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l. Berynm.

[Ipo6nema miaroroBku (axiBLiB, sAKi O BOJOJAUIM 1HO3EMHOI MOBOIO
npoeciiiHo, € OJHIEI0 3 BaXJIMBIMIUX 3aBJaHb NPOQECIHHOI Menaroriku BULIOT
mkonu. Ilpodeciiina camopeanizaiiisi Ta BIANOBIAHE KUTTSA 1HAUBIAY 31€0UIbII
3aJIeKUTh Bl HWOro mnpodeciiiHoi KOMMNETeHIli, BMIHHSI aJanTyBaTHUCH,
pearnizoByBaTH CBOi npodeciitHi 3A10HOCT1, HAXWIH, IHTEPECH, OYTU MOOUIbHUM B
npodeciiiHoMy camoBH3Ha4YeHHI Ta Kap epl. [HO3eMHa MoOBa HAOJIMKY€E CUTYallil0
HABYAJILHOTO TIPOIIECY J0 PEAIbHUX YMOB, IIO MOPOKY€E MOTPeOy B 3HAHHSX, iX
NpakKTUYHOMY 3acTOCyBaHHI ¥ 3a0e3meuye TEpCOHAIBHY  3alliKaBJICHICTH
CTYJI€HTIB, MepeXiJl BiJ Mi3HaBaJIbHOT MOTUBAIIIT 10 TPOPECiitHO].

Hapuanbna nucuurmiiiga ,,OCHOBH HayKOBOi KOMYHIKaIlii 1HO3€MHOIO MOBOIO™ €
HEOOXiTHOIO CKJIAJJOBOIO YACTHHOI IiJTOTOBKM MAriCTpaHTIB MPUPOTHUYNX
cnemianbHOCTeH. JluciuIuliHa po3paxoBaHa HA MAariCTpaHTIB MEPIIOTO POKY
HaBuaHHs. OCHOBHA MeTa Kypcy — cpOpMYyBaTH KOMYHIKATUBHY CIIPOMOXKHICTH B
cdepi npodeciifHOro Ta HAYKOBOI'O CHUIKYBaHHS B YCHIM 1 MUCBMOBIM (opMmax,
BIOCKOHATIOBATH BMIHHS KOPHUCTYBaTHCS IIMPOKHUM TEMAaTUYHHM CIOBHHUKOM
3aCBO€HOI (DYHKITIOHATFHOT JIEKCUKH 3a (axom, pO3IIHMPIOBATH Ta 30aradyBaTH
fioro. AKTHBHE BUKOPHCTAaHHS HaBHUYOK JIBOCTOPOHHBOTO TEPEKIIaTy, BMIiHHS
BUKOPUCTOBYBATH PI3HOMAaHITHI 3acO0M 4YHWTaHHS IS MOAANbIIOl poOOTH 3
iHdopMalli€ero, HaBUYKW ayJiloBaHHS, pedepyBaHHS 1 aHOTYBaHHS TEKCTY,
OBOJIOZ[IHHSA HOBITHROIO (DaxoBOK iHGOPMAIIIEID Yepe3 1HO3EMHI JKepesa TaKoXK
BIOCKOHAJIIOIOTBCSA Y paMKax Kypcy 1HO3eMHOI MOBHM 3a mpodeciiiHuM Ta
HAYKOBUM CITPSIMYBaHHSIM.

OcHOBHI 3aBJIaHHA KYpCY:

1. PO3BUTOK MOHOJOTIYHOTO MOBJICHHS 3 BHUKOPHUCTAHHSM (DYHKITIOHAJIBHOT
JIEKCUKHU MPO¢eCiitHOro Ta HAayKOBOT'O CILIKYBaHHS.

2. PO3BHTOK HEMiATOTOBJICHOTO MJiaJOTIYHOTO MOBJICHHS 3 BHUKOPHUCTAHHSIM
(G yHKITIOHAJIPHOT JIGKCUKH Ta 3aCBOEHUX IPaMaTUYHUX KOHCTPYKIIIi.

3. BoockoHaneHHs HaBUYOK JIBOCTOPOHHBOTO YCHOTO TEpEeKJaay B MpOIleCi
TITOBUX KOHTAKTIB Ta JIJIOBUX 3yCTpivueH.

4. BrockoHaJIeHHSI HABUYOK MHCbMOBOTO MEPEKIaay Ta 3aKpilsIeHHS HaBUYOK
aHai3y TpaMaTHYHHUX 1 JIGKCUYHUX TpaHchOpMarliii mpu Tepekiaai TeKCTIB 3a
paxom.

5. BIOCKOHaJE€HHs HABMYOK O3HAMOMYOIO0 Ta IMOLIYKOBOTO YWTAaHHS JJIs
MOIAJTBIIIOTO BUKOPUCTAHHS OTPUMaHO1 iH(hOpMaIiii.

6. BnockoHalleHHS HaBUYOK BHBYAIOUOTO YHTAHHA 13 BUKOPHUCTAHHIM
CJIOBHUKA JJIs MTOJIAJIbIIOTO PO3LIMPEHHS JIEKCUYHOTO 3amacy 3a (paxom.

7. ®opMyBaHHA Ta PO3BUTOK BMiHb pedepyBaHHS, aHOTYBAaHHS, CKIaAaHHS
pe3roMe Ta aHalli3y TEeKCTIB 3a (paxom..

8. PO3BUTOK HaBUYOK ay/IFOBaHHS aHTJIOMOBHOT'O TEKCTY.

9. 3akpimieHHs] HABUYOK JUJIOBOTO JINCTYBAHHS.



3a miacyMKaMH BHBUYEHHSI KypCy MariCTpaHT NMOBUHEH 3HAaTH (YHKLIOHAIBHY
JEKCUKY 1HO3eMHOi MOBM MpodeciiiHOI Ta HAYKOBOI TEMaTHUKH, IO BUBYAETHCS
MPOTATOM POKY; IpaMaTUUHHUA Matepias B o0cA3l, nepeadaueHoMy IpOrpamoro
KypCy; OCHOBHI HPUHLIUINH, METOAU Ta JIHIBICTUYHI OCOOJIMBOCTI aHOTYBAaHHS Ta
pedepyBaHHS TEKCTIB; MPUHIMIMN Ta IUIaH aHaNi3y rpaMaTUYHUX Ta JIEKCUYHUX
TpaHcpopMalliid pu NepeKiIaal TEKCTIB 3a GaxoMm.

CTyAaeHT TOBUHEH BMITM aHali3yBaTH poOOodl cHUTyalii Ta OOMIHIOBaTHUCS
JIOCBIZIOM 3 OCHOBHHUX AaCIEKTIB CHELIAJbHOCTI 1HO3EMHOI0 MOBOIO, MPOBOAMTH
OoOroBopeHHs1 MpoOJeM 3arajJbHOHAYKOBOIO Ta MPOQeciiHO-OpIEHTOBAHOTO
XapakTepy, 1110 Ma€ Ha METI JOCSITHEHHS MOPO3YMIHHS; NEPeKIaiaTi 3 1HO3EMHOT
Ta Ha 1HO3EMHY MOBY 1H(OpPMAI[IIO 3 BUKOPUCTAHHIM (DYHKIIIOHAIBHOT JIEKCUKH 3a
daxoM; TmepekIagaTd TEKCTHU Yy MNHUCbMOBIM  (GopMi, BUKOPHUCTOBYIOUU
TEPMIHOJIOT1YHI JIBOMOBHI CJIOBHHMKH, €JEKTPOHHI1 CJIOBHHMKH; aHaJli3yBaTH
rpaMaTuyHl Ta JEKCUYHI TpaHcpopMalii, 10 BUHUKAIOTH NpPH MepeKiaal 3
1HO3€MHOT MOBHM Ta Ha 1HO3EMHY MOBY, B 3aJE€KHOCTI BiJ LBOrO MPaBUIBHO
BUOMpATH TMEpeKJIalallbKy CTpaTerito; poOUTH aHANITHUYHE OIpalfOBAHHS
IHIIIOMOBHUX JDKEpENI 3 METOK OTpUMaHHS iH(opmallii, 1o HeoOXigHa s
BUPIIICHHS MEBHUX 3aBJaHb MpodeciiiHO-BUPOOHUYOT JISIBbHOCTI, pedepyBaTu Ta
aHOTYBaTH aHIJIOMOBHI JpKepena 3a (axom, mpaloBaTd 3 1HGOpMAIED Ta
o0poOusiTi 1HGOpMaIlito; 3A1MCHIOBAaTH €()EKTUBHE CIIyXaHHS IOBIJIOMJICHh Ha
1HO3EMHIH MOBI.

I1. CamocTiiiHe BUBYEHHSA TUCIUTLIIHHA

Camocrtiitna pobOoTa cTyAeHTIB € (GOpMOIO oOpraHizaiii HaBYaHHS, SKa
3B’s13y€ yci OJIOKM HAaBYAHHS Ta OJHOYACHO ICHYE IMapalICIbHO KOXXHOMY 3 HHX.
CamocrTiitHa po0OoTa — IIe TpoIec BiIOOpaKeHHS Ta MEPEBTUICHHS B CBIOMOCTI
CTYJICHTIB SBUIIl 00’ €KTHBHOI JiiicHOCTI. B mpomy mporieci camocTiiiHa poOoTa
CTYJICHTIB BUCTYyIAa€ SK 00’ €KT MisUTbHOCTI (TOOTO HaBYaIbHI 3aBJaHHS, SIKI BIH
MYCHUTh BUKOHATH) 1 K hopMa MPOSBY MEBHUX il B HABYAHHI 110 BUKOHAHHIO ITUX
3aBAaHb. BUX049M 3 MIbOTO, MU JOTPUMYEMOCS TAaKOT'O BU3HAYCHHS CAMOCTIHHO1
poOOTH CTYJICHTIB — II€ 3aIlUIAaHOBaHA ITi3HABaJIbHA MISUTbHICTh BUKOHAHHS TBOPYHUX
HaBYAJIbHUX 3aBJaHb pPI3HUX BHUJIB, SKa BHKOHYETHCA CaMOCTIHHO 3 METOIO
HaJ0aHHS 3HaHb, HAKOTIMYCHHS BMIHb Ta HAaBUYOK, JIOCBITY TBOPUYOi BUKJIAIAIBKOT
TiSUTHHOCTI ¥ BUpOOIeHHs TpodeciitHO BaXITMBUX skocTel. Pearnizalis Takoi MeTu
Ha TIPAKTUIl CHPHUSE PO3B’SA3aHHIO 3aBAaHb IHTETpaIii — IOBHOMY 3JIHTTIO
HAaBYaHHS 1 BHXOBaHHS, 3MIMCHCHHIO TIPHHIIMIY pPO3BHUBAIOYOTO HaBYAHHS,
dbopMyBaHHIO 0COOMCTOCTI MaOYTHBOTO (PaxiBIIs.

CamocriiiHa po0oTa 3 iH0O3€MHOT MOBH BUPIIIY€ TaKi 3aBJaHHS:

- YIOCKOHAJICHHS 3HaHb, HABHUYOK 1 BMiHb HAOyTHX HaA MPAKTHYHUX
3aHATTAX;

- PO3ILIKUPEHHS CBITOTJISNY CTY/ACHTIB;

- PO3BUTOK TBOPYHUX 3A10HOCTEN, CAMOCTIMHOCTI, €CTETUYHHUX CMAaKIiB.

EdexTrBHICTS HABYAIBHOI AISIBHOCTI 3aJICKUTh BIJ TOTOBHOCTI CTYJEHTA
710 CaMOHaBYaHHSI Ta MOT0 1HAUBIAYyIBHUX SKOCTEH. 3AaTHICTh 10 CAaMOHABYAaHHS



€ OIHIEI0 3 HAWBaXJIMBIIMX MEPEAYMOB HE TUIBKM YCIIIIHOTO OBOJOJIHHS
1HO3€MHOIO0 MOBOIO, ajie¢ ¥ OopMyBaHHS HABUYOK CAMOCTIHHOI AISUIBHOCTI B3arasl.
Jlviie roryroouu 31aTHY [0 CaMOHaBYaHHS OCOOHMCTICTh MOXKHA peaizyBaTu
Mozenb (axiBUsg HOBOIO THILY, OpPIEHTOBAHOIO JO YMOB IH(OPMAIIHHOTO
CYCIUIBCTBA Ta LIUPOKUX MI)KHAPOJHUX KOHTAKTIB.

VY mporieci opraHizailii camoCTiiiHOT poOOTH 3 1HO3EMHOI MOBH HEOOXITHO
BPaxOBYBaTH SIK TICHUXOJIOT1YHI OCOOJUBOCTI OCOOMCTOCTI, TaK 1 TCHUXOJIOTTYHI
O0COOJIMBOCTI  KOJEKTUBY: pIBEHb HOTr0 pPO3BUTKY, CTYIEHb OpraHizaiii,
MICUXOJIOTTYHO1, 1HTEJIEKTYadbHOI Ta €MOIIMHOT €IHOCTI. 3HAHHS TCUXOJOTTYHUX
0COOJIMBOCTEN CTYICHTIB — HEOOX1HA NIEpPelyMOBa YCIIIIHOTO BUKOHAHHS BUOOPY
BIANOBIAHUX (OPM CaMOCTIMHOI poOOTH, BHU3HAYEHHS 3MICTy 1UX (GopM
oprasizaiii camocTiiiHOi poOOTH. Pe3ynpTaTUBHICTH CaMOCTIHHOI pPOOOTH 3
1HO3€MHO1 MOBH Tiepen0ayae BpaxyBaHHs TaKUX ACMEKTIB B MOro oprasizaiii, ki
3a0€e3MeuyoTh B3a€EMO/I1I0 B3aEMO3YMOBJIEHUX (PaKTOPIB BIUIUBY Ha OCOOUCTICHUM
po3BUTOK (paxiBis Ta (GOpMYBaHHS MOr0 KOMYHIKATUBHOI KOMIIETEHIIII, a came:
MOTHBAIIITHOTO, CUTYaTUBHOTO, KOMYHIKATUBHOT'O, OCOOMCTOTO 1 JIsUTbHICHOTO.

HeoOxigHoto yMoOBOIO oprasizaiii caMmoOCTiHHOI poOoTH € QopMyBaHHS
0COOMCTICHOT 3HAYYIIOCTI HABYAHHS, SKa BUHUKA€ Yy CTyJIEHTa BHACIIIOK HOTO
IHTEepecy He TUIbKM JI0 3MICTY HaBUaJBHOTO Marepiajay, a W caMoro Mpolecy
HaOyTTS 3HaHb. J[7Is PO3BUTKY MPOAYKTHUBHOI CAMOCTIHHOI pPOOOTH OIITEHO
BUKOPUCTOBYBATH TaKy ii Oprasizalliio, sKa MOCTYIOBO OPIEHTYE CTYIEHTIB Ha

OCHOBHMMH  OpraHi3allifHUMU TPUHIHUIIAMUA CaMOCTIMHOI poboTH 3
1HO3eMHOT MOBHM € TIPUHIMIMN ypaxyBaHHA 1 PO3BUTKY I1HAWBIAYaJTbHHUX
0COOJMBOCTEN Ta 1HTEPECIB CTYACHTIB, MPUHIIUIIA KOMIUIEKCHOCTI, 3aXOIUICHOCT1
Ta PO3BUTKY 1HIIIATHBY 1 CAMOIISIIBHOCTI.

Bumoru moao opranizariii caMocTiifHOT poOOTH:

- iHHOPMATUBHICTD 1 3MICTOBHICTb, K1 CIPHUSIOTH peari3allii IpakKTHIHUX Ta
3araJlbHOOCBITHIX IIIJIEH;

- KOMYHIKaTHBHA CIIPSMOBAHICTh: yC1 BUJHM CaMOCTIHHOI poOOTH TOBHUHHI
3a0e3reuyBaTd KOPHUCTYBAaHHS 1HO3EMHOIO MOBOIO SK 3aco00M OfCp)KaHHS 1
nepenadi iHdopmarlii B THIOBUX MPUPOTHUX CUTYAITISIX CIILUTKYBaHHS,

- CUTYaTHUBHICTb;

- Opi€HTAIlis 3aB/IaHb Ha M1ABUIICHHS MOBJICHHEBOI aKTUBHOCTI CTY/ICHTIB;

- eMoIiiHICT, ¢dopM 1 cmocobiB peamizallii, IO CHPHUSE IT1IBUIICHHIO
1HTEpeCy CTY/ICHTIB /10 IHIIOMOBHO1 TISUTHHOCTI.

