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1. HEJb U 3AJJAYU TN CHUITJINHBI

Henun pucuumiauHbl: cHOpMHpPOBATH TPEICTABICHUS O IIEIIOCTHOH COBpPEMEHHOM
€CTECTBEHHOHAaY4YHOW KapTUHE MUPA;

3agaud AUCHMILUIMHBI - OBJQJICHUE 3HAHUSAMHU O HauWOoJliee BAXKHBIX OTKPBITUSAX H
JOCTHKEHUSIX B 00OJACTH €CTeCTBO3HAHUS, MOBJIUSABIIMX HA HBOJIOLMIO MPEICTABICHUN O
MIPUPO/IE, HA PA3BUTUE TEXHUKU U TEXHOJOTUH;

- chopMupoBaTh YMEHHUS MPUMEHSTh E€CTECTBEHHOHAYYHbIC 3HAHMS A OOBACHEHUS

OKPYKAFOIIHX SIBJICHUH, COXPaHCHUS 3JI0pPOBbBS, obecrnieueHue 0e30ImacHOCTH
KHU3HEICATEIILHOCTH, PAIIMOHAIILHOTO TIPUPOIOMCIIONE30BAHMS 1 BBIITOJHEHHS POJIH IPAMOTHOTO
OTpEOUTENS;

- chopmupoBaTh MNpEACTaBICHHE O HAYYHOM METOJE ITO3HAHMUS TPHUPOJIBI; OBIAICTh
NprUeMaMHd  ©CTECTBEHHOHAYYHBIX  HAONIOJIEHWUH, OIBITOB, UCCICJOBAHMA U  OIICHKHU
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB;

- OBJIQJICHHE TMOHSATUWHBIM aIlllapaTOM ECTECTBEHHBIX HAYK, MO3BOJISIIOIIUM IMOHUMATH
MI03HABAEMOCTh MHpA, Yy4acTBOBATh B JUCKYCCHSIX [0 €CTECTBEHHOHAy4YHBIM BOIIPOCAM,
UCIIOJIb30BATh PA3IMYHBbIC WCTOYHUKA WH(OOpPMANWMW IS TOATOTOBKH COOCTBEHHBIX paloT,
KPUTHYECKH OTHOCUTHCS K coobmenusMm CMU, coneprkamum HaydHYI0 HHPOPMAIHUIO;

- chopMUpOBATh yYMEHHE TOHMMATh 3HAYMMOCTH CCTECTBEHHOHAYYHOTO 3HAHUS IS
KaKJIOTO YeJIOBEKa, HE3aBUCUMO OT €ro Mpo(eCcCHOHAIbHON NeATeIbHOCTH, pa3inyaTh (PakThl U
OIICHKM, CPaBHUBAThb OIICHOYHBIC BBIBOJbI, BUIETh MX CBS3b C KPUTEPHUSIMHU OILICHOK U CBS3b
KPUTEPUEB C ONPECTICHHON CUCTEMOM IIEHHOCTEH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII

VYuebHas nmucnuiuimHa «EcTecTBO3HaHHWE» BXOIUT B IMKI 00IIeo0pa3oBaTeIbHbIX
JTUCLUIIIMH y4eOHOTro IJIaHa CHEIUaTbHOCTH, YCTAHABIMBAIOIIMX 0a30BbI€ 3HAHUS W HABBIKH,
HeoOxoaumble B Oynymied mpodecCHOHaIbHOW AeATeNbHOCTH BBIMyCKHUKA. [Ipy u3ydeHuu
JTUCIUTIIMHBI  00€CIIeYMBAETCA TPEEMCTBEHHOCTh M TECHas CBSI3b C TaKUMH YYCOHBIMU
TUCITUTIIMHAME, KaK reorpadusi, KOJIOTHs.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE

[Iponiecc um3ydeHUs AUCUUIUIMHBI HampaBieH Ha (GOPMHUPOBAHUE  CIEAYIOLIMX
KOMIIETEHIIUH Y BBITYCKHUKA:

OK 3. Opranu3oBbIBaTb COOCTBEHHYIO J€SATEIbHOCTb, BHIOUPATh THUIOBbIE METObI U
CIOCOOBI  BBIMOJIHEHUSI MPO(ECCHOHAIBHBIX 3aJad, OLEHMBaTb HUX OJ(PQPEKTUBHOCTb U
Ka4yeCTBO.

OK 5. TIposiBiSITh NMCUXOJOTUYECKYIO YCTOWYMBOCTb B CIIOKHBIX U AKCTPEMAaJIbHBIX
CUTyallUsiX, NpeAyNnpexjaTb M paspemarb KOH(QIMKTBI B Ipolecce MpodecCHOHAIbHON
JeSITENIbHOCTH.

OK 12. BeinonHaTh npodeccuoHanbHble 3aa4l B COOTBETCTBUU ¢ HOPMaMHU MOpaJIy,
poeCCHOHATBHON ATUKH U CITY>KEOHOTO ATHUKETA.

OK 14. Opranu3oBbiBaTh CBOI H3Hb B COOTBETCTBUM C COLIMAIIBHO 3HAYMMBIMU
NpPEJCTaBICHUSIMU O 3J0pPOBOM 00pa3e JKU3HM, MOJNJIEP>KUBATh JOJDKHBIM ypOBEHBb
(¢u3nUecKoil MOATrOTOBIEHHOCTH, HEOOXOAWMBIA I COLMAIBHOW U NpOQecCHOHATBHON
JESITEIbHOCTH.

