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PACCMOTPEHO COT'JTACOBAHO

Ha 3acenannu LK xumuueckux 3am.qupektopa no YMP
JCLUTIINH U IUIIEBOMN « » 20 1.
MPOMBIIIUICHHOCTH H.B.Mnbuna
[Tpotokonm Ne « » 2025 .

[Ipencenarens LIK
/H.B.CraBucckas/

[Tporpamma yueonoi auciumrasl OO/ 11 « BMOJIOI'UA» paspaboTaHa B COOTBETCTBHH C
TpedoBanusaMu denepabHOrO rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTA CPEIHETO
npodeccnonansHOro 0opazoBanus mo npodeccun 23.02.07 Texuudyeckoe 00CTyKUBaHNUE U PEMOHT
aBTOTPAHCIIOPTHBIX CPEJICTB , yTBepkaeHHoro [Ipnkazom Munucrepcra npocsemieans Poccun ot 16
aBrycrta 2024 Ne 580, B COOTBETCTBHH C MPUMEPHON OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMOii
CpEIHETO CrennaIbHOro 0opazoBanus no crenuanbHocTH 23.02.07 Texuuueckoe 00CIyKUBaHUE U
PEMOHT aBTOTPAHCHIOPTHBIX CPEICTB C YUETOM 3apocoB paboToaaTesiel Ha TOMOTHUTEbHbIC
pe3yNbTaThl OCBOCHHSI 00pa30BaTEIBHON MPOrPaMMbI TOATOTOBKU CIIEIIUAINCTOB CPEAHETO 3BEHA, HE
npeaycmotrpeHHsix @I'OC CIIO.

Opranu3anus-pa3padoTyuK:

[locynapcTBeHHOE OrO/KETHOE MPOQEcCHOHaTbHOE 00pa3oBaTebHOS YUpekaAeHHEe MOCKOBCKOM

obnactu «CeprueBo-Ilocanckuii Komemx»

ABTOp-pa3padoTYHK:

SAmmna T. I'. - npenogasarens I'BIIOY MO «Ceprueso-Ilocanckuii Komiem»
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1. OBLIASI XAPAKTEPUCTHUKA IIPOTPAMMBI OBIIEOBPA30OBATEJILHOI
TACIUATLTAHBI

1.1. MecTo McUMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMBbI:
Oo6ueobpazoBarenbHas AMCHUILIMHA «bruoIorusy sABIseTcs 00s13aTeIbHON YacThIO

001eo0pa3oBaTeIbHOTO KA 00pa3oBaTenbHOM mporpaMmMbl B cooTBeTcTBUM ¢ PI'OC CIIO no
cneuuanbHocTy 23.02.07 Texauyeckoe 00CTy)KUBAaHHE U PEMOHT aBTOTPAHCIIOPTHBIX CPEJICTB

1.2. Henu 1 niiaHupyeMble Pe3yJabTaThl 0CBOCHHS THCIUTLTHHBI:
1.2.1. Leau aucuunJInHbI

Heas: QopmupoBaHue Yy CTYyAEGHTOB TMPEACTABICHUS O CTPYKTYPHO-(PYHKIMOHAIBHOM
OpraHU3alMM KUBBIX CHCTEM Pa3HOTO paHIa KaK OCHOBBI IPUHATHS PEIIEHUI B OTHOIIEHUN 0OBEKTOB
YKUBOW ITPUPOABI U B IPOU3BOACTBEHHBIX CUTYallUsAX.

3agauu:

1) chopmupoBaTh MOHMMAaHHE CTPOCHUS, MHOTOOOpa3usi W OCOOCHHOCTEH MKUBBIX CHCTEM
Pa3HOro YpOBHS OpraHMU3alluH, 3aKOHOMEPHOCTEH MPOTEKaHUs OMOJIOTHYECKUX TPOLIECCOB H SBICHUI
B OKpYJKaromed cpene, LEIOCTHON HAayYHOM KapTHHBI MHUpA, B3aHMMOCBS3M M B3aWMO3aBHCHMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS OIPENENATh *UBbIE OOBEKTHl B IMPHUPOJE; HMPOBOIUTH HAONIOAEHUS 32
HKOCUCTEMAMHU Ul BBISBJICHUS €CTECTBEHHBIX M AHTPONOICHHBIX W3MEHEHMH, MHTEPIPETHPOBATH
pe3yJIbTaThl HAOIIOICHUH,

3) cdopmHpoBaTh HABBIKM NPOBEACHHS MPOCTEHIINX OMOJIOIMYECKMX HKCIEPUMEHTAIbHbIX
MCCIIEIOBAaHH C COOJIOZICHUEM TPaBMII OE30MIaCHOTO OOpaIieHus ¢ 00BEKTaMU U 000PYAOBaHHEM;

4) pa3BUTh yYMEHHUS HCIIOJNb30BaTh MH(OpPMALNIO OMOJOTMYECKOTO XapakTepa W3 pa3iIMuHbIX
HCTOYHUKOB;

5) copmupoBaTh YMEHHS TPOTHO3UPOBATH ITOCIIEACTBHUS CBOCH EATEIILHOCTH TI0 OTHOIIEHHIO K
OKpY’Karollel cpeie, COOCTBEHHOMY 3/10pOBbI0; OOOCHOBBIBaTh M COOJIOAATH MEphbl NPOPHIAKTUKU
3a00JIeBaHUH.

6) chopMHpOBaTH NOHUMAaHKUE 3HAYMMOCTH JTOCTH)KEHUI OMOJIOTMYECKOM HayKH U TEXHOJIOTHH B
MPAKTUYECKON JEATeNbHOCTH YeJOBEKa, pPa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH |
arpoOMOTEXHOJIOT HHA.



1.2.2. Ilnanupyembie pe3yJbTAThl 0OCBOEHHS 0011e00pa3oBaTebHOI TUCHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO n Ha ocHOBe

drocC Coo

Ko 1 HauMeHOBaHHe I[nanupyemblie pe3yJibTAThl OCBOEHUS TUCHUILIHHbI

topmupyembIx

KOMIIeTeHIIMi Oo6urue JAucuunjanHapHbie
OK 01. Broibupats | B yacTu Tpy10BOro BOCIUTAHUS: c(hOpMHUPOBAHHOCTH 3HAHUK O MECTEe W POJH OWOJIOTHH B CHCTEME
Cr1oco0s! PCIICHHUS | - TOTOBHOCTH K TpPYAY, OCO3HAaHWE [EHHOCTH MAacTEepCTBa, | HAYYHOTO 3HAHUS; (PYHKIMOHAJIHFHOW TPAMOTHOCTH YEJOBEKa JIJIs
3afad . TpyAOIO0HE; pelIeH s )KU3HEHHBIX IPOOIIeM;
npohecCHOHATBHOM N .

TOILIOC - TOTOBHOCTh K aKTHUBHOW JEATEIBHOCTH TEXHOJOTHYECKOH u | c(hOpMHUPOBAHHOCTH YMEHHUS pacKpbeIBaTh coJiepyKaHue
JEATEIIbHOCTU . .
IPUMEHHTEIBHO K coMaJIbHOU HampaBJICHHOCTH, CHOCO6HOCTI> WHHUOWUUPOBATH, | OCHOBOIIOJIAraromux 6I/IOJ'[OFI/I‘-I6CKI/IX TCPMUHOB U INOHATHUU: JKU3HD,
Pa3IYHBIM IIJIAHUPOBATH U CAMOCTOATECIIBHO BBIIIOJIHATE TaAKYI0 ACATCIBHOCTD, KJICTKAa, TKaHb, OpraH, OpraHusMm, BHJ, IOIIYJIALUA, 3KOCHCTEMA,
KOHTEKCTaM - HHTEpeC K pa3NnYHbIM cepam nmpodeccnoHambHON AeITeIbHOCTH, | OMoleHo3, Owmocdepa; wmerabomm3M  (0OMEH  BemIECTB U

OBnazicHWe  YHUBEPCATBHBIMH  YYCOHBIMH  ITO3HABATECIBLHBIMH
JEHCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE TelCTBUS:

- CaMOCTOATENLHO (POPMYIMPOBATh M aKTYaJU3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIM IPH3HAK WM OCHOBAaHHSA JUIS
CpaBHEHHs, Ki1accu(uKanuu U 0000IIeHNS;

- OTIpPENeNIATH LIEJH ACATEIbHOCTH, 3a11aBaTh apaMeTphl U KPUTEPUH
WX JOCTHKCHUS;

- BBIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYUS B PACCMaTPUBAEMbIX
SIBJICHUSIX;

- BHOCUTHb KOPPEKTHBHI B JI€ATEIBLHOCTh, OLIEHHBATH COOTBETCTBHE
Pe3yIbTATOB LEJISIM, OLIEHUBATH PUCKH MOCIIEICTBUN AEATEILHOCTH;
- pa3BHBaTh KpPEaTWBHOE MBINUICHUE TPU PEUICHUU KU3HEHHBIX
npobieM

0) 0a30BbI€ HCCIEA0BATENbCKHE JeHCTBUA:

- BIIQJICTh HAaBBIKAMH Y4YeOHO-HCCIIEOBATENILCKOW W TPOCKTHOM
JesITeIbHOCTH, HABBIKAMH pa3pelIeHus Mpoodiem;

- BBIBJSITH NPHUYUHHO-CJICJICTBEHHBIE CBS3M M aKTYaIU3UPOBAThH

3aaa4y, BbIIBUT'daTb TUIIOTE3Yy €€ PCHICHUA, HAXOAUTb APTyMCHTLI

NpEeBpalieHue SHEPrun), TOMeocTas (caMoperyssius), OMOCHHTE3
OenKka, CTPYKTypHas OpPraHM3alMs JKUBBIX CHCTEM, JUCKPETHOCTD,
(penpoxykuus),
HACIIEICTBEHHOCTh, W3MEHYMBOCTH, JHEPrO3aBUCHUMOCTb, POCT M

caMoperyJjdanus, CaMOBOCIIPOMU3BECACHUE
Pa3BUTUC, YPOBHCBAs OpraHu3aiius;

c(hOpMHUPOBAHHOCTh YMEHUS pacKpbIBaTh collepyKaHme

OCHOBOITOJJararommx OMOJIOTHYECKUX TeOpI/Iﬁ nu THUITOTE3!:

KJIETOYHOM,  XPOMOCOMHOHM,  MYTallMOHHOM,  3BOJIOLHUOHHOM,
MIPOUCXOKICHUS KU3HU U YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHHUS PACKpbIBaTh OCHOBOITOJIATAOIINE
Ounosoruueckne 3akoHbl W 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. BaBumoBa, D. I'ekkens, @. Mromepa, K. bapa),
TPaHUIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMAM;

MpUOOPETEHNE OTbITa MPUMEHEHUSI OCHOBHBIX METOJIOB HAYYHOTO
[TO3HAHUSI, UCTIOJIB3YEMBIX B OMOJIOTMU: HAOIIOJCHUS W OIHMCAHUS
JKUBBIX CHCTEM, TIPOIIECCOB H SIBICHUH; OPTaHU3AINH U TIPOBEICHUS
OMOJIOTHUYECKOTO DKCIIEPUMEHTA, BHIIBIDKCHUS THIIOTE3, BBISIBICHUS
3aBUCHMOCTH MEX]y HCCICyeMbIMH BEIHMYUHAMH, OOBICHEHUS
MOJIYICHHBIX ~ PE3yJbTATOB

n  (opMyIMpOBaHUS BBIBOJAOB C

HCIOJIb30BAHNEM HAYYHbIX HOHSITI/II‘/JI, TeOpI/Iﬁ 1 3aKOHOB;