IlenTpanpHOIO TIPOOJIEMOIO MIOJO0 OpraHizaiii camMoCTIHHOI podoTH €
mpoOiema 3abe3nmedeHHs] BHCOKOiI BHYTPINIHBOI MOTHBAIlil JO CaMOCTIMHOTO ii
omanyBaHHA. [IpOAyKTHBHICTP CaMOCTIHHOI POOOTH 3 IHO3EMHOI MOBH 3aJIC)KUTh
BiJl TICUXOJIOTO-TIEAATOT1YHUX YMOB HOTO OpraHi3ailii: Sk MOTHBYEThCSI HABYAITHHO-
Mi3HABaJIbHA  JIJIBHICTh  CTYJEHTIB; SIK  peali3yeTbCs  MPodecioHaTbHO-
KOMYHIKATHUBHA KOMIIETEHIIISI CTYAEHTa; SK 3IIMCHIOETECA KOHTPOJb HOro
HAaBYATBHUX JIOCSTHCHbD.

CamocriitHa po0OoTa — II€ camMOCTiiHAa HaBYaJbHO-TII3HABajbHA MISUTBHICTH
npoOJIeMHOT0, TBOPUOrO0 Ta MpakTUyHOro xapakrepy. Camoctiiina poOoTa



0a3yeTbcsl Ha BOJIOJIHHI CTYJE€HTAaMU HAaBUYKaMU Ta BMIHHSAMH, HAaOyTUMHU Ha
MPAKTUYHUX 3aHATTSAX 3 1HO3EMHOI MOBHM, TOMY Ba)XIMBUM € T€, 100 CTYyAECHTH
SAKHAWNIOBHIIIIE BUKOPUCTOBYBAJIM 111 HABMYKM Ta BMIHHS IiJ 4Yac CaMOCTIMHOI
pob6otu. CaMocTiiiHa poOOTa Ma€ MO3UTUBHO BIUIMBATH HA HABYAJIbHY JISUIBHICTH
CTYJICHTIB 3 IHO3€MHOI MOBH.

Merta HaBYaHHS 1HO3€MHOI MOBH 3a MPOQECIHHUM CIPSIMYBAHHIM MOJIATAE B
(¢opMyBaHHI HEOOXITHOI KOMYHIKaTMBHOI CIPOMOXHOCTI B CBOil ramy3i.
CryzaeHTaM NPONOHYIOTHCS PI3HOMaHITHI TPOYKTUBHI BIPABHU:

1) minbip Ta HAKONMYEHHS MOBHUX 3aco0iB Ui BUPaXCHHS IEBHUX
KOMYHIKaTUBHUX HaMipiB;

2) TIIyMa4eHHs MOBHHUX 3aC00iB;

3) ckiIaJaHHs TII0CapiiB;

4) TBOpUI 3aBJaHHs, SIKi TIOB’s3aH1 3 TEKCTOM,

5) KOMEHTyBaHHS O Ta (aKTiB;

6) dopmyBaHHS i7eH, IKi BUPAKEHO Y TEKCTI HESACHO;

7) BUCIIOBJIFOBAHHS CBOTO CTaBJICHHS 10 (haKTiB 1 MOIi;

8) aprymeHTallisi CBOro morJisiy 1010 HaBeCHUX Y TEKCTi TBEP/PKCHb;
9) 0O0IpyHTYBaHHS BUCHOBKIB,

10) BukopucTaHHs (aKTIiB 3 TEKCTY IS OMIMCYBAHOTO TIOBITOMJICHHSI.

II1. 3micT Kypcy Ta TeMH 10 CAMOCTiHHOI po0oTH

3rifHo 3 poOOYOK MPOTPaMOKd 3 JUCHMILUIIHM Ha CaMOCTIHHY poOoTy
CTYJIEHTIB BUHOCSITbCA YCHI Ta NHCHMOBI 3aBJaHHA I 3aKpIIUICHHS TEM,
OTpaIbOBaHUX HA MPAKTUYHUX 3AHITTSX.

DopMHU KOHTPOJIIO:
1) ycHa (4dTaHHA Ta TEpeKiIa] TEKCTIB, aHOTAIlii, 3aBHaHHS 3 IiaJOri4HOTO Ta
MOHOJIOTTYHOTO MOBJICHHS);
2) muchMoBa (JIEKCHYHI Ta TI'paMaTHYHI BIpaBH, CKJIaJaHHS TEPMIHOJOTIYHHX
CJIOBHUKIB).

V. SIk camocTiiiHO NpanOBaTH HAJ TEMOIO

Sxro BaM HEOOXITHO CAaMOCTIMHO OTMPAIIOBATA TEMY, MU PEKOMEHIYEMO Bam
MPALFOBATH 32 TAKOK CXEMOIO:

e [lpounTaiiTe U NepeKIaAITh OCHOBHUN TEKCT TEMHU.

e Bumnumite He3HallOMi CJOBa Ta CJIOBOCIHOJYYEHHS (TIOTIpAIfforTe 3i
CJIOBHUKOM).

e BuxkonaiiTe NeKCHYHI BIpaBU Ha O3HAWOMJICHHS Ta 3aKPIIUICHHS 3 HOBUMU
TEpMIHAMH Ta TEPMIHOJIOTTYHUMHU CJIIOBOCIIOTYUYECHHSIMU.

e JlaiiTe BIAMOBI/I1 HA 3aIIUTAHHS /10 TEKCTY.

e [IlpouuTaiiTe rpaMaTUYHUNA MaTepiall 10 TEMU 3aHATTH.

e BukoHaiiTe TrpamMaTH4YHI BOpPaBM Ha aBTOMATH3aIlll0 i 3 HOBUMH



rpaMaTUYHUMU CTPYKTYpPaMHU.
3anuIIiTe CBOI 3allMTAaHHS O BUKJIAjada, SKIIO IIOCHh 3AJIMIIMIOC JUIS Bac
HE3 ICOBAHUM.

V. Sk migroryBaTucs A0 aHoTauii cTaTTi

Skimio BM OTpUManM 3aBJaHHS MIATOTYBAaTH AaHOTAIl0 CTaTTi, MU

PEKOMEHYEMO BaM MPAIFOBATH 32 TAKOK CXEMOIO:

1.

2.

ook

[lepernsiHpTe aHIJIOMOBHY Tra3eTy B MamnepoBoMy abo0 €JIEeKTPOHHOMY
BapiaHTI.

BulepiTh cTaTTIO, 3ar0JIOBOK K01 31a€THCS BaM I[IKaBUM.

[IpounTaiiTe cTaTTIO, KOPUCTYIOUUCH CIIOBHUKOM Ta BUMHCYIOUYM HEBIIOMI
CJIOBA Ta CJIOBOCIHOJYYEHHS.

[ToBTOPITH 3pa30K AJIs aHOTAIlli CTATTI.

BubepiTh iuTaTH 3 OCHOBHOIO 1HPOPMAIII€IO CTATTI.

[IpoanoTyiiTe cTarTiO 3a 3pa3koM, BUKOPUCTOBYIOUM BHOpaHi LUTATH B
NUCHEMOBIN hopmi.

Ha mopmanpmux eramax, micis psay MUCBMOBUX AaHOTAllld, BH 3MOXKETE
aHOTYBATHU CTaTTI 1 B YCHIN QopMi.

VI. SIk miaroryBatucs 10 OOTPYHTYBAHHSI HAYKOBOI'0 JOCJIiIKEHHS

Skuo BM OTpUMalld 3aBIAHHS MIATOTYBaTH OOTPYHTYBaHHS HAyKOBOTO

IIOCHi,ZI)I(GHHH, MU pCKOMCHIAYEMO BaM IIPAIOBATU 3d TAKOIO CXCMOIO:

1.

2.
3.

4,

S.

[IpounraiiTe Ta TMEpPeKIANiTh 3pa30K I OOTPYHTYBaHHS HAyKOBOT'O
JIOCIIIKEHHS.

[TeperystabTe BCTYII 10 MaricCTepChKOTO JOCIIIKEHHS.

BukopuctoByroun  pedeHHS-KIIIIIE  3pa3Ky, IEpeKiIafiTh  OCHOBHY
iH(pOopMaIIio BCTYITY 0 MaricTepchbkoi podoTH.

[TigroTyiite OOrpyHTYBaHHS HAayKOBOTO JOCIIDKCHHS B JIPYKOBAaHOMY
BapiaHTi .

[TigroryiiTecs 10 ycHOI mpe3eHTallii 00OrpyHTYBaHHSI.



VII. CemecTpoBi 3aB1anus
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BIOLOGY AS A SCIENCE
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Biology is a natural science concerned with
the study of life and living organisms, including
their structure, function, growth, evolution,
distribution, and taxonomy.

Modern biology is a vast and eclectic field,
composed of many branches and subdisciplines.
However, despite the broad scope of biology,
there are certain general and unifying concepts
within it that govern all study and research,
consolidating it into single, coherent fields.

In general, biology recognizes the cell as the

basic unit of life, genes as the basic unit of heredity, and evolution as the engine
that propels the synthesis and creation of new species. It is also understood today
that all organisms survive by consuming and transforming energy and by
regulating their internal environment to maintain a stable and vital condition.

1. Find the English equivalents in the text:

CrocyBaTuCsi BHBUYCHHS, CKJIQJAaTHCSA 3 Tally3ed, KepyBaTH IOCIIIKCHHSM,
NIOB’s13aHi raixy3i, BA3HABATH OCHOBHOIO OJIMHUIICIO, CTIOKUBAHHS Ta IEPETBOPCHHS
eHeprii, miATpUMYBaTH CTaOUIbHI )XUTTEBI YMOBH.

2. Translate the following terms and terminological expressions:
Living organism, growth, distribution, taxonomy, subdiscipline, cell, gene,
heredity, species, internal environment.

3. Find the definitions:

Cell

a group of living organisms consisting of similar individuals capable
of exchanging genes or interbreeding.

Gene

a unit of heredity that is transferred from a parent to offspring and is
held to determine some characteristic of the offspring

Species

the smallest structural and functional unit of an organism, typically
microscopic and consisting of cytoplasm and a nucleus enclosed in a

membrane

4. Answer the following questions:
1. What does biology concern with?
2. What does biology recognize as the basic unit of life?
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http://en.wikipedia.org/wiki/Life
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http://en.wikipedia.org/wiki/Evolution
http://en.wikipedia.org/wiki/Taxonomy_(biology)
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http://en.wikipedia.org/wiki/Energy
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http://en.wikipedia.org/wiki/Taxonomy_(biology)
http://en.wikipedia.org/wiki/Cell_(biology)
http://en.wikipedia.org/wiki/Heredity
http://en.wikipedia.org/wiki/Species

3. By what way do all organisms survive?
5. Give a summary of the text.

. Read and translate the model to the annotation of the article:

(o]

ANNOTATION

| was supposed to annotate the following article.

It was published in the British journal (magazine, newspaper) ...
The title (headline) of the article is ...

The author of the article is ...

(The article was written by a special correspondent of the journal).

Hwnh e

The article represents a definite interest from the point of view ...
It gives facts (tables, diagrams, figures, schemes).

The article considers the problem of ...

It describes (discusses) ..

9. The article draws the reader s attention to .

10.The author points out that ..

11.He stresses that ..

12.The writer analyses the achievements of ...

13.He approves ...

14.The key problem of the article is ...

15.To my mind (in my opinion) ...

16.The article is worth reading because the problem is of great interest (of good
use, actual, informative).

NG

Text 2

: Subdisciplines of biology
— are defined by the scale at
== which organisms are
—= studied, the kinds of
. organisms studied, and the
K M sERSs methods used to study them:

Blochemlstry examines the rudlmentary chemlstry of life.

Molecular biology studies the complex interactions among biological
molecules.

Botany studies the biology of plants.

Cellular biology examines the basic building-block of all life, the cell.

Physiology examines the physical and chemical functions of tissues, organs,
and organ systems of an organism.



http://en.wikipedia.org/wiki/Biochemistry
http://en.wikipedia.org/wiki/Molecular_biology
http://en.wikipedia.org/wiki/Molecule
http://en.wikipedia.org/wiki/Botany
http://en.wikipedia.org/wiki/Cellular_biology
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Evolutionary biology examines the processes that produced the diversity of life.
Ecology examines how organisms interact in their environment.

1. Find the English equivalents in the text:
Busnauatucs, BUBYAaTH OpraHi3MH, CKIaJHI B3aeMO[li, (i3uuHi (YHKII],
TKaHWHA, PI3HOMAHITTS KUTTSA, B3a€EMOIIATH, HABKOJIUIITHE CEPEIOBUIIIE.

2.

Translate the following terms and terminological expressions:

Biological molecule, plant, chemical functions, tissue, organ system, diversity

of life,

3.

environment.

Find the definitions:

Tissue

an individual animal, plant, or single-celled life form

Organ

a part of an organism that is typically self-contained and has a
specific vital function

Organ

ism | any of the distinct types of material of which animals or plants are
made, consisting of specialized cells and their products

Ny

Answer the following questions:

What are the main subdisciplines of biology?
What does molecular biology study?

What does physiology examine?

What does ecology examine?

5. Give a summary of the text.

6. Make an annotation of the article:

Do Great Minds Think Alike?

(From Wavelength Intermediate. By Kathy Burke and Ben Wordon)

What makes a
person so brilliant that
they change the course
of history? Is there a
recipe for genius — a list
of ingredients that all
geniuses share?
Perhaps not, but
geniuses really seem to
have quite a lot in
common.



http://en.wikipedia.org/wiki/Evolutionary_biology
http://en.wikipedia.org/wiki/Evolution
http://en.wikipedia.org/wiki/Ecology
http://en.wikipedia.org/wiki/Environment_(biophysical)
http://en.wikipedia.org/wiki/Molecule
http://en.wikipedia.org/wiki/Environment_(biophysical)

For example, geniuses often come from an unhappy background and many
are orphans. One study of important creators found that twenty per cent of them
lost one or both parents in childhood. Tolstoy, Michelangelo, Bach, Raphael,
Wagner and Charlie Chaplin all lost parents before they were ten years old.
Seventy-five per cent of the geniuses in another study came from families
affected by poverty, divorce, abuse, alcoholism and mental illness.

What is the connection? Perhaps stress made the children escape into there
own private worlds — they felt different from other children and so decided to
become even more different. Or were they working hard to please parents who
were not there?

Geniuses are also incredibly productive. Picasso is responsible for 20,000
works. Thomas Edison, inventor of the light bulb, patented 1093 inventions.
Freud produced 330 publications. Of course, high productivity will include
failures, but what makes geniuses different is that they do not give up when
they fail — they build on failure to create their biggest successes. Freud had his
breakthrough about the importance of dreams after spending years on another
project, which finally came to nothing. He was already over forty — but
according to one study, most great works are done between the ages of thirty-
five and forty-five. Whenever their great creations come, however, one thing
seems to connect all geniuses (even young ones like Mozart) — a “ten-year
rule”. Geniuses have always worked hard in their chosen areas for at least a
decade before they create their first masterpieces.

Finally, could genius also be a question of simple childlike curiosity?
Einstein often said that his greatest discoveries came from simply asking the
same Kkinds of questions children ask — but unlike most adults, he never stopped
asking them.

(adapted from The Sunday Times by The Moscow News)

Text 3
History

Although modern biology is a relatively recent

BlOI_QGY development, sciences related to and included within it

SCIENCE FOR LIFE have been studied since ancient times. Natural

. . e philosophy  was studied as early as the ancient

; g civilizations of Mesopotamia, Egypt, the Indian

’ subcontinent, and China. However, the origins of

modern biology and its approach to the study of nature
are most often traced back to ancient Greece.