B pe3ynbprare 0cBOSHUS NUCLHHUIUIMHBI CTYACHT JOJKEH
Ymersn:



- OOBSCHATh TPHUKIAJHOEC 3HAUYCHHWE BAXHEHIIUX JOCTHKEHHMH B 00NacTu
€CTECTBEHHBIX HAyK [UIsl Pa3BUTHUS HHEPreTHKH, TPAHCIIOPTAa M CPEJCTB CBS3U, MOJIYUYCHHS
CUHTCTHUYECKUX MATEePHAIIOB C 33aJaHHBIMU CBOWCTBAMH, CO3/IaHUS OMOTEXHOJIOTHMA, JICUYCHUS
nH(}EKIMOHHBIX 3a001eBaHuM, oxpaHbl okpyxkarotieit cpeas (OK 3,0K 5,0K12, OK 14 );

- BBIIBUTATh TUTOTE3bl M TpeyiaraTh IMYyTH WX MPOBEPKHU, JIENaTh BHIBOJLI Ha
OCHOBE OJKCIIEPUMCHTAIbHBIX JAHHBIX, MPEACTABICHHBIX B BUAC Trpaduka, TaOIUIBI WU
nuarpammbl (OK 3,0K 5,0K12, OK 14 );

— paboTaTh C €CTECTBEHHOHAYYHOU HH(OpPMAIUEH, cCoAepKaIeics B COOOIEHUIX
CMMU, pecypcax HHTepHeTa, Hay4yHO-NIONYJSPHBIX CTaThsX: BJIaJETh METOJAMU IIOUCKA,
BBIJICIIATh CMBICJIOBYIO OCHOBY W OIleHUBATh JMoBepeHHocTh mHpopManmu (OK 3,0K 5,0K12,
OK 14);

3Harth:
- CMBICJ TIOHSTHH: E€CTECTBEHHOHAYYHBIH METOJ TMO3HAHUs, JJIEKTPOMAarHUTHOE TMOJe U
JJIEKTPOMArHUTHbIE BOJIHBI, KBaHT, SBoIoNMsS BcenenHoi, Oosbmioil B3pbiB, CoHeuHas
CHUCTEMa, TaJlaKTUKa, NEPUOJUYECKUNA 3aKOH, XHUMHUYECKas CBs3b, XUMHUYECKas peaKiusi,
MaKpoMoOJieKyJa, Oesok, katanuzarop, ¢depMmeHT, kietka, auddepenuus kierok, JHK, Bupyc,
Omosoruveckasi 3BOJIOIUS, OHMOpa3HOOOpa3ue, OpraHu3M, MOMYJSIUs, dKocucTeMa, Ouochepa
(OK 3,0K 5,0K12, OK 14 );
- BKJIAJ BEJIMKUX YYCHBIX B (JOPMUPOBAHNE COBPEMECHHON €CTECTBCHHOHAYYHOW KapTHHBI MUPa
(OK 3,0K 5,0K12, OK 14 );

4. COAEP)KAHHUE PA3JIEJIOB U TEM JUCHUIIJINH

PA3JEJI 1. Cucrema HayK o0 mpupo/e

1.1. Cucrema HayK 0 NPHPO/IE U €CTECTBEHHOHAYYHAS] KAPTHHA MHPa.

Conep:xxanue OCHOBHBIE HAYKH O MpHUpoe (Ppu3uKa, XuMusi, OMOJIOTHS ), UX OOLUTHOCTD H
orianuus. EcTecTBeHHOHAayuHBIH METOJ IO3HAHHUA M €ro COCTaBISIOUIME: HaOII0JIeHHE,
U3MEpEHUe, OHKCIEPHUMEHT, THIIOTe3a, MOJEeNb, Teopus. EJMHCTBO 3aKOHOB TPHUPOIBI BO
Bcenennoii.  Mukpomup,  MakpoMHp, MeramMHMp, HX  I[POCTPAaHCTBEHHO-BPEMEHHBIE
xapakTepucTKi. CUCTEMHBI TOAXO0J] B €CTECTBO3HAHWH; MPUPOIHBII OOBEKT KaK CHCTEMA.
EcrecTBeHHOHay4Has KapTMHAa MUpa (CMBICH MOHATHUS), €€ IBOJIOLUSA. B3aumocBszp Mexay
HAYYHBIMH OTKPBITHSMH B Pa3BUTHE TEXHUKU M TEXHOJIOTHA.

PAJIEJI 2./lucKkpeTHOE CTPOCHHE BelIeCTBA

2.1.  ATOMHO-MOJIEKYJISIDHOE YUeHHe.

Copep:xanue Hcrtopus aromuyeckux yueHui. HaOmioneHus M ONBITHI,
MOJTBEPXKJIAIOLINE AaTOMHO-MOJIEKYJIIpHOE CTpoeHue BemiecTBa. OObsCHEHHE CBOWCTB
arperaTHbBIX COCTOSIHUM Ha OCHOBE aTOMHO-MOJIEKYJSPHBIX npezcTaBieHuil. da3oBbie
nepexonsl. Mcmonb3oBanue GU3NIECKUX CBOWCTB BEIIECTB B TEXHUKE, JUIS 3aIIUCH, XPAHEHUS U
BOCIIpou3BeIeHUsI nHpopManuu. KuKue KpucTauibl.

