOBAHUE
JIAHHBIX

Reconnaissance — nccienoBanre, peKOrHOCIIMPOBKA, HHCIIEKIIMOHHOE 00CIie-
JIOBaHHE

Resistivity spectrometry — CIEKTpOMETPHS YASITEHOTO COMTPOTHUBICHUS
Resource expansion project — IpOEKT 10 pacIIMPEHHOMY TTOUCKY PECYPCOB
Structural data — cTpykTypHbIe JaHHBIE

Technical inputs — TeXHUYeCKHE MaTepHAITBI

To design drill programs — pa3zpabaTsIBaTh IpoOrpaMMsbI 10 OYpEHUIO
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52. To search for — mpoBoAUTE U3BICKAaTENbHBIC PAOOTHI
53. Wall logging program — nporpamma kKaporaxa

4C. MINING AND THE ENIVIRONMENT

To describe different mining effects on the environment:

Negative effect — HeraruBHOE BIUSHIE

To result in — mpuBoANTH K

To dispose of waste — yTHIIU3UPOBATh OTXOJIbI IPOU3BOICTBA
Properly — nomxubsiM 06pa3om

To reduce an impact — yMEHBIINTH BO3ACHCTBHE

To be careful — ObITh BHUMATEIBHBIM; COOIOIATH OCTOPOKHOCTh
To harm the environment — HaHOCHUTH BpeJ OKPY>KAIOIICH cpeie
Environmental protection group — rpymnrma 1o oxpaHe OKpyKaromei cpeabt
To release fewer pollutants and contaminants — BEIOpacsIBaTh MEHbILIEE KO-
YeCTBO 3arpsA3HAIONINX U OTPABIISIONINX BEIIECTB

10. Coal fire — Bo3ropanue yris

11. Deforestation — BeipyOKa JiecoB

12. Decline in biodiversity — coxpamenne 6rnopaznoodpasus

13. Improved system — yiydiieHHas cucrema

14. Safe disposal of waste — 6e3omacHasi yTHIM3aLUs OTXOIO0B

15. To prevent the hazardous effects — npenorBpamars pucku

16. Hazardous by-products — oracHble TOOOYHBIE TPOAYKTHI

17. Mineral processing — nepepaboTKka MOJIE3HBIX HCKOMAeMbIX

18. Contaminating groundwater — 3arpsi3HeHHE TPYHTOBBIX BOJ|

19. Siltation arc — gyra 3auauBaHUS

20. To avoid problems — npenoTBpaiaTh BO3HUKHOBEHHE PoOIIeM
21. Geological failures — npoBaJisl B TpyHTE

22. Sinkholes and erosion — pa3pytieHne 1 3pO3us TOUBBI

A SRR N

To describe how mining companies and governments solve the problem of
preserving the environment:

23. Environmentally-responsible manner — 3k0J10ru4ecks OTBETCTBEHHBIH CIIOCO0
(mpoBeneHus paboT)

24. To preserve the environment — COXpaHATh OKPYKAIOIITYIO CPEITy

25. Depression or hole in the ground — yryOnenus wim oTBepcTus

26. To implement a number of changes — ocyiecTBUTh psii K3MEHEHHI

27. To design tailing ponds — TpOEKTHUPOBATH XPaHWIHINA JJIT OTXOAOB (IILTaKa)

28. To spill — nponuBarh, pa3nuBaThCs

29. The proper storage of coal — 6e30nacHO XpaHUTh YTOJb

30. Surface and subsurface mining — OTKpHITBIE U MTOJJ3€MHBIE TOPHBIE PaOOTHI

31. Mining legislation — 3aK0HOAATEIBCTBO B TOPHOH MPOMBIIIEHHOCTH
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32.

33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44.
45.
46.
47.
48.

Zero-Impact Mining — npoBeeHNe TOPHBIX paboT Oe3 Bpena AJisi OKPYKaromeH
cpeabl

To supply the minerals — obecrieurBaTs MUHEpaTaAMU

Side effects — moOo4HbIE 3P PEKTHI

The challenges of mining — BbI30BBI TOpHOIOOBIBAIOIIEH TTPOMBIIIICHHOCTH
To run the computer — 3amycTUTH (BKIIOYNTH) KOMITBIOTEP

Copper conductors — MeAHbBIE TPOBOJIA

Scouring powder — yuCTAIMI TOPOLIOK

Prosthetics — mpoTe3br

To do more with less — mpon3BoaUTE OIS KOTUUECTBO HPOLYKLUHT U3 MEHb-
IETO KOJTMYECTBA CHIPhS

Acid drainage — KUCJIOTHBIN TpeHAX

Sulfides — cynb¢puabt

Sulfur — cepa

Waste rock — mycras mopona, 0OTXO/bl, IIIaK

Leach into the kind — BelenaunBanue

The movement of rock and soil — ABMkeHUE TOPOJT U TOUBHI

Holes and piles of rock — siMbl 1 TpybI KAMHEH, OTBAJIBI

Haphazard jumble — GecriopsiiouHbIe HArPOMOXKICHUS

To describe why the world needs mining products:

49.
50.
S1.
52.
53.
54.
55.
56.
57.
8.
59.
60.

61.
62.

63.
64.
65.

Recycling — nepepaboTka 0TX010B

To recover valuable metals and minerals — 70ObIBaTh LIEHHBIE METAJIIBI 1 MHHEPAIIBI
To keep people alive — coXpaHsATh Y€I0BEUCCKUE KUZHU

Economic benefit — 3xoHOMH4ecKas BeIroga

Willingly — no6poBosbHO, 6€3 MpUHYKICHHS

Milling — n3mMespueHue, IpoodieHue, odoraiieHue (rmopo)

Waste sulfur — oTxomsr cepbl

The manufacturing industry — oO6pabarsiBaroiias NpOMBILIUICHHOCTD

Pavement aggregate — 3an10JIHUTEIb IOPOKHOTO TOKPBHITHS

Directional drilling — HanpaBneHHOE (HaKJIIOHHOE) OypeHIE

Matter laparoscopic surgery — anapocKonu4eckasi Xupyprus

Low impact perspective — nepcrneKTrBa MUHIMaJIbHOTO BO3JCHCTBUS HA OKPY-
KAIOIIYIO Cpey

Post-recovery uses — OBTOpPHOE HCIIOIH30BaHUE

To do more with less — mpon3BoAUTE OOMBILIEE KOTUUECTBO NPOAYKLIUHT H3 MEHb-
IEr0 KOJTMYECTBA CHIPhS

Environmental Certification Agency — ATeHTCTBO 3KOJIOTHUYECKON cepTH(UKAIIT
To have faith in the outcome — BepuTs B perienue (mpodnembl) / BEpUTh B pe3y/bTrar
To turn potential problems into assets — nmpeBpaiaTh MOTCHIUAIbHbBIE TPOOIIE-
MBI B Oy/TyIIHe JTOXO/IBI

203



204

APPENDIX C: SPEAKING TOPICS

Give a talk on career in mining industry

Remember to say:

» what knowledge is necessary to start the career in mining;

» what typical workplaces for miners are;

» what activities a miner can perform at work;

» what skills should you possess to be successful at a workplace.