While the formal study of medicine dates back
to Hippocrates (460 BC — 370 BC), it was Avristotle
(384 BC — 322 BC) who contributed most extensively
to the development of biology. Especially important



http://en.wikipedia.org/wiki/Natural_philosophy
http://en.wikipedia.org/wiki/Natural_philosophy
http://en.wikipedia.org/wiki/Mesopotamia
http://en.wikipedia.org/wiki/Egypt
http://en.wikipedia.org/wiki/Indian_subcontinent
http://en.wikipedia.org/wiki/Indian_subcontinent
http://en.wikipedia.org/wiki/China
http://en.wikipedia.org/wiki/Ancient_Greece
http://en.wikipedia.org/wiki/Medicine
http://en.wikipedia.org/wiki/Hippocrates
http://en.wikipedia.org/wiki/Aristotle

are his History of Animals and other works where he showed naturalist leanings,
and later more empirical works that focused on biological causation and the
diversity of life.

Avristotle's successor at the Lyceum, Theophrastus, wrote a series of books on
botany that survived as the most important contribution of antiquity to the plant
sciences, even into the Middle Ages.

1. Find the English equivalents in the text:

Bytu now’s3aHuM 3, 3 AaBHIX 4aciB, JpKepena (BUTOKM), MIAX1A 0 BUBYEHHS,
POCIIIKOBYBAaTUCS, 3pOOUTH BHECOK, 30CEpeKyBaTHCS Ha, MPUYUHHO-
HACTIJIKOBUH 3B’ 30K, PI3HOMAHITHICTb KHUTTS, CIIAJKOEMEITb.

2. Translate the following terms and terminological expressions:
Modern biology, natural philosophy, study of medicine, naturalist leanings,
empirical work, biological causation, the diversity of life, plant science.

3. Find the definitions:

Biology the science or practice of the diagnosis, treatment, and prevention of
disease

Botany the scientific study of plants, including their physiology, structure,
genetics, ecology, distribution, classification, and economic
Importance.

Medicine | the study of living organisms, divided into many specialized fields
that cover their morphology, physiology, anatomy, behavior, origin,
and distribution

Answer the following questions:

Is biology a modern science?

When are the origins of modern biology traced back to?

Who contributed most extensively to the development of biology?

What was the most important contribution of antiquity to the plant sciences?

el

5. Give a summary of the text.

6. Make an annotation of the article:

A history of biology in biography

Charles Darwin

EDITED BY EUGENE M. MCCARTHY, PHD
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The first and, in some
- O\ ways, the best Charles

" Darwin  biography  was
. written by Darwin himself.
& Here, to fill out the story,
Darwin's original text is
offered with added
illustrations,  links, and
§ explanatory notes. The notes
are either inserted at the
bottom of each page or,
more often, into the text

itself.

First published in The Life and Letters of Charles Darwin (Francis Darwin,
ed., 1887. London: John Murray), the autobiography was written in 1876, except
for the addendum, written in 1881. The first page of the original is dated May 31st,
1876, and bears the title Recollections of the Development of my Mind and
Character. This short biography of Charles Darwin — a summary of his life
expressed in his own words.

Charles Darwin's father, Dr. Robert Waring Darwin (1766-1848), was a
wealthy physician.2His own father, Erasmus, had been the friend of Charles' other
grandfather, Josiah Wedgwood. This connection led to the marriage of Charles'
parents. As Desmond and Moore (1991, p. 11) comment, "Marriage for the
Darwins, like everything else, was managed by old Erasmus...they wed in April,
1796, a year after Josiah's death.” With her, Susannah brought a £25,000
inheritance. At the time, a British laborer made about 10 shillings a week. Today, a
laborer in the U.S. makes around $400 in the same period of time, so Susannah
Darwin's inheritance was the equivalent of about $20,000,000 today.

Text 4

Scholars of the medieval Islamic world who wrote
on biology included al-Jahiz (781-869), Al-Dinawari
(828-896), who wrote on botany, and Rhazes (865—
925) who wrote on anatomy and physiology.

Medicine was especially well studied by Islamic
scholars working in Greek philosopher traditions,
while natural history drew heavily on Aristotelian
thought, especially in upholding a fixed hierarchy of
life.

Biology began to quickly develop and grow with
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Anton van Leeuwenhoek's dramatic improvement of the microscope. It was then
that scholars discovered spermatozoa, bacteria,infusoria and the diversity of
microscopic life.

Investigations by Jan Swammerdam led to new interest in entomology and
helped to develop the basic techniques of microscopic dissection.

1. Find the English equivalents in the text:
HaykoBui cepenHbOBIYHOTO CBITY, (DIKCOBaHA i€papXisi IKUTTS, pi3Ke
MOKpAILEHHS, TOCTIKEHHS, 03BUBATH OCHOBHI IPUMOMH, MpernapyBaHHS.

2. Translate the following terms and terminological expressions:

Anatomy,  physiology, natural history, hierarchy of life, microscope,
spermatozoa, bacteria,infusoria, microscopic life, entomology, microscopic
dissection.

3. Find the definitions:

Anatomy the branch of zoology concerned with the study of insects

Physiology | the branch of biology that deals with the normal functions of
living organisms and their parts

Entomology | the branch of science concerned with the bodily structure of
humans, animals, and other living organisms

4. Answer the following questions:

1. What scholars of the medieval world wrote on biology?

2. When did biology begin to quickly develop?

3. What helped to develop the basic techniques of microscopic dissection?

5. Give a summary of the text.

6. Make an annotation to the article:
A history of biology in biography
Mary Anning

BY EUGENE M. MCCARTHY, PHD

Throughout her life, Mary Anning (1799-1847),
the great fossil hunter, lived in the little seaside town
of Lyme Regis on the south coast of England. The
simple serendipity of this place of birth, together with
the gift of a penetrating eye, would bring her lasting
fame.
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Mary began her career early. When she only ten, her father, Richard Anning,
died of the combined effects of tuberculosis and a serious fall. He had been a
cabinetmaker and carpenter, who supplemented his income by collecting fossils —
then known as "curiosities" — down on the beach and selling them to tourists. It
was he who taught Mary how to find and clean fossils.

Her regular method of searching was to comb the beaches near Lyme for
anyfossiliferous rocks that might have fallen from the cliffs along the shore. This
was the famous Blue Lias formation, an abundant source
of Jurassic ammonites andbelemnites, and of the occasional fossil vertebrate as
well.

Mary Anning went on to make many other important discoveries, including
several additional well-preserved ichthyosaur skeletons. From a scientific
standpoint, however, perhaps her most important find was a largely intact
plesiosaur (Plesiosaurus dolichodeirus), which she located in 1824. This "grand
fossil skeleton of Lyme-Regis,” with its incredible snakelike neck, was an
immediate international sensation. Its illustration from the original description
(Conybeare 1824) appears below.

Indeed, she made so many discoveries that her finds inspired what was
apparently the earliest attempt to reconstruct the appearance of
the Mesozoic world. Duria Antiquior (Ancient Dorset), a painting based on Mary
Anning's discoveries by Henry De la Beche, was the first pictorial representation
ofa scene from deep time.
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Advances in microscopy also had a
profound impact on biological thinking.
In the early 19th century, a number of
biologists pointed to the central
importance of the cell.

Then, in 1838, Schleiden and
Schwann began promoting the now
universal ideas that:

(1) the basic unit of organisms is the
cell

2) individual cells have all the
characteristics of life, although they opposed the idea that

(3) all cells come from the division of other cells.
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http://en.wikipedia.org/wiki/Matthias_Jakob_Schleiden
http://en.wikipedia.org/wiki/Theodor_Schwann
http://en.wikipedia.org/wiki/Life

Thanks to the work of Robert Remak and Rudolf Virchow, however, by the
1860s most biologists accepted all three tenets of what came to be known as cell
theory.

Meanwhile, taxonomy and classification became the focus of natural historians.
Carl Linnaeus published a basic taxonomy for the natural world in 1735 (variations
of which have been in use ever since), and in the 1750s introduced scientific names
for all his species.

Georges-Louis Leclerc, Comte de Buffon, treated species as artificial categories
and living forms as malleable—even suggesting the possibility of common
descent. Though he was opposed to evolution, Buffon is a key figure in the history
of evolutionary thought; his work influenced the evolutionary theories of both
Lamarck and Darwin.

1. Complete the sentences:

1. The development of ... had a great influence on biological thinking.
2. .The basic unit of organisms is ...

3. ... introduced scientific names for all his species.

4. Buffon’s work influenced the evolutionary theories of...

2. Agree or disagree with the statements:

1. The biologists of the 19" century consider the cell to be the basic unit.

2. The cell theory was developed due to the works of Schleiden and Schwann.
3. Carl Linnaeus published a basic taxonomy.

4. ...1is akey figure in the history of evolutionary thought.

3. Put 4 questions on the text and ask your partner to answer them.
4. Make an annotation of the article:

The Nobel Prize in Physiology or Medicine 2014
John O'Keefe, May-Britt Moser, Edvard |. Moser
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The 2014 Nobel Prize in Physiology or Medicine is awarded to Dr. John M.
O’Keefe, Dr. May-Britt Moser and Dr. Edvard I. Moser for their discoveries of
nerve cells in the brain that enable a sense of place and navigation. These
discoveries are ground breaking and provide insights into how mental functions are
represented in the brain and how the brain can compute complex cognitive
functions and behaviour.

An eternal map of the environment and a sense of place are needed for
recognizing and remembering our environment and for navigation. This
navigational ability, which requires integration of multi-modal sensor information,
movement execution and memory capacities, is one of the most complex of brain
functions.

The work of the 2014 Laureates has radically altered our understanding of
these functions. John O’Keefe discovered place cells in the hippocampus that
signal position and provide the brain with spatial memory capacity. May-Britt
Moser and Edvard 1. Moser discovered in the medial entorhinal cortex, a region of
the brain next to hippocampus, grid cells that provide the brain with an internal
coordinate system essential for navigation.

Together, the hippocampal place cells and the entorhinal grid cells form
interconnected nerve cell networks that are critical for the computation of spatial
maps and navigational tasks. The work by John O’Keefe, May-Britt Moser and
Edvard Moser has dramatically changed our understanding of how fundamental
cognitive functions are performed by neural circuits in the brain and shed new light
onto how spatial memory might be created.

Text 6

Serious evolutionary thinking originated with
the works of Jean-Baptiste Lamarck, who was the
first to present a coherent theory of evolution. He
posited that evolution was the result of
environmental stress on properties of animals,
meaning that the more frequently and rigorously
an organ was used, the more complex and
efficient it would become, thus adapting the
animal to its environment. Lamarck believed that
these acquired traits could then be passed on to
the animal's offspring, who would further develop

and perfect them.

However, it was the British naturalist Charles Darwin, combining the
biogeographical approach of Humboldt, the uniformitarian geology of Lyell,
Malthus's writings on population growth, and his own morphological expertise and
extensive natural observations, who forged a more successful evolutionary theory
based on natural selection; similar reasoning and evidence led Alfred Russel
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Wallace to independently reach the same conclusions. Although it was the subject
of controversy (which continues to this day), Darwin's theory quickly spread
through the scientific community and soon became a central axiom of the rapidly
developing science of biology.

Complete the sentences:

... presented a coherent theory of evolution.

Lamark considered the evolution to be the result of ...

... developed a more successful evolutionary theory.

...became a central axiom of the development of biology science.

W=

Agree or disagree with the statements:

The use and development of an organ adapt the animal to its environment.
These acquired traits could not be passed on to the animal's offspring.
Darwin’s theory was based on natural selection.

Darwin's theory did not spread through the scientific community.

b
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3. Put 4 questions on the text and ask your partner to answer them.
4. Make an annotation of the article:

Immunity researchers awarded Nobel Prize in medicine
Topic: Nobel Prize 2011

Immunity researchers awarded Nobel
Prize in medicine

© AFP/ Jonathan Nackstrand

15:51 03/10/2011

STOCKHOLM, October 3 (RIA
Novosti)

The Nobel Prize in physiology or medicine was awarded on Monday to three
scientists for their discoveries about the immune system that could contribute to
the treatment and prevention of viral diseases and cancer, the Nobel committee at
Stockholm Karolinska institute said.

"Their work has opened up new avenues for the development of prevention and
therapy against infections, cancer and inflammatory disease," the institute said in a
statement.
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French scientist Jules Hoffmann, the U.S. Bruce Beutler and Canadian-born Ralph
Steinman will share the $1.5 million award.

The prize, established by Swedish industrialist Alfred Nobel in his will in 1895,
also covers chemistry, medicine, literature, peace and economics.

Text 7

The discovery
of the  physical
representation of
heredity came along
with evolutionary
principles and
. AN population genetics.
- In the 1940s and early
1950s, experiments pointed to DNA as the component of chromosomes that held
the trait-carrying units that had become known as genes.

A focus on new kinds of model organisms such as viruses and bacteria,
along with the discovery of the double helical structure of DNA in 1953, marked
the transition to the era of molecular genetics.

From the 1950s to present times, biology has been vastly extended in the
molecular domain. The genetic code was cracked by Har Gobind Khorana, Robert
W. Holley and Marshall Warren Nirenberg after DNA was understood to contain
codons. Finally, the Human Genome Project was launched in 1990 with the goal of
mapping the general human genome. This project was essentially completed in
2003, with further analysis still being published. The Human Genome Project was
the first step in a globalized effort to incorporate accumulated knowledge of
biology into a functional, molecular definition of the human body and the bodies of
other organisms.

1. Find the English equivalents in the text:

BinkputTs, cnagkoBicTh, I'€HETHKA TOIMYJIAIIl, HOCIH XapaKTEPHUX PHUC
(ocobnmBOCTEH), TTO/IBIMHA CITipalibHA CTPYKTYpa, 03HAMEHYBATH IEepeXija, 3HAYHO
PO3LIUPUTHUCS, MOJICKYJIIpHA Tany3b (cdepa), 31amMaTd TeHETHYHUN KOJI, MICTUTH
KOJOHH, IOJAIbIINN aHaTl3.

2. Translate the following terms and terminological expressions:

Evolutionary principles, the component of chromosomes, gene, viruses and
bacteria, the double helical structure of DNA, genetic code, to contain codons,
human genome, molecular definition of the human body.

3. Find the definitions:

Gene single celled microbes

Virus the molecular unit of heredity of a living organism
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Bacteria | a small infectious agent that replicates only inside the living cells of
other organisms.

4. Answer the following questions:

What did experiments point to DNA in the 1940s and early 1950s?
What marked the transition to the era of molecular genetics?
Whom was the genetic code cracked by?

What was the goal of the Human Genome Project?

Hwnh e

5. Make an annotation of the article:

Nobel Prize in Chemistry for dogged work on ‘impossible* quasicrystals
Daniel Shechtman, who has won the chemistry Nobel for discovering
quasicrystals, was initially lambasted for ‘bringing disgrace' on his research group

lan Sample, science correspondent
guardian.co.uk, Wednesday 5 October 2011 17.47 BST

Daniel Shechtman, 70, a
researcher at  Technion-Israel
Institute of Technology in Haifa,
received the award for discovering
seemingly  impossible  crystal
structures in frozen gobbets of
metal that resembled the beautiful
patterns seen in Islamic mosaics.
— Images of the metals

~ showed their atoms were arranged

' in a way that broke well-establised

rules of how crystals formed a finding that fundamentally altered how chemists
view solid matter.

In addition to the kudos of the award, Shechtman receives 10 million
Swedish kronor (£934,000).

Crystallised materials are normally made up of "unit cells" of atoms that
repeat over and over to make a single, uniform structure. This kind of crystal
structure makes graphite a good lubricant, for example, because it can cleave easily
across certain planes of weakness.

"His discovery was extremely controversial. In the course of defending his
findings, he was asked to leave his research group,"” the Nobel committee at the
Royal Swedish Academy of Sciences said in a statement. "However, his battle
eventually forced scientists to reconsider their conception of the very nature of
matter ... Scientists are currently experimenting with using quasicrystals in
different products such as frying pans and diesel engines."
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Text 8

Cell theory

Cell theory
states that the cell is
the fundamental unit
of life, and that all
living  things are
composed of one or
more cells or the
secreted products of
those cells (e.g.

shells).

All cells arise from other cells through cell division. In multicellular
organisms, every cell in the organism's body derives ultimately from a single cell
in a fertilized egg.

The cell is also considered to be the basic unit in many pathological
processes. In addition, the phenomenon of energy flow occurs in cells in processes
that are part of the function known as metabolism.

Finally, cells contain hereditary information (DNA), which is passed from
cell to cell during cell division.