JUTSL TOKA3aTeNlbCTBA CBOMX YTBEPXKICHWMU, 337aBaTh MapaMmeTpbl U
KpUTEPHUH PEIICHUS;

- aHaJM3UPOBATH TOJTYUYCHHBIE B XO/I€ PEIICHUS 3a7aui Pe3yIbTaThl,
KPUTUYECKU OILICHUBATh HX JIOCTOBEPHOCTh, TPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCIOBHSIX;

- YMeTh MEePEHOCUTh 3HAHWS B TO3HABATEIBHYIO W MPAKTUIECKYIO
00J1aCTH KU3HEICATEIIBHOCTH;

- YMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;

- BBIIBUTATh HOBBIC HJEU, IPEAjaratb OpUTrMHAIbHBIC MOAXOJbBI U

pelIeHus;

C(bOpMI/IpOBaHHOCTB YMEHHS BBIACTATH CYHICCTBEHHBIC ITPU3HAKH

BUPYCOB, KIICTOK MPOKApHUOT W 3SYKAPHUOT, OAHOKJICTOYHLIX U
MHOT'OKJICTOYHBIX OpraHusmoB, BHUIO0B, 6I/IOFCOHCH03OB "
OKOCHUCTEM, 0COOEHHOCTH IIpoLCCCOB obmeHa BCIICCTB H

OpeBpalicHus 5HEPTHUU B KIICTKC, (bOTOCPIHTCSa, IJIaCTHYCCKOTIO U

JHEPreTHUeCKOoro  oOMEHa, XEeMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOJIOTBOPEHHSI, PA3BUTUS M PAa3MHOKEHHS, HHIMBUIYaJIbHOTO
pa3BuTHS OpraHm3Ma (OHTOreHe3a), OOpPHOBI 3a CYIIECTBOBaHHE,
€CTEeCTBEHHOr0 O0TOOpa, BUA000pa30BaHUs, MPUCTOCOOICHHOCTH
OpraHu3sMoB K Cpeae O6I/ITaHI/I$I, BJIMSAHUSA KOMIIOHCHTOB 5KOCHCTEM,
AHTPOTIOTCHHBIX M3MCHCHHH B OKOCHCTEMaxX CBOEH MECTHOCTH,
KpPYroBOpOTa BELIECTB M MPEBpAlCHNE SHEPTHU B OHocdepe;

c(OPMHUPOBAHHOCTh YMEHHsI pellaTh OWOJOTMUYCCKHE —3aJIauH,
COCTABIISITh TCHOTHUIMMYCCKUE CXEMbl CKPEIIMBAHUS JJISI Pa3HBIX
TUIIOB HACJIE€AOBAaHUS IMMPU3HAKOB Y OpPraHu3MOB, COCTABJISATHL CXEMbI
MepeHoca BEHIECTB W DHEPrUU B JKOcHCTeMax (Ierd MUTaHWS,

MUIIEBHIE CETH)

OK 02. Ucnoap3oBaTh

COBpEMEHHBIE
cpencTaa TIOMCKa,
aHanm3a "
UHTEPIIpETaIUH
UHPOpMAITUH u
UH()OpPMALMOHHEIE
TEXHOJIOTHH JUIst
BBITOJTHEHHS 3amaq
npodeccnoHaIbHOM
JeSITeTbHOCTH

B 06.1acTH IEHHOCTH HAYYHOTO MO3HAHUSL:

- c(hopMHPOBaHHOCTb  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BHTHUS HAayKd U  OOILICCTBEHHOM
MPAKTHKH, OCHOBAHHOTO Ha JHANIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

- COBEpLICHCTBOBAHHUE SI3bIKOBOM M UYUTATEJICKOM KYJBTYpPbI Kak
CpeACTBa B3aUMOACHCTBUS MEXY JIFOAbMU U MO3HAHUS MUPA;

- OCO3HaHHE I[IEHHOCTH HAyYHOW JEATEeIbHOCTH, TOTOBHOCTb
OCYILLIECTBJISITh MPOECKTHYID W HCCIEAOBATENBCKYIO NESITEIbHOCTh
WHAWBHIyaJIbHO U B TPYIIIIE;

OnnajicHe  YHUBEPCAIBHBIMH  YYEOHBIMH  ITO3HABATEIHLHBIMH
JNEUCTBUSAMU:

B) padoTa ¢ nungopmanueii:

- BJIAJACTh HaBbIKaMH IOJYYCHUA I/IH(l)OpMaL[I/II/I U3 HCTOYHHKOB

c(OPMHUPOBAHHOCTh YMEHHMI KPUTHYECKH OIEHUBATH WHPOPMAIIUIO

OMOJIOTHYECKOTO  COAEpIKAaHWS, BKIIOYAIONIYIO TICEBJIOHAYYHbBIE
3HAHUS W3 PA3IUYHBIX HCTOYHMKOB (CpPEACTBA  MacCOBOU
nH(popMaIuy, HAYYHO-TIOITYJISIPHBIE MaTepHabl);
HHTEPIPETUPOBATH ATUYECKHUE ACTIEKTHI COBPEMEHHBIX
UCCIEIOBaHUH B~ OWOJOTUH,  MEAHUIMHE, OHOTEXHOJOTHUHU,;
paccmarpuBaTh TII00AJTEHBIE 9KOJIOTHICCKHE pOOIIEMBI
COBpPEMEHHOCTH,  (OPMHUpPOBaTH IO  OTHOIIEHUID K  HUM

COOCTBEHHYIO IO3UIIHIO;

c(OpMHUPOBAHHOCTb YMEHHUH CO37aBaTh COOCTBEHHBIE NMUCHMEHHBIE
1 YCTHBIE COOOIIEHHSI Ha OCHOBE OMOIOTHYECKOW MH(pOpMAIUN U3
HECKOJIbKMX HCTOYHHMKOB, I'DAaMOTHO HCIIOJIb30BaTh MOHSATHIHBIN
amnmapaT OUOJIOTHH
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pasHbIX THUIIOB, CaMOCTOSITEIBHO OCYLIECTBIISATH IIOUCK, aHau3,
CHUCTEMAaTH3alUI0 W HWHTEPIpeTaluio HHOOPMAIMK Pa3TUIHBIX
BUZOB U (POPM NPEICTABICHUS;

- CO3/1aBaTh TEKCTHI B PAa3IMYHBIX (popMaTax ¢ y4yeToM Ha3HAuUCHHS
MHQOpPMalMK W 1eJeBOH ayAWTOpWUH, BHIOWpas ONTHMAIBHYIO
(hopMy npencTaBICHHUS U BU3YaIU3alUH;

- OLIEHUBATb JOCTOBEPHOCTh, JIETUTUMHOCTH WH(POpPMALUH, e
COOTBETCTBHE IIPABOBBIM U MOPATbHO-3TUYECKUM HOPMaM;
CpeacTBa
KOMMYHHKAIIMOHHBIX ~TE€XHOJIOTHI B PEHICHUH KOTHUTHBHBIX,

- HCIIOJIB30BAaTh PIH(l)OpMaI_II/IOHHI)IX n
KOMMYHHUKAaTUBHBIX M OPraHU3allMOHHBIX 3aJa4 C CO6J'IIOZ[CHI/IGM

TpeOOBaHU 3PrOHOMUKH, TEXHHKH O€30MaCHOCTH,
pecypcocbepexeHus,

WH(POPMAITMOHHOW 0€301MacHOCTH;

TUTUCHBI,

OPaBOBBIX M OTHYECKUX HOPM, HOPM

- BIAJCTh HAaBBIKAMU pACIO3HABAHHMSA W 3alIUTHl HH(OPMAIHH,
MHQOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH

OK 04. DddextuBHO
B3aHMOJAEHCTBOBATh U
paboTartp B
KOJIUIGKTHBE ¥ KOMaH/Ie

- TOTOBHOCTh K  CaMOpPa3BUTUIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEEIICHUIO;

-OBJIaJICHUE HABhIKAMH y4eOHO-HCCIIENOBATENLCKOM, TPOSKTHOW H
COITMATLHOM JeSITEIIHLHOCTH;

OBJaaneHue YHHBeEpCAJIbHLIMU KOMMYHHKATUBHBIMHU
AeHCTBUAMM:

0) coBMeCcTHAas J1esITeJILHOCTD!

- TOHUMaTh M UCIOJb30BaTh NPEUMYLIECTBA KOMAaHIHOH H
WHIUBUIyaTbHON paboThl;

- MIPUHUMATh eI COBMECTHON NEATETLHOCTH, OPTraHNU30BLIBATH U
KOOPJIMHUPOBATh JACUCTBUS MO €€ JOCTHXKEHHUIO: COCTaBISThH IUJIaH
JICUCTBUM, pacCHpeleNsaTh POJIM C YYETOM MHEHMH Y4YacTHUKOB
o0cy)aTh pe3yIbTaThl COBMECTHON pabOTHI;

- KOOPJHMHUPOBATh M BBIIOJHATH PabOTy B YCIOBHSIX PEAILHOTO,

BUPTYaJbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHS,

NpUOOPETEHHE OIbITa MPUMEHEHHsT OCHOBHBIX METOJIOB HAYYHOT'O
MO3HAHUSI, UCIIOJIb3YEMbIX B OMOJIOTMM: HAOJIIONEHHUS W OIUCAHUS
JKUBBIX CUCTEM, IPOLECCOB U SIBJICHUMN; OPraHU3alMK U IIPOBECHUS
OHMOJIOTHYECKOr0 HKCIEPUMEHTA, BBIIBUKEHHS TUIIOTE3, BBIABICHUS
3aBUCUMOCTH MEXJy HCCIEeIyeMbIMU BEIMYMHAMH, OOBICHEHMS
NOJYYEHHBIX PE3yJNbTaToB H  (OPMYJIMPOBAHHS BBIBOJIOB C
UCIOJIb30BaHNEM HAYUYHBIX ITOHITHIA, TEOPUI U 3aKOHOB




- OCYIIECTBIISITh TIO3UTUBHOE CTpPAaTeTHYeCKOe IIOBEJICHHWE B
Pa3IMYHBIX CUTYalUsX, HPOSBISATH TBOPUYECTBO W BOOOpaKEHHE,
OBITH MHUIIMATUBHBIM

OsiaieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH 1eiCTBUAMU:

I') NpHHSITHE ce0sl U IPYTUX JIOei:

- TMPUHUMATh MOTHBBI M apTyYMEHTHI APYTUX IIOJEH MpU aHam3e
Pe3yNbTaToB AEATENBHOCTH;

- IPU3HABaTh CBOE MPABO U TIPABO APYTHX JIFOIEH Ha OIINOKH;

- pa3BUBaTh CHOCOOHOCTh TOHWMATh MHpP C MO3UIMH JAPYTOTO
YeloBeKa

OK 07.
CopeiicTBOBaThH
COXPaHCHHUIO
OKPY>Karolled Cpenpl,
pecypcocOepeKeHHUIO,
MPUMEHATh 3HAHHUA 00

B 00s1acTH 3K0JI0IrMYeCKOr0 BOCIIUTAHUS:

- c(OpPMHPOBAHHOCTb 3KOJIOTUYECKOM KyJIbTYPbl, IOHHMaHHE
BIMSIHUSI COLIMAJIbHO-DKOHOMHUYECKHUX IMPOLECCOB Ha COCTOSHHE
MPUPOTHOW W CONMAIBHOH CpeIpl, OCO3HAHWE TI00ATBEHOTO
XapakTepa SKOJIOTHUECKHUX MPo0IieM;