Give a talk on sedimentary rocks

Remember to say:

» what geological processes lead to the creation of sedimentary rocks;
» where sedimentary rocks can be found;

» what two categories sedimentary rocks are organized into;

» how sedimentary rocks are classified according to their texture.

Give a talk on weathering of rocks

Remember to say:

» what types of weathering are (physical / mechanical, chemical and biological
weathering);

» how each type of weathering occurs;

» what weathering effects are observed around the world;

» what could affect the rate of weathering.

Give a talk on igneous rocks

Remember to say:

» how igneous rocks are formed,

» what igneous bodies you know;

» what categories igneous rocks are organized into (according to the structure and
composition);

» where igneous rocks are used.

Give a talk on the main mining methods
Remember to say:

» what minting methods and techniques you know;

» what the reasons for choosing certain methods are;
» what an open pit mining method is for;

» what an underground mining method is for.
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Give a talk on geological prospecting

Remember to say:

» how ‘geological prospecting’ is defined;

» what the difference between direct and indirect methods is;

» what conditions a prospector must take into account;

» what methods and operations prospectors use while exploring.

Give a talk on energy sources

Remember to say:

» what types of energy sources you know;

» what renewable energy sources are;

» what non-renewable energy sources are;

» how alternative energy sources are being created these days.

Give a talk on energy sources in Russia

Remember to say:

» what the most used energy sources in Russia / Krasnoyarsk are;
» what pros and cons of using renewable energy source are;

» why we should save fossil fuels;

» what alternative sources of energy are beneficial for our country.

Give a talk on mining and environment

Remember to say:

» what environmental impact mining activities have;

» how mining companies can reduce their negative impact;

» what new mining methods are environmentally-friendly;

» how mining engineers can reduce the negative impact of mining.

Give a talk on the future of mining

Remember to say:

» what history mining technology has;

» what recent developments in mining technology are;
» how old mining techniques can be used;

» what future frontiers mining industry has.
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JlomamiHee uTeHHEe — BU ISSATEIBHOCTH, HAIIPABICHHBIN Ha JeTalbHOE H3yUCHHE
TekcTa npodeccuoHabHON HANPaBICHHOCTH, WU3BJICUEHUE WHPOPMAIMU TI0 MPOYH-
TaHHOMY W COCTaBJIEHHE MPO(ECCHOHAITEHO-OPUEHTHPOBAHHOTO TEPMUHOIOTHUECKO-
'O CJI0Baps.

BrIOpaHHBIi cTyIEeHTaMU TEKCT JIJISl IOMAITHETO BHEAYJUTOPHOTO YTEHHSI JIOJDKCH
COOTBETCTBOBATD CIIEAYIOIUM KPUTEPHIM:

1) ObITb HaMMCaHHBIM Ha AHIIIMICKOM sI3bIKE (IPEANIOYTUTENFHO €BPONIEHCKIMHU

Y aMEPHUKaHCKUMH aBTOPAMH);

2) OBITH HAIMCAHHBIM HE TTO3HEE MTOCIEAHNUX 5—7 JIeT;

3) OBbITH OITyONMKOBAaHHBIM B HAYYHOM U3/aHUH (T. €. UMETh BBIXOJHbBIC JaHHBIC);

4) 1o XaHpy MPENCTABIATH COOOW HAyYHYIO CTAaThIO WM Taparpad u3 HayqyHOU

MOHOTpahuu;
5) COOTBETCTBOBATH TEMATHUECKOMY MPOGUITIO AUCHHUILIHHEL,
6) 1o 00beMy ObITh HEe MeHbIIe, ueM 8000 meyaTHbIX 3HAKOB 0€3 MPOOeIIoB.
Ha ocHoBe mpopaOoTku TekcTa mpodeCcCHOHATHHON HAIIPaBICHHOCTH CTY/IEHT CO-
CTaBJISIET TEPMUHOJIOTHUECKUI CIIOBAph, PaBHbIH 50 TEPMUHOIOTHUECKUM SIUHHULIAM,
1 0030p MO IPOYUTaHHOMY (review) o0beMoM He MeHee, yeM 250 cIoB.
Pabora Hax BHeayAWTOPHBIM YTEHHEM MPO(ECCHOHAILHOW HAINpaBIEHHOCTH
MIPEACTABIAET COO0I CaMOCTOSITENbHBINA BUA pabOTHI CTYIEHTa, KOTOpask 3aBEpLIaeTCs
MOCJICAYIONIMM O0CYKICHUEM IPOYUTAHHOTO HA 3aHATHHU B (popMe mepeckasa / mpe-
3eHTAllMU U CAa9H MPO(EeCcCHOHATBHOTO CIIOBAPS HAW3YCTh. TakuM 00pa3oM, HTOTOM
paboTHI CTyleHTa B ceMecTpe 1Mo (popMaTy JOMaIIHero YTeHHs sBisieTcs: 1) mpodec-
CUOHAJIbHBIA TEPMUHOJIOTHMUYECKUN CJIOBaph; 2) 0030p MO MPOYUTAHHOMY (review)
u 3) Gecena ¢ MpenmogaBaTelicM.
[IpencraBnenHas cripaBoYHass HHPOPMAIKS W MPAKTUKYM B JaHHOM pa3Jieie Ha-
NpaBJIeHbl Ha PELICHUE CICAYIONINX 3a/a4:
1) Hay4UTh BBIJENATH B TEKCTE MPOQPECCHOHATHHO OPUEHTHPOBAHHYIO JIEKCHUKY
U MIPaBUJIBHO €€ ePEBOANTH;

2) Hay4yuTh H3BIIEKaTh M3 TEKCTa MPO(ecCHOHANBHO 3HAYMMYI0 HH(OpManuio
Y TIepe/1aBaTh IIIAaBHYIO MBICITh TEKCTa;

3) Hay4HTb JIOTUYHO MPEACTABIISATH MOCIEI0BATEILHOCTD IPOUYNTAHHOTO;

4) Hay4uTh NPE3CHTOBATH PE3YNIBTATH IPOYUTAHHOTO.

COCTABJIEHUE CNOBAPS NPOMECCUOHAJIbHOI NIEKCUKMU

HJ’ISI COCTaBJICHUA CJIOBAps HpO(l)CCCI/IOHaJ'ILHOI\/'I JICKCUKH H€O6XOZ[I/IMO HUMCTD II0-
HUMAaHUEC TOI'O, YTO ABIACTCA TCPMUHOM. qame BCETO IO TCPMUHOM IMOHHUMACTCA CJI0-
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BO M CIIOBOCOYETAHUE, BBIPAKAIOUIEE OMPEAECIEHHOE CIIEUATIbHOE MOHITHUE, ABICHUE
WU TIPEIMET B OMpPENeICHHOW CHCTeME HAydHOTO 3HAHUS, T. €. pU paboTe HajJ CO-
CTaBJIEHUEM CIIOBaps HY)KHO 0Opaiarh BHUIMaHUE TOJIBKO Ha TE CIIOBA M BHIPAXKEHUS,
KOTOPBIC CBSI3aHbI HEMOCPEJACTBEHHO C TEMAaTHYECKOM 00IaCThIO TEKCTA.