1. Find the English equivalents in the text:

KoncraryBatu (3asBisiTH), CKjIadaTHCSA 3, MPOAYKT CeKpelrii, 000J0oHKa,
MMOXOJUTH 3, B KIHIICBOMY pPaxyHKy, 3aIUTiIHCHA SMICKIITHHA, BBaXKaTUCS, Ha
J0JTaTOK, SIBUIIE, MTOTIK €HEePrii, MICTUTH CITaJIKOBY 1HGOpMAITifO.

2. Translate the following terms and terminological expressions:
Cell theory, fundamental unit of life, cell division, multicellular organisms,
fertilized egg, pathological processes, metabolism, hereditary information, DNA.

3. Find the definitions of the notions:

Shell the set of life-sustaining chemical transformations within the
cells of living organisms.

Metabolism a hard outside covering

DNA a molecule that encodes the genetic instructions used in the
development and functioning of all known living organisms
and many viruses

4. Answer the following questions:
1. What is the fundamental unit of life?
2. What do all cells arise from?
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3. What does every cell in the multicellular organism derive from?
4. What information do cells contain?

5. Give a summary of the text.

6. Make an annotation of the article:

The Nobel Prize in Chemistry 2014
Eric Betzig, Stefan W. Hell, William E. Moerner

The Nobel Prize in Chemistry 2014 was awarded jointly to Eric Betzig, Stefan
W. Hell and William E. Moerner "*for the development of super-resolved
fluorescence microscopy”

Surpassing the limitations of the light microscope

For a long time optical microscopy was held back by a presumed limitation:
that it would never obtain a better resolution than half the wavelength of light.
Helped by fluorescent molecules the Nobel Laureates in Chemistry 2014
ingeniously circumvented this limitation. Their ground-breaking work has brought
optical microscopy into the nanodimension.

In what has become known as nanoscopy, scientists visualize the pathways
of individual molecules inside living cells. They can see how molecules create
synapses between nerve cells in the brain; they can track proteins involved in
Parkinson's, Alzheimer's and Huntington's diseases as they aggregate; they follow
individual proteins in fertilized eggs as these divide into embryos.

It was all but obvious that scientists should ever be able to study living cells
In the tiniest molecular detail. In 1873, the microscopist Ernst Abbe stipulated a
physical limit for the maximum resolution of traditional optical microscopy: it
could never become better than 0.2 micrometres. Eric Betzig, Stefan W.
Helland William E. Moerner are awarded the Nobel Prize in Chemistry 2014 for
having bypassed this limit. Due to their achievements the optical microscope can
now peer into the nanoworld.

Two separate principles are rewarded. One enables the method stimulated
emission depletion (STED) microscopy, developed by Stefan Hell in 2000. Two
laser beams are utilized; one stimulates fluorescent molecules to glow, another
cancels out all fluorescence except for that in a nanometre-sized volume. Scanning



over the sample, nanometre for nanometre, yields an image with a resolution better
than Abbe's stipulated limit.

Eric Betzig and William Moerner, working separately, laid the foundation
for the second method, single-molecule microscopy. The method relies upon the
possibility to turn the fluorescence of individual molecules on and off. Scientists
image the same area multiple times, letting just a few interspersed molecules glow
each time. Superimposing these images yields a dense super-image resolved at the
nanolevel. In 2006 Eric Betzig utilized this method for the first time.

Today, nanoscopy is used world-wide and new knowledge of greatest benefit to
mankind is produced on a daily basis.

Unit 11
CHEMISTRY AS A SCIENCE

Text 1

Chemistry

Chemistry is a branch of
physical science that studies the
composition, structure, properties
and change of matter. Chemistry is
chiefly concerned with atoms and
molecules and their interactions
and transformations, for example,
the properties of the chemical
bonds formed between atoms to
create chemical compounds.

As such, chemistry studies
the involvement of electrons and
various forms of energy in
photochemical reactions, oxidation-reduction reactions, changes in phases of
matter, and separation of mixtures. Preparation and properties of complex
substances, such as alloys, polymers, biological molecules, and pharmaceutical
agents are considered in specialized fields of chemistry.

Chemistry is sometimes called the central science because it bridges other
natural sciences like physics, geology and biology. Chemistry is a branch of
physical science but distinct from physics.

1. Find the English equivalents in the text:

BuBuatn BnacTUBOCTI, MaTH CHOpaBy 3 aTOMaMH, BJIACTHUBOCTI XIMIYHHX
3B’SI3KIB, XIMIYHI CIIOJIYKH, PO3IJISIAATUCS, CIUIAB, MOEJHYBATH IPUPOJIHUY1 HAYKH,
BIIMIHHUH.
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2. Translate the following terms and terminological expressions:

Change of matter, interaction, chemical bond, chemical compound,
photochemical reaction, oxidation-reduction reactions, separation of mixtures,
complex substances, alloys, polymers, biological molecules, pharmaceutical
agents.

3. Find the definitions:

Biology | the science that deals with the earth's physical structure and substance,
its history, and the processes that act on it.

Physics | the branch of science concerned with the nature and properties of matter
and energy

Geology | the study of living organisms, divided into many specialized fields

Answer the following questions:

What does chemistry study?

What does chemistry concern with?

What is considered in specialized fields of chemistry?
Why is chemistry called the central science?

b=

5. Give a summary of the text.

. Read and translate the model to the annotation of the article:

(o]

ANNOTATION
| was supposed to annotate the following article.
It was published in the British journal (magazine, newspaper) ...
The title (headline) of the article is ...
The author of the article is ...
(The article was written by a special correspondent of the journal).
The article represents a definite interest from the point of view ...
It gives facts (tables, diagrams, figures, schemes).
The article considers the problem of ...
It describes (discusses) ...
9. The article draws the reader’s attention to ...
10.The author points out that ...
11.He stresses that ...
12.The writer analyses the achievements of ...
13.He approves ...
14.The key problem of the article is ...
15.To my mind (in my opinion) ...
16.The article is worth reading because the problem is of great interest (of good
use, actual, informative).

el NS
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Definition

In retrospect, the definition of
chemistry has changed over time, as new
discoveries and theories add to the
functionality of the science. The term
"chymistry", in the view of noted scientist
Robert Boyle in 1661, meant the subject of
the material principles of mixed bodies.

In 1663, "chymistry" meant a
scientific art, by which one learns to
dissolve bodies, and draw from them the
different substances on their composition,
and how to unite them again, and exalt them to a higher perfection - this definition
was used by chemist Christopher Glaser.

In 1837, Jean-Baptiste Dumas considered the word "chemistry" to refer to
the science concerned with the laws and effects of molecular forces. This definition
further evolved until, in 1947, it came to mean the science of substances: their
structure, their properties, and the reactions that change them into other substances
- a characterization accepted by Linus Pauling.

More recently, in 1998, the definition of "chemistry” was broadened to mean
the study of matter and the changes it undergoes, as phrased by Professor
Raymond Chang.

1. Find the English equivalents in the text:
O3HayaTy NOpeaMET, PO3UMHSITH, MOCWIIOBATH (3BEIMYYBAaTH), 3aKOHU Ta
HACJIIJIKH, BITACTUBOCTI PEYOBUHU, OYTH MPUHHATUM, PO3IIUPUTHCS, 3a3HATH 3MiH.

2. Translate the following terms and terminological expressions:
The definition of chemistry, composition, molecular forces, the structure of
substances, the study of matter.

3. Find the definitions:

Molecule | physical substance in general, as distinct from mind and spirit;
which occupies space and possesses rest mass, esp. as distinct from

energy
Substance | a particular kind of matter with uniform properties
Matter a group of atoms bonded together, representing the smallest

fundamental unit of a chemical compound that can take part in a
chemical reaction

4. Answer the following questions:
1. Has the definition of chemistry changed over time?
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2. What definition was used by chemist Christopher Glaser?
3. What characterization was accepted by Linus Pauling?
4. How was the definition of chemistry broadened?

5. Give a summary of the text.
6. Make an annotation to the article:
Do Great Minds Think Alike?
(From Wavelength Intermediate. By Kathy Burke and Ben Wordon)

What makes a
person so brilliant that they
change the course of
history? Is there a recipe
for genius — a list of
ingredients that all
geniuses share? Perhaps
not, but geniuses really
seem to have quite a lot in
common.

For example,
geniuses often come from

3 : e an unhappy background
and many are orphans One study of |mportant creators found that twenty per cent
of them lost one or both parents in childhood. Tolstoy, Michelangelo, Bach,
Raphael, Wagner and Charlie Chaplin all lost parents before they were ten years
old. Seventy-five per cent of the geniuses in another study came from families
affected by poverty, divorce, abuse, alcoholism and mental illness.

What is the connection? Perhaps stress made the children escape into there
own private worlds — they felt different from other children and so decided to
become even more different. Or were they working hard to please parents who
were not there?

Geniuses are also incredibly productive. Picasso is responsible for 20,000
works. Thomas Edison, inventor of the light bulb, patented 1093 inventions. Freud
produced 330 publications. Of course, high productivity will include failures, but
what makes geniuses different is that they do not give up when they fail — they
build on failure to create their biggest successes. Freud had his breakthrough about
the importance of dreams after spending years on another project, which finally
came to nothing. He was already over forty — but according to one study, most
great works are done between the ages of thirty-five and forty-five. Whenever their
great creations come, however, one thing seems to connect all geniuses (even
young ones like Mozart) — a “ten-year rule”. Geniuses have always worked hard in
their chosen areas for at least a decade before they create their first masterpieces.
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Finally, could genius also be a question of simple childlike curiosity?
Einstein often said that his greatest discoveries came from simply asking the same
kinds of questions children ask — but unlike most adults, he never stopped asking
them. (adapted from The Sunday Times by The Moscow News)

Text 3
Chemistry as a Science

Under the influence of the new empirical
methods propounded by Sir Francis Bacon
and others, a group of chemists at Oxford,
Robert Boyle, Robert Hooke and John Mayow

N ) began to reshape the old alchemical traditions
. ¥ rea into a scientific discipline.

o Boyle in particular is regarded as the
w  TT founding father of chemistry due to his most
II l important work, the classic chemistry text The
) m—— g  Sceptical Chymist where the differentiation is
made between the claims of alchemy and the
empirical scientific discoveries of the new
chemistry. He formulated Boyle's law,
rejected the classical "four elements” and proposed a mechanistic alternative of

atoms and chemical reactions that could be subject to rigorous experiment.

It ed Uy ) Vemt st

1. Find the English equivalents in the text:

[IponaryBaTtu eMImipuuHi METOAM, TEPETBOPUTH HA HAYKOBY JIHUCIHMILIIHY,
BBKATHUCS 3aCHOBHUKOM, TBEP/UKCHHS alxXiMmii, BIIXWIUTH, OyTH MIpPEAMETOM
CYBOPOT'O €KCIIEPHMEHTY.

2. Translate the following terms and terminological expressions:
Empirical method, a chemist, scientific discipline, scientific discovery, Boyle's
law, chemical reaction.

3. Find the definitions:

Science a scientific procedure undertaken to make a discovery, test a
hypothesis, or demonstrate a known fact
Method systematic observation, measurement, and experiment, and the

formulation, testing, and modification of hypotheses

Experiment | the intellectual and practical activity encompassing the systematic
study of the structure and behavior of the physical and natural world
through observation and experiment
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4. Answer the following questions:

Who began to reshape the old alchemical traditions into a scientific
discipline?

Who is regarded as the founding father of chemistry?

3. What did Boyle formulate and propose?

=
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5. Give a summary of the text.

6. Make an annotation of the article:

The allure of aluminium

Daniel Rabinovich outlines the history, properties and uses of aluminium — one of the
most versatile, pervasive and inexpensive metals today, yet it was considered a rare and costly
element only 150 years ago.

’ B ' C ! N It is hard to believe that aluminium was once

more expensive than gold. Even though element 13 is

the most abundant metal in the Earth’s crust (~8%)

M ome |15 and is present in more than 270 different minerals, its

AI S| P high affinity for oxygen and the chemical stability of

o | e T ™ | ts oxides and silicates precluded its isolation in pure

form for a long time. The first pure sample of

Ga Ge AS aluminium was obtained in 1827 by the German

Gawum | Gemanium = | chemist Friedrich Wohler, who also began studying its

PO fascinating physical and chemical attributes.

The French chemist Henri Sainte-Claire Deville

(1818-1881) developed a method of preparing larger quantities of aluminium in

1854, and soon published the first comprehensive book describing its manufacture,
properties and emerging applications .

The attractive properties of the newfangled metal quickly became clear,
including low density, high tensile strength and malleability, good thermal and
electrical conductivity, and a remarkable resistance to corrosion.

It was only in 1886 that Charles M. Hall in the US and Paul L. T. Héroult in
France, almost simultaneously and completely independently, devised aluminium
production processes that relied on the electrolysis of alumina (AI203) dissolved
in molten cryolite (Na3AIF6). An efficient process for the extraction and
purification of alumina from bauxite, the most important aluminium ore, was
developed within a couple of years by the Austrian chemist Karl Josef Bayer. By
the early 1960s element 13 became the most widely used non-ferrous metal in the
world, even more so than copper.

Applications of aluminium and its alloys range from construction and the
transportation industry to the manufacture of electric power lines, packaging
materials, cooking utensils and a myriad of other household goods.

The availability of an ever-increasing variety of aluminium coordination
complexes has also prompted many recent developments in the chemistry of this

I'm'-:ul Carbomn Mitregen
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metal, often with potential applications to catalysis and organic synthesis2. Other
active areas of research range from the preparation of unusual aluminium(i)
compounds, including organometallic species3 and metalloid clusters4, to the
synthesis of Schiff base derivatives that effectively break down organophosphate
nerve agents and pesticidesb.

The element once dubbed the magic metal by
National Geographic continues to be a source of
inspiration for scientists, engineers and even artists and
designers6. Let us remember its rich chemistry,
fascinating history and multifarious applications the next
time we wrap a sandwich in aluminium foil or drink a
carbonated beverage from a can!

DANIEL RABINOVICH is in the Department of
Chemistry at the University of North Carolina in Charlotte, North Carolina, USA. e-mail:
drabinov@uncc.edu

NATURE CHEMISTRY | VOL 3 | SEPTEMBER 2011 | www.nature.com/naturechemistry

The theory of phlogiston (a substance at
the root of all combustion) was propounded
by the German Georg Ernst Stahl in the early
" 18th century and was only overturned by the
end of the century by the French chemist
Antoine Lavoisier, the chemical analogue of
Newton in physics; who did more than any
other to establish the new science on proper
theoretical footing, by elucidating the
principle of conservation of mass and
developing a new system of chemical
nomenclature used to this day.

Prior to his work, though, many
important discoveries had been made, specifically relating to the nature of ‘air’
which was discovered to be composed of many different gases. The Scottish
chemist Joseph Black (the first experimental chemist) and the Dutchman J. B. van
Helmont discovered carbon dioxide, or what Black called fixed air' in 1754; Henry
Cavendish discovered hydrogen and elucidated its properties and Joseph Priestley
and, independently, Carl Wilhelm Scheele isolated pure oxygen.

English scientist John Dalton proposed the modern theory of atoms; that all
substances are composed of indivisible 'atoms' of matter and that different atoms
have varying atomic weights.
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1. Complete the sentences:

1. Georg Ernst Stahl propounded the theory of ...

2. ... elucidated the principle of conservation of mass and developed a new
system of chemical nomenclature used to this day.

3. ... discovered carbon dioxide.

4. ... discovered hydrogen and elucidated its properties.

2. Agree or disagree with the statement:
1. The theory of phlogiston was overturned by the end of the 18th century by
the French chemist Antoine Lavoisier.
2. Joseph Priestley and Carl Wilhelm Scheele isolated pure oxygen.
3. Henry Cavendish proposed the modern theory of atoms.
4. Joseph Priestley discovered carbon dioxide.

3. Put 4 questions on the text and discuss the text with your group.

4. Make an annotation of the article:

in your element

All about arsenic

If ever there was an element that epitomizes the notion that chemicals might be good or
bad depending on their use, arsenic must be it. Katherine Haxton explains why.