- TUIAHUPOBAHHUE U OCYILIECTBICHUE JEUCTBUI B OKPYKAIOUIEH cpee

C(I)OpMI/IpOBaHHOCTI) YMCHHA HNPUMCHATH MMOJTYYCHHBIC 3HAHHWA JId
00BsICHEHHST OUOJIOTHYECKHUX MPOLIECCOB U SIBJICHUM, IS TIPHUHATHS
MPAKTHYECKUX PEIICHUH B TOBCEIHEBHON JKU3HH C IIEJIBIO
oOecriedeHus 0E30MACHOCTH CBOETO  3JI0POBbS U 37I0POBBS
OKPY)KAIOIUX JIFOJICH, COOJIOJCHHS 3JI0pOBOr0 00pasza JKU3HH,
HOPM TPaMOTHOTO TMOBEJICHHS B OKPYIKAOIIEeH MPHUPOIHON Cpere;

W3MEHEHUH KIMMara,
IPHHIIUIIBI Ha OCHOBE 3HAHHUSA IeJIel YCTOMYHUBOTO Pa3BUTHS YEIIOBEYECTBA; [IOHUMAaHWE  HEOOXOOUMOCTH  HCHOJNB30BaHMSA  JOCTIKCHHUH
OEPEKIUBOTO AKTHBHOE HETPHATHE NCHCTBHIl, MPUHOCAIINX BPEA OKpyKaromieil | COBPEMEHHOM Ouonoru M OMOTEXHOJOTMU JJIsl PAallMOHATBHOTO
MIPOU3BO/ICTBA, cpee; MIPUPOJIOTIONH30BAHNUS
a(bibeKTHBHO - yYMEHHE NPOTHO3MPOBaTh HEONATONPUSATHBIE OSKOJIOTHUECKUE
JIefiCTBOBATH B . . .
apesEEANEbX MOCIEACTBUS IPEAIPUHUMAEMBIX JeHCTBUNA, TPEAOTBpALIaTh UX; )
CHTYaIHSX - pacimpeHue OTIBITA JIeATEIHOCTH JKOJIOTHYECKOM

HaIpaBJIEHHOCTH;

- OBJIaJICHHE HaBBIKAMHU y4ueOHO-HCCIIEIOBATEILCKON, IPOCKTHON H

COLMAJIBHOM JESITEIBHOCTH
IIK 1.6. B yacTu Tpy10BOro BOCIIMTAHMSA: c(OpMHPOBAaHHOCTH yMEHUs packpbiBaTh COJIEpP)KAHME
Konrpomposats - TOTOBHOCTh K TpPyAYy, OCO3HaHHWE LEHHOCTH MAacTepCTBa, | OCHOBOIOIATAIONINX OMOJOTHYECKAX TEPMUHOB U MOHSATHI: KU3HB,
BBITIOJHCHHC TPyAOIIO0HE; KJIETKa, TKaHb, OpraH, OpPraHu3M, BH[, IMOMYJALUS, SKOCHCTEMA,
(Tspe60BaHHH - TOTOBHOCTh K aKTHUBHOW JEATEIbHOCTH TEXHOJOTHYECKOW u | OmoreHo3, Owocdepa; wmerabonmzm  (0OMEH  BEmIECTB U
cIoNasHoCTH COLMAILHOW  HampaBJI€HHOCTH, CIIOCOOHOCTh  MHHULUHPOBATH, | MPEBPAILLCHUE SHEPrHH), TOMEOCTa3 (caMoperyssiius), OMOCHHTE3

MPOM3BO/ICTBA, OXPaHBI
TPYyAa, SKOJIOTUHU.

IJTAHUPOBATE U CAMOCTOATEIIBHO BBIIIOJIHATE TaKYI0 ACATCIIbHOCTD,

Oenka, CTPYKTYpHAsl OpTaHHW3aIlis >KUBBIX CHUCTEM, JUCKPETHOCTD,




- HHTEPEC K Pa3INdHBIM cdhepaM MpodheCcCHOHATBHON ASITETHEHOCTH,
OBjnajneHUe  yHHMBEPCAIGHBIMH ~ YYCOHBIMH  TTO3HABATCILHBIMU
JIEUCTBUSIMU:

a) 0a30BbIe JIOTHYECKHUE NeHCTBUSA:

- CaMOCTOATENBHO (HOPMYIUPOBATh U AKTYyaJIM3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBCHHBIM MPU3HAK WJIW OCHOBAaHUS IS
CpaBHEHUS, KITacCCUPUKAIINK U 0000IICHIS;

- OIPEJICIIATH 1SNU ACATEIBHOCTH, 33/IaBaTh MAPaAMETPhl U KPUTCPUH
UX JOCTHXKCHUS,

- BHOCHTb KOPPEKTHBHI B ACSITEIHHOCTh, OIEHHBATH COOTBETCTBHE
Pe3yJIbTAaTOB LIEJSIM, OIICHUBATh PUCKU TOCIICICTBUN IEATSIIbHOCTH;
0) 6a30BbIE HCCIeA0BATENbCKHE TeHCTBH:

- BBISBIATH TPUYNHHO-CIICACTBEHHBIE CBS3M W aKTyaJIH3HpPOBAThH
3aJa4y, BbBIABUIaTb THUIIOTC3y €€ PCUICHHUA, HAXOAWUTH apryMCHThLI
JUTSL TOKA3aTeNbCTBA CBOWMX YTBEPXKICHHM, 337aBaTh MapaMmeTpbl U
KPUTEPUU PCIICHUS;

- aHaJM3UPOBATH TOJTYUYSHHBIE B XOJI€ PEIICHUs 3a7a9i Pe3yIbTaThl,
KPUTHYECKA OIEHWBATh WX JIOCTOBEPHOCTh, IPOTHO3HPOBATH
N3MCHCHUC B HOBBIX YCJIOBUAX,

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;
OsBaagenue YHHBepPCAJIbHBIMH KOMMYHHUKATHBHBIMHA
JeHCTBUSIMH:

0) coBMeCTHAf 1eATEJbHOCTD!

- IHOHUMAaTb W HCIIOJL30BaTh IMPEHUMYIICCTBA KOMaHJIHOﬁ u
WH/IMBHTy AJTbHOW PabOTEHI;

- IIPpUHUMAThL LCIIN COBMECTHOM JACATCIIBHOCTU, OpPTraHU30BbIBATE U
KOOPJMHHUPOBATh JCHCTBUA IO €€ JOCTHIKEHHUIO: COCTAaBJIATH ILIaH
JIEUCTBUIA, pAaCHpeneNaTh pPOJId C YYeTOM MHEHUHA YYacTHHKOB
00Cy)XaTh Pe3yJIbTaThl COBMECTHOM pabOThI;

- KOOPJHMHUPOBATh M BBIIOJHATH PabOTy B YCIOBUSIX PEAILHOTO,

caMOpeTyJIALuS, CaMOBOCTIPOM3BEICHIE (pemponykums),
HACJICJICTBEHHOCTh, W3MEHYHMBOCTh, JHEPrO3aBUCHMOCTh, POCT W
pa3BUTHE, YPOBHEBAsI OpPraHU3aIs;
c(OpMHPOBAaHHOCTH YMCHHUSI

PpacKpbIBaTh COACPIKaHUEC

OCHOBOIIOJararouimux OMOJIOTHYECKUX TeOpI/IfI n THUIIOTE3!:

KJIETOYHOW,  XPOMOCOMHOM, MYTallUOHHOW,  3BOJIIOIMOHHOM,
IIPOUCXOXKICHUS J)KU3HH U YEJI0BEKa,

c(OpMHUPOBAaHHOCTH YMEHHUS PACKPBIBaTh OCHOBOITOJIATAIOIINE
Ouosoruueckue 3akoHbl W 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.M. Basunosa, 3. I'ekkens, ®. Mromnepa, K. bapa),
TPaHUIBI UX TPIMEHUMOCTH K )KHBBIM CHCTEMAaM;

HpI/IO6peTCHI/I€ OIlbITa MPUMEHCHUSA OCHOBHBIX MCTOJOB HAY4YHOI'O
MTO3HAHUS, WUCTOJIB3YEMBIX B OMOJIOTHMHW: HAONIOJACHUS W OIHMCAHUS
JKUBBIX CHCTEM, MIPOIECCOB U SBJICHHI;, OPraHU3AIH U POBEICHUS
6I/IOJ'IOFI/I‘I€CKOFO OKCIICPUMCHTA, BBIABUKCHHA TUIIOTE3, BLIABICHUA
3aBUCHMOCTH MEXIy HCCIEIyeMbIMH BEIMYUHAMH, OOBICHEHUS
u  (opmynupoBaHus
HCTIOJIb30BAaHUEM HAyYHBIX TIOHSATHH, TEOPHI U 3aKOHOB;

IMMOJTYYCHHBIX  PE3YyJIbTATOB BbBIBOIOB C
CcOPMHUPOBAHHOCTh YMEHHSI TMPHUMEHSThH MMOJYYECHHbIC 3HAHUS IS
00BsICHEHHST OMOJIOTUYECKUX TIPOIIECCOB U SIBJICHUH, /ISl TIPUHSITHS
MPAKTHYECKUX PEIICHUH B TOBCEIHEBHON JKU3HH C IIEJIBIO
obecrieyeHust  OE30IIACHOCTH  CBOETO  3/I0POBbSI U 3JI0POBBS
OKPY)KAIOIUX JIFOJICH, COOJIIOJCHHS 3/JI0pOBOT0 00pasza >KU3HH,
HOPM TPaMOTHOTO TOBEJICHHS B OKPYIKAoIlel MPHUPOJHON Cpee;
ITIOHUMAaHHEC HCO6XOI[I/IMOCTI/I HCITOJIB30BAHUS )IOCTI/I)KeHI/Iﬁ
COBPEMEHHON OHMOJOTMH W OHOTEXHOJOTHH ISl PAIHOHAIBHOTO

MIPUPOIOTIOIH30BAHMS.

9




BHUPTYAJIBHOTO ¥ KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS,

IIK 3.4 Broimoasars
OTJIeNbHEIC PabOTHI 1O
MPOU3BOJICTBEHHOMY
KOHTPOJIIO 3a
COOJTIOICHIEM
TpeOOBaHMIA
MIPOMBIIILICHHON
0€e3011aCHOCTH Ha
HNPENIPUATAN o
PEMOHTY aBTOMOOMIEH

B yacTtu Tpy10BOro BoCIMTAHMS:

- TOTOBHOCTh K AaKTHUBHOW JEATEIHHOCTH TEXHOJOTHYECKOH W
COIMAJbHOW  HAIMpPABICHHOCTH, CIHOCOOHOCTh  MHUIIMUPOBATH,
TUTAHUPOBATh M CAMOCTOSTENHHO BBITIONHATH TaKyIO AEATEIHHOCTH;

- HHTEPEC K Pa3INIHBIM chepaM MpodheCcCHOHABHON AeITeTbHOCTH,
OBjnajneHUe  yHHMBEPCAIGHBIMH  YYCOHBIMH  TTO3HABATCILHBIMU
JEUCTBUSIMU:

a) 0a30BbIe JIOTHYECKHUE NeHCTBUS:

- CaMOCTOATENBHO (HOPMYIUPOBATh U AKTYyaJIM3UPOBAThH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- OTIPEIEIIATH LEIH IeATeILHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH
WX TOCTW)KEHUS;

0) 0a30BbIe HCCJIETOBATEILCKHE TeHCTBUS:

- AHAJIM3UPOBATH ITOJYUCHHBIC B XOA€ PCUHICHUA 3aJa4r PE3YJIbTaThl,
KPUTHYECKA OIEHWBATh KX JIOCTOBEPHOCTh, IPOTHO3HPOBATH
N3MCHCHUC B HOBBIX YCJIOBUAX,