[IpuBenem HUkKE HEKOTOPBIE ONPEACICHUS TEPMUHA:

«TepMHUHBI — ATO CJIOBA CIEIMAJIbLHbIE, OTPAHNYEHHbIe CBOUM OCOOBIM Ha3HAa-
YeHHEeM; CJIOBA, CTPEMSIIUECS ObITh OJJHO3HAYHBIMH KaK TOYHOE BHIPAKCHHUE TOHITUN
M Ha3bIBaHHUE BENICi»

(abridged from: Pegpopmamckuii, A. A. Beedenue 6 sizvikosedenue [Texcm]: yueb. no-
cooue / A. A. Pegpopmamckuit. M., 2004.)

«TepMI/IH — CJIOBO HJIM CJIOBOCOYCTAHHUC CIICIIUAIBHOI'0O (Hay‘lHOFO, TEXHHUYECCKO-
TrOUT. H.) A3BIKA 1JI1 TOYHOT'O BBIPAKCHUA CIIENUATBbHbIX NOHATHIA 1 0003HAYEHHS
ClleMaJIbHBIX MPEIMETOBY

(abridged from: Knumosuyxuii A. 1. Hexomopuvle memoodonocuueckue onpocol pabo-
mbul HAO mepmunonocuell nayku u mexruxu // Cospementvie npooLeMvl MEPMUHONOSUU
6 Hayke u mexnuxe. M.: Hayka, 1969. C. 34)

«TepMuHBI — 3T0 HE 0COOBIC CJIOBA, a TOJILKO CJIOBa B 0c000# pyHkun. B ponn
TEPMHUHA MOXET BBICTYIIaTh BCSIKOE CJIOBO, KaK ObI OHO HE ObLIO TPUBUAIBHOY

(abridged from: Bunokyp I O. O Hexomopbix S61eHUSX CLOB00OPA308AHUSL 6 PYCCKOU
mexnuyeckou mepmunonozuu // Tpyovt Mockosckoeo uncmumyma ucmopuu, gpunocoghuu
u aumepamypol. M.: JIMTEPA, 1939. T. 5. Coopnux cmameii no sisvikogeoenuio. C. 4)

OTnpaBHOM TOUKOH [T TOMCKA TEPMUHOJIOTHHU B TEKCTE, KaK MPABHUJIIO0, CAUTACTCS
TeMaTHyeckas 00JacTh TeKCTa M ero 3arojoBok. CTylaeHTaM PeKOMEHIYeTCs! TPOdH-
TaTh 3ar0JOBOK BHUMATEIBHO U BBISBUTH OCHOBHBIE MOHATHS CTaThbu. OOBIYHO Takue
TIOHSATHSI BEIPAKEHBI CYILIECTBUTEILHBIMH.

B mpornecce uTeHnst U IOMCKAa TEPMUHOIOTHU UCXO/Sl U3 0a30BBIX OCHOBHBIX IM0O-
HATHI U TEMaTHUKH TEKCTa TaKKe HEOOXOMMO 00pamiaTh BHUMaHUE Ha pa3HbIE TEPMHU-
HOJIOTHYECKHE COYCTAHMS:

N1 + N1 = the products details — nannbie u3nenus, Vibration values = 3HaueHuUs
BuOparuu, Fastener’s washer — romoBka snemenTa, application temperature — padogas
TeMIIeparypa;

N1 + Prep + N2 = search for oil — nmouck nedy;

V + Prep + N = drill for oil — GypuTb, 4T00BI TOOBITE HEPTH;

V + N1 = design a mine — pa3paboTaTh IJIaH MIaxXThl;

Adj + N = fine grains — MeJIKHe 3epHa;

V + AdJ + N = conduct a crime scene — IPOBOIUTH OCMOTP MECTa IPECTYTLICHHUS;

V+ N+ P+ N —to provide evidence of the guilt — mpegocTaBuTh 10Ka3aTETHCTBO
BUHBI.
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N = noun — cyleCTBUTEIBHOE
Adj = adjective — npunararenbpHoOe
Prep = preposition — mpeior

V = verb — rmaron

Adv = adverb — Hapeune

OTHI/I'-II/ITCHI:HOI\/II ‘ICpTOI\/'I HAaY4YHO-TCXHUYCCKUX TCKCTOB ABJIACTCA HAJIUYNEC MHO-
rOCOCTaBHBIX TEPMHUHOB, TakuxX kak nuclear — powered closed — cycle gas turbine
design, 4to OyaeT MepeBOIUTCS KaK «IIPOCKT ra30BOil TypOHMHBI, HMEIOICH 3aMKHY-
TBHIA UK U paboraromieit Ha sepHOM ToTuTHBeY». OCHOBHAS TPYAHOCTH MPU Tiepe-
BOJIC TaKUX TCPMHUHOB 3aKJIOYACTCA B TOM, UTO UX MEPEBOJ] HC BCET/Ia MOXKHO HaWuTH
B CJIOBapSIX.

B Takux ciaydasx Mmpu MEepeBOJE PEKOMEHAYETCS MPUMEHHUTH MPABHIO «PSIIay,
KOTOPOE MCIIOJIB3YEeTCsl B TOM ClIydae, €ClId Mepell CylIIeCTBUTEIbHBIM MPEeICTaBICHA
«IETIOYKA OTPEICIICHUI.

IIpaBuJio psana:

«Ecam mexny apruxiieM (WM OpyTAM OMPEAETUTENeM) W CYIIeCTBUTEIBHBIM,
K KOTOPOMY OH OTHOCHTCS, CTOUT HECKOJIbKO CYIIECTBUTEIBHBIX, OHH 00pa3yroT
Henouky omnpenenacHuil. CyiecTBUTEIbHOE, K KOTOPOMY OTHOCHUTCSI apTUKJIb, SIB-
JIACTCS 110 OTHOIIICHHUIO K HUM ITIaBHBIM)).

C mocnenHero CymiecTBUTEIHHOTO, K KOTOPOMY OTHOCHTCSI apTUKJIIb, CIIEAYeT Ha-
YMHATH TIEPEBOJI, MBICIICHHO CTaBsl ITOCiIe Hero Bompoc «KAKOM?»

OtaenpHBIE CTyYan MepeBoia TEPMUHOB C UCTIONIb30BAHUEM MTPaBUIIA Psija:

[epeBos cyliecTBUTENBHBIX B POJIH ONIPE/ICIICHHS:

a) TpHIaraTe’IbHbIMU:

oil well — Hegpmsnas cxeascuna;

b) cyuiecTBUTENBHBIMU B POAUTEILHOM IMaJICHKE:

the exploration strategy — cmpamezust pazeumusi;

C) €CIIM ONpeACsIoNiee CYyIIeCTBUTENBFHOE B JaHHOM 3HAYEHUH YHOTpeOiseTcs
TOJBKO BO MHOKECTBEHHOM YHCIIE M 0€3 OKOHUAHHS IPUOOPETaeT APYroe 3HauCHHE:

the fines trap — 108ywKa 015 MEIKUX HACTULY,

the fine trap — monkas (kpacueas) 108yuiKa.