AS

Elemental arsenic was first identified in 1649, but its minerals have
been known since Aristotle first described them in the fourth century
BC. Arsenic compounds are perhaps some of the most notorious
chemicals, particularly arsenic (iii) oxide (As203), which has often
— somewhat confusingly — simply been called ‘arsenic’. This
substance, also referred to as ‘inheritance powder’ in seventeenth-
century France, has been the main protagonist in many high-profile
murders throughout history.

In contrast, many Victorians were fascinated by arsenic for less nefarious purposes,
and frequently self-medicated with it — even using it as an aphrodisiac. Charles
Darwin was said to use it to treat eczema. Arsenic compounds were also used to
produce a beautiful green dye for wallpaper and other goods. Once again, however,
the darker side of this element would often come to the fore, when a fungus present
in damp houses converted the dye into volatile arsenic compounds and resulted in
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many cases of poisoning. This route of exposure to arsenic was recently implicated
in the death of Napoleon Bonaparte, exiled on St Helena in the South Atlanticl.

Arsenic is the twentieth most abundant element on earth and is fairly ubiquitous in
living systems — consequently arsenic poisoning poses a real threat to many
people around the world. In countries such as Bangladesh, wells are frequently dug
to provide clean, fresh drinking water, eliminating the need to draw water from
stagnant ponds rife with disease-causing microbes. Unfortunately the nature of the
underlying geology in many areas means that the ground water is often
contaminated with arsenic, and poisoning symptoms are becoming commonplace
— an estimated 70 million people in Bangladesh have been exposed to high levels
of arsenic.

This twenty-first-century discovery may offer some hints regarding the nineteenth-
century arsenic eaters of Styria (southeast Austria), where arsenic was consumed to
freshen the complexion. Reports of people consuming large (300 mg) quantities of
As203 — a substance that is typically fatal at doses above 65 mg — without
deadly consequences prompted theories that organisms may become habituated to
the poison, although later studies refuted this. Whatever the eventual consensus on
the Mono Lake bacteria5, arsenic continues to be one of the most fascinating
elements, a would-be saviour and deadly assassin.

KATHERINE HAXTON is in the School of Physical and Geographical Sciences, Keele University,
Keele ST5 5BG, UK.
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Text 5
The development of the
C N electrochemical  theory of  chemical
‘] : 6 7 combinations occurred in the early 19th
Hydrogen Bl Carbon | ENitrogen century as the result of the work of two
Loses 2ne . scientists in particular, J. J. Berzelius and
i Humphry Davy, made possible by the prior
an: invention of the voltaic pile by Alessandro
13 Volta. Davy discovered nine new elements
plmiute including the alkali metals by extracting

them from their oxides with electric current.
British William Prout first proposed
ordering all the elements by their atomic weight as all atoms had a weight that was
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an exact multiple of the atomic weight of hydrogen. J. A. R. Newlands devised an
early table of elements, which was then developed into the modern periodic table
of elements by the German Julius Lothar Meyer and the Russian Dmitri Mendeleev
in the 1860s. The inert gases, later called the noble gases were discovered by
William Ramsay in collaboration with Lord Rayleigh at the end of the century,
thereby filling in the basic structure of the table.

Organic chemistry was developed by Justus von Liebig and others,
following Friedrich Wohler's synthesis of urea which proved that living organisms
were, in theory, reducible to chemistry. Other crucial 19th century advances were;
an understanding of valence bonding (Edward Frankland in 1852) and the
application of thermodynamics to chemistry (J. W. Gibbs and Svante Arrhenius in
the 1870s).

1. Find the English equivalents in the text:

3okpema (a came), TomepeAHi BUHaxi, BONBTIB CTOBM, JIyXHI MeTaju,
CJCKTPUYHUN CTPYyM, Yy CHIBIpalll 3, 3allOBHEHHS OCHOBHOTO CKJIATy TaOHII,
CUHTE3 CEYOBHHHU, 3BOJIUTHCS J0 XiMii, BUPIIIATbHE JOCATHEHHS.

2. Translate the following terms and terminological expressions:

Electrochemical theory, chemical combinations, alkali metals, atomic weight,
inert gases, noble gases, organic chemistry, synthesis of urea, valence bonding,
thermodynamics.

3. Find the definitions:

Atomic weight an attraction between atoms that allows the formation of
chemical substances that contain two or more atoms

Atomic mass the mass of an atomic particle, sub-atomic particle, or
molecule.

Chemical bond ratio of the average mass of a chemical element's atoms
to some standard

4. Answer the following questions:

What made possible the development of the electrochemical theory of
chemical combinations?

What was developed into the modern periodic table of elements?

What filled in the basic structure of the table?

4. What did organic chemistry follow?

=
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5. Give a summary of the text.
6. Make an annotation of the article:

Nobel Prize in Chemistry for dogged work on 'impossible’ quasicrystals
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Daniel Shechtman, who has won the chemistry Nobel for discovering

quasicrystals, was initially lambasted for 'bringing disgrace' on his research group
lan Sample, science correspondent
guardian.co.uk, Wednesday 5 October 2011 17.47 BST

Daniel Shechtman, 70, a
researcher at  Technion-Israel
Institute of Technology in Haifa,
received the award for discovering
seemingly  impossible  crystal
structures in frozen gobbets of
metal that resembled the beautiful
patterns seen in Islamic mosaics.

Images of the metals
showed their atoms were arranged

in a way that broke well-establised rules of how crystals formed, a finding that
fundamentally altered how chemists view solid matter.
In addition to the kudos of the award, Shechtman receives 10 million

Swedish kronor (£934,000).

Crystallised materials are normally made up of "unit cells" of atoms that
repeat over and over to make a single, uniform structure. This kind of crystal
structure makes graphite a good lubricant, for example, because it can cleave easily

across certain planes of weakness.

"His discovery was extremely controversial. In the course of defending his
findings, he was asked to leave his research group,” the Nobel committee at the

Royal Swedish Academy of Sciences said in a statement.

"However, his battle

eventually forced scientists to reconsider their conception of the very nature of

matter ...

Scientists are currently experimenting with using quasicrystals in

different products such as frying pans and diesel engines."

Text 6

Chemical structure

theoretical

finally understood due
remarkable discoveries that succeeded
probing and discovering the very nature of the
internal structure of atoms.

In 1897, J. J. Thomson of Cambridge
University discovered the electron and soon
after the French scientist Becquerel as well as
the couple Pierre and Marie Curie investigated
the phenomenon of radioactivity.

At the turn of the twentieth century the

underpinnings of chemistry were
to a series of
in
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In a series of pioneering scattering experiments Ernest Rutherford at the
University of Manchester discovered the internal structure of the atom and the
existence of the proton, classified and explained the different types of radioactivity
and successfully transmuted the first element by bombarding nitrogen with alpha
particles.

1. Find the English equivalents in the text:

Teopernunuii pyHgameHT (0OrpyHTYBaHHs) XiMil, 3aBASKH, BUAATHI BIIKPUTTS,
JUTOCHIIPKEHHS 1 BIIKPUTTS, AOCTIANTH, €KCIIEPUMEHTH 3 PO3CIIOBAHHS, ICHYBaHHS,
YCIIIIHO, TPAHCMYTYBaTH.

2. Translate the following terms and terminological expressions:
The internal structure of atoms, the phenomenon of radioactivity, the
existence of the proton, transmuted the first element by bombarding nitrogen with
alpha particles.

3. Find the definitions:

Atom a stable subatomic particle occurring in all atomic nuclei, with a positive
electric charge equal in magnitude to that of an electron, but of opposite
sign

Electron | a stable subatomic particle with a charge of negative electricity, found in
all atoms and acting as the primary carrier of electricity in solids

Proton the basic unit of a chemical element

4. Answer the following questions:

1. What discoveries promoted the understanding of the theoretical background
of chemistry?

Who discovered the electron?

Who investigated the phenomenon of radioactivity?

4. What were the achievements of Ernest Rutherford?

w N

5. Give a summary of the text.

6. Make an annotation of the article:

The Nobel Prize in Chemistry 2014
Eric Betzig, Stefan W. Hell, William E. Moerner
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The Nobel Prize in Chemistry 2014 was awarded jointly to Eric Betzig,
Stefan W. Hell and William E. Moerner **for the development of super-
resolved fluorescence microscopy”

Surpassing the limitations of the light microscope

For a long time optical microscopy was held back by a presumed limitation:
that it would never obtain a better resolution than half the wavelength of light.
Helped by fluorescent molecules the Nobel Laureates in Chemistry 2014
ingeniously circumvented this limitation. Their ground-breaking work has
brought optical microscopy into the nanodimension.

In what has become known as nanoscopy, scientists visualize the pathways
of individual molecules inside living cells. They can see how molecules create
synapses between nerve cells in the brain; they can track proteins involved in
Parkinson's, Alzheimer's and Huntington's diseases as they aggregate; they
follow individual proteins in fertilized eggs as these divide into embryos.

It was all but obvious that scientists should ever be able to study living cells
in the tiniest molecular detail. In 1873, the microscopist Ernst Abbe stipulated a
physical limit for the maximum resolution of traditional optical microscopy: it
could never become better than 0.2 micrometres. Eric Betzig, Stefan W.
Helland William E. Moerner are awarded the Nobel Prize in Chemistry 2014
for having bypassed this limit. Due to their achievements the optical
microscope can now peer into the nanoworld.

Two separate principles are rewarded. One enables the method stimulated
emission depletion (STED) microscopy, developed by Stefan Hell in 2000. Two
laser beams are utilized; one stimulates fluorescent molecules to glow, another
cancels out all fluorescence except for that in a nanometre-sized volume.
Scanning over the sample, nanometre for nanometre, yields an image with a
resolution better than Abbe's stipulated limit.

Eric Betzig and William Moerner, working separately, laid the foundation
for the second method, single-molecule microscopy. The method relies upon the
possibility to turn the fluorescence of individual molecules on and off.
Scientists image the same area multiple times, letting just a few interspersed
molecules glow each time. Superimposing these images yields a dense super-
image resolved at the nanolevel. In 2006 Eric Betzig utilized this method for the
first time.



Today, nanoscopy is used world-wide and new knowledge of greatest
benefit to mankind is produced on a daily basis.

Text 7

E. Rutherford’s work on
atomic structure was improved on
by his students, the Danish
physicist Niels Bohr and Henry
Moseley. The electronic theory of
chemical bonds and molecular

, - ~ . orbitals was developed by the
oaﬁv\ > - American scientists Linus Pauling

; » and Gilbert N. Lewis.

The year 2011 was declared by the United Nations as the International Year of
Chemistry. It was an initiative of the International Union of Pure and Applied
Chemistry, and of the United Nations Educational, Scientific, and Cultural
Organization and involves chemical societies, academics, and institutions
worldwide and relied on individual initiatives to organize local and regional
activities.

1. Find the English equivalents in the text:

bytn ynockoHaneHuM, po3poOUTH TEOPik0, MPOTOJOCUTH, TEOPETUYHA XIMisd,
MpUKJIagHA XiMisl, OXOIUIIOBATH XIMIYHI TOBapHCTBA, MOKJIAAaTUCS HA IHIIIaTHUBY,
MICIIEBI 3aXO/IH.

2. Translate the following terms and terminological expressions:

Atomic structure, electronic theory, chemical bonds, molecular orbitals, the
International Union of Pure and Applied Chemistry.

3. Find the definitions:

Chemical bond the positively charged nucleus and the negatively charged
electrons circling around it, within an atom

Molecular orbital | an attraction between atoms that allows the formation of
chemical substances that contain two or more atoms

Atomic structure | a mathematical function describing the wave-like behavior
of an electron in a molecule

4. Answer the following questions:

Whom was E. Rutherford’s work on atomic structure improved by?

2. Whom was the electronic theory of chemical bonds and molecular orbitals
developed by?

3. Who declared 2011 the International Year of Chemistry?
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5. Give a summary of the text.

6. Make an annotation of the article:

in your element

Green bismuth

Ram Mohan looks at how bismuth — a remarkably harmless element among the
toxic heavy metals in the periodic table — has sparked interest in areas varying
from medicinal to industrial chemistry.

Bi

Bismuth, the 83rd element in the periodic table, has
been known since ancient times, but was often
confused with lead and tin. In 1753, Claude Fransois
Geoffroy from France demonstrated that bismuth is
distinct from these elements. The word bismuth
itself is derived from the German word ‘wismuth’
(white mass). Studies showed that it was used as
early as the sixteenth century by the Incas, who
mixed it with tin to prepare bismuth bronze for
knivesl. Bismuth was also the instrument of alchemy fraud in the London Stock
Exchange — in the 1860s, a Hungarian refugee named Nicholas Papaffy
convinced a large number of investors to support his alleged method to transform
bismuth and aluminium into silver. This led to a surge in the price of bismuth on
the metal market, and the opening of a new company in Leadenhall Street (home of
the London Metal Exchange), but by then Papaffy had absconded with the rather
large sum of J40,000

Bismuth is mainly found in the ores bismuthinite (bismuth sulfide) and
bismite (bismuth oxide), but also occurs in its elemental state, in the form of
crystals with an oxide layer of varying width that reflects iridescent colours
(pictured). It is commonly obtained as a by-product in copper, lead and tin mining,
and is therefore relatively inexpensive for a rare metal.

Bismuth has many interesting properties that have led to several applications
in industry, and it is commonly used in solders. It is one of the few substances
(water being another) that expands on solidification, and has been used to prepare
low-melting typesetting alloys that need to expand to fill printing moulds. Bismuth
trioxide is also the main ingredient in fireworks called dragon’s eggs — those that
produce a visual display before exploding with a sharp crack. Bismuth has
become popular as a replacement for the highly toxic metal lead, as it has a
comparable density and many countries now prohibit the use of lead shot for
hunting water birds.




Bismuth is a therefore remarkable ecofriendly metal with numerous
applications in everyday life. With increasing awareness for the environment, one
can expect to see a rise in the use of green metals such as bismuth in applications
ranging from organic synthesis to engineering.

RAM MOHAN is in the Department of Chemistry, Illinois Wesleyan
University, Bloomington, Illinois
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Text 8

Principles of Modern Chemistry

The current model of
atomic  structure is the
quantum mechanical model.
Traditional chemistry starts
with the study of elementary
particles, atoms, molecules,
- : ot substances, metals, crystals

SN . a ” ¢ and other aggregates of
matter. This matter can be studied in solid, liquid, or gas states, in isolation or in
combination. The interactions, reactions and transformations that are studied in
chemistry are usually the result of interactions between atoms, leading to
rearrangements of the chemical bonds which hold atoms together. Such behaviours
are studied in a chemistry laboratory.

The chemistry laboratory stereotypically uses various forms of laboratory
glassware. However glassware is not central to chemistry, and a great deal of
experimental (as well as applied/industrial) chemistry is done without it.

A chemical reaction is a transformation of some substances into one or more
different substances. The basis of such a chemical transformation is the
rearrangement of electrons in the chemical bonds between atoms. It can be
symbolically depicted through a chemical equation, which usually involves atoms
as subjects. The number of atoms on the left and the right in the equation for a
chemical transformation is equal. (When the number of atoms on either side is
unequal, the transformation is referred to as a nuclear reaction or radioactive
decay.) The type of chemical reactions a substance may undergo and the energy
changes that may accompany it are constrained by certain basic rules, known as
chemical laws.

1. Find the English equivalents in the text:
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ArperaTHuil cTtaH Martepii, B3aEMOJis MK aToOMaMmH, NepeOyaoBa XIMIYHHX
3B’SI3KIB, J1TA0OPATOPHUN TMOCYA, CUMBOJIYHO 300pa3uTH, XIMIYHE pPIBHSIHHS,
AJlepHa peakuis, pall0akKTUBHUI po3majl, OyTH 0OMEKEHUM NMEBHUMU MPABUIAMH.

2. Translate the following terms and terminological expressions:

Quantum mechanical model, solid state, liquid state, gas state, elementary
particles, chemical bonds, applied chemistry, chemical equation, chemical
transformation, chemical reaction, chemical laws.

3. Answer the following questions:

1. What does traditional chemistry start with?

2. What do the interactions between atoms lead to?

3. Where are interactions, reactions and transformations studied?
4. What is a chemical reaction?

5. What is the basis of a chemical transformation?

4. Find the definitions:

Solid state | the state with the vast separation of the individual particles

Liquid the state of matter in which materials are not fluid

Gas the state with a definite volume but no fixed shape

Plasma the state that does not freely exist on the Earth under normal surface
conditions

5. Give a summary of the text.

6. Make an annotation of the article:

in your element

Is lithium the new gold?