2.2. Ctpoenue aToma.

Conep:xxanue CtpoeHue aroma (IUIaHETapHas MOJENb) M aTOMHOIO sijipa. DJEKTPOH,
IIPOTOH, HEMPOH, KBApKHU M APYyrHe dJIEMEHTApPHBIE YacTUIBl. DHEprusi cBs3u. CBs3b MacChl U
3Hepruu. SlnepHast sHepreTuka. PaguoakTUBHBIE M3IY4YE€HUS UM UX BO3JEHCTBHE Ha OpPraHU3M
YyeJioBeKa.

PA3JIEJI 3. ®du3nyeckue moJsi

3.1. ®usuyecKkue moJsl.

Conep:xkanue BzaumojeiicTBue Ten Ha pacCTOSHUM. [ 'paBUTAalMOHHOE — TIOJIE.
B3anMoneiictBue 3apsOKEHHBIX Ted MW AJNIEKTPHUECKUX Ted W AJIEKTPHUYECKOe TIOJe.
B3aumopeiicTBe TOKOB M MarHuTHOE Toje. B3auMOCBs3b 3JIEKTPHUUECKOTO0 M MAarHUTHOTO
noJsiel. SIBneHue AIeKTpPOMarHuTHON MHAYKIUU. DJIEKTPOMAarHUTHOE MoJe. DIEKTPOreHepaTop u
CHOCOOBI OJMYYEeHHUs AIIEKTpodHepruu. [IpobiemMbl s3HEprocHaOKeHMs..
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Hcnonp30BaHue 3JIEKTPOMAarHUTHBIX BOJIH pa3jIMYHOIO JUana3oHa B TEXHUYECKHX
CpeAcTBax CBS3M, MEIWLMHE, IPU M3JIYy4YEHWH CBOWCTB BEIIECTBA. BiMsHUME CHIBHBIX
AJIEKTPOMAarHUTHBIX II0JIEH Ha OpPraHM3M 4YEJIOBEKA. ODJIEKTPOMAarHUTHBIE SIBICHHUSI B >KHBOM
opranu3Me (OpraHu3M YeJIOBEeKa): JIEKTPUUYECKHE PHUTMBI CEpJilla U MO3Ta, JIEKTPOXUMHUYECKas
IIPUPO/Ia HEPBHBIX UMITYJIbCOB.

PA3JIEJI 4. KBaHTBI

4.1. KsaHTbL

Conep:xanue BosHOBBIE M KOPIYCKYJIsSIpHBIE CBOMcTBa cBeta. Dotoaddext. Moaenn
atoma bopa. Ilornomenue u ucnyckanue cBera aromoM. KsanTtoBanue sHepruu. IIpumHuun
JIEHCTBUS U UCIIOJIb30BaHME Ja3zepa. OnTudecKkas CIEKTPOCKOIHNs KaK METOJ M3y4EHUs COCTaBa
BELIECTBA.

PA3JIEJI 5. DBosntonusi Beesnennoii

5.1.  DBoawouus Bcenennoii.

Conep:xanue Dddexr Jlomepa u oOHapyx)eHUE «pa30eraHus» TalakTHK. boibioit
B3pbIB. Bo3moxHble CueHapuu 3Bosmonuu BeeneHHONW. DBOMIONMS U DHEPIUsl TOPEHUs 3BE3I.
Tepmosimepusiii cunTe3. OOpazoBaHue IUTaHeTHBIX cucTeM. CoHeyHas cucTeMa. DBOJIOIUS
3emiu. Bo3HUKHOBEHNE XMMUYECKUX IEMEHTOB M CUHTE3 BEILIECTB Ha 3B€3/1aX U IJIaHETax.

PA3JEJI 6. XumMudeckoe BelmecTBO U XUMUYECKAsI peaKkiusl.

6.1. CrpoeHue BenecTBa U XUMUYECKAs peaKnusi.

Coaep:xkanue CTpoeHHE DIEKTPOHHBIX O00OJOYEK aTOMa M CBOWCTBA XHMHUYECKHUX
anemMeHToB. llepuonnueckas cucrema xumudeckux snemMeHtoB /[[.M.Menpeneesa. Ilpupona
XUMHYECKON CBS3M M 00pa3oBaHWE MOJEKYN W3 aroMoB. MexaHM3M XHMHYECKOH peaklUu.
CkopocTh peakuuu U (AKTOpbl, OT KOTOPBIX OHA 3aBUCUT (KOHLEHTpalus, TeMIeparypa,
KaTajau3aTopsl). XuMudeckoe paBHoBecHe. TernnoBoi 3(pPexT XUMHUUECKON peakiiuu, TOpeHHe.
Hcnonp30BaHnWEe 3HEPTUM XMMHUYECKOM pEakluu B JHEPreTUKE M TEXHHUKE. DKOJOTHYECKUE
po0JIeMbl, CBSI3aHHBIE CO CXKUTaHUEM XMMHUYECKOTO TOIUIHMBA.