- BBIBUTaTh HOBBIC WJIEH, MPEAJIaraTh OPUTHHAIBHBIC TIOIXOABI H
pelieHus;

B 06.1acTH 3K0JI0rMYECKOT0 BOCIIUTAHUS:

- c(hopMHPOBAaHHOCTH DKOIOTUYECKOH KyIbTYphl, TOHUMaHHE
BIIUSHUSL COITMAIBHO-DKOHOMHYECKHX TIPOIIECCOB HAa COCTOSIHHE
MPUPOJTHOM W CONMAIBHOH CpeIbl, OCO3HAaHUE TI00ATBLHOTO
XapakTepa dKOJIOTHYECKUX TTPOoOIIeM;

- TUIAHUPOBAHHKE U OCYILIECTBIICHUE JEUCTBUI B OKpY KatoUIe cpesie
Ha OCHOBE 3HAHUS 1IeJIeld YCTOMYUBOTO Pa3BUTHUS YEIIOBEUECTBA;
AKTUBHOE HENPUSATHUE JEUCTBUN, MPUHOCSIINX BPE OKpYKarollen
cpene;

- YMEHHE MTPOTHO3UPOBATh HEOIArOMpPUsATHBIE 3KOJIOTHUECKUE

MOCJIEJCTBUS NPEANPUHUMAEMBIX IEUCTBUM, IPEJOTBpAIIATh UX.

c(OpMHPOBAaHHOCTH YMEHHUSI packpbIBaTh coJiepyKaHUe
OCHOBOTIOJIATAFOIIUX OHOJIOTUYECKUX TEPMUHOB M TOHSTHUI: )KU3Hb,
KJIETKa, TKaHb, OPraH, OpraHu3M, BH[, MOMYJISLHUS, YKOCHCTEMA,
ouocdepa; (oOmenH
MIpeBpalleHne YHEPrur), TOMEOCTa3 (CaMOpEryJsAnus), OMOCHHTE3
Oellka, CTPYKTypHasi OPraHU3allMsl KUBBIX CUCTEM, JUCKPETHOCTb,
(perponykums),

HaCJICACTBEHHOCTb, HW3MCHYHMBOCTbL, SJHCPro3aBUCUMOCTb, POCT U

OHOLIEHO3, METa00I13M BEIIECTB U

caMoperyJsLus, CaMOBOCIIPOHM3BEICHHE
pa3BUTHE, YPOBHEBAsI OPTaHU3ALIUS;

cOpPMHUPOBAHHOCTb YMEHMS PACKpbIBaTh OCHOBOIIOJATAIOIINE
Ounonornueckue 3akoHbl M 3akoHoMmepHocTH (I. Menpens, T.
Moprana, H.W. BaBunoBa, D. I'ekkens, @. Mriomepa, K. bapa),
IPaHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

NpUOOPETEHHE OIbITa MPUMEHEHHsT OCHOBHBIX METOJIOB HAYYHOT'O
[IO3HAHUS], UCIOJIb3YEMbIX B OMOJNOTMM: HAOJIIOACHHUS U OIUCAHUS
JKUBBIX CUCTEM, MIPOIIECCOB U SBJICHHI; OpraHU3aIllui 1 IPOBEICHUS
OMOJIOTHYECKOr0 SKCIIEPUMEHTA, BBIBIKEHHS TUIIOTE3, BBISBICHUS
3aBUCUMOCTH MEXJy HCCIElyeMbIMH BEIHMYMHAMH, OOBSICHEHHUS
(dhopMynHpoBaHUs
HCIOJIb30BAaHUEM HAYUHBIX MOHATHIA, TEOPUI 1 3aKOHOB;

IMMOJTYYCHHBIX  PE3YyJIbTAaTOB n BbBIBOIOB C
Cq)OpMI/IpOBaHHOCTI) YMCEHHA HNPUMCHATH IOJTYYCHHBIC 3HAHUA JJId
O00BSICHEHHST OMOJIOTHYECKUX TPOIIECCOB W SBICHUM, I IPUHSATHUS
MPAKTUYECKUX PEIICHUH B IOBCEJHEBHON KH3HH C IEJIbIO
oOecriedeHus 0E30MACHOCTH CBOETO  3JIOPOBbS W 37I0POBBS
OKPY)KAIOIIUX JIFOJIEH, COOMIOJCHHUS 3J0pOBOTO 00pasza JKU3HH,
HOPM T'paMOTHOTO IOBEJCHUS B OKpYKarolled MPUpPOAHON cpeje;
[MOHMMaHWE  HEOOXOJMMOCTH  HWCIIOJNB30BAaHUS  JOCTHIKCHHH
COBPEMEHHOW OWOJIOTMM W OWOTEXHOJOTHH JUIs PaIlMOHAIBHOTO

MIPUPOIOTIONB30BAHUSI.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHO# padoThl

Bua yueOHoii padoThI

O0BbeM yacoB

O0Bem 00pa3oBaTe/IbHOM MPOrPaMMbI Y4eOHOM U CIUNINHbBI 72
N3 Hux:

TEOpeTUIeCcKoe 00ydeHne 40
MPaKTUYECKUE 3aHATUS 12
1ab0paTOpPHBIE 3aHATUS 18
KoncyabTanuu -

IIpome:xkyTouyHast arrecranus- AuddepeHuMpoBaHHbIN 3a4eT 2




2.2. TemaTnuyecKMii IJIAH U COJepPKaAHNE YUeOHON TUCUMIIJIMHBI

B Tom
yuciie B Dopmupy
HanMenoBanme Conep:kanue y4yeOHOro Matepuasia (0OCHOBHOE M MPO(deccCHOHAIBLHO § OGnem dopme eMble
OPHEHTHPOBAHHOE), JIA0OPATOPHBIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHON NpaKTH4ec | KOMIeTeH
pa3iesioB U TeM 4acoB .
MO1YJ1b KoM M
NOATOTOBK
"
1 2 3 4
1 cemecTp 34
Pasnea 1. buosorus kak Hayka. ZKuBble cucTeMbl M HX OPraHU3ALHSA 2
Coneprxanue yueOHOro MaTepuasa
Tema 1.1.
BHOTOI TS 1.buonorust — Hayka o >XuBOW mpupoge. CBsi3u OuOIOTHMM C OOIIECTBEHHBIMH, 1
B CHCTEME HAYK. TEXHUYECKUMA U JIDYIMMM ECTECTBEHHBIMH HAyKaMH, duinocodueii, peurueti,
O61was STHKOH, JCTETHKOH M NPaBOM. Ponp Ouomornu B (hopMUpOBaHMHM COBPEMEHHOU
XapAKTEpHCTHKA Hay4YHOM KapTUHBI MHpa. CI/If)TeMa OMOJIOTMYECKHUX HAYK.
— Metoapl MO3HAHMS SKUBOM MNpHUPoAbl (HAOMIOJEHHE, SKCIEPUMEHT, OIHCaHUE,
U3MepeHue, Kiaccudukanus, MoIeIMpOBaHNe, CTaTUCTUYECKas 00padOTKa JaHHBIX ) OK-02
2. Xusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT Hu3yuyeHus Ouonoruu. OTianuue 1
KHUBBIX CHCTEM OT HeopraHuyeckoil mnpupozasl. CBoiicTBa OuocucTeM M HX
pasHooOpasue.
YpoBHM oOpraHuzanud  OMOCHCTEM: MOJEKYJSIPHO-TEHETUYECKUH, KIJIETOYHBIMH,
OpPraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BO1], 9KOCUCTEMHBII (6uo -
reoleHOTUYECKUI ), OnochepHbIit
Pa3nen 2 Xumuyeckuii COCTaB M CTPOEHHUE KJIETKH 10 OK-01,
Tema 2.1. \ Coneprxkanne y4eOHOT0 MaTeprana 2 OK-02,
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XUMUYeCKUH
COCTaB KIJICTKH.
Bona

Y MUHEpaJIbHBIC
BEIIECTBA

3. XUMHYECKHH COCTaB KJIETKH. XHMHUYECKHE DJIIEMEHTHI: MAaKpO3JIEMCHTHI,
MHKPOI3JICMCHTEI. Boma u MHHCPAJIBHBIC BCUICCTBA. CDYHKL[I/II/I BOABI U MUHCPAJIbHBIX
BCIIECTB B KIICTKCE. HO,I[I[Cp)KaHI/Ie OCMOTHYECKOI'0 OanaHca

HpaKTI/IHCCKOC 3aHATUC

4 Ilpaktuyeckass pabota Ne 1 «buomoruyeckass pojb MUHEpaIbHBIX BEIIECTB B
0o0eCreYeHN  JKU3HENEATEIIPHOCTH  OPraHW3MOB,  TPOSBICHHUS  JucOanaHca
MUHEPAJIbHBIX 2JIEMEHTOBY

Tema 2.2.
buonornueckn
BayKHBIE
XUMUYECKHE
COEIMHEHHUS

Copnepkanne yueOHOro MaTepuaia

5.benku. CoctaB u crpoeHue OenKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3amenuMble M 3aMEHMMbIE aMUHOKHUCIOTBI. AMHUHOKHUCJIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl ~ O€NKOBOW  MOJEKynbl (IEpBUYHAS, BTOPUYHAS, TpETUYHAS W
YeTBEPTUYHASA CTPYKTypa). XMMHUYECKHE CBOICTBA OenKkoB. bruonorunueckue pyHKIUN
oenkoB. depmeHTHl — Ouonornyeckue karamuszartopbl. CrpoeHue QepmenTa:
aKTUBHBIN IEHTp, cyOcTpaTHas cnenuduaHocts. Kodhepmentsl. Butamunbl. OTingns
(GepMEeHTOB OT HEOpPraHMYeCKHX KaTalu3aTopoB. YTJIEBOABI: MOHOCAXapPH/IbI
(rmroko3a, pubo3a W JAe30Kkcupubo03a), auMcaxapuabl (caxaposa, JIaKTo3a) U
nonvcaxapuabl (Kpaxmai, TJIMKOTeH, IeJUIioo3a). buonornyeckue (GyHKIUU
yraeBofoB. Jlunuael: Tpurauuepunsl, ¢ochomunuabl, crepounsl. ['mapoduisHO-
rusipopoOHbIe cBolicTBa. bronornyeckue Gpynkiuu munuios. CpaBHEHHE YTIIEBOIOB,
OeNKOB M JIMMUJIOB KaK UCTOYHUKOB 3Hepruu. Hyknennossie kucnotsl: JIHK u PHK.
Hyxneotuasl — MOHOMEpbl HYKJIEMHOBBIX KHcHoT. Ctpoenume u ¢ynkuuu JTHK.
Crpoenue u pyukunu PHK. AT®: crpoenne u GpyHKIUU

JIaGopaTopHbIe 3aHATUS

6. JlaboparopHas padora Ne 1 «Omnpenenenue uramuaa C B MPOTyKTaX MATAHUS

7. JJaboparopnas paborta Ne 1 «Onpenenenue Buramuaa C B MPOTYKTAX MUTAHUSDY

8.JIaboparopHas pabora Ne 1 «OmpeneneHue Hamuuus Kpaxmaia B MpPOAYKTax
TUTAHUSD)

Tema 2.3.

Copepxanne yueOHOT0 MaTepuana

OK-04
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CtpyKTypHO-
(byHKIMOHATIBHAS
Opranuzarus
KIIETOK

9.Ilutonorus — Hayka o kierke. Kiierounas teopust — npumep B3aUMOAEHCTBUS M
1 (aKTOB B HAYYHOM MO3HAHUU. METO bl N3YUEHUS KIIETKH.

Knerka kak wnenoctHas xuBasg cuctema. OOLIue NPU3HAKK KIETOK: 3aMKHYTas
HapykHas MemOpana, Monekyinsl JIHK kak reneTrueckuil anmapar, cucteMa CHHTE3a
Oenka.