Jean-marie tarascon ponders on the value of lithium, an element known for about 200 years,
whose importance is now fast increasing in view of the promises it holds for energy storage and
electric cars.

Although it has been known for
almost two centuries, lithium is suddenly
making the news: it is the primary
ingredient of the lithium-ion batteries set to
power the next generation of electric
vehicles and, as such, could become as
precious as gold in this century. It is also
non-uniformly spread within the Earth’s
crust, sparking rumours that Andean South
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American countries could soon be the ‘new Middle-East’. Together, these factors
set the scene for controversial debates about the available reserves and the
anticipated demands1: if all cars are to become electric within 50 years, fears of a
crunch in lithium resources — and thus a staggering price increase such as that
faced today with fossil fuels — are permeating.

With its atomic number of 3, lithium is located in the top left corner of the
periodic table. It was Johann August Arfvedson, one of Jons Jakob Berzelius’s
students, who first detected its presence in 1817 while analyzing the mineral
petalite (Li1AISI4010), itself discovered in 1800. Berzelius called this new element
lithos (Greek word for stone).

Lithium, whose silvery-white colour tarnishes on oxidation when exposed to
air, is the most electropositive metal (—3.04 V versus a standard hydrogen
electode), the lightest (M = 6.94 g mol-1) and the least dense (p = 0.53 g cm-3)
solid element at room temperature, and is also highly flammable. Owing to this
high reactivity, lithium is present only in compounds in nature — either in brines
or hard rock minerals — and must be stored under anhydrous atmospheres, in
mineral oil or sealed evacuated ampoules.

Their particular physical, chemical and electrochemical properties make
lithium and its compounds attractive to many fields.

JEAN-MARIE TARASCON is at the Laboratory of reactivity and solid-state chemistry,
University of Picardie Jules Verne, F-80039 Amiens, France. e-mail: jean-marie.tarascon@sc.u-

picardie.fr
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Unit 111

Ecology

Ecology is the
scientific ~ study  of
interactions among
organisms and their
environment, such as the
interactions  organisms
have with each other and
with their abiotic
environment.

Topics of interest
to ecologists include the
diversity, distribution, amount (biomass), number (population) of organisms, as
well as competition between them within and among ecosystems. Ecosystems are
composed of dynamically interacting parts including organisms, the communities
they make up, and the non-living components of their environment.

Ecosystem processes, such as primary production, pedogenesis, nutrient
cycling, and various niche construction activities, regulate the flux of energy and
matter through an environment. These processes are sustained by organisms with
specific life history traits, and the variety of organisms is called biodiversity.
Biodiversity, which refers to the varieties of species, genes, and ecosystems,
enhances certain ecosystem services.

1. Find the English equivalents:

B3aeMopis MK opra”iaMamu, PI3HOMAaHITHICTb, CKJIQIaTHUCS 3, CKIIaJIaTh
(yTBOpIOBaTH), MisITH (MIOYWHATH IIPOIIEC), TPYHTOYTBOPEHHS, KOJI000Ir MOKUBHUX
pEYOBHH, Hima (CXOBaHKA), TMOTIK €HEpPrii, MIATPUMYBATUCS OPTaHI3MOM,
CTOCYBaTUCS PI3HOBU/IIB, 301TBIITYBATH TTOCITYTH.

2. Translate the following terms and terminological expressions:

Abiotic environment, diversity, distribution, amount (biomass), number
(population) of organisms, community, non-living components, pedogenesis,
nutrient cycling, flux of energy and matter, biodiversity, species, genes,
ecosystems.

3. Find the definitions:

Species a biological community of interacting organisms and their physical
environment

Gene a unit of heredity that is transferred from a parent to offspring and is
held to determine some characteristic of the offspring
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http://en.wikipedia.org/wiki/Ecosystem

Ecosystem | a group of living organisms consisting of similar individuals capable

of exchanging genes or interbreeding

4. Answer the following questions:
What does ecology study?

What do topics of interest to ecologists
What are ecosystems composed of?
What is biodiversity?

Hwnh e

5. Give a summary of the text.

include?

6. Read the model for an annotation of the article:

ANNOTATION

. The title of the article is ... .
. The author of the article is ... .

. The author points out that ... .

O 00 1IN DN BN WP —

. The author stresses that ... .
10. The key problem of the article is ...
11. To my mind, ... .

. The article considers the problem of .
. It gives ... (facts, photos, diagrams, schemes).

. I have read the article in ... (“Digest”, “Art News”) .
. Itis ... (Ukrainian, British, American) ... (newspaper, magazine, journal).

. The article draws the readers' attention to the fact that ... .

12. The article is worth reading because the problem discussed in the article

is of great interest (informative, of good use).

Text 2

Ecology is an interdisciplinary
field that includes biology and Earth
science. The word "ecology" was
coined in 1866 by the German
scientist Ernst Haeckel (1834-1919).

Ancient Greek philosophers
such as Hippocrates and Aristotle
laid the foundations of ecology in
their studies on natural history.

Modern ecology transformed
into a more rigorous science in the

late 19th century. Evolutionary concepts on adaptation and natural selection
became cornerstones of modern ecological theory.
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Ecology is not synonymous with environment, environmentalism, natural
history, or environmental science. It is closely related to evolutionary biology,
genetics, and ethology. An understanding of how biodiversity affects ecological
function is an important focus area in ecological studies.

1. Find the English equivalents:
MuiKaucuuIuiiHapHa Trainy3b, BKIIOYATH, 3aKJIACTU OCHOBH, TEPETBOPUTHUCS
Ha, Bixa (OCHOBA, KJIFOUOBHUH acCIeKT), OyTH TICHO MOB’sI3aHUM, BILJTUBATH.

2. Translate the following terms and terminological expressions
Earth science, natural selection, ecological theory, environment,
evolutionary biology, genetics, ethology, ecological function.

3. Find the definitions:

Environment

the study of heredity and the variation of inherited
characteristics

Genetics

the science of animal behaviour

Ethology

the surroundings or conditions in which a person, animal, or
plant lives or operates

N
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Answer the following questions:

What does ecology include?

Who laid the foundations of ecology?

What became cornerstones of modern ecological theory?
What is ecology closely related to?

Give a summary of the text.
. Make an annotation to the article:

Do Great Minds Think Alike?

(From Wavelength Intermediate. By Kathy Burke and Ben Wordon)

What makes a
person so brilliant that they
change the course of
history? Is there a recipe
for genius — a list of
ingredients that all
geniuses share? Perhaps
not, but geniuses really
seem to have quite a lot in
common.
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For example, geniuses often come from an unhappy background and many
are orphans. One study of important creators found that twenty per cent of them
lost one or both parents in childhood. Tolstoy, Michelangelo, Bach, Raphael,
Wagner and Charlie Chaplin all lost parents before they were ten years old.
Seventy-five per cent of the geniuses in another study came from families affected
by poverty, divorce, abuse, alcoholism and mental illness.

What is the connection? Perhaps stress made the children escape into there
own private worlds — they felt different from other children and so decided to
become even more different. Or were they working hard to please parents who
were not there?

Geniuses are also incredibly productive. Picasso is responsible for 20,000
works. Thomas Edison, inventor of the light bulb, patented 1093 inventions. Freud
produced 330 publications. Of course, high productivity will include failures, but
what makes geniuses different is that they do not give up when they fail — they
build on failure to create their biggest successes. Freud had his breakthrough about
the importance of dreams after spending years on another project, which finally
came to nothing. He was already over forty — but according to one study, most
great works are done between the ages of thirty-five and forty-five. Whenever their
great creations come, however, one thing seems to connect all geniuses (even
young ones like Mozart) — a “ten-year rule”. Geniuses have always worked hard in
their chosen areas for at least a decade before they create their first masterpieces.

Finally, could genius also be a question of simple childlike curiosity?
Einstein often said that his greatest discoveries came from simply asking the same
kinds of questions children ask — but unlike most adults, he never stopped asking
them. (adapted from The Sunday Times by The Moscow News)

Ecology is a human science as well.
There are many practical applications of
ecology in conservation biology, wetland
management, natural resource management
(agroecology, agriculture, forestry,
agroforestry, fisheries), city planning (urban
ecology), community health, economics, basic
and applied science, and human social
interaction (human ecology). For example, the
Circles of Sustainability approach treats
ecology as more than the environment ‘out
there'. It is not treated as separate from
humans.

Organisms (including humans) and resources compose ecosystems which, in
turn, maintain biophysical feedback mechanisms that moderate processes acting on
living (biotic) and nonliving (abiotic) components of the planet.

llustrations of . com #26342


http://en.wikipedia.org/wiki/Conservation_biology
http://en.wikipedia.org/wiki/Natural_resource_management
http://en.wikipedia.org/wiki/Agroecology
http://en.wikipedia.org/wiki/Agriculture
http://en.wikipedia.org/wiki/Forestry
http://en.wikipedia.org/wiki/Agroforestry
http://en.wikipedia.org/wiki/Fisheries
http://en.wikipedia.org/wiki/Urban_ecology
http://en.wikipedia.org/wiki/Urban_ecology
http://en.wikipedia.org/wiki/Community_health
http://en.wikipedia.org/wiki/Ecological_economics
http://en.wikipedia.org/wiki/Basic_science
http://en.wikipedia.org/wiki/Applied_science
http://en.wikipedia.org/wiki/Human_ecology
http://en.wikipedia.org/wiki/Circles_of_Sustainability
http://en.wikipedia.org/wiki/Resource_(biology)
http://en.wikipedia.org/wiki/Ecosystem
http://en.wikipedia.org/wiki/Biophysics
http://en.wikipedia.org/wiki/Biotic_component
http://en.wikipedia.org/wiki/Abiotic

Ecosystems sustain life-supporting functions and produce natural capital like
biomass production (food, fuel, fiber and medicine), the regulation of climate,
global biogeochemical cycles, water filtration, soil formation, erosion control,
flood protection and many other natural features of scientific, historical, or
economic, value.

1. Find the English equivalents:

[IpakTruHe 3acTOCYyBaHHS, MPUKIaJaHa HayKa, pO3TIsIaTh €KOJOTio (SK),
OiATPUMYBATH 3BOPOTHUHM  3B'SI30K, CTPUMYBATH TPOIECH, MIATPUMYBATH
KUTTE3a0e3Meuyroul PyHKIli, HAYKOBE 3HaUEHHS.

2. Translate the following terms and terminological expressions:

Conservation biology, wetland management, natural resource management,
agroecology, agriculture, forestry, agroforestry, fisheries, urban ecology, biotic
components, abiotic components, biomass production, regulation of climate, global
biogeochemical cycles, water filtration, soil formation, erosion control, flood
protection.

3. Find the definitions:

Agriculture | a place where fish are reared for commercial purposes

Forestry the science or practice of planting, managing, and caring for
forests
Fishery the science or practice of farming, including cultivation of the

soil for the growing of crops and the rearing of animals to
provide food, wool, and other products

4. Answer the following questions:
5. Give a summary of the text.
6. Make an annotation of the article:

Environment and Pollution

From Nature Journal
By James Brighton

The word “environment” is used to talk
about many things. People in different fields of
knowledge (like history, geography or biology) use
the word differently.

In biology and ecology, the environment
means all of the natural materials and living things,
including sunlight. It is also called the natural
environment.
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The professionals in this area are called environmentalists. They pay great
attention to protect the environment and to keep it safe.

Nowadays the greatest problem of the natural environment is pollution.
Pollution means the process or result when something is added to the environment
that is harmful or poisonous to living things. This problem involves air pollution,
water pollution, noise pollution, soil or land pollution, plastic pollution, and
thermal pollution.

Air pollution is caused by poisonous gases, sulphur dioxide, nitrogen
dioxide, carbon monoxide and very small particulates. It is also caused by the
smoke and harmful gases released by the fires of vehicles, plants and factories.
Concerning its impact on people, air pollution may cause breathing problems such
as asthma or other health problems. It also causes diseases like cancer. As for our
planet in general, air pollution causes global warming and acid rain. It results in
increased temperatures, erratic rains and drought worldwide. This makes it difficult
for the living organisms to survive.

Text 4

RESILIENCY: LIVELYHOODS

- The dramatic rise in population in regions around
g8 the world affects job and food security and places
¥ pressures on surrounding natural resources. The US
4 Forest Service works overseas on strengthening
& economic resiliency by providing assistance to
communities to develop sustainable, alternative
livelihoods, and by diversifying income streams.

£ In the Pacific Northwest, the agency works with
#( local groups on the sustainable harvest of beargrass, an
88\ ccologically, culturally, and economically important
B species, coveted by the commercial floral greens
industry, which generates more than $200 million a

year in the region.

In Guinea and Sierra Leone, the US Forest Service, through the Sustainable
and Thriving Environments for West African Regional Development (STEWARD)
program, implemented the Village Savings and Loans Association program.

Previously, the people living in the region have depended solely on the
Upper Guinean Forest Ecosystem, which has become severely degraded, for their
livelihood. The Village Savings and Loans Association offers loans to those
members who are interested in generating income from activities related to non-
timber forest products or sustainable natural resource management.

Many women, who have previously been marginalized and excluded from
the banking system, have emerged as a dominant group within this association.
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Members are trained in savings and credit, disbursing of loans, repayment and
collections and dividend sharing.

STEWARD also offers training that focus on methodology to promote

climate change adaptation and biodiversity conservation.

1.

Find the English equivalents in the article:

BrnnuBatu Ha mpoJoBoJibYy O€3MeKy, 3MIIHEHHS EKOHOMIYHOI CTIMKOCTI,
po3po0Ka CTIMKUX 3ac001B ICHYBaHHS, nuBepcudikaiis — JKEpesl  JI0XOJIB,
CAKMIM BpoOkKail BeAMIAb-TpaBH, OyTH Oa)kaHUM HJisi 1HAYCTpil KBITKOBOiI 3€J€HI,
peanizyBaTu NporpaMmy, MPONOHYBAaTU KpPEIWUTH, HE JEPEeBHI JIICOBI MPOJYKTH,
BUJIJICHHS KPEAUTIB, PO3IMOLIT AUBIIEH/IIB.

2.

Rise

Translate the following terminological expressions:
in population, surrounding natural resources, , alternative livelihoods,

ecologically important species, sustainable natural resource management, to
promote climate change adaptation, biodiversity conservation.

3.
1.

2.

Answer the following questions:

What does the dramatic rise in population in regions around the world
affect?

What does the US Forest Service work overseas on?

Where does the agency work with local groups on the sustainable harvest of
beargrass?

What program did the US Forest Service implement in Guinea and Sierra
Leone?

What does the Village Savings and Loans Association offer?

What does STEWARD offer?

Read the text and put 4 questions to it:

Xerophyllum tenax is a grasslike perennial in

# the family Melanthiaceae, closely related to lilies. It is
/ known by a few common names, including bear grass,
squaw grass, soap grass, quip-quip, and Indian
basket grass.

It can grow to 15-150 cm in height and grows in
= bunches with the leaves wrapped around and extending
from a small stem at ground level. The leaves are 30-
100 cm long and 2-6 mm wide, dull olive green with
- toothed edges. The slightly fragrant white flowers
= emerge from a tall stalk that bolts from the base. When
. the flowers are in bloom they are tightly packed at the
tip of the stalk like an upright club. The plant is found

mostly in western North America from British Columbia south to California and
east to Wyoming, in subalpine meadows and coastal mountains, and also on low
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ground in the California coastal fog belt. It is common on the Olympic Peninsula
and in the Cascades, northern Sierra Nevada and Rockies.

X. tenax is an important part of the fire ecology of regions where it is native.
It has rhizomes which survive fire that clears dead and dying plant matter from the
surface of the ground. The plant thrives with periodic burns and is often the first
plant to sprout in a scorched area.

This species was long used by Native Americans who wove it into baskets.
Its fibrous leaves, which turn from green to white as they dry, are tough, durable,
and easily dyed and manipulated into tight waterproof weaves.