PA3EJI 7. [IpupoaHble 1 CHHTETHYECKHUE COeIMHEHUSA

7.1. IlpupoaHble U CHHTETHYECKHE COeTHHEHMUSI.

Conep:xanue Heopranmdeckue u opranudeckue coequHeHus. CBs3b MEXAY CTPOCHUEM
MOJIEKYJl W cBoMcTBa BemecTtB. Kiaccsl oprannueckux coeauHeHui. llpupoansie u
CUHTETHUYECKHE TMOJMMephbl. benku Kak BakHEWIIMe MpupojaHble monuMepsl. Haumbonee
pacnpoCTpaHEHHbIE CUHTETUYECKUE TIOJMMEPHBIE MAaTEPHUAIIBL: MJIACTMACCHI, Kay4yyKH, BOJIOKHA,
JaKu, Kien. BO3MOXHOCTH TOJydeHUS HOBBIX MAaTE€pPHAOB C 33JaHHBIMH CBOWCTBAaMHU.
CoenuHeHus OBITOBOM XMMHUHM U 0€30MacHOe OOIIEHHE C HUMH. DKOJIOTMYECKHE NPOOJIEMBI,
CBSI3aHHBIE C UCII0JIb30BAaHMEM HOBBIX MaTEpUAIOB.

PA3JIEJI 8. KiieTouHoe cTpOeHHEe JKMBBIX OPTraHU3MOB

8.1. KierouyHoe cTpoeHHe KUBbIX OPraHU3MOB

Conep:xanue Kierka — eluHUIIA CTPOECHUS U JKU3HEAEATENBHOCTH opranu3ma. OOMeH
BEUIECTB M IMpeBpalieHue dHeprun B Kietke. CrtpoeHue kieTku. JleneHue KIETKU
OmonorBopenue. [IuddepeHunanus KIeTok B Mpolecce OHTOreHesa.

PA3JIEJI 9. I'eneTnueckass uHgopManus

9.1. T'enermyeckasi uHGopManus.

Coaepxkanue J[HK — Hocurens HacnenctBenHoil unpopmanuu. CTpyKTypa MOJIEKYIIbI
JHK. T'en, renermueckuid koa. MaTpuuHoe BOCHpPOM3BOJACTBO OenkoB. HacnencrBenHble
3aKOHOMEpHOCTH. Myrtanun MyrtareHsl. ['eHeTnyecku oOyclIOBI€HHbIE 3a00jieBaHUS U
BO3MO>KHOCTb MX JieueHHs. ['€eHoM denoBeka.

9.2. Bupycsl

Conep:xkanue Bupychl M MexaHuU3M BHUPYCHBIX 3a0ojeBaHuid. [IpuHIMI AeHCTBUS
HEKOTOPBIX JIEKAPCTBEHHBIX BEIIECTB. bHOTEXHOIOrMH: MHUKPOOUOIIOTUYECKUN CHUHTES,
KJIETOYHasT W TeHHas WHxeHepus. KiioHupoBanue. ITHUeckue mpoOIeMbl, CBSI3aHHBIE C
pa3BUTHEM OMOTEXHOJIOTHI, OCHOBAaHHBIX HAa T€HHOW WHKEHEPHUH.

PA3JIEJI 10. DBosronust 1 0MocCHCTEeMHAsl OPraHU3ANMSA JKU3HH.
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10.1. DBouarouus OMOCHCTEMHAS OPraHU3ALUSA KU3HU.

Conep:xanue I[IpoOmemMa TPOUCXOXKACHHS JKU3HM Ha 3eMjie. 1eOopHs SBOJIOIHUHI
opraHMueckoro wmupa JlappuHa ¥ COBPEMEHHbBIE  3BOJIOLUOHHBIE  IPEJCTABIICHUS.
HacnencTtBeHHOCTh M M3MEHYHMBOCTH OpPraHU3MOB, e€CTeCTBEHHBIH 0TOOp. Ilpomcxoxnenue u
IBOJIIOLIMS 4esloBeKa. buocucreMHas (ypOBHEBasl) OpraHM3alusl >KU3HM: KIJIETKA, OpraHM3M,
NOMyJsILus, dKocucTema. [Ipucnocobiienns opraHu3MoB K BIUSHUIO PA3TUYHBIX SKOJOTHYECKHX
¢daxTopoB. KpyroBopoT 1 npeBpalieHusi 3Hepriuy B SKOCUCTEMAX.

PA3JEJI 11. Haun6osee 001ume CBOMCTBA M 3aKOHOMEPHOCTH NPUPOAHBIX CHCTEM.

11.1. DHeprus B npupojae M TeXHUKH.

Coaep:xkanue IlpeoOpazoBaHue u COXpaHEHHE OSHEPrUM B MPUPOJE U TEXHUKE.
CrnyualiHple TpOLIECCHl M BEPOSITHBIE 3aKOHOMEPHOCTH. BTOopoe Hauano TepMOIMHAMUKU U
HEOoOpaTUMBIN XapakTep U3MEHEHUIN B 3aMKHYTHIX CHCTeMaX. DHTPOIUS Kak Mepa Oecriopsiaka.
HNudopmanus. OOMIHOCT, MHPOPMAITMOHHBIX IMPOIECCOB B OMOJOTUYECKUX, TEXHUYECKUX W
couuanbHBIX cuctemax. Cucrema 3pUTENBHBIX OpPraHOB Kak MpuMep HHPOPMAIMOHHOM
CHCTEMBI, ee (PU3NYECKHE U XUMUYECKHUE COCTABIISIONINE.