[lepeBon mpuarareiabHbIX, NpUYacTUil (Mpudactuss 1 U 2) U repyHIust BHyTpU
psiia HY)KHO Ha4MHATh C MOCJIEHEro CJIOBA, JBHUTasCh C KOHIA psjJia K Havamy, Ipu
MEePEBOJIC CIIEAYET OCTABUTh TPAMMATHICCKYIO GOPMY CPEHETO CIIOBA:

The rock-feeding system (feeding — Participle 1) — Cucmema (ycmpoiicmeo),
nooarowas(ee) 2opHy1o nopooy.

(abridged from: http://testent.ru/index/nouns imja_sushhestvitelnoe/0-680)
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[Ipu cocTaBneHnu caoBapsi He PEKOMEHYETCS BBIHOCHTB OTJENBHO MPHIIarareib-
HBIC / Hape€dund U 11arojibl — JaHHBIC BBIPAXKCHUA MOXXHO NPCIACTAaBUTL B BUJIC TCPMU-
HOJIOTHYECKUX codeTaHnd. Hampumep, npuiararenpHble B COCTaBe TEPMHUHOIOTHYE-
ckux codyetanuii (Adjective + Noun). Tepmun tuna (Adjective + Noun) Hy>KHO CTaBUTh
B CIJIOBaph TOJILKO TOT/A, KOIJIa TPHJIArarelbHOE SIBISETCS TEPMHHOOOPA3YIONINM,
T. €. 3aKJII04YaeT B ce0e HAy4YHOE, 2 He CY0ObeKTHBHOE OI[eHOYHOEe 3HAHMNE.

Exploratory well — pazBenounas ckBaxuHa

Beautifulrocks—xpacnsasropona-

B mensx xauecTBeHHOW pabOTHI B CIIOBaph HE 3aHOCATCS CJIOBa WM BBIpa-
KEHUSI C TPO3PauyHOM CEMaHTHKOM (0 TepeBole MOXKHO JAOrajaTbcs IO 3BY-
YAaHWIO CJIOB WM MO Hamucauuio: (kifograms,—seismic,—energy)). Ecmm cio-
BO WJIM CJIOBOCOYETAaHHE C TIPO3PAYHON CEMaHTHKON oOpeTraeT WHOE 3HAYeHHE
B KOHTEKCTE, T. €. IEPEBOJUTCS HETPUBHAIBHO, TO €r0 MOKHO BKIIIOUUTD B CJIOBAPb.

BHeayuTopHOe YTeHHE 1 COCTABIICHUE CIIOBApSI ITpeIoaraeT oolee IyOoKyIo Ipo-
paboTKy TEKCTa, TIO3TOMY CJIOBaph JIOJDKEH OTPakaTh CIENU(UKY CTaThH (T. €. TIPU CO-
CTaBJICHUHM CJIOBAapsi HY)KHO OTTAJKHMBAaThCs OT COACPKAHUS CTarbl — KOHKPETHBIX
OITMChIBAGMBIX SBJIEHHUH U JeiicTBuil). OOIeynoTpeduTepHble U 0a30BbIe CIIOBA U CIIO-
BOCOYETAHUS KOHKPETHOW HAYIHOUW cephl, paCCMOTPEHHBIC B paMKaX 3aHATHHA, HACTOSI-
TEJILHO HE PEKOMEH/IyeTCsl BKIIIOYATh B CIIOBAph OTIEIBHO (geotogy, rocks,coatmining):

OpHaKO OHM MOTYT OBbITh BKJIIOUEHBI B CJIOBaph B COCTAaBE Pa3HbIX CJIOBOCOYETA-
HUH Ha OCHOBE aHAJIN3a y3KOCTIEIIHAIBHOTO MPOYUTAHHOTO TEKCTA.

CrnoBapb MpenocTaBiIsercs 1o cieayoei popme:

. Transcription Russian English Russian translation
Ne English . . Pp.
(if needed) translation example of the example
Most basalts
. bonpimmHcTBO
are volcanic
S 6a3a1bTOB ByJIKaHH-
in origin and
. 3arBep- YECKOI0 IPOUCXOXK-
Hardening €BaHUE were formed eHHs1 00pa3oBaINCh
1 of the lava [flov] A by the rapid A P P.7
TIOTOKOB . B pe3yiabTare Obl-
flows cooling and
JIaBEI . CTPOTO OXJTAXKICHHS
hardening U 3aTBepJeBaHus
of the lava P
TOTOKOB JIABBI
flows

[Tpu nepeBome TEPMUHOB MOTYT OBITH UCTIOJIE30BAHBI CIIETYIOIINE BUIBI CIIOBApEH:
1) nBysI3bIUHBIC OOIIHE;

2) NBYS3BIYHBIC OTPACTICBBIC, COCTABICHHBIC TIO alihaBUTHO-THE3I0BOMY TIPHHIIUITY;
3) TOJIKOBBIE;

4) SHIUKJIONEAUYECKUC;

5) cioBapu CHHOHUMOB;
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6) cloBapu aHTOHHMMOB;

7) cioBapu Ipo(heCCHOHAIBHOTO JKaproHa.

Taxoke IOJIE3HO YHUTATh JIUTEPATYPY, HAITMCAHHYIO HA SI3bIKE OPUTHUHAJA U TeMaTH-
YEeCKH SKBHBAJICHTHYIO €l Ha PycCKOM si3bIke. HexenaTenpHO UCIOIb30BaTh MpH Mpsi-
MOM IIepeBOJie TaKHE CPEJICTBA MAIIMHHOTO TepeBofa, kak Google translate / Yandex
translate u np. Takue UCTOUYHWKH MOTYT OBITH TOJIE3HBI I OOIIET0 O3HAKOMIICHUS
C TEKCTOM, HO, KaK MPAaBUIJIO, OHHU MPEI0CTABISIOT HENPaBUIbHBIN MM HETOUHBIH Iepe-
BOA TCPMHHOB, HC YUUTBIBAIOT TAKME KOHCTAHTHI, KaK CMbBICJI U MHOTO3HAYHOCTD TCKCTA.
Cpenu BO3MOXXHBIX HCTOYHUKOB CIIOBApPEH, HAXOAAMINXCS B ceTH VIHTepHET B CBO-
0OJHOM J0CTYIIE, TOPEKOMEHTyEeM:

L.

AnekceeB M. A., Tumodees I1. I1., Copuano T. A. AHrmo-pycckuii reosnoru-
geckuil crmoBaph [DmekTpoHHBIA pecypc]. — URL: https://lithology.ru/system/
files/books/slovar.pdf.

. Tiotrokun I . AHIO-pyccKkue TEpMHHBI IO T€0-pa3BeJOYHBIM padboTam

[DmexTponnsiii pecypc]. — URL: https://vk.com/doc263070408 422117282.

. bapon JI. ., Epmos H. JI. Aurno-pycckuii ropHsiid cioBapb. [ocynapcTen-

HOC M3/IaTeILCTBO (PU3UKO-MaTeMaTHUECKUX JIuTepaTypbl. M., 1958. 986 c.
OnexTponHbIi ciaoBapb Wooordhunt [Dsekrponnsiit pecypc]. — URL: https://
wooordhunt.ru/word/word.