5. Make an annotation of the article:

Types of Pollution
From Global Problems
By Pilvikki Absetz

Water pollution is the
presence of harmful materials in
water. Pollution causes harm to
organisms living in water and can
also harm people's health. In
extreme cases it may cause
problems such as cancer.

Noise pollution or sound
pollution is noise which is harmful
to humans and animals. This
includes the sound of vehicles, loud
speakers, etc. Noise pollution can
cause ear problems or even permanent deafness, especially to older people.

Soil or land pollution is when man-made chemicals get into the soil. These
chemicals come from industrial activities and from bad waste disposal. Soil
pollution may cause health risks. The chemicals can produce harmful vapours, or
they can contaminate water supplies underneath the polluted soil.

Plastic pollution is the accumulation of plastic products in the environment
that adversely affects wildlife, wildlife habitat, or humans.

A common cause of thermal pollution is the use of water as a coolant by
power plants and industrial manufacturers. This puts back warm water, and so
raises the temperature and decreases the oxygen content of the water.
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Texth

RESILIENCY: MIGRATORY CRANES

The US Forest Service works on
conserving migratory birds — like
different species of cranes — and their
habitats, which span across landscapes
and ownerships. A rapidly changing
climate and pressures from development,
however, threaten the viability of these
i ecosystems. To build resilient habitats
. and conserve the much-beloved cranes,
| the Agency works with partners such as
the International Crane Foundation.

In Mongolia, the two organizations and the Mongolian Wildlife Science and
Conservation Centre are working on conserving the White-naped crane, a
threatened species with only about 6,000 individuals remaining in the wild. These
birds nets in wetlands that are succumbing to agricultural land expansion, changes
in land use practice, and impacts from hydroelectric dams both at wintering and
breeding grounds. Together, the team is conducting habitant assessments based on
analogous experiences in North America and provides advice on linking the
findings to further conservation and management actions.

In the United States, the Agency has several programs to conserve cranes.
For example, the Ocala National Forest in Florida is managing the prairie wetlands
with fire to ensure the maintenance of grassy components necessary for the
survival of the sandhill cranes.

1. Find the English equivalents in the article:

30epeKeHHST TEPEeNiTHUX MNTaxXiB, IPUPOJHE CEPEIOBUINE, 3arpOXXyBaTH
KUTTE3IATHOCTI EKOCUCTEMH, CTIMKE MICIIe MPOKXUBAHHS (IIPUPOJIHE CEPEIOBHUIIE),
JTAypChbKUM JKypaBeldb, BHJI ITJI 3arpO30l0 3HUKHEHHS, 3aJUIIUTHCA B JHKIN
MPUPOJIi, THIZAUTHCS Yy BOIHO-OOJOTIHHUX YTiAAAX, 3UMIBISA, PO3MHOXKCHHS,
TPaBSHUCTI KOMIIOHCHTH, KaHaJICBKUH JKypaBellb.

2. Translate the following terminological expressions:

Conserving migratory birds, species of cranes, the viability of ecosystems,
resilient habitats, the White-naped crane, a threatened species, wetlands, habitant
assessments, conservation and management actions, the sandhill crane.

3. Find the definitions of the notions:

Species | land consisting of marshes or swamps; saturated land

Habitat | a group of living organisms consisting of similar individuals capable
of exchanging genes or interbreeding

Wetland | the natural home or environment of an animal, plant, or other




| organism

4. Answer the following questions:

1. What does a rapidly changing climate threaten?

2. Where does the White-naped crane nest?

3. What programs has the Agency to conserve cranes?

5. Make an annotation of the article:
The results of human activity

From Global Problems
By Jane Kalnysh

Human activity may have both
positive and negative impact on the
environment.  The  applications  of
technology often result in unavoidable
environmental impacts. For example, the
environmental impact of agriculture
involves a variety of factors from the soil,
to water, the air, animal and soil diversity,
. people, plants, and the food itself. Some of

@R the environmental issues that are related to
agrlculture are climate change deforestatlon genetic engineering, irrigation
problems, pollutants, soil degradation, and waste. The results of human activity
may involve disasters, hurricanes, earthquakes and others.

Another problem of the natural environment is global warming, which
means a slow steady rise in Earth's surface temperature. The basic cause seems to
be a rise in atmospheric carbon dioxide. The use of fossil fuels like coal and oil,
adds carbon dioxide to the air. The process of deforestation, that is cutting down
trees, means less carbon dioxide is taken out of the atmosphere by plants.

Hotter temperatures result in sea level rise, which, in its turn, may cause
coastal areas to flood. Global warming means that Antarctica and Greenland ice
sheets are melting and the oceans are expanding. Many cities are under threat of
flooding if the present sea level rises; London and New York are among them.

RESILIENCY: FIRE

Threats like changing
climate, insect outbreaks and
droughts have made forest
ecosystems around the world
more vulnerable to devastating
wildfires. In the western United
States, they have led to lives lost,
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destruction of large amounts of property, and billions of dollars of damages and
firefighting expenses. Over time, wildfires will only become more prevalent and
more intense.

The US Forest Service and its partners are working with communities
around the world to become resilient in the face of wildfire threat. The special
program involves homeowners in preparing their homes from the threat of wildfire.
Firewise is a key component of Fire Adapted Communities — a collaborative
approach than connects all those who play a role in wildfire education, planning
and action with comprehensive resources to help mitigate risk.

In Brazil, the Forest Service, the non-governmental organizations and state
firefighters collaborate to combat illegal burning in the fire vulnerable Amazon
region. The special brigade has been trained to respond to fires beyond the non-
profits network of registered ranches. The special warriors are learning to prevent
wildfires in the lands around their village to protect their cultural sovereignty and
food sources.

1. Find the English equivalents in the text:

MacoBa mosiBa KOoMax, IMOCYXH, OyTH Yypa3jiuBUM, CIYCTOLUIMBI MPUPOIHI
MOXEX1, 30UTKH, BUTPATH TMOKEKOTAaCiHHS, TOMIUPEHUN (PO3MOBCIOJKEHUN),
CHUIBHUM MiAX1]], 3MEHIIUTH PU3UK, OOPOTHUCS 3 HE3AKOHHUM CIATIOBAHHSAM.

2. Translate the following words and word-combinations:
Insect outbreaks, droughts, devastating wildfires, damage, firefighting
expenses, to become resilient, wildfire threat, to mitigate risk, to prevent wildfires.

3. Find the definitions to the notions:

Insect outbreak | a prolonged period of abnormally low rainfall; a shortage of
water resulting from this

Drought an uncontrolled fire in an area of combustible vegetation that
occurs in the countryside or a wilderness area
Wildfire a sudden increase in numbers of a harmful organism and

especially an insect within a particular area

4. Answer the following questions:

What made forest ecosystems around the world more vulnerable to
devastating wildfires?

What does the special program involve?

3. What is Firewise?

=

N

5. Make an annotation of the article:



From Global Problems
By Jennifer Brown
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Endangered Animals

One more problem of the natural
environment concerns animals and plants. An
endangered species means a group or population
of plants, animals or other organisms that is in
danger of becoming extinct. The reasons may be
there are few of that animal left or the climate that
it lives in is changing, or the places it lives in
have been destroyed. The World Conservation
Union (IUCN) has worked out that endangered
species are 40% of all organisms.

Many countries have laws to protect these
plants and animals. These laws can save species
by stopping hunting, land development or making
parks and reserves. However, only a few plants
and animals at risk of extinction, mostly
vertebrates, are put on the lists and get legal

protection. Many more species become extinct, or will become extinct, without
people knowing about it. Some of the animals that are listed as endangered are:
African wild dog, albatross, blue whale, crowned solitary eagle, giant panda, snow

leopard, and tiger.

Thus, the contradictions between a man and nature are dramatic. The most
serious problems of the natural environment are considered to be different types of
pollution, the negative impact of human activity, global warming and endangered
species. The practice of environment protection should involve individual,
organizational and governmental levels. The humankind will be able to survive
only if we all realize that environmental protection is our universal concern.
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VIIl. I'pamaTuyHi 3aB1aHHS
Passive Voice

1. Choose the right form of the verb.

This house (to build) by my great-grandfather in 1790.

As a result of an earthquake the house (to burn down) there.
The door of this house (to close) for you tomorrow.

He (to recognize) by the policeman two days ago.

The Paris newspapers declared that the child (to call) Juliet.
That building (to paint) yellow some years ago.

ok owdE

Use an appropriate tense of the verb in brackets.

He  just _ (offer) a well-paid job with Radio Four.

The ceremony __ (report) in the news last night.

| think cinema ____ (replace) gradually by TV and computers in the next

century.

4. This program became very popular after the main presenter _ (vote) the
most interesting TV personality of the year.

5. Her latest series of articles __ (publish) in a national newspaper every
month.

6. Some films should __ (not watch) by children and they __ (show) on

TV before 22.00.

wMpEN

3. Transform the Active Voice into Passive:
They sent for a doctor.

They looked for the book everywhere.

They listened to the lecture with great interest.
They always look at this picture.

They will look through these letters tomorrow.
They often laughed at him.

ok wnrE

4. Change the following into the Passive Voice. Leave out the subject of the
action.

1. The girls water the flowers every day.

2. They publish this magazine in Paris.

3. We do not discuss such questions at our meeting.

4. Somebody built this castle in the 16" century.

5. They did not show this film last week.

6. They will not finish this work tomorrow.

7. We shall invite him to take part in the concert.

8. The workers repaired this road last year.

9. They write compositions regularly.

10.The travellers made camp not far from the village.



5. Change the following into the Passive Voice, without leaving out the
subject of the action.

1. My sister teaches me English.

2. Peter drives the car.

3. The fascists Killed her father.

4. His assistant will meet the delegation.

5. Alan opened the door.

6. He put the letter in the envelope.

7. The hunter killed the bear.
8. The guide showed us the monuments of Lviv.
9. The waitress offered me a cup of tea.
10.He showed me the way to the railway station.

6. Fill in the blanks with the necessary verb form:

1. A huge housing program ... (to carry out) now.

2. Something important ... (to announce) over the radio now.

3. Don't enter the room. It is ... (to clean) now.

4. What question ... (to discuss) when you came to the meeting.
5. Your papers ... (to type) from 5 till 6 tomorrow.

6. He ... (to wait for) downstairs.

7. Translate into English:

1) IMepeknan Bxe 3akiHueHo. 2) JIMCT MOKHHO BignpaBieHo. 3) 3a OCTaHHI POKH
B HamoMmy MicTi moOyaoBaHo Oarato HOBUX OyauHkiB. 4) CrarTs 1€ He
onyOmikoBaHa. 5) Ile 3anmuranHs Bxke 00roBopeHo? 6) MeHe TUIBKH IO 3aluTaIH
npo ne. 7) Heneramito Bxe 3yctpinmu? 8) Buopa no mporo gacy podora Bxe Oyna
3aBeprieHa. 9) Mu 3po3ymin, 110 Hail JIMCT me He orpuManin. 10) Jlo Toro dacy,
KOJIM BOHU TPHUiXaau, TUTaHHS OyJI0 BXXE€ BUPIIIEHO.

8. Change these sentences into the Passive. Make the underlined words subjects
of the passive sentences.

1. The police fined the driver for speeding.
2. People have sent her lots of birthday cards this year.
3. The lights went out when they were serving the meal.
4. Journalists asked the prime minister a lot of difficult questions.
5. Nobody has told me what to do.
6. The police were following him until he got to the office.
9. Choose the correct verb form.
1. The news by James Cook tomorrow (will read, was read, will be read).
2. Three men  now about last month’s bank robbery in Weymouth (are

questioned, are being questioned, were being questioned).



3.

4.

5.

According to a report, hundreds of people in the streets every day (attack,
are attacked, were attacked).

The law about TV stations in parliament today (was passed, has passed,
has been passed).
The scandal by two reporters from The Washington Post (was uncovered,

covered, was being uncovered).

10. Translate the sentences, using Passive Voice.

a)

. Iro cTaTTiO HanMCcaB aHTIIACHKUN KYPHAIICT.

[lepexnan Oyne 3aKiHUEHO BYACHO.

Ham OyauHok 3apa3 peMOHTYIOTb.

00611 Bapuiu, KOJIU s IPUHIIOB 10J0MY.

Le#t TeaTp Oys0 moOyIOBAHO A0 TOTO, IK MU MIPHUIXaJU CIOIH.
IIpo Bac 110MHO TOBOPUIIH.

TBopuU aHIMINCHKUX TUCHMEHHUKIB MyOJIIKYIOTHCS Y BCbOMY CBITI.

NoakowhE

b)

1. I'pabixHKKa OyJ10 3aapeIITOBAHO HA MICI[l 3JI0UYMHY.

2. [TamienTa O6yJs10 TPOOIIEPOBAHO O/IPa3y MICHS HENACHOTO BUIIAIKY.

3. Mamuny 1moiHo BKpay.

4. Ckynbertypy nepedapOoByBaIu BeCh BEUIp.

5. Ile pimeHHs Bxke MpuiHATO MiHICTpoM beptpanmom OcOopHOM.

6. HoBe momepemkenHst 6y10 HaJlaHO BYCHUMHU BYJIKaHIYHOI oOcepBaTopii 10 5
TOJIMHU BYOPA.

11. Use the verbs in brackets in the Active or Passive Voice:
Nobody (to see) him yesterday.

The telegram (to receive) tomorrow in the evening.

He (to give) me this book next week or in a week.

The answer to this question can (to find) in the encyclopaedia.

We (to show) the historical monuments of the capital to the delegation.
You can (to find) interesting information about the life in the USA in this
book.

Budapest (to divide) by the Danube into two parts: Buda and Pest.
Yuri Dolgoruki (to found) Moscow in 1147.

Moscow University (to found) by Lomonosov.

O We (to call) Zhukovski the father of Russian aviation.

ok owdE

12. Translate into English using Passive Infinitive after modal verbs:
Pyku Tpeba MutH nepen KOKHOO iKEl0.

Kimuatu tpeba perynsipHO NpOBITPIOBATH.

Kimky cnin rogyBaTtu puboto.

Cobaky MOXHa royBaTH M’siCOM Ta OBOYaMHU.

JiTsim Tpeba perysipHO AaBaTU GPYKTH TH OBOUI.

agbrwhE



6. Kuauru tpeda knactu B mady ado Ha KHUKKOBY MOJIMUKY.
7. Lo kapTUHY MO>KHA MMOBICUTH HaJl KAMIHOM.

8. Sk MO)XHa EPEKIACTH 1€ CIOBO?

9. Kynu moxHa MOCTaBUTHU BaTi3u?

10.Ha mo noTpiGHO 3BEpHYTH yBary?

11.Tpeba 3anucaTtu TBiit HOMEp Tele(OHY MPO BCAK BUIAJIOK.
12.TToTpiOHO BUMIpPSTH Ball KPOB’IHUM TUCK Ta TEMIEPATYPY.
13.¥oro Tpe6a 3anpoCcHTH Ha Miil IeHb HAPOKEHHS.

14.1i1 MoHa 3anpoONOHyBaTH HOBY Mocaxy a00 HOBY pobOTY.

The Infinitive

13. Transform the sentences using the Infinitive instead of Subordinate
Clauses:

1. He was sorry when he heard of your disappointment. 2. Do you
understand what you have to do? 3. He hopes that he will get the information
tomorrow. 4. We should be sorry if we heard bad reports of him. 5. The candidate
did not expect that he would pass the interview. 6. Do not promise that you will do
it, if you are not sure of success. 7. He was annoyed when he heard that the
Conservative party got in again. 8. She was sorry that she had missed the
beginning of the lecture. We must wait till we hear the examination results before
we make any plans. 10. She is happy that she has found such a simple solution to
this difficult problem.

14. Find the Objective Infinitive Construction and translate into
Ukrainian:

1. | consider them to be good specialists. 2. He heard them discuss their plan.
3. | heard him mention my name. 4. We expect writers to deal with the issues of
the modern world. 5. They believed him to be honoured by the invitation to the
international congress. 6. We assume these truths to be self-evident. 7. They find
the experience of this conference to have been a remarkable one.

15. Translate the sentences paying attention to the Objective Infinitive
Construction:

1. We know industrial electronic equipment to play a very significant role in
the modern world. 2. We often watched the operator adjust the apparatus. 3. They
wanted this device to be installed immediately. 4. Faraday expected
electrochemistry to be widely used for peaceful construction. 5. We know
electrochemistry to owe its birth to the discoveries of Volta.