11.2. IBouawnusa Kak BCeoOIHii MPUHIIMIL.

Conep:xkanue DBoOIUSA Kak BceoOmui npuHiun. OU3HYECKUud, XUMUYECKHH,
OMOJIOTUYECKHM, COLMATIbHBIA ypoBHU dBoionMU. [Ipomecchl camoopranuzanuu. OOmue
npeicTaBieHuss O cuHepretuke. buocdepa, ponp dyenmoBeka B Omocdepe. I'mobambHBIE
9KOJIOTHYECKHE MpoOJieMbl U MyTH UX perieHus. KoHmenuus ycroitunBoro pasButus. Jlnunas
OTBETCTBEHHOCTb YEJIOBEKA 3a OXPaHy OKPYXKAIOUIEH cpebl.

5. METOANYECKHUE YKA3AHHS K BBINOJIHEHUIO 1 O®OPMJIEHUIO
KOHTPOJIbHOM PABOTBI

KonrtponbHas paboTa sBiIS€TCs BaKHBIM 3TAallOM B U3YYEHUH JUCLUIUINHBI U
paccMaTpuBaeTcs Kak oHa U3 (OpM CaMOCTOSTEIbHOI pabOTHI CTYICHTOB.

Lesib KOHTPOJIBHOM PabOTHl  3aKIIIOYAETCS B CUCTEMATU3ALUU, CTPYKTYPHU3alUH,
YIITYONICHUH U 3aKPETJICHUN 3HAHWH CTYACHTOB IO COOTBETCTBYIOIIMM BOIIPOCAM MTPOrPaMMEI, a
TaKXe Pa3sBUTHU HaBBIKOB NPUMEHEHHs TEOPETUUECKUX 3HAHUHA METOAMKH B IPAKTUYECKOMN
NEeSITETTHHOCTH.

KoHTposbHast paboTa COCTOMT U3 TEOPETUUECKOTO BOIPOCA.

OTBeTHI Ha TEOPETHYECKUE BOMIPOCHI JTOJDKHBI OTPAXKATh HEOOXOAUMYIO U JIOCTATOYHYIO
KOMIIETEHIIMIO CTYJICHTa, COIEP)KaTh KpaTKue U YeTKHe (POpMYIUPOBKH, YOSAUTEIbHYIO
apryMEHTaINIO, I0Ka3aTeIbHOCTh 1 000OCHOBAaHHOCTH BBIBOJIOB, OBITH JIOTHUECKH
BBICTPOEHHBIMH.

B koHI1e paboThI JOKEH OBITh MPUBEICH CIUCOK JINTEPATYPHI B alIhaBUTHOM TTOPSIKE.

TpeboBanust k 0pOPMIICHHIO KOHTPOJILHON PabOTHI

O0wem paboThl 3-4 cTpaHHUIBI PYKOTIMCHOTO TEKCTA (YUICHWYeCKas TeTpaab) Win 2-3
CTpaHMI] MAIIMHOMIHUCHOTO TeKkcTa opmara A-4; Ha CTpaHUIAX HEOOXOIMMO OCTaBIIATh MO
JUJIS1 3aMEYaHUN pelieH3eHTa.

Crpanuiisl paboThl HyMepyroTCs, TUTYIbHBIN JucT (ITpunoxenue 1) sBiusercs nepBoit
CTpaHULIEH KOHTPOJIbHOM paboThl (HOMEp HAa TUTYJIBHOM JIUCTE HE CTABUTCS ), HA BTOPOU
CTpaHMIIE JAIOTCS OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

PyKomuCHBIHN TEKCT TODKEH OBITh HAIMCaH Pa300pYMBBIM MIOYEPKOM, 0€3 TOMapoK,
HEOPEKHOCTh B M3JI0KEHUH U 0DOPMIIEHUHN HE JIOMYCKAeTCsl.

Ecmu y cTyeHTa BOZHUKAIOT BOIIPOCHI TIO BHITTOJIHEHUIO KOHTPOJILHOW PabOThI, MOKHO
o0patuThCs Ha Kadeapy 3a KOHCYIbTallUel K COCTABUTEINIO JAHHON KOHTPOJIbHON pabOThI



Pazoen 1. DHIHKA

Jagzaume 1.
!’CTBHOGHTE'. B KaxOmM 13 I'I[:HBE..D.EHHHK nepeqﬂepryrcaaanm TONBED Mal HMTHBIE ABNEH MG,

VIR VIBSGIHETE M SHEAR | ESET R VIRIKT LI VBRI HETE MR SHU D e s

MArHKTY, MOnHKE, pabara ANEK T POMATHITY, MATHATHEE Bypr,

ANEKTPOLEWTATENA onpageneqHoe PacnonoMeHIe CTDRNKK
KOMNaca

ABHHEHWE MAFHHTHOWCTREAKM NPH
MOLHECEHIAN K NBOBOAHNKY C TOKSM, BRNETHEHNE 308K TPOMATHATHOMD e,
PACNPOCTRAHEHKHE APOMaToR, ROBOTA AKKYMYTATORA, HAMATHHUMBAH We
BIAMMOLEHE TBKE MarHUTOS WENeIHBIX MBO3Red

Jaganme 2,

Onpenensre mesy IeTeHHA NpHGOPA

0,1 B Ha genenwe

B} | 0.2BHaprneHKe
B) | 0,5B Hagenenue
1B Ha geneHue

Jaganme 3,

ECAW onHOBREMEHHD NPWUKOCHY TECA DYKOA K METANAMYECKOR M NEPEBRHHOA YaCTW CTYNa, TO
METANNWMYECKAR YACTE HA SULYNb KameTen Banee xonogHoR. DOMHAKEES A NPW 3TOM TeMepaTypsl
METANNHYECKOA W AEDEBAHHON Y2CTH cTynar Yem oBbRCHAINTCA HALWM OLLYLLEHWA?