. OnektponHsiii cioBapb Reverso Context [Dnekrponnsiii pecypc]. — URL:

https://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2
%D0%BE%D0%B4.

Jist moncka TeKCTOB JUIsl YTEHUSI MOTYT OBITh MCIIOJIBb30BaHbI CIIEAYIOIIUE CAWThI
HAy4YHOU JIMTEPATyphbl:

1.

2.

W

Taylor & Francis Online [Onextponnsiit pecypc]. — URL: https://www.
tandfonline.com.

The Royal Society of Chemistry’s Journals, Books and Databases [DnexTpon-
HeI# pecypc]. — URL: https://pubs.rsc.org.

. Cambridge core [Qnexrponnsiii pecypc]. — URL: https://www.cambridge.org/core.

Springer link [DnexTponnsiii pecypc]. — URL: https://link.springer.com.
Science direct [Dnmexrpornsii pecype]. — URL: https://www.sciencedirect.com.

COCTABJIEHWUE 0b30PA N0 NPOYNTAHHOMY TEKCTY

B nonumaHum cMmbiciia TEKCTa BBIACISIETCSA TPU dTara:

1) mpeaTeKCTOBbIN;

2) TEKCTOBBIN;

3) TOCJIETEKCTOBBIM.

[IpenTexcToBeiii STam pabOTHl 3aKIOYACTCS B aKTUBU3AIMU (DOHOBBIX 3HAHUM,
MOCTPOCHHUHU TUIIOTE3 U CHATHH JICKCUKO-TPAMMATHYECKHUX TPYIHOCTEH pabOThI ¢ TEK-



APPENDIX D: HOME READING RECOMMENDATIONS ®

ctoM. Ha manHoM sTame peKoMeHIyeTcs O3HAKOMUTHLCS ¢ Ha3BaHUEM CTaTbHU, C €€ aH-
HOTalKeH 1 mopaboTarh Haj OOIIMM TOHMMaHHUEM TEKCTa.
Bonpocul ons camonposepku na npedmekcmosom smane:
1. Ucxons U3 Ha3BaHUS TEKCTA MPEAIOIOKUTE, O YEM OH.
2. W3yunTe WUTIOCTPAIMK B TEKCTE, IPETONIOKUTE, YTO MOXKET OBITh U300paxe-
HO Ha WIITIOCTPAIUAX.

3. [lomuepkHUTE B TEKCTE TE CJIOBAa W BBIPAXKCHHS, KOTOPHIC BBl HE 3HAETE
WIK HE MOXETE IMOHATh (B 3TOM Cjly4yae MOXKHO MopadoTarh CO CIIOBapsSIMHU
W OOPaTUTHCS K MPETOIaBaTEIIo ).

PaboTa Ha TEKCTOBOM ATare CBOJUTCS K MPOYTCHUIO TEKCTA CTaThU.

Bonpocul onsa camonposepku na mexcmogom smane:

1. Kakwne merany B K&KIOM U3 a03a1ieB TEKCTa BBl MO)KETE OTMETHUTH?

2. B 4eM cocTOUT OCHOBHASI MBICIIb TPOYUTAHHOTO?

3. Kakwue Bompocs! BbI MOIVIH OBl 3aJ1aTh aBTOPY CTaTbu?

Ha mocnerekcToBoM dTare MpouUCXOAUT HAMMCaHUEe 0030pa U ero mepeckas. Pexo-
MeH/TyeTcsi 00paTUTh BHUMaHWe Ha (DOHETHUECKYIO M MHTOHAITMOHHYIO CTOPOHY 0(OpM-
JICHUS BBICKA3bIBaHMsI. XOPOIIUM YNPAKHEHUEM JIJIs1 PA3BUTHSI MOHOJIOTHYECKON peun
SIBIISIETCSI TIEPECKa3 BCITyX WJIH 3aIHCh ayIHO- ¥ BUICO(DAIOB BEICTYTUICHIS, TAK KaK OHU
MTO3BOJISTIOT TIOCMOTPETH Ha ¢e0sI CO CTOPOHBI, MPOAHATM3UPOBATh BO3MOYKHBIE OIITHOKH.

(abridged from: 3umuna E. A. [Ipenodasanue domawine2o umenus Ha 3aHAMUAX NO He-
MEYKOMY A3bIKY € UCHONb30BAHUEM UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHONO2ULL
(u3 onvima pabomul 6 Hesizvikogom yze) // Hayunvui ouanoe. Examepunbype: Llenmp
HayuHbIX U 0bpazosamenvhbix npoekmos, 2018. Ne 8. C. 247-260)

KOHCTPYKLIUX ANA HAMUCAHUA 0b30PA

Make a review of the article you've read (200-250 words).
INTODUCTORY PART - BCTVYIUIEHUE

The title

1. The title of the article. — HazBanue crarpu.

2. The article is headlined... — CraTbs Ha3bIBaeTCH. ..

3. The headline of the article I have read is... — Crarhsi, KOTOPYO Sl IPOYMTAII,
Ha3bIBACTCH ...

4. Itis (en)titled... — Ona Ha3bIBaeTCH. ..

The author

5. The author(s) of the article is (are)... — ABropom(-amu) STON CTaTbU SBISETCS

(sBnsItOTCA). .
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6.
7.

The article is written by... — CtaTbs HanMcaHa. . .
It is (was) published in... — Ona (0bu1a) OMyONMKOBaHA B...

The main idea of the article

8.

The main idea of the article is... — OcHOBHAs Uzes CTaTbU 3aKJIFOYACTCS B TOM,
qT0. ..

. The article is about... — CtaTtbd 0. ..
10.
11.
12.
13.

The article is devoted to... — Ctares mocesiiieHa. . .

The article deals with... — Crarpst umeeT nemno c...

The article touches upon... — Ctares 3aTparuBaer. ..

The purpose (aim, objective) of this article is to give... — Llesb 310l cTaTbu —
JaTh... (YUTATENSAM OTpeAeIIeHHYI0 MHpopMalnio o...) — (the readers some
information on...)

MAIN BODY - LEHTPA/IbHASl YACTb

L.

A Al

8.
9.
10.

In the first part of the article the author speaks about... — B nepBoii yactu cra-
ThU aBTOP FOBOPHT O...

The author shows... — ABTOp ITOKa3bIBaeT. ..

The author defines... — ABTop onpenenser...

The author underlines... — ABTOp Mo YepKUBacT...

The author notes... — ABTOp oT™MeJaer...

The author emphasizes (marks out, pints out)... — ABTOp BbIIEJISIET. ..

First of all it is necessary to underline... — [Ipexxzae Bcero, HEOOXOIUMO MOJ-
YEepKHYTb. ..

The author begins with the describing... — ABTop HaunHaeT ¢ onucaHus. . .
According to the text... — CoriacHO TeKcry...

Further the author reports (says) that... — Jlaipime aBTop coo0maer, uro. ..