16. Transform the sentences using the Objective Infinitive Construction:
1. I’ve never heard how he spoke about his life in India. 2. The two sides
expect that negotiations will be long and difficult. 3. We expect that a scientist or a
scholar will keep an open mind. 4 One can hardly expect that a true scientist will



keep within the limits of one’s narrow field. 5. They thought that he was an
eminent scholar. 6. We expected that the partners would agree on a number of
Issues. 7. We assume that these errors are of no importance. 8. We suppose that his
discovery is accidental. 9. We consider that he is a real genius. 10. They estimate
that the number of casualties will be much higher.

17. Translate the sentences paying attention to the Objective Infinitive
Construction:

1. Bona wyacto cmocrepirajia, SK BIH TOAMHAMU TPAIIOBaB HaJ UM
eKcriepuMeHTOM. 2. YJIeHH HayKOBOT'0 TOBApUCTBA BUMArarTh, 100 el MPUCTPIid
OyJI0 CroYaTKy MpoTecTOBaHO. 3. JIOCHITHUKK BBaXXATUMYTh 1€l PErioH €UHUM
JOKEpEJIOM MIHEpalbHUX pecypciB Ta eHeprii. 4. Bin 3HaB, mo mi jgaHi
BUKOPUCTOBYIOTHCS B iX JOCHIKEHHAX. 5. ABTOp 3MYyCHB iX Mepenucartv JBa
po3auu. 6. Mu © XoTuiM, o0 BM MajM CBOIO BJIACHY IYMKY IIOAO I[LOTO
ekcriepuMeHTy. 7. BueHmil BBaxkae, 1o I1ie SBUINE JOCHUTH piakicHe. 8. Bonwu
OYIKYBaJIM, IIO 1 crIpo0a BUSIBUTHCS BJAIOIO.

18. Translate the sentences paying attention to the Subjective Infinitive
Construction:

1. Some theories, which seemed to be perfectly reasonable even a short time
ago, have proved to be absolutely wrong. 2. It was hoped that this experimental
method would help to solve the problem, but it proved to be quite useless. 3. The
discussion proved to be very useful in helping to approach the problem in a new
way. 4. The new evidence proved to confirm the theory. 5. Facts that seem
insignificant at first often prove later to be of vital importance. 6. He seems to
know little about research work. 7. All our efforts proved to be useless. 8. The
computer is expected to save the scientist a lot of time. 9. This discovery is
considered to be the result of a long and thorough investigation. 10. These
phenomena are believed to be interdependent.

19. Translate the sentences keeping in mind:

1) The verbs using with the Subjective Infinitive Construction in Passive
form: a) to believe, to consider, to hold, to think, to suppose (esaxcamu,
oymamu); b) to expect (ouwikysamu), to estimate (ouinweamu), 10 say
(eosopumuy), to report (nosioomnamu).

2) The verbs using with the Subjective Infinitive Construction in Active
form:
to seem, to appear (30asamucs), to prove, to turn out (eusensamucs), to happen
(mpannamucs, sussenamucs).

3) The expressions using with the Subjective Infinitive Construction: to
be likely (itmosipno), to be sure, to be certain (ranesno), to be unlikely (naepso).

1. Horo 3Hamu sk Iy’K€ YyTIUBOTO 10 OYylb-SIKOi KPUTUKHU. 2. BBaxkaroTsb,
IO aTOMHA €Hepris CTaHe TOJIOBHUM JXKEpesoM nocTadyaHHsl eHeprii. 3. Kaxyrs,
10 Hara Jlabopatopis oTpuMasia HOBI ipuiaau. 4. Bigomo, 1Mo HamiBIpOBITHUKA
3HAlAyTh pI3HOMAHITHE 3aCTOCYBaHHS B MalOyTHboMy. 5. BBaxaerbcs, 110



BOJIEHb CKJIaJa€ MOJOBUHY MOBEPXHI 3€MJll, BOAU Ta MOBITPs. 6. OUIKyeThCA, 110
BiH NOHOBHTH BHIIPOOYBAHHA HA HACTYITHOMY TiKHi. 7. MMoBipHO, 1i BueHi
OonyOJIKYIOTh pe3yJIbTaTH CBOIX AOCHIKeHb. 8. HaBpsin uu BiH Bi3bME y4acTh y
nuckycii. 9. HaneBHo, BiH MpeJCTaBUTh CBOIO JIOMOBIIb HATPUKIHIII KOHTpecy. 10.
Busiuiocs, 1o BiH yCB1IOMJTIOE BC1 HACTIIKHU €KCIIEPUMEHTY.

20. Transform the following sentences, using the Subjective Infinitive

Construction and the verb in brackets according to the model:

History repeats itself. — History is known to repeat itself.

1. Leonardo da Vinci discovered and laid down immortal principles in the
theory of art (to know). 2. Leonardo da Vinci designed the first parachute (to
suppose). 3. Leonardo denied himself meat out of an aversion to the killing of
animals (to say). 4. Applied science will produce a vast increase in entirely new
synthetic products of all kinds (to expect). 5. Rapid expansion of industrialization
leads to an exhaustion of natural resources (to believe). 6. Close cooperation
between scientists and scientific institutions all over the world is one of the most
striking characteristics of modern science (to consider). 7. Charles Spencer Chaplin
made more people laugh than any other human being in the history of the world (to
know).

21. Translate the following sentences into Ukrainian:

1. Leonardo da Vinci is considered to be a pioneer in physiology and botany.
2. The Earth is said to have been part of the Sun. 3. The delegation is reported to
have arrived in the capital already. 4. Moral perfection is considered to be one of
the ideals of mankind. 5. Leonardo da Vinci is known to have studied optics. 6. His
painting and sculpture are supposed to have opened up few fields of enquiry. 7. He
is known to have studied the structure of the bones and muscles of the human
body.

22. Translate the following sentences into English:

1. Bigomo, 1o Hayka 3HaYHO 3MIHWJIA YMOBHU JKUTTS CY4YacHOI JIFOJAWHH. 2.
BBaxkaetbcs, mo Jleonapao na Bingi ckoncTpyroBaB nepinuit gidT. 3. KaxyTs, 1m0
el MOMITHYHUN 1519 TOCAT BEMUKHUX YCIixiB. 4. OUiKy€eThCS, 10 MPOTUPIYYS MK
UMK KpaiHamMu OyayTh 3anaropkeHi. 5. Bimomo, mo Jleonapmo na Bindi ctBopuB
MPOEKT peKoHCTpyKiii Mumana. 6. KaxyTs, 110 BiH JOCTaTHBO PO3YMHHM, 11100
MPaBWIBLHO OIIIHUTH CHUTYAIIilo. 7. Od4iKyeTbCA, 1O BOHU TIOHOBISTH
BUTIPOOYBaHHS HACTYIMHOTO TWXKHSA. 8. [IoBIIOMIISIOTH, 1110 IPE3UIEHT BXKE MPUOYB
710 CTOJIHILIL.

23. Translate the sentences paying attention to the Object and
Subjective Infinitive Constructions:

1. We consider radioactive atoms to be very valuable in all sorts of ways. 2.
An atom is known has been proved to hold a tremendous force, hidden in its tiny
body. 3. Everything around us is known to be composed of atoms. 4. The common
articles in the laboratory are known to be made of plastics. 5. In general, plastics



are known to be classified into groups according to their behaviour when they are
heated. 6. The plastics have proved to be satisfactory alternatives to many other
materials. 7. The 19" century is often considered to be the century of steam and
electricity. 8. We know the molecules of substances to be in continual motion.

24. Translate the sentences paying attention to the Object and
Subjective Infinitive Construction:

1. BinoMo, 110 aToMHii eHeprii Hajlexxuth MaiOyTHe. 2. KaxyTs, 1110 Haria
naboparopisi oTpuMaiia HOBI mpuianu. 3. Bigomo, 1o po3uwH — 1€ OJHOpIIHA
CyMiIll JBOX a00 ACKUIbKOX pedoBHH. 4. MU BUSBWIM, IO Il €KCIEPUMEHTH
BIANOBIAQINA paHillle NPUAHATUM HOpMaMm. 5. VY4YHI OUIKyBalIM, IO MAarHit
npuTarae e mpeamer. 6. Bigomo, mo OUls MOMIOCIB MAarHiTy Mar”iTHE IOJie
CUJIBHIIIIE.

25. Translate the sentences with Prepositional Infinitive Construction
into Ukrainian:

1. It is desirable for you to know it. 1. He waited for the papers to be
published. 3. There is only one thing for you to do. 4. For the experiment to be
successful he had to do much work. 5. Have you got anything for me to read? 6.
For the meeting to be a success much preliminary work must be done. 7. No efforts
are large enough for the research to be completed. 8. We are waiting for the jury to
announce their verdict. 9. It will take a number of years for the two sides to come
to an agreement. 10. It will be expedient for them to postpone the visit. 11. It will
be convenient for all of us to have the examination on Tuesday.

26. Complete the following sentences:

1. It is necessary for her ... 2. It is advisable for them ... 3. They waited for
us ... 4. It was important for them ... 5. There was no reason for him ... 6. It will
be dangerous for him ... 7. It was high time for them ... 8. It is better for her ... 9.
The best thing for me was ... 10. She will wait for me ...

27. Make up sentences using “For ... to + Infinitive” construction:

Necessary journalists take a different view

Important economists take some interest in politics
Essential politicians confront reality / face facts
Impossible philosophers deny the progress of science

28. Translate the following sentences into English:

1. He icHye cepito3HUX MEepPenIko TOMY, o0 I1i Kpainu »win y mupi. 2. Bin
JaB HaM JIeKiTbKa cTaTed, 100 MM BHKOPWUCTadd HOTO JaHl y HAMIOMY
nocaimkeHHl. 3. JIekTop TOBOpHUB JOCTATHRO TOJIOCHO, MO0 BC1 MOTJIM YyTH HOTO.
4. Bkpail BaxiauBo, 00 BU mpouuTtanu ioro Oiorpadito. 5. Bci Mu moBUHHI
BUMTHCS Ha BJIaCHOMY A0cCBiai. 6. HeoOxiaHo, mo0 s npobieMa Oyia BUpIIIEHA
HEeranHo.



IX. I'pamMmaTu4HUIi TOBIIHUK

PASSIVE VOICE

1. The Passive is formed by using the appropriate tense of the verb to be +

Past Participle.

Tense Active Voice Passive Voice
Present Simple They repair cars. Cars are repaired.
Past Simple They repaired the car. The car was repaired.

Future Simple
Present Continuous
Past Continuous
Present Perfect
Past Perfect

Future Perfect

Modals + be+ Past
Part.

They will repair the car.
They are repairing the car.
They were repairing the
car.

They have repaired the
car.

They had repaired the car.
They will have repaired
the car.

You must repair this car.

The car will be repaired.
The car is being repaired.
The car was being repaired.
The car has been repaired.
The car had been repaired.
The car will have been
repaired.

This car must be repaired.

2. The Passive is used:
+ When the agent (the person who does the action) is unknown,
unimportant or obvious from the context.
My car was stolen yesterday. (unknown agent)
The road repairs were completed last week. (unimportant agent)
The kidnappers have been arrested. (by the police — obvious agent)
# To make statement more polite or formal.
My new suit has been burnt.(t’s more polite than saying “‘You've burnt
my new suit’’.)
£ When the action is more important than the agent — as in news reports,
formal notices, instructions, processes, headlines, advertisements etc.
Taking pictures is not allowed. (written notice)
The local bank was robbed this morning. (news report)
Bread is baked in an oven for about 45 minutes. (process)
# To put emphasis on the agent.
The Tower of London was built by William the Conqueror.

INFINITIVE
Infinitive forms Active Voice Passive Voice
Indefinite to offer to be offered
Continuous to be offering | -------
Perfect to have offered to have been offered

Perfect Continuous

to have been offering
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1.
2.
3.

The Indefinite Infinitive refers to the present or future: /’d like to go for a
walk.

The Continuous Infinitive is used with appear, claim, seem, pretend, must,
can’t, happen, should, would etc t0 describe an action happening now: He
must be working in the garden now.

The Perfect Infinitive is used with appear, happen, pretend, seem etc to
show that the action of the infinitive happened before the action of the verb:
He claims to have met the Queen.

The Perfect Continuous Infinitive with appear, seem, pretend etc to put
emphasis on the duration of the action of the infinitive, which happened
before the action of the verb: She seems to have been working all morning.

The to-infinitive is used:
to express purpose: She went out to buy some milk.
after certain verbs (advise, agree, appear, decide, expect, hope, promise,
refuse etc):
He promised to be back at 10 o clock.
after certain adjectives (angry, happy, glad etc): She was glad to see him.
after question words (where, how, what, who, which, but not after why): Has
she told you where to meet them? But: I don’t know why he left so early?
after would like/would love/would prefer to express specific preference): I'd
love to go for a walk.
after nouns: It’s a pleasure to work with you.
after too/enough constructions: He'’s too short 10 reach the top shelf. He
isn’t tall enough to reach the top shelf.
with it + be + adj ( + of + object): It was nice of him to remember my
birthday.
with only to express unsatisfactory result: He called me only to say that he
would be late.

The infinitive without to is used:
after modal verbs (must, can, may, will etc): You must be back at 12 o’clock.
after had better/would rather: 1'd rather had stayed in last night.
after make/let/see/hear/feel + object: Mum let me watch TV. | made him
apologise.

But: in the passive form: be made/be heard/be seen + to-infinitive: He was
made to apologise.

Note: help is followed by a to-infinitive or an infinitive without to: She helped
me (to) wash the dress.

The Objective Infinitive Complex
The Objective Infinitive Complex consists of a noun in the Common Case or

a personal pronoun in the Objective Case and the infinitive. The nominal part of



the complex denotes the subject or the object of the action expressed by the
infinitive.

In the sentence this complex has the function of a complex object.

The Objective Infinitive Complex is used:

a) after the verbs denoting perceptions of senses (to see, to hear, to feel,
to watch, to observe, to notice); infinitive without to is used after
these verbs, e.g.: They all watched him walk up the hill.

b) after the verbs denoting wish, intention, emotions (to want, to wish, to
desire, to like, to dislike, to hate, to intend, should/would like), e.g.:
He intended me to go with him to the theatre.

c) after the verbs denting mental activity (to consider, to believe, to
think, to find, to know, to expect, to suppose) , e.g.. We consider him
to be an interesting person.

d) after the verbs denoting request, permission, advice, compulsion (to
order, to ask, to request, to allow, to permit, to advise, to
recommend, to cause, to force, to make, to let); infinitive without to
Is used after to make and to let, e.g.: We made George work.

The Subjective Infinitive Complex
The Subjective Infinitive Complex consists of a noun in the Common Case
or a personal pronoun in the Nominative Case and the infinitive.
The nominal part of the complex may denote both the subject and the object
of the action expressed by the infinitive.
The Subjective Infinitive Complex is used:

a) with the verbs to say and to report (in the Passive Voice), e.g.: The
delegation is reported to have arrived in Geneva.

b) with the verbs (in the Passive Voice) denoting mental activity (to
consider, to believe, to think, to know, to expect, to suppose) , e.g.:
The meeting is expected to begin this morning.

c) with the verbs (in the Passive Voice) denoting sense perceptions (to
see, to hear, to feel, to watch, to observe, to notice), e.g.: He was seen
to enter the house.

d) with the verbs (in the Passive Voice) denoting request, permission,
advice, compulsion (to order, to ask, to request, to allow, to permit,
to advise, to recommend, to cause, to force, to make, to let); e.g.:
They were ordered to leave the hall.

e) with the verbs to seem, to appear, to happen, to chance, to turn out,
to prove, e.g.: She seemed not to listen to him.

f) with the expressions to be sure, to be certain, to be likely, to be
unlikely, e.g.: He is certain to be sleeping.

The Prepositional Infinitive Complex
The infinitive complex preceded by the preposition for is called the
Prepositional Infinitive Complex. It may be used in the functions of a subject,
predicative, object, attribute and adverbial modifier of result and purpose.



It is time for us to go. He waited for her to speak. There’s nobody here for
him to play with. It was too dark for her to see him.
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