TemnepaTypa MeTANNHYECKOMN YasT TemnepaTypa BCex YacTal CTyna
CTYNZ MEHEIE TEMISRATY R aamHakoRaa, Ho TennenposonHocTs
} AEpEEﬁHHIJI‘ﬂ HACTTH, nDETDMy npw B} ME‘T&HHMHECKDIFI HECTH HaMHDMND MEHbILLIE

NEPMEOCHOBEHAM 00 LEKT, TEMNEpaTYPE TENACNPORBOLHOCTH JEPEBAHHON Y3CTH,
KOTOROrD MEeHbLLIS, K3WETCR Ham Bonee NOATOMY METANM H3 LY Nb KEXETCR
EOMOOHEIN. xaNaHes,
Temnepatypa Boex JacTel cTyna TemMnepaTypa MeTANN MYECKOA Y3 TH
ofMHakoRas. Ho MeTannyyeckas 4acTs CTYNE MEHELWE TEMNERATYRb

B} WmeeT SNk TENNONPOBGAHOCTE, I [EpEBAHHOR HACTH CTYNE, Hawm
NO3ITOMY CNOCoBHE NyJlwe oOTBOAUTE OT ol WEHMA 0OLACHAKTCA Gonswe A
HAWErD TENA TENNG, CASADRATENRHD, HA TENNCEMKDCTERY METANNHYSCKON ACTH
CLWYTIE KEESTCA NpOXnagHee. CTyna,



Jagzanme 4.

Ii"lf.'.TaHi}E-l'l TECDOTBETCTEWE MEWOAY DNHWCdHHBIM ED&I:I THEM K itlHHH"-IEEI{H M NPoUECComM, KOTODBIW ErO
ConpoRoxgaeT.

CobpiTHe PN YECKMM NDOWecC
III Y KOCTPE COrpeparTon TYRHMETSI E BRINOAHEHWE MEXAHWYECKOW PRGOTHRI
IEI KOMHATY ARGRETHURAT, OTELIE EI WaRYYaHLe
thopTouky
EI KOHBEKLUMA
CEEQN0 HATPEBIETCA NPM CREANEHML
(4] venaperne
OXNAMOADTCR CTEHKKA BOETO
METANNHYESCKOrD COCYAA, B KOTORBIW E’ TENAGNPOBGAHOLTE

MNCKEMNA KYCOR Nbag

JazaHme 5.

YETAHOBKUTE COOTEETCTRME MEH AY AEAEHHEM MO0 (COCToAHMEaM, ﬂpﬂlJ.ECﬂGM] H NpUMERoM ero
TEXHHUHYECKOND BONACUEHHA HENDBEKOM B 3N IHW,

OO EI OPOCHTENBHAA CMCTEME
IEI cMEp IE NNOTHHA 3NEKTROCTAHLWA
IE‘ Bogonag, UEHTPWEYTE, MNECor
EI MOSH A III CYLWIMNBHAR KaMepa

IEI INeKTPOCEAPKE

Jagzanme 6.

YCTaHOBUTE COOTBETCTRME MEXOY YaBHEHHEM AQepHOR peakwd (1—4) v vyknupom asota (A=),
MO MHMME KWLM YYACTHE B 3TOR PEAKLMK.

[1] X = 2C + te + . [a] 2N
[2] x> 2o+ u (5] iin
[3]¥0 +in » X + {H [B] ¥N
[4] ¥F + in = X + iHe [r] N

[a] ¥



Pazden 2. XHMITAT

Jamanme 1.
Ha wapon pucyExe DpasEIkE0 H205paESE Opolece OPHIOTORISHES PACTEODA CEPHOHE KECTOTEL]

L f '-.\ e Fo

W f bl L ’ bl

N |~ Y~ (]

e o T g

Jaganme 2.
B cOCTas KAKoro BEILECTEa BXOAMT HAMBONbILEE KONMYECTED XMMUYECKWE INEMEHTOR?

=y’

&

A) | 8q B) | PCI,
B) | HNO; D Mn, 07
Jaganme 3.

B kakoii cTpoke npueegeHo Bonble MaTanMYeCcKnX SNEMEHTOR?

A) Al Ar, Se Bl | 5,85e,51
B} Br,Pb,Ba D C,CLCs
Jamanme 4.

YCTaHOBMTE COOTBETCTBHE MEAY $oPMYNoi U NpHPOdoA BellecTsE.

DopMyNa BELLECTES MpUooaa BEWECTEa
II' H:810; E‘ KWCAaA conk
EI Ba(OH), El EMOTERHEIR OKCU,

EI K.HPy HIBNNYR
IZ' InQ III KMcnora
IEI OCHOBHOWN OKCKA,




3ananmue 5.

MpoaHanu3npyiiTe NpVBEAEHHbLIE HA TUKETKE A3HHbIE OTHOCHUTENBHO XMMWYECKOrD COCTABa CTONOBON
MMHEPANbHOM Boakl. Kakue noHb! 0BYCNOBNMBZIOT €E NOCTORAHHY0 TEEPADCTL?