CONCLUTION - 3AK/TIOYEHKNE
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1.

In conclusion... — B 3axmrouenun. ..

2. The author comes to the conclusion that... — B 3axitoueHnn aBTop NpUXOAUT

K BBIBOAY, 4YTO...

. The author concludes by emphasizing the fact that... — ABTop 3aKaHuMBaeT BbI-

JeTICHHEeM Takoro (akra, Kakx...

I find the article interesting. — I Hax0Xy, 4TO CTaThsi UHTEPECHA.

I consider the article important. — 5l canraro, 9TO CTAaThs BaXKHA.

I found the article of no valus. — 51 HaxoXy, 4TO cTaTbs HEe UMeET OOJBILON
LEHHOCTH.

. The article holds much new for (to) me. — CtaTbst COAEPKUT MHOTO HOBOTO JIJISt

MCHHI.
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NPAKTUKYM N0 BHEAYAUTOPHOMY YTEHUIO

Vocabulary

Ynpasicnenue 1. B mepmunonocuueckom paoe gploepume TUWHUIL MEPMUH, KO-
MOpvLil He CHOUM 3aHOCUNL 6 CI08APL NPU HANUYUU 6CeX OCMAIbHBIX 6 AHAIU3U-
pyemom mekcme. Ilepegedume mepmunvi:

1.
2.
3.

93

10.
11.

Evaporate / vapour / toxic vapours / give off vapour / vapour cloud mitigation.
Toxic exposures / toxic gas / toxic substances / toxic / toxicity.

Water saturated / water repellent / water tight / waterproof / water / water supply
line / water production rate.

Core house / core axis / core / core barrel / core orientation.

. Pore volume / pore water / pore / move upwards through pores / tiny pores.
. Sample collection / take samples of core / samples / sample location / samples

of checklists.

. Shale rock / igneous rock / rock / rock porosity / bedrock / rock breaking / rock

disintegrations / rock piece / rock hardness ration.

. Gas ratio / gas tight / gas lift / gas cap / gas separator / gas / gas cut mud / gas

cut fluid.

. Load oil / oil tanker / oily / to pump oil out / into the reservoir / oil supply / oil

/ 0il demand.
Pipeline control / pipe-joining / pipe-laying / pipeline route / pipeline.
Pressure tank / pressure / pressure drop / to withstand pressure.

Ynpasicnenue 2. Haiioume popmanshuvle omudoKU 6 nPeoCcmasienuu cioeaps
npogheccuonanbHoll 1eKCUKU:

1.

Nowns Wb

8.

Responded — orBeuarts.

Surrounding — oKpy>)arommi.

Successfully — ycnemHo.

This methods have been rejected — MeTo/bI OBLIM OTBEPTHYTHI.

Receiving — moy4ars.

Widely — mmmpoxo.

Into commercial quantities — B TPOMBIIIIEHHBIX KOJTHYECTBAX.

During the vast expanse of geological time — Ha IPOTSKEHNU BCETO T'EOIOTH-

YCCKOT'0O BpEMCHHU.

Ynpasicnenue 3. Ilpoananuzupyiime cnucox cnos. Kaxkue npasuna cocmage-
HUsa npogheccuonanvHo20 cnosapsa He dviau coonvoenvt cmyoenmamu?

A)
1.
2.

Distinguish — oTnuyars. 3. The host rock — mopoza.
Primary — nepBUYHBIH. 4. Ore — pyna.
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214

o

I1.

B)

N ks

o >

Represent — mpeacTaBiasTh. 12. The petrographic composition —
Predominant — npeo0iagarorui. neTporpapuuecKuii CoCTas.

The uppermost part of the crust 13. Rare — penkunii.

of weathering — BepxHssl 4acTb 14. The presence — NpuCyTCTBHE.
KOpBI BHIBETPHBAHUS. 15. Refining — ouncrka.

Variation — paznuane. 16. Exploration — pa3Beaka.
Insignificant — He3HAYUTENBHBIH. 17. Influence — BnusiHME.

Exploration well — pa3BenbiBa- 18. Mineralization — MUHEpanu3aIus.
TeJIbHAs! CKBAKMHA. 19. Conclusions — BBIBOZI.

Alteration — U3MEHEHUE.

Another — npyToii. 10. Differs sufficiently — otimuaercs
. Associated / related — cBsi3aHHBIIH JIOCTATOYHO CHUJIBHO.

C 4YeM-TO / CBSI3aHHBIH. 11. Detect — 0OHapy>KUTb.

artificially / artificial — wuckyc- 12. Developed — pa3BuTHIii.

CTBEHHO. 13. Employed — 3aneiicTBOBaHHBII.

Because of — n3-3a. 14. Force — cuna.

Capable — ciocoOHBI. 15. Generally — 00bI4HO.

Coverage — HOKpBITHE / OXBAT. 16. Gravitational attraction — rpasu-

Compared with — mo cpaBHe- TAI[HHAS IPUBJIEKATEIILHOCTb.

HHUIO C. 17. Investigations — paccie10oBaHuUsI.

Conductivity —TpoBOANMOCTb. 18. Inexpensive — HEZOPOTOI.

Devise — pa3pabarbiBaTh.

Ynpasicnenue 4. Bvioenume ochoenvie mepMunvl ¢ HA3Z6AHUU C1E0YIOUIUX
cmameil:

1.

Montone P., Mariucci T. M. Constraints on the Structure of the Shallow Crust in
Central Italy from Geophysical Log Data // Scientific Reports. 2020. Ne 3834.
Pp. 145-154.

. Bormann P. Shallow source body waves and travel times at teleseismic

distances // New Manual of Seismological Observatory Practice 2 (NMSOP2).
Potsdam: Deutsches GeoForschungsZentrum GFZ, 2012. Pp. 1-105.

Engdahl E. R. 3-D models and their use in event location // Phys. EarthPlanet.
Interiors, 2001. Pp. 205-219.

Bormann P. Synthetic seismograms and waveform modelling / New Manual
of Seismological Observatory Practice 2 (NMSOP2). Potsdam: Deutsches
GeoForschungsZentrum GFZ, 2012. Pp. 15-27.

Henninges J, G6tz J. New Methods in Geophysical Exploration and Monitoring
with DTS and DAS // Proceedings, EAGE/DGG Workshop on Fibre Optic
Technology in Geophysics. Potsdam, Germany, 2017. Pp. 235-248.
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6. Delgado-Rodriguez O. Characterization of Hydrocarbon-Contaminated Sites
Based on Geoelectrical Methods of Geophysical Exploration. IntechOpen,
2018. 324 p.

Ynpasicnenue 5. Haitoume owudku u Hemo4HoCmu 6 nepesooe mepmuHoaNozuu.
Kaxkoii npunyun ov11 napyuien npu nepeeooe?

Temamuka cmamou: The propagation of a seismic disturbance through
a heterogeneous medium.

1. The packet of energy — makeT sHEprHum.

2. The envelope of the wave packet — ornbars BoiHy makeTa 3HEPTHH.

3. Love waves — 11000BHBIC BOJIHBI.

4. Harmonic motions — rapMOHUYECKHEC TBIKECHUS.

Temamuka cmamou.: Copper ore deposits.