Tumbl KJIETOK: 3yKapHOTHUYECKass M Npokapuotrndeckas. OCOOCHHOCTH CTPOCHHSA
MpOKapuoTHUeCKoW  KieTku.  Kiierounas  crenka — Oakrtepuii.  CtpoeHuHe
9YKapUOTHUYECKOH KiIeTKH. OCHOBHBIC OTJIMYMS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM
KJIETKH. 1I0BEpXHOCTHBIE CTPYKTYpBI KIETOK— KJIETOYHAsl CTEHKA, TIIMKOKAIMKC, UX
¢bysakumu. [Tnazmaruyeckast MemMOpaHa, ee CBOMCTBa M (PYHKITUH.

10.Ilurorurazma u ee opraHowmnabl. OmgHOMeMOpaHHbBIE opraHounbl kieTku: JIIC,
annapat ['onbmaxu, mu3ocomsl. [1oayaBTOHOMHBIE OpraHOUAbI KIETKU: MUTOXOHJIPUH,
miactuabl.  [IpoucxoxaeHne MUTOXOHAPHM W IUIACTHA. Buasl  miactu.
HememOpaHHbIE OpraHoMIIbl KJIETKH: PUOOCOMBI, KJICTOYHBIH IICHTD, IEHTPHOJIH,
pecHUYKH, KryTUKU. DyHKIIMU OpraHoU10B KIIETKH. BritoueHus.

SAnpo — perynaropubiii 1eHTp kieTkd. CrTpoeHue sapa: saepHas o000J0uKa,
Kapuoria3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

JIaGopaTopHble 3aHATHUS

11.JTaGopatopnast padota Ne 2 «3ydeHune CTpoeHUsI KIETOK PACTCHHM, KUBOTHBIX U
OaxkTepuil MOl MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMUCAHHUE)»

12.JIaGoparoprast pabota Ne 2 «V3yueHue cTpOeHUS KICTOK PACTCHHM, )KUBOTHBIX U
OaxkTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U X OMHCAHHUE)»

Pasgea 3. KuzHeneaTeJbHOCTh KJIETKH

Tema 3.1.
OO0OMeH BeleCcTB
U TIpeBpaIieHue
SHEPTUHU

B KJIIETKE

Copep:xanne yueOHOTO MaTepuana

13.00men BemiecTB, uiau MeTabomu3M. AccuMumsius (TIACTUYECKH OOMEH) u
TUCCUMHIIALMS (PHEpreTUuecKuid OOMEH) — JIBeé CTOPOHBI EIMHOIrO0 Ipoliecca
Metabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTBA W DSHEPrUU B IMOHUMAaHUU
Metabonm3ma. Tumbl oOMeHa BemiecTB: aBTOTPO(HBIA U TeTepoTpodHBIA. Pomb

OK-01,
OK-02,
OK-04
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(bepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

14.®orocunTe3. CBeToBas u TeMHOBas (a3wl (hoTocuHTe3a. Peaknuu porocuHTesa.
OddexTuBHOCTE QoTocHHTE3a. 3HaueHHWe (OTOCHMHTE3a [UIsl KU3HH Ha 3emiie.
Bnusaue ycnoBuit  cpenbl Ha  (POTOCHMHTE3 U CIOCOOBI  TOBBIIICHHUS — €TO
NPOAYKTUBHOCTH y KYJIbTYpHBIX pacTeHHH. XEeMOCHHTE3. XEMOCHHTE3UPYIOIINe
OakTepun. 3HaUCHUE XEMOCUHTE3a ISl )KU3HU Ha 3eMJIe.

15.0nepreTrueckuii oOMeH B KieTKe. PaciiensieHue BeIIEeCTB, BBIJACICHHE U
aKKyMYJINPOBaHHE 3HEPIMM B KIIETKE. DTambl dHEpreTuyeckoro oomena. I'nmukonus.
Bpoxenne u ero Buabl. KuciopogHoe OKHCICHHE, WM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GpochopunmpoBanue. DPPEKTUBHOCTh IHEPTETUIECKOTO OOMEHa

Tema 3.2.
Bbuocunres Oenka

Copep:xanue yueOHOro MaTepuana

16.Peakuuu matpuuHoro cuHtesa. I'enernueckas nadopmanms u JJHK. Peannzanus
reHeTH4ecKo wuHpopManuMu B KiIeTKe. ['eHeTndeckuil KOJ M €ro CBOMCTBa.
Tpanckpunims — marpuunbsiii cuatre3 PHK. Tpancusius — 6uocunaTtes Oenka. JTarbl
tpancisiuuu. KoaupoBanue aMmuHOKUCIOT. Posib pubocoM B OMocuHTE3e Oenka

[IpakTHueckoe 3aHsATHE

17 Ilpaktuuyeckas pabora Ne 2 «Pemenue 3agay Ha  OIpeJesieHUE
HOCJIEI0BATENBHOCTH HYKJICOTUOBY

Tema 3.3.
Bupycet

Copep:xanne yueOHOT0 MaTepuana

18.Heknerounsie (opmbl ku3HH — BUpPYCHl. Vctopust oTkpbitus BupycoB (. .
WBaHoBckuii). OCOOEHHOCTM  CTpPOEHMS UM  JKM3HEHHOTO IMKJIa  BHPYCOB.
bakrepuodaru. bone3nn pacteHuil, )KUBOTHBIX M Y€IOBEKa, BEI3BIBAEMBIC BHPYCAMHU.
Bupyc ummynonedpunura yenoseka (BUY) — Bo3Oynurtens CIINa. ITpodunaktuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JIeBaHHUN

Paznen 4. Pazmuo:x

CHHUC U MHANBUIYAJTIBbHOC PAa3BUTHEC OPraHU3MOB

Tema 4.1.
JKu3HEeHHBIN 1K
KJIETKHA

Coneprxkanne y4eOHOro Matepuana

N

19.KneTouHblii 1MKJI, WIM >KU3HEHHbIH LMK KieTku. HWHTepdaza u  MUTO3.
[Ipoueccrl, mporekaromue B uHTepdasze. Pemnukanusa — peakuus MaTpUYHOTO

OK-01,
OK-02,
OK-04
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cuateza JIHK. Crpoenne XpoMocoM. XpOMOCOMHBIH Ha0Op — KapHOTHIL.
JIMTUTON/THBIH U TarIONIHBIN XPOMOCOMHBIE HA0OPBI. X POMATHIbI

20. Iluromornyeckue OCHOBBI DPa3MHOXKEHUS W WHIUBHIYaJbHOTO Pa3BUTHS
opranusmoB. Jlenenue kietku — Muto3. Craauu murosa. lIponeccsl, npoucxondmue
Ha pasHbIX CTaAusAX MUTO3a. buonormyeckuii cmbica muto3a. IIporpammupyemas
ru0elib KJIETKH - aloNnTo3

Tema 4.2.
Dopmbl
Pa3MHOKEHHUS
OpPraHHU3MOB

Cojnepkanne yyeOHOro MaTepuaia

21.®opMbl pa3MHOKEHHsT OpPraHU3MOB: Oecrojioe U 1ojoBoe. Buasl Oecronoro
Pa3MHOKEHHUS: JICJICHHE HaJBOE€ U TMOYKOBAaHME OJHO H MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BETeTaTMBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KIIOHUPOBaHUE
OpraHU3MOB, €ro 3HaueHue A cenekuuu. [lonoBoe pasmMHOXKeHUE, €ro OTIMYUSA OT
6ecnionoro. Meito3. Craguu meitosa. [Iporeccsl, mpoucxosiiue Ha cTagusx Meiosa.
[ToBenenue xpomocom B Meio3e. KpoccuHrosep. bruonornyeckuii CMpICII M 3HAYEHUE
Meio3a. ['amerorenes — mporiecc OOpa3oBaHMs MOJOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBbie xene3bl: CEMEHHUKH M SMYHUKU. OOpa3oBaHUE M PAa3BUTHE IOJIOBBIX
KIETOK — TraMeT (crmepMaTo30uf, SHIEKIeTKa) — CIepMAaTOreHe3 U OOreHes.
OCOOCHHOCTH  CTpPOEHHS SHIEKJIETOK U crepMaTo3ouaoB.  OIUIOIOTBOpEHHE.
IlapTeHorenes

Tema 4.3.
WNunuBunyansHOE
pazBuTHE
OpraHUu3MOB

Coneprxkanne y4eOHOro Matepuana

22 lnpuBunyanbHoe — pa3Butue  (OHTOreHe3).  OMOpHOHAnIbHOE  pa3BUTHE
(amOpuorenes3). DTambl AMOPUOHATBLHOTO PAa3BUTHSA y TO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpyisuus, opraHoreHe3. IloctamOpuoHanbHOE paszBuTHE. TUIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHSL: MPsIMOE, HENpsAMOe (JIMYMHOUYHOE). BiusiHue cpesibl
Ha Pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.
Poct u pasButHe pactennii. OHTOreHE3 IBETKOBOTO pACTEHHUS: JIBOMHOE
OIJIOJIOTBOPEHHE, CTPOCHUE CEMEHM, CTaIUH Pa3BUTHSI

[IpakTyueckue 3aHsATHS

23.Ilpaktrueckass pabora Ne 3 «MHpexnuonHbie 3a00jieBaHMS W JMHUIACMUU B
HCTOPUU YEJIOBEUECTBAY.
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24. Tlpaktuueckas padota Ne 4 «BakmuHaius kak npoduiakTika HHGEKIIMOHHBIX
3a00JIeBaHUI»

Paznen S. HacjiencTBEHHOCTh 1 MK3BMEHYMBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HACJIEJOBAHUS

Copnepikanne y4eOHOro MaTepuaia

25.10peameT W 3a7aud TEHETUKU. POIb MUTONIOTUM M AMOPUOJIOTHH B CTaHOBJICHUU
reHeTuku. Bxian poccuiickux u 3apyOeKHBIX YUYEHBIX B pa3BUTHE F€HETHUKU. MeTO/1bl
TCHETUKHN (THOPHUIOJIOTHYECKUH, MIUTOTCHETUIYCCKHUI, MOJEKYISIPHO-TEHETHICCKHIA).
OCHOBHBIE T€HETUYECKHE NOHATHA. ['eHeTmyeckas CHUMBOJIMKA, HCIOJb3yeMas B
cXeMmax CKpellMBaHWil. 3aKOHOMEPHOCTH HACIEIOBaHUSI MPU3HAKOB, YCTAHOBJICHHBIE
I'. Mennenem. MoHOruOpUIHOE CKpEIIMBaHHUE. 3aKOH €IUHO00pa3zus THOPHIIOB
nepBoro mnokosieHus. [IpaBmiio AOMHHHpOBaHMS. 3aKOH PACIICIUICHUS IPU3HAKOB.
l'umote3a uncrorsl ramer. [lomHoe u HemonmHOe AOMUHUpOBaHWE. JuruOpumHoe
CKpelIuBaHue. 3aKOH HE3aBUCUMOIO HAacleoBaHUsl Npu3HakoB. L{urorenernueckue
OCHOBbI ~ AWUTHOPUIHOTO  CKpEIIMBaHUSA.  AHaATU3MpYIOIIEe  CKpELIUBaHUE.
Hcnonb30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS JIJIs1 ONIPEIEICHUS T€HOTUIIa 0COOU

HpaKTI/I‘leCKOC 3aHATUC

26.IIpakTiueckass pabora No 5 Pemenue 3amad Ha OINpeneleHHE BEPOSATHOCTH
BO3HMKHOBEHHS HACJIECICTBEHHBIX NPH3HAKOB IPU MOHO-, JU-, TOJUTHOPUIHOM H
AHAIMSUPYIOIICM CKPCHIMBAHWH, COCTABJICHUEC I'CHOTUITMYCCKUX CXCM CKPCIIMBAHUA

27 Ilpaktnueckass pabora Ne 5 Pemienue 3amadu Ha oOIpenesieHHE BEPOSTHOCTH
BO3HHMKHOBEHHUS HACJIEJICTBEHHBIX NPU3HAKOB MpPH MOHO-, JIU-, MOJUTHOPUIHOM U
AHAJIM3HUPYIOIIEM CKPEIIMBAHUM, COCTABJIEHNE T€HOTUIIMYECKUX CXEM CKPELMBAHUS

Tema 5.2.
CuerieHHOE
HacJIeIOBaHHE
MIPU3HAKOB

Coneprxkanne y4eOHOro Matepuana

28.CuerieHHOe HacnenoBaHue mpusHakoB. Pabora T. Moprana mo cuerjaeHHOMY
HaclenoBaHUI0 reHoB. HapyleHue crerieHus reHoB B pe3yJibTaTeé KPOCCHHIOBEpa.
XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTuUecKue KapThl.