AHWOHbDbI KatnoHsl
1.  HCO, 4. Ca?
2. so} 5. Mg
3. Cl- 6. Na +K

Munepaawaaps: 0,407 v/nv*
Xnmuuecknii cocras, mr/am®

3azanue 6.
YCTaHOBUTE COOTRETCTEUE MEX/AY TUNOM XMMKYECKO PeaKLIIN U XapaKTeprcTUKON ee
HEOPraHWYecKuX peareHTos AU NPOAYKTOB.

THUN XUMUMECKOR PRAKLMK XapakTeprcTuka peareHToB WK NPoAYKTOB
NPOAYKT — DAHO CAOXHOE BeWecTso

NPOAYKTbI 11 PEArEHTH — ABA CNOXHbBIX
BeleCTES

NPCAYKTH ¥ PEareHTsl — ABa NPOCTLIX
EI coeAMHeHUA BELLeCTRa
NPOAYKT b ¥ PeareHTsl — NPOCToe I
C/IOXKHOE BEWECTBO

=] 5] [=] [4] [#]

PeareHdT —OoaMO CNOXHOe BelecTeO
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Pazoen 3. BHO.JIO0I Ui

3azanme 1.
BbiMepLuMe OpraHnaMbl MCCNeaYeT HayKa

4) NaneoHToNOrns. B) 3BOMNIOUMOHHOR yYeHMe.
B) cnucTtemMmaTuika, D apxeonorua.
3azanme 2.

Ha pucymxe aansl rpadukn 3asUcuMocT ckopocTn depmerrarneHon peakuun (v) ot pil cpeaw.

Y

13 8 4 & ¢.T 8$ 95 21113 pPH
Mencum Touncun  Wenounan
thocarasa

MeTton Mccneosaril, KOTOPLIN NPUMEHEH AR NONYHEHUS NPUBEAEHHLIX AaHHbIX, =

A) |3kcnepuMeHTanbHbIA. B) mopenvposatime.
B) |cpasuutensHo-onucaTenbHbIn. T)  monutopunr.
3azanme 3.

CKONbKO ayTOCOM M KaKYIO NONOBYID XPOMOCOMY NONYYaeT A04Yb OT OTUa?

A) |22 aytocomsi u Y-xpomocomy B) |23 ayrocomni u Y -xpomocomy
B) |22 ayrocomsl n X-xpomocomy I) | 23 ayrocomsl n X -xpomocomy
3ananue 4.

Kakan nocneaosatensHOCTL NP3BUALHO CTOBPANAET Nepeaady IHEPr UM B LLenu N1 TaHus?

A) | AvOOBBIA NMCT — CUHUUE — Open — B) | OPeN — CMHMUA — nCTOeA — AVBOB I
nmcroen mct

B) | mcToen — AYBOBbIA AUCT — CUHALA — 'y AYBOBLIA NUCT — NKUCTOEA — CUHKLE —
open open
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3azanue 5,

Ha pucyHke n3obpaxeHs! pazHblie Bronornyeckue obbekTel. Ykaxure sce npasubHbie yTEepXAeHKA
OTHOCUTENLHO VX YPOBHEN OPraHn3aumnn.
1. OBvekThl 1 1 2 HaxoaaTCA Ha OAHOM YPOBHE Oprakuzaumm XKUson NpMpogabl.

Il. O6vekT 3 3aHNMaeT HU WA YyPOoBEKb OPraHN3aunmM N CpaeHeHnio ¢ obvexkrammn 1 n 2.
Ill. O6vekTsl 4 M 5 MOXHO OAHOBPEMEHHC PACCMaTPUBATL Ha ABYX Pa3HbLIX YPOBHSAX OPraHn3agum

HUBOK NpUPOALI.

A) Tonexo llulll

B) | nwm

B) Tonexo Inll

I) |ronbxolnlll

3aganue 6.

Ha pucyHke H306paxeH XpomMocoMHbIi Habop
4) xeHWwwmHb), BonsKon cuHppomom JayHa.

P S R

1

@) xex xgﬁ ({0}( XY KX B snoposonxenume.

n 12 T) | 350poBOro MyMumHbI.

K& B0 Ah XX AR Ar

16 1

7 18
XX XX AM A A K
23

19 20 21 22
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3azanme 7.

Ha xakoff CTaIHE MHTO3a HAXONHTCA KIeTKA, H300paxéHEas Ha pECyHKe?

YKaXuTe ee HaseaHue,

4) aHadasa

B) npodpasa
| B) | tenodasa
| I)  mecradana

3azanue 8.
B ogHOM W3 Tpyaoe, onybnrkoeaHHoM B 1859 roay, Y. [apevH A3eT Cneayownii npumep:

«PacTenna, NPOU3BOAALIME UEETKM C CambiMu BONbLIMMMK, BBIAENRIOLMMU Hanbonsblwee KONMYecTso
HekTapa, byayT Yaule NocewaTbcs HaCeKOMBIMM, U HaLLEe CKPeLIMBATLCA U, HAKOHeL, OHY NoBeaaT n
06pasyoT N0KaNbHYI0 Pa3HOBUGHOCTLY.

NeiicTaue Kakoro dakTopa 380NIOLUN CNUCIHO YUEHBIM?

A) | ecrectaenHoro oTGopa reorpauyeckoil UaonaLum
B) | uckyccreentoro ot6opa I) | MopudMKaUMOHHON MIMEHUMBOCTM
3ananme 9.