5. Oxidized ore — okucstoIIAs pyJia.

6. The host rock — mopona.

7. The zone of intense weathering — 30Ha CHJIIBHOTO JISHCTBHSI ITOTOIBI.

Temamuxa cmamou: Gas logging.

8. Gas logging — ra30oBbIii )XypHaI.

9. Well sinking — XopomIo TOHyIHH.

10. The completion of all work on the well — 3aBepiierne Bcex paboT B KoJIO/IIE.

Ynpasinenue 6. Ipouumaitme ompuleox u3 HayuHoil cmamovu u évioeaume
MEPMUHOI02UYECKUEe COYemanus no opmamy, o0pawias 6HUMAHUE HA 3A2011060K
ompuwieka. Ilepesedume evlOpantvle mepmuHbl:

» N+ N+ (N)

» N+of+N

» N1+ Prep + N2

» V+ NI

» Adj+ N

» V+AdI+N

» V+N+P+N

Hybrid wireline cable deployment

“In already existing wells or cases when the completion type makes permanent
installation to the target depth difficult, a cable can also be lowered down inside the
casing or tubing. When using distributed methods, one of the main advantages over
classical wireline logging operations is that also very long profiles can be monitored
simultaneously without tool or cable movement. As the repertoire of fiberoptic sensors
is currently still limited, a hybrid wireline logging system additionally allowing for
deployment of classical electric tools like gamma-ray or casing-collar-locator for
depth correlation has been developed. This system was used for flow profiling during a
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production test in a 4.300 m deep well at the Gro3 Schonebeck site, revealing important
information on the reservoir behaviour of this enhanced geothermal system.”

(abridged from: Henninges J, Gotz J. New Methods in Geophysical Exploration and
Monitoring with DTS and DAS // Proceedings, EAGE/DGG Workshop on Fibre Optic
Technology in Geophysics. Potsdam, Germany, 2017. Pp. 235-243)

Reading

Ynpasicnenue 7. Illpouumaiime annomayuio cmamou u gvloenume He3HaAKOMble
6am mepmuHbl.

“Electrical methods are effective tools for the characterization of oil-contaminated
sites and are applied in defining the geometry of the contaminated plume and in
designing the remedial process. The optimal methodology integrates geoelectric
methods, data processing, and interpretation techniques. Electromagnetic profiling
is a reliable and fast method used to provide the configuration of oil-contaminated
plume from apparent resistivity map and used to guide the subsequent electrical
resistivity tomography survey. From advanced field work methods, data processing,
and interpretation procedures, electrical resistivity tomography survey provides the
three-dimensional (3D) configuration of the contaminated plume, migration pathways,
location of active contaminated sources, and information about lithology.

For separate contaminated and clean zones, a petrophysical modeling is used for
the calculation of soil resistivity based on groundwater salinity. Taking the pore-water
salinity value into account, an inversion algorithm recalculates resistivity maps into
maps of clay content, porosity, and cation exchange capacity, allowing a more accurate
determination of the volume of contaminated soil. From clay content data, hydraulic
conductivity values are calculated for determining the groundwater vulnerability due
to vertical migration of contaminants from upper layers. The optimal geoelectric
methodology is an efficient procedure to assess hydrocarbon-contaminated sites, with
emphasis on large sites with deeper groundwater table.”

(abridged from: Delgado-Rodriguez O. Characterization of Hydrocarbon-
Contaminated Sites Based on Geoelectrical Methods of Geophysical
Exploration. IntechOpen, 2018. 324 p.)

Writing
Ynpasxcnenue 8. Omeemovme na cnedyroujue 6onpocel, 3amem nepeckarcume
QHHOMAUUIO, UCNOAB3YA KOHCIMPYKUUU 0/ HANUCAHUA 0030pa cCIambyu.

1. Who are the authors of the article? 5. What are the methods of

2. What is the aim of the articles? investigation?

3. What are the main notions of the 6. Are there any steps of the
article? research?

4. What are the main objects of the 7. What are the conclusions?
investigations?
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OOBIYHO TIpE3eHTALUH TOAPA3ACISAIOTCS HA TPH YaCTH, 32 KOTOPBIMH CIIEAYIOT BO-
pockl cayiaresneit: introduction, body, conclusion, questions.

Berynutensnast yacth npeseHTaruu (introduction) oTKpeIBaeTCs oOparieHneM
K CIyLIaTessiM, 3HAKOMCTBOM CO CIyLIATEIsIMU U HpEeACTaBICHHEM IpeaMeTa CBOEH
Mpe3eHTaINH, 0003HaUCHHEM €€ CTPYKTYpHI (TNIaHa CBOEH peun ), HHCTPYKTUPOBAHUEM
clrynraTeseit o BOIpocy BPEMEHH, KOT/Ia BBICTYTIAIOIINIA CMOXET OTBETHTH Ha BOIIPO-
bl (BO BpeMsl MPE3CHTALIMN MIIM B KOHLIE MTPE3CHTALIHN).

Welcoming Good morning, ladies and gentlemen.
Good morning gentlemen.
Good afternoon everybody.

Introducing yourself Let me introduce myself — [1o3BonbsTe nmpeacTaBUTHCS. ..
My name is — MeHs 30ByT...

Introducing your subject I’'m going to talk today about... — 5 6y0y cosopums cecoomus o...
The purpose of my presentation is to introduce our... — Jens moeii
npesenmayuy — npeocmasumy Hawe. ..

The topic of my presentations is — Tema moeil npezenmayuu...

Structure To start with I’1l describe the progress made this year. — /s nauana
A onuuLy...

Then I’ll mention some of the problems we’ve encountered and how
we overcame them. — A ynomsHy HecKkonbKko npobiem, ¢ Komopblmu
Mbl CMOTIKHYUCY, U PACCKANACY, KAK Mbl UX NPE0OONENU.

After that I’ll consider the possibilities for... — [locre smoeo s pac-
CMOMPIO 6C€ 603MOHCHOCHIU OTIA....

Finally, I’ll summarize my presentation (before concluding with
some recommendations). — B KoHye 51 n0ObIMoJICy OCHOBHbIE UOelU
ceoell npesenmayuu (npexcoe uem nepetmu K 3aKaIio4eHuo U peKo-

MeHOayusim)

Instructions for questions Do feel free to interrupt me if you have any questions. — Mooiceme
npepuLeamsb MeHs 6 Npoyecce NPe3eHmayuu, eciu y 64c 603HUKHYM
60NPOCHL.

I’ll try to answer all of your questions after the presentation. — A no-
npo6ylo omsemums Ha 8auil 6ONPOCHL NOCILE NPE3EHMAYUU.

I plan to keep some time for questions after the presentation. —

A naanupyto ocmagums épems OJisi 60NPOCO8 NOCAE NPE3CHMAYU.