I'enernka mnona. XpoMOCOMHOE ompeaeneHue Imoja. AYTOCOMBI M IOJOBbBIE
XpOMOCOMBI. ['OMOrameTHele u TreTeporaMeTHble oOpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CIIETUICHHBIX C IMOJIOM

HpaKTI/I‘-ICCKOC 3aHATUC

OK-01,
OK-02,
OK-04
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29.Ilpaktrueckas pabota Ne 6 Pemienue 3amad Ha ONpEEICHHE BEPOSTHOCTH BO3-
HUKHOBEHUSI HACJIEJCTBEHHBIX MPU3HAKOB MPH CLEIJICHHOM HACJIEJIOBAHUH, COCTAB-
JICHUE TeHOTUIIMYECKUX CXEM CKpelIMBaHUs

30.ITpakTiueckass pabora Ne 6 Pemenue 3amau Ha oOIpeneleHHE BEPOSTHOCTH
BO3HUKHOBCHUSI HACIICICTBEHHBIX IPH3HAKOB IPH CLEIUICHHOM HAaCIleIOBAaHUH,
COCTaBJICHUE TCHOTUITMYECKUX CXEM CKPCIMBAHUS

Tema 5.3.
3aKOHOMEPHOCTH
W3MEHYHUBOCTH

Copepxanue yueOHOro MaTepuaa

31.M3MeHuMBOCTh. Buabl M3MEHUMBOCTU: HEHACIEICTBEHHAs W HACJICACTBEHHAs.
Ponp cpensl B HEHACJIEACTBEHHON U3MEHYHUBOCTH. XapakTepucTuka
MOJU(UKAMOHHOW W3MEHYMBOCTU. BapualmoHHBIA psia M BapuallMOHHAs KpUBas.
Hopwma peakuun npusHaka. KoandecTBEHHbBIE M KAYECTBEHHBIE IIPU3HAKKA U UX HOpMaA
peakiuu. CBoiicTBa MOAM(PUKALIMOHHON H3MEHYUBOCTH.

HacnencrBeHHas, WM TEHOTHUIIMYECKas  M3MEHYMBOCTh.  KoMmOMHAaTHBHas
U3MEHYMBOCTh. Melo3 M TOJOBOM mpormecc — OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTH. MyTanmoHHas u3MeH4YMBOCTh. Kiaccudukanus MyTanuii: reHHbIE,
XpPOMOCOMHBIE, TeéHOMHBIe. HacToTa W NpUYMHBI MyTauuid. MyTtareHHble (akTOpbI.
3aKkoH TOMOJIOTHYECKHUX pA0OB B HaCJIEACTBEHHON U3MEHYUBOCTH
H. W. BaBunosa

[IpakTHueckoe 3aHsATHE

32.Ilpaktnueckass pabora Ne 7 PemieHue 3amau Ha oIpeneleHHe BEpPOSATHOCTH
BO3HMKHOBEHHS  HACJEACTBEHHBIX  IPU3HAKOB  MpPU  Pa3jIMYHbIX  THUIAX
B3aMMOJEHCTBHS T'€HOB, COCTABJICHUE TEHOTUIIMYECKHUX CXEM CKPEIIMBaHUs

Tema 5.4.
I'enetuxka
geJIoBeKa

Coneprxkanne y4eOHOro Matepuana

33.I'eneruka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbl T'€HETHKH
YyeJIoBeKa: I'eHEaJlOTHUeCKHM, OJM3HEINOBBIM, IMTOTC€HETHYECKUN, OMOXUMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOe OIIpezie/ICHUE TeHOTHUIA!
MIOJIHOTEHOMHOE CEKBEHHPOBAHME, T€HOTHINHMPOBAHHE, B TOM 4YHCIIE C IOMOILBIO
[TL{P-ananu3a. HacneacTtBenHble 3a001€BaHUsl YEJIOBEKA: TeHHbIE 00JIe3HU, 00JIe3HU
C HACJIEICTBEHHOH NPEepacoyioKeHHOCThI0, XpOMOCOMHBIE Ooie3HH. CoMaTHYECKHe
U reHepaTuBHble MyTanuu. CTBoJOBble KieTkH. [lpuHImMIBI 370poBOro o0Opasa
KU3HU, TUArHOCTUKHU, MPOPUIAKTUKY U JICUEHUs] TeHeTHYecKuX Oose3ned. Menuko-
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TFEeHETUYECKOE  KOHCYJIbTHUPOBaHUE. 3HAYCHHE  MEAMIIMHCKOW  TE€HEeTHUKH B
MPEIOTBPALICHUH U JICYCHUN TeHETUISCKUX 3a00JIeBaHUI YeTTOBEKA

HpaKTI/I‘-IeCKOC 3aHATUC

34.I1pakTrueckas pabota Ne 8 «CocraBieHne 1 aHAIN3 POJOCIOBHBIX YEIIOBEKa»

2 cemecTp

38

Pa3zgen 6. IBoTIOIMOHHAA OMOJIOT U

Tema 6.1.
OBOIIOIMOHHAS
Teopus

U €€ MECTO

B OHOI0OTHHU

Copepxanue yueOHOro MaTepuaa

N

35.1IpennocbuIk BOSHUKHOBEHHUS SBOJIIOIIMOHHON TEOPHH. DBOIOIUOHHAS TEOPHSI U
e€ Mecto B Ouonoruu. BinsHue 3BOIOIMOHHON TEOpUU HA Pa3BUTUE OUOJOTMM U
OPYTUX HayK. CBunerenbcTBa SBOJIIOLIHH. [TaneonTonornueckue:
[I0CJIeIOBATENbHOCTh  TOSBJICHUS BHMJIOB B  MAJCOHTOJIOTMYECKOM  JIETONMCH,
nepexoaubie Gopmel. buoreorpadudeckue: cxonctBo u paznmuume (ayH u ¢uop
MaTepUKOB U OCTPOBOB. OMOPHOJOIMUECKHE: CXOJCTBA U pa3iMyusi SMOpPHUOHOB
Pa3HbIX BHJOB ITO3BOHOYHBIX. CpaBHI/ITeJII)HO-aHaTOMHqCCKHeI T'OMOJIOTHYHBIC,
aHAJIOTMYHBIE, PYJAUMEHTAPHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE:
CXOACTBO MEXaHU3MOB HAaACJIICACTBCHHOCTH MW OCHOBHBIX MeTa00INYECKUX HYTefI y
BCEX KMBBIX OPIaHU3MOB.

36.9BomonnonHas teopus Y. Jlapsuna. [Ipeanockuiky BOBHUKHOBEHUS JapBUHU3MA.
JIBMoKyIIMe CHIIbI 3BOJIIOLMHU BHJOB O JlapBuHY (M30BITOYHOE pa3MHOXKEHUE IIPU
OTPAaHUYEHHOCTH  PECypCcOB, HeomNpelnei€HHass U3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIN OTOOP)

Tema 6.2.
MukposBontonus

Copepxanne yueOHOTO MaTepuana

37.Cunretnueckast teopus odBomonud (CTD) m e€ OCHOBHBIE IOJOXKEHUS.
MukposBontonus. [lonynanus kak eIMHULIA BUIA U SBOJIIOLUU.

JBrokymue cuibl (pakTopbl)IBOIIOIUN BHIOB B MPpUpoie. MyTallMOHHBIN TTpoliecc 1
KOMOMHATUBHAsI U3MEHUMBOCTh. [lomymnsimonHbie BOMHBI U apeiid reHoB. M3omsius
Y MUTpAIys.

OK-01,
OK-02,
OK-04
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38.EcTecTBeHHbIli  0TOOp — HampaBiswmui — ¢akrop dBomonud.  DopMbl
ecTecTBEHHOTro otOopa. IIprucrnoco0IeHHOCTh OPraHu3MOB KaK pe3yIbTaT dBOJIIOLINH.
[Tpumepb!l pUCIIOCOOICHHH Y OpraHu3MOB. ApoMopd03bl ¥ HAMOAAaNTauKd. Bum u
BunooOpasoBanue. Kpurepun Buma. OcHoBHble (OpMBI  BHA000PA30BaHUS:
reorpaguueckoe, IKOJIOrHIECKOe

Tema 6.3. Copepxanne yueOHOro MaTepuana 2
Makpossomonusa | 39.Makposomronnss.  Popmbl  sBomonuM:  QHIIETHYECKas,  JIUBEpPreHTHAas, 1
KOHBEpPIreHTHasl, napajuienbHas. HeoOpaTuMocTh 3BOMIONHMN
[IpakTHuecKoe 3aHsATHE
40. IIpaktuueckass pabora Ne9«Omnmcanue npucrHocoOIEHHOCTH OpraHu3Ma U ee
OTHOCHUTEIIBHOTO XapaKTepa»
Paznen 7. Bo3HMKHOBEeHUE W pa3BUTHE KM3HU HA 3emJie 6
Tema 7.1. Copepxanne yaeOHOro MaTepuaa 2
3apoxxaeHue 41.JloHayuHble HpPEICTABICHUS O 3apOXKACHUM SKM3HU. HayuHble rUNOTE3HI 1
U Pa3BUTHE KU3HHU | BOSHUKHOBEHMS JKM3HM Ha 3emsie: alOuoreHe3 M MaHcIepMus. XHUMHUYECKas
3BOJIOLMUS. AOUOreHHbII CHUHTE3 OPraHUYeCKUX BEILECTB W3 HEOPraHUYECKHUX.
DKClepUMEHTAIbHOE TMOATBEPKACHUE XMMMUYECKOH 3Botonuu. HauanbHble 3Tamnsl
O6uosiornyeckoi »Bomormu. I'mnoreza PHK- mupa. ®@opmupoBanue mMeMOpaHHBIX OK-01,
CTPYKTYp YW BO3HUMKHOBEHHE IIPOTOKJIETKH. IlepBble KIETKM WM HX 3BOJIOLMS. OK-02,
DopMHUpPOBAaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB. OK-04
42 Pa3BuTHE XHM3HM Ha 3emie 1Mo spaM H mepuonam. Karapxeil. Apxeiickas u 1
npoTtepo3oiickass spbl. [laneo3oiickas spa u e€ mnepuoAbl: KeMOpHUHCKHUH,
OpIOBUKCKHN,  CUJIYpUHCKHM,  JI€BOHCKHH, KaMEHHOYTOJbHBIM, IEPMCKHUM.
Mes3o3oiickas 3pa U €€ Nepuobl: TPUACOBBIN, IOpCKUl, MenoBoi. KaiiHo3oiickas 3pa
1 €€ NepHuo/Ibl: AIEOr€HOBBIN, HEOT€HOBBIN, AaHTPOIIOI€HOBBIN
Tema 7.2. Conepxanue yueOHOro MaTepuasa 2
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Cucrema 43.CucremMa OpraHM4eckoro Mmupa Kak oOTpakeHue sBomouund. OCHOBHBIE 1

OpPraHUYECKOTo CUCTEMATUYECKUE TPYIIIbl OpraHu3MOB. XapaKTEpUCTUKA KIIMMaTa U T€0JIOTHUECKUX

Mupa. nporeccoB. OCHOBHbIE 3Tallbl 3BOJIIOLUU PACTUTEIBHOIO M KMBOTHOIO MHpA.