Kakune 3KoNoruyeckmMe Hapywesus B duochepe Bbi3BaHk aHTPOMNOreHHbIM BMela-
TEenLCTBOM?

1) paspyweHre 030HOBOrO CAOR aTMochepsl

2) CE30HHLIE U3MBHEeHWS OCBOLUEHHOCTH MOBEPXHOCTU CYLN

2) 11GKONNCIKMC TIOKENLIX MOTANSIOB B TONGX OPraHuamMoR 206aM3M ARTOCTPAS,

4) HakonneHue B No4Yse rymMyca B peaynsrtare nucTonana

5) HaKonneHue 0CAA0UHLIX NOPOA B Heapax MUpPOBOro okeaHa

orer:[ [ ]
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3.

Famamnme 10,
FCTAHOBWTE COOTEETCTENE MER Y BHELIMK DRrEHMIMEMA [1—4) 1 CPELOH CYLUBC TEDBaHMN . KOTOEY
OHKW HacenamT (A=)

III BONK IEI BOHaR

|E| Ao OSECA YERBE |E| rpyHTOB2A

(3] erpmis FR—

E' Aenbdis KOCMMYBCKOE NDOCTRaHCTED

IE BHYTPEHHAR CREAA OpraHWaIMos
Fagamne 11.

YETAHOBMTE COOTERTCTRME MER Y MEHETHHACKMMU TEpMUHAMI [1—d4) 1 nx onpagensHuamie [A—[I).
CPTAHNEM, KOTODEW MMEST Qe

| 1 | resanan
MOSHTHY HBIE KoMK [annen)

E deaHoTan WECCNEaYeMoro reHa

IEI TOMOZMIOTA
I] FETEROIHroTa

]

O aHW3M, KOTOpEIE UMEST B

FEZNHYHBENR KONKHA (annenh] WLCNeayamMorg
rena

COBDEYMHOCTE NPW3HAKDE ONpEO2neHHOro
OpraHiz=Ma

cosorynHocT e JHK knetrm
anpeganaHHord opraHiMzmMa

COROKVNHOCT b MEHOR QNEELSNEHHOTD
CErAHMIMS

=] [2] [=] [=]

Fazamnme 12,

YAPAKTEPHCTMEA DAKTOP CPENL
A) oBpascEaMiies OIOHOERX ORP 32 CIET DoagoRcTDMn 1} GroTercoKmii
dpecHos 2) atuoTwyooKwil
B} nepecoxaHme BOOOEMOE BO BOEMS ZECYXM 3) aHTponorenHsi

B) paspywedue novss kabaHamn M KDOTaMMW

I} yBENWYEHWE NPOSCUTEWTENBHOGTH CBETOBOMD LHA

A) cozpaswe necononoc B crenHol 3oHe

E) yMEHEILEHWE HYMCREHHOCTY BENOK B HEYDOMARHEE ok

Sameuwig 8 oy selpaiies unbps NOG CODTBETCTEYSOWME CyKBaMM.

A B B r n E

OTeeT:

6. YYUEBHO-METO/IMYECKOE 1 UTH®OPMALIMOHHOE OBECITEYEHUE
JTUCHUTIINHBI

HopmaTuBHBIE JOKYMEHTHI:

®enepanbubiii 3akoH  Poccuiickoit ®Depepanmn: «O06 oOpa3zoBanun Poccuiickoi
Oeneparun» (ot 29 nexadbps 2012 roxa);
®denepanbHbBIl TOCYIAPCTBEHHBINH 00pa30BaTENbHBIN CTAaHAAPT CPEITHETO
npodhecCHOHATBEHOTO 00pa30BaHuUs MO CIIEIUATHHOCTH.

PabGounii yueOHBII MJ1aH CHIEITUATLHOCTH
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OcHoBHasl JquTepaTypa:

1.

2.

o s W

TynunoB K.B. Konnenmuu coBpemennoro ecrectBo3Hanus / TynunoB B.®., TynuHOB
K.B., - 3-e u3a. - M.:lammkoB u K, 2018. - 484 c. DinekTpoHHBII pecypc

bounmaper B.I1. KoHuenmuu cOBpEMEHHOTO €CTECTBO3HAHMSA: YYEOHMK - 2-€ W31,
nepepad. u gom. - M.: Anspa-M, HULL MTHOPA-M, 2016. - 512 c. DnexkTpoHHBIH pecype

JlonoJiHUTe/ILHASA JIUTEpPaTYypa:

Konnenmuu coBpeMeHHOTo ecrtecTBo3HaHus: YueOnuk / I'.M. PysaBun. - 3-€ wusnm.,
crepeorur. - M.: HUI] UH®PA-M, 2014. - 271 c.

Anekcamnna W.}O.EcrectBo3nanue. YueOnuk amsa 10 knacca. ba3oBblit ypoBeHs. |, 2-¢
u3g. — M.: 2008. — 270 c.

PyzaBun I'.1. Konuenmuu coBpeMenHoro ecrecrso3nanus. — M.: OHUTH, 2007
Haiinpiun B.M. Konneniuu coBpemennoro ecrecrso3nanus. — M.: UHOPA-M, 2007
Canoxun A. I1. Konuenmnuu coBpemeHHoro ecrectBo3Hanus. — M.: OHUTH, 2009
Muxaiinosa JI. A. Konnenuuu coBpemeHnHoro ecrectsozHanus. — CI16.: ITutep, 2009
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