OcHoBHas 4acThb (body) BeICTYIJICHHSI JOJDKHA OBITh JIOTHUECKUA CTPYKTYPHUPO-
BaHa U nojiesicHa Ha yacTu. MH}opmannio B OCHOBHOW Y4acTH PEKOMEHIYIOT CHA0XKAaTh
3aroJIOBKaMu, WLTIOCTpAIUSIMU, JieTansMu. OTHAKO HY>KHO TIOMHUTb, YTO HE PEKOMEH-
JyeTCsl BBIHOCUTDH OOJBINIOE KOIMYECTBO TEKCTA HA CIAIbL.
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TRANSITIONS AND EXAMPLES

A good example of... Xopoumii mpumep (TOro Kax). ..

A key factor... KiroueBoit dakrop...

If you look at this slide... Ecnu Bel nocmorpute Ha TaHHBIN craiin. ..

Let’s now look at... JlaBaiiTe IOCMOTpPHUM Ha. ..

I’d now like to move on to the next part... 51 GBI XOTeN ceifyac mepeiTH K caeayroueit
YacTH. ..

This leads me to my next point, which is... OTO NPUBOIUT K CIICAYIOIIEMY ITyHKTY / 4acTH,
KOTOpas. ..

Turning our attention now to... OOpamias Hamie BHUMaHHUE Ha. ..

B 3akirounTesnbHol wacTH (conclusion) npe3eHTAIMU MMOJIBITOKHUBAIOTCS BCE
ACTIeKTHI BBICTYIUICHUS, JIeTIaeTCs BBIBOJI, BEIPAXKAETCS MHEHUE U JAOTCS peKOMEH/1a-
11U (€CITM TAKOBBIC HY)KHBI ), BBIPAKAIOTCS CII0Ba OJIAar0JIApHOCTH CIIYIIATEISM, ITPE/I0-
CTaBJISTIOTCS OTBETHI HA BOTIPOCHI CITYIIIATEIICH.

Conclusion In conclusion,... — B zaxmouenui...

Now, to sum up... — [Toovimooicum...

So let me summarise/recap what I've said. — ITozeoneme mne o6o3na-
YUMb OCHOBHbIE MOMEHMbL MO20, YMO 5 CKA3AIL.

Finally, may I remind you of some of the main points we've considered. —
Haxkoney, noseonvme HanomHums 6am 0CHOBHbIE PACCMOMPEHHbLE

6 npe3eHmayuy MOMeHmbl.

Recommendations In conclusion, my recommendations are... — B sakuiouenue, mou
PeKOMeHOAYUU MAKOBbL...

I therefore suggest/propose/recommend the following strategy. —
A, maxum obpazom, npeonazaio / peKoOMeHOYI0 C1edosams.

Audience Many thanks for your attention. — borsuioe cnacubo 3a sawie éHu-
Manue.

May I thank you all for being such an attentive audience. — Paspe-
wiume nobA200ApPUMs 84C 6CeX 3d MO, YMO 6bl OUEHb BHUMAMENLHO
OMHECUCH K MOell npe3eHmayuil.

Questions Can I answer any questions? — Moey au s omgemums Ha gauiu
80npocwI?

Are there any questions? — Mueromes nu kakue-1ubo 6onpocwl?

Do you have any questions? — ¥ sac ecmw sonpocwr?

Are there any final questions? — Ecmu it kakue-1ubo 3axaoqumens-
Hble 60npochl?

(abridged from: Anacmacosa E. B., Bonoz B. B. Anenutickuii s3eix. /enosas smuxa:
yueb. nocooue / Cub. ¢edep. yn-m. Kpacnosapck : COY, 2011. C. 65—66)
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MPAKTUKYM N0 NOAroTOBKE NPE3EHTALIUA

Vocabulary

Exercise 1. Match 1-7 to a—g to make collocations.

1. Invite a) summarise
2. Letme b) with

3. Have c) some time
4. Sum d) free

5. Start e) questions
6. Keep f) up

7. Feel g) look at

Exercise 2. Put the words in the correct order.

is / I’'m / what / to say / trying

before / move on / sum that up / we / to / let me / try and / just

I/ presented / so far, / have

End / saying / me / by / let

like / I’d / in conclusion / to say

like to / by emphasising / to finish / I’d

last / about 20 minutes / my / will / presentation

questions / will be / at the end / to ask / of my talk, / a chance / there

any/at the end of / I’ll be / to answer / happy / my presentation / you have / questions

PN R WD =

o

(abridgedfrom: https://www.eapfoundation.com/speaking/presentations/language/#:~:
text=The%20language%:20for%20presentations%20involves,which%20help%20
understand%20the%20structure. &text=The%20structure%200f%20a%20
presentation,body%2C%20conclusion%2C%20and%200%26A4)

Reading
Exercise 3. Read the tips and classify them into two columns.

Bad tips Good tips

1. Actively gesticulate when the presentation goes on, the attention of listeners
will concentrate on your hands but not on what you are talking in this case.

2. Be interesting and entertaining.

3. Choose what you think is most essential to cover or most interesting to your
specific audience.

4. Estimate the intelligence and knowledge of my audience.

5. Focus on a few key points.

6. Forget about presentation, just don’t prepare at all.
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7.

8.

9.
10.
I1.

12.
13.

14.
15.

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Instead of being scared of tough questions, you should think that they have
offered a tough question because they have been listening. Praise the questions.
Interest the audience in order to they want to find more information after my
speech.

Keep in mind the time limit!

Keep it simple and short.

Laugh at a mistake instead of apologizing. Jokes is consistently appropriate is
when you make a mistake.

Minimize hand movement.

Neutral colours for the presentation, do not use bright red for the background.
It is distracting.

Practice in front of friends and family.

Put tons of information on each slide and make sure that flip through the slides
quickly.

Rehearse my speech and exclude not very important things in advance to stay
within my time limit at a conference.

Repeat key insights. Repetition is great.

Speak in complex sentences, you’ll just look boring.

Speak monotonously. Speaking in monotones is sleep inducing.

Stay within your time limit.

The worst thing is to put your hands in your pocket.

Use examples.

Use handouts during my presentation.

Use large fonts.

Use slide with “thanks”, this is a good way to end your presentation.

Think how your work might interest the other scientists.

Write short, declarative sentences.

(abridged from: https.://www.youtube.com/watch?v=6-WD4X4IKEs )

Listening

Exercise 4. Go to TED talks website on the topic of geology https://www.ted.
com/topics/geology. Choose any topic that you like and analyse the talk. Present the
results of your analysis in the chart below.

Language for the Language for the main | Language for the Your recommendations to
introductory part body conclusion improve the speech
Writing and Speaking

Exercise 5. Write a short presentation talk on any of these topics. Give a talk in
groups of three. Divide your talk into three parts: Introduction, Body and Conclusion.
Use language patterns for a successful permutation (see pp. 315-317):
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Earthquakes and plate tectonics.
Agents of metamorphism (heat, pressure, water).
Geophysical surveys.
Exploration of mineral deposits.
Alternative sources of energy.
Renewable and non-renewable resources.
Weathering, erosion transportation, deposition, lithification parts of the rock
cycle.

8. Rates of geological processes.

9. Types of plutonic bodies (dykes, sills, stocks).
10. Diverse effects of mining activity.

(abridged from: https://web.viu.ca/earle/geolll1/main-topics-2004.htm)
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