IIpoucxoxnenue Apomopdo3sl y pacTeHH U KUBOTHBIX. [losiBIEeHHE, pacBeT W BBIMHpAHHUE TPYII

YeJI0BEKa — KUBBIX OPIaHU3MOB.

AQHTPOIIOICHE3 44 3pontonusi yenoBeka. AHTpONOJIOrMs Kak Hayka. Pa3Butue mnpencraBieHUM o 1
IIPOMCXOKACHUU 4eJoBeka. Meronpl wu3ydyeHus aHTpomoreHesa. CxoacrtBa u
pa3nuuus 4YeIoBeKa U JKMBOTHBIX. (CHcTeMaTHYeCKOe II0JI0KEHHE YEeJIOBEKa.
JBwxymme cuibl ((akropel) aHTpororeHesa. HacieacTBeHHass M3MEHUUMBOCTb M
€CTeCTBeHHBIN 0TOOp. OOMIECTBCHHBINH 00pa3 KM3HU, U3TOTOBJICHUE OPYIUN Tpyna,
MBILLIEHHE, PEUb

Tema 7.3. Conepxanue yaeOHOro Marepuaa 2

OcnoBHble cranun | 45.0CHOBHBIE CTaMM M BETBH HBOJIONMU YEJOBEKA: aBCTPAIOIMTEKH, YeroBek 1

3BOJIIOIUU yMenblid, Yenosek npsamoxoasamuil, YenoBek HeaHIepTAIbCKUM, YenoBeK pa3yMHBIN

YeJI0BeKa COBpEMEHHOro Tumna. HaxoIkW HCKONaeMbIX OCTAHKOB, BpEMs CyIECTBOBAHMUS,
00acTh pacrpocTpaHeHusi, 00bEM rOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYIHAL.

YenoBeueckue pacbkl. OCHOBHbIE OOJIBIIME pachl: €BpoleoujHast (eBpasuiickas),

HErpo-aBCcTpaJloniHas (3KBAaTOpHAJIbHASA), MOHTOJIOUAHAS (a3UATCKO-AMEPUKAHCKAs).

YepTbl npUCHOCOOTIEHHOCTH MpPEJCTaBUTENIEH UYEJIOBEYECKHX pPac K YCIOBUSAM

cymectBoBanus. EnMHCTBO yenoseueckux pac. Kputuka pacusma

[IpakTHueckoe 3aHATHE

46.ITpakTaeckast padota Ne 10 «IIprcrmoco0IeHHOCTh YeloBeKa K pa3HbIM YCIOBHSIM

cpeabl. Bnusinne reorpaguueckoii cpeibl Ha MOp(hOJIOTHIO M (PU3HOJIOTHIO YETOBEKay
Paznen 8. Opranusmsel 1 OKpyKaOIIAs cpeaa 4 OK-01,
Tema 8.1. ‘ Coneprxanue yueOHOro MaTepuasa 1 OK-02
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DKoJorusg 47.Okonorus Kak Hayka. 3aJadyd W pasleibl dKOJOTHH. METOIbI AKOJIOTHYECKUX 1 OK-04
Kak Hayka. Cpeapl | MCCIEIOBaHUM. DKOJIOTMYECKOE MHUPOBO33PEHHUE COBPEMEHHOro 4YesioBeka. Cpelibl OK-07
KU3HU. oOuTaHus OpraHHU3MOB: BOJIHAS, HAa3eMHO-BO3AyIIHAs, MMOYBEHHAs,
DKOJIOru4ecKue BHYTpPHOpraHU3MeHHas. JKojoruyeckue ¢axtopsl. Kinaccupukanus 3K0IOTHYeCKUX
(bakTopbI ¢dakTopoB:  abuoTMyeckue, OMOTHYECKME U  aHTpornoreHHele. /JlelicTBue
HKOJIOTUYECKUX (AKTOPOB Ha oOpraHu3Mbel. AOuornyeckne (aKTOpbl: CBET,
TeMreparypa, BiIaxHocTh. Potonepuoausm. IlpucnocobieHust oOpraHusMoB K
neiicTBuio  abuotnyeckux ¢aktopoB. buomormueckme putmbl.  buoTHueckue
¢daktopbl. Buapl OHOTHYECKHMX B3aUMOJEUCTBUN: KOHKYPEHLUS, XHUIIHHUYECTBO.
[lapasutu3M, MyTyaiau3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO),
aMeHcallu3M, HeWUTpaiu3M. 3HaueHHe OWOTUYECKUX  B3aUMOACUCTBUNA  JUIS
CYILIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOLIECTBAX
Tema 8.2. Coneprkanue y4eOHOro MaTepuania 1
DKOJIOrH4ecKue 48.9K05I0THYECKHE XapaKTEPUCTUKU TOMyIIAi. OCHOBHBIC TIOKA3aTEH MOIYJISALUH: 1
XapaKTePUCTUKHU YHCIIEHHOCTh, IIJIOTHOCTh, POKJAEMOCTh, CMEPTHOCTb, TMPUPOCT, MHUTpAIUS.
TOITYJIALIUU JIMHaMUKa YMCICHHOCTH MOMYJISIIUN B €€ perysnus
JlabopaTopHbIe 3aHITHS
49 Jlabopatopuasi pabora Ne 3 «lloacyér MIOTHOCTH MOMYJSIMNA Pa3HBIX BHJIOB 1
pacTeHun»
50. JlabopaTtopnas pabota Ne 3 «Iloacuér MiIOTHOCTH HOMYJSALMH Pa3HBIX BHJIOB 1
pacTeHun»
Pa3nen 9. Coo0mecTBa H 3K0JIOrH4eCKHE CHCTEMbBI 10 OK-01,
Tema 9.1. Coneprxanue yueOHOro MaTepuasa 1 OK-02,
CoobmecTBa 51.CoobmiectBo oOpranu3MoB — OuoreHo3. CTpykTypsl OuoIleHO3a: BHUIOBas, 1 OK-04,
OpPraHHU3MOB, IPOCTpaHCTBEHHas, Tpoduueckas (muumieBas). Buabl-nomuHantsl. CBsi3u B OK-07
KOCHUCTEMBI OuoIIeHO3E. I1IK 4.3.
Dkonornyeckue cucteMsl (skocuctemsl). [loHsTne 00 sKOoCcHCTEME U OHOTEOlEHO3E. IIK 1.6.
OyHKIIMOHAIBHBIE  KOMITIOHEHTBI ~ 9KOCHUCTEMBI:  TPOIYLEHTHl, KOHCYMEHTHI, 1K 6.1.

penyuentsl. KpyroBopot BemiecTB W MOTOK SHEPTUU B dKocHcTeMe. Tpoduueckue
(nuieBble) ypoBHHM 3KocucTeMbl. IlumeBbie nenu u ceth. OCHOBHbBIE MOKa3aTeIH
HKOCHUCTEMBI: OHoMacca, MPOAYKIHMs. OKOJIOTMYECKHE MNHUPaMUJblL:  MPOJYKIIHUH,
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YHUCIEHHOCTH, Omomacchl. CBOWCTBA SKOCHUCTEM: YCTOHYHMBOCTB, CaMOPETyJISIHS,
passutue. Cykueccust

Tema 9.2. Coneprxkanue y4eOHOro MaTepuasa

[Tpuponnsie 52.IlpupoiHbIe PKOCUCTEMBI. DKOCUCTEMBI PeK U 03Ep. DKOCHCTeMa XBOWHOTO WIIH

HKOCHCTEMBI IIMPOKOJIUCTBEHHOTO  Jieca. AHTPOINOTE€HHBIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI.
VYpOoskocucreMsl. buonornyeckoe M X034MCTBEHHOE 3HAYEHHE arpodKOCUCTEM M
ypOoakocucteM. buopaznooOpasue kak (akTop YCTOWYMBOCTU IKOCHCTEM.
CoxpaHeHne OMOJIOTUYECKOT0 pa3HOoOpa3ust Ha 3emiie

Tema 9.3. Copepxanne yaeOHOT0 MaTepuana

buocdepa —

IIoGaILHAS 53.Yuenue B. WU. Bepnaackoro o Ouocdepe. I'panHunpl, coctaB M CTpPYKTypa

JKOCHCTEMA 3eMITH

ouocheprr. Kusoe BemectBo U ero ¢yHkmuu. OcoOGeHHOCTH Omochepsl Kak
r100abHO# 9KocHCcTeMBbl. JInHAMUUeCKOe paBHOBECHE M 00paTHasi CBsi3b B Ouochepe.

54 KpyroBopoTsl BeIIECTB M OHOT€OXMMHUYECKHE IIMKIBl 3JIEMEHTOB (yIiepoja,
a3ota). 3oHaIbHOCTH Ouocdepsl. OcHOBHBIE OMOMBI CYIIIN

Tema 9.4. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAep:KaHMe (CoAep:KaHHe MPHUKJIATHOTO
Bistaue MOLYJIs1)
aHTPOIIOTE€HHBIX 55.YenoseuectBo B Ouocepe 3emnu. AHTpPONOreHHblE M3MEHEHUs B Ouocdepe.
¢dakTopoB Ha I'moGanbHpie  3KoOJOrMUYecKkue  mpoOiembl.  CocyliecTBOBaHHE — MPHPOIBI U
ouocpepy yenoBeyecTBa. CoxpaHeHue OMopazHooOpa3us Kak OCHOBA YCTOWYMBOCTH Onochepsl.
OcHOBa pallMOHAJILHOTO yIPaBIEHUS MIPUPOJHBIMU PECYpPCaMU U UX MCIOJIb30BaHUE.
JlocTrkeHust OMOJIOTHH M OXpaHa IPUPOIbI
JlaGopaTopHbIe 3aHITHS
56.JIabopatopHas  pabora Ne 4  «Otxonmel TpPOM3BOJCTBa», «BiusHue
IIPOU3BOJICTBEHHBIX ()aKTOPOB Ha OPraHU3M YeJIOBEKay
57.Jlabopatopnas pabora Ne 4 «Otxompl NMpOU3BOACTBaY, «BnusHue mpousBon-
CTBEHHBIX (JaKTOPOB Ha OPraHU3M YeJIOBEKa»
Tema 9.5. IIpodeccnonanbHO OpHMEHTHPOBAHHOE COAep:KaHMe (Conep:KaHHe NMPHKJIATHOIO
Bimstaue MOLYJIst)
COLIMAJIBHO- 58.3n0poBee u ero cocrapustomme. DaKTOPHI, IMOIOKUTEIBHO W OTPHUIATEIHHO
9KOJIOTHYECKUX BIMSIOIIME HAa OpraHu3M denoBeka. IIpobiema TeXHOTEHHBIX BO3JACHCTBUN Ha
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(hakTOpOB Ha
3/I0pOBBE YETIOBEKA

3JI0pOBbE UYEJIOBEKA (JIEKTPOMArHUTHBIE 0JIs, OBITOBAsT XMMUS, U30BITOUHBIE IIIyMBI,
pamuanus M T.I1.). AJanTtanys OpraHu3Ma 4YeJoBeKa K (hakTopam OKpYXKaromei
cpeabl. [IpuHuunel popMupoBanus 310poBbecOeperaroniero nopeaenus. Guznueckas
AKTUBHOCTB ¥ 3I0POBLC. brnoxummueckue acnekThl PalOHAJILHOI'O IIMTAaHUSA

JlaGoparopHble 3aHATHS

59.J1aGopaTtopHas pabora Ne 5 «YMcTBEeHHast pabOTOCTIOCOOHOCTHY

i «BrusHue abmoTudecknx (aKTOpOB Ha dYelOBEKa» (B KAauyeCTBE TPHUITEPOB,
CHIDKAIOIIMUX  pabOTOCIIOCOOHOCTh,  HMCIOJIb30BaTh  YCIOBHUSA  OCYIIECTBIICHHS
npoeCCHOHATTLHON IEATENIFHOCTH: IIIyM, TEMIIepaTypa, pu3nyeckast Harpy3Ka u T.JI.)

60.JIabopaTopHas padora Ne 5 «YMcTBEeHHas1 pabOTOCTIOCOOHOCTHY

w «BrusiHue abmoTudecknx (aKkTOpoB Ha 4YelIOBeKa» (B KadecTBE TPHUITEPOB,
CHIDKAIOIIUX  pabOTOCIIOCOOHOCTh,  HCIIOJIb30BaTh  yCIOBHSA  OCYIIECTBIICHHS
npoeCCHOHATTLHOMN IEATEIFHOCTH: IIIyM, TEMIIepaTypa, pu3nyeckast Harpy3Ka u T.JI1.)

Paznen 10. Cenexkunsi OpraHu3mMoB, OCHOBBI OMOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa U
mporecc

Copepxanue yueOHOro MaTepuana

-

61.Cenekius Kak HayKa U mporiecc. 3apoKICHHUE CeJICKIIUU U JIOMECTHKAIHS. Y YCHHE
H. U. BaBuiosa o nieHTpax MHOT00Opa3us U MPOUCXOKICHUS KyJIbTYPHBIX PACTCHUI.
CoBpeMeHHbIE METOJBI CEJICKLINU. MaccoBbslit
U UWHAMBUIYAIbHBI OTOOpPHl B CENEKIMH pacTeHUH U IKUBOTHBIX. OlleHKa
JKCTepbepa. bBIM3KOpOACTBEHHOE CKpeIUBaHUE — WHOpUAMHT. Yucras TUHUSL.
CkpeniuBanue 4yuCTBIX JUHHHA. ['ereposuc, wiu rubpunHas cuna. HeponcTBeHHOE
cKkpemuBaHue — ayTOpuaunr. OtnanéHHas ruOpuauM3amuss W e€  yCIexwu.
HckyccTBeHHBIM MyTareHe3 W MOJYyYE€HHE MOJHUILUIONAOB. [{OCTHXKEHMS CeneKInu
pacTeHui, >KMBOTHBIX M MHUKPOOPTaHU3MOB. LIEHTpHI MPOMCXOXKACHUS TOMAIITHHX
XKUBOTHBIX. COpT, MOpo/ia, MITAMM.

Tema 10.2.
OCHOBBI
OMOTEXHOIIOTUH

Coneprxkanne y4eOHOro Matepuana

62.buoTexHoNOrusl Kak oOTpacib NPOU3BOJACTBA. ['€HHas WHXKeHepus. OTarbl
co3nanus pexomOuHantHo JIHK wu TpaHcrennnix opranuzmoB. Kierounas
nHxeHepus. Kierounsle KynabTypbl. MHKpPOKIIOHAJIBHOE Pa3MHO)KEHHE paCcTEHUM.
.KinoHnpoBaHue  BBICOKONIPOJIYKTHBHBIX  CEIbCKOXO35MCTBEHHBIX  OpPraHU3MOB.

OK-01
OK-02,
OK-04
OK-07
I1K 4.3.
[IK 1.6.
IIK 6.1.
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Dkonorudeckue u drndeckue npodiaemel. [MO — reneTnyecku MOAUGUIIMPOBAHHBIE
OpraHu3Mbl

Tema 10.3.
buorexnomorun
B JKM3HU U
npodeccun

IIpodeccnonanbHO OPHEHTHPOBAHHOE COAep:KaHMe (COoAep:KaHHe NMPHUKJIATHOTO
MOYJisl)

63.0OcHOBHBIE HAIIPABJICHUSI COBPEMEHHOM OMOTEXHOJIOTHUU B MPOGECCHOHATBHOM
IEeITEIBHOCTH UejoBeKa. MeTonsl OnoTeXHOI0THH. OOBEKTH OMOTEXHOIOTHN. DTHUKA
OMOTEXHOJIOTHYECKUX M T€HETHYECKHUX IKCIIEpUMEHTOB. [IpaBuia norcka u aHaiam3a
OMOAKOIOTHUYECKON HH(POPMAIINH U3 PA3TUYHBIX UCTOYHUKOB (HAyYHAsI U yU4eOHO-
Hay4Has JINTepaTypa, CPeJCTBAa MACCOBOM MH(pOpManuu, ceTb HTepHET U ApyTHe)

JlaGoparopHble 3aHATHS

64. JlaGoparopnasi pabora Ne 6 Keiicel Ha aHanu3 WHGOpPMAIMKM O HAYYHBIX
IOCTHKEHUSIX B OOJACTH TEHETHYECKUX TEXHOJIOTHH, KIIETOYHOW WHIKEHEPUH,
IMUILEBBIX OMOTEXHOIOTMH.

65. JIaboparopnast paborta Ne 7 3amura Keiica: MpeICTaBICHUE PE3YIbTATOB PEIICHHS
KEHCOB (BBICTYIUICHHE C MIPE3CHTAIINCH)

Pazgen 11. Pemrenn

€ KelcoB B 00J1aCTH OMOTEXHOJIOT i

Tema 11.1.1.
brnorexHomornn

B
MPOMBIIIUIEHHOCTH

IIpodeccnonaibHO OpHEHTHPOBAHHOE COJAEpP:KaHUe (Coaep:KaHUe NMPHUKJIATHOTO
MO/1YJIfA)

JIaGopaTopHble 3aHATUS

66. Pa3zBuTHe MpOMBILIIEHHON OMOTEXHOJIOTUH U ee TPUMEHEHHE B KHU3HH YeJIOBEKa,
MIOUCK U aHaJIM3 UH(OPMAIMK U3 PA3TUYHBIX HICTOYHUKOB (Hay4yHas U y4eOHO-
Hay4Has JIUTeparypa, CpeJicTBa MacCoBOM MHpopMaIuu, cetb UHTepHET U apyrue)
Jlaboparophas pabota Ne 8 Kelickl Ha aHanu3 HHPOPMAIMH O Pa3BUTHH
MIPOMBIIIIICHHOW OMOTEXHOJIOTUH (TI0 MUHHU-TPYTIIIaM).

67. JlabopatopHnast padota Ne 8 Keiicpl Ha aHamM3 MHPOPMALIUK O Pa3BUTUH
MPOMBIIIJIEHHONW OMOTEXHOJIOTUH (IO MUHU-TPYIIIIaM).

68. JlTaboparopHas padota Ne 8 Keiicel Ha aHanmM3 HHOOPMAIHH O Pa3BUTHH

OK-01,
OK-02,
OK-04,
OK-07

I1K 4.3.
[IK 1.6.
IIK 6.1.
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MPOMBIIIIICHHOW OMOTEXHOJIOTUH (110 MHHH-TPYIIIIaM).

69. JIaboparopHas pabora Ne 9 3ammura keiica: mpeaCTaBICHHE PE3yIbTATOB PEIICHUS 1
KEICOB (BBICTYIUICHHUE C MPE3EHTAIUEH)
70. JlaboparopHast pabota Ne 9 3amura Keiica: mpeacTaBlieHHe pe3yIbTaTOB PEIICHUS 1
KEHCOB (BBICTYIUICHHUE C MPE3eHTAIUEH )
71.InppepeHUpPOBAHHBIN 3a4eT 1
72. Iu¢depeHiupoBaHHbI 3a4eT 1
Koncyabranumn -
IIpome:kyTounasi arrectanus (1uddepeHIIMpoOBaHHbIA 3a4eT) 2
Bcero: 72
Teopernyeckue 3aHATHS 40
IIpakTnyeckue 3aHATHSA 30

CamocrosiTe/ibHasi padoTa 00y4yalouuxcst
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3. YCJIOBHUSA PEAJIN3AIIMA TPOT'PAMMBI YUEBHOM JUCHUTIINHBI
3.1. lns peanu3anuu MporpaMMbl y4eOHON AUCIUILTUHBI IPEAYCMOTPEHBI CIICAYIOIIHNE
cnenuanbHble momenienus: Kabuner « XuMHUECKUX JUCIUATUIAHY

O6opynoBanne ydeOHOro KabwHeTa W paboumx wmecT kaOuHera TeopeTHYECKHX OCHOB
XUMHYECKON TEXHOJIOTHH

- OCaJI0YHBIE MECTA 10 KOJUYECTBY 00yUaroInXCs;

- aBTOMATHU3HMPOBAHHOE PabOYee MECTO MPEToIaBaTels;

- KOMIUICKT HAIJISTHBIX TOCOOMI (CXEMBI, TIaKaThl U T.1I.)

- KOMIIJICKT y‘Ie6HO-MeTOI[I/I‘{eCKOI>'I AOKYMCHTAIUU.

TexHuueckue cpencTBa 00y4eHus:
- KOMIIBIOTEP C JIMLIEH3MOHHBIM IPOTPAMMHBIM 00ECIICUCHHEM,

- MYJIbTUMEIUAPOCKTOP
3.2. UndopmannonHoe odecnevyenne peaju3anum NporpamMmbl

3.2.1. [leuaTubie U3TAHUA

OcHoOBHBbIE ITEYATHbIE U3TAHUS

1.

Bbuosnorus st mpodeccuii U CrenuanTbHOCTEH TEXHUIECKOTO U €CTECTBEHHO-HAYYHOTO
npoduieit: yaeOHUK JUTsl CTyI. YUpeKIeHUH cpea. mpod. oopasosanwus / B. M. KoHCTaHTHHOB,
A.T. Pe3anos, O. E. ®aneera; mox pea. B. M. Koacrantunoa. — 10-e u3g., crep. — M.:
O0pa3oBaTeIbHO-U30ATEIbCKUN IEHTP «AKagemus», 2022. — 336 c.

. buonorus. 10-11 knacc (yrimyOneHHBIH ypOBEHb): YUeOHUK Ui CpeiHero o0iiero oopasopanus /

B. H. Spbirus [u ap.]; mox obmen penakuueit B. H. Speiruna. — 2-e u3g. — Mockaa:
N3natensctBo FOpaiit, 2022.

. EcrecTtBo3Hanue. buonorus: yaeOHUK A7 CTY . YUPEKICHUN cpea. pod. odpa3zoBanus /

JLA Ilapmrytuna. — 4-e uz., crep. — MockBa: O0pa3oBaTeIbHO-U3ATEIbCKUN IEHTP
«Axagemusy», 2023. — 352 c.

I[OHO.TIHI/ITG.]II)HLIG HCTOYHUKH

1.

buonorus: yueGHUK U1 CTY[. yupexaeHuit cpea. npod. oopasosanus / H.B. UeOriies,
I'.I' I'punesa, I'.C.I'y3ukosa u nip.; nox pea. H.B.UeGrimena. — 12-e usz., crep. — M.:
Wznatenbckuii neHTp «Akagemus», 2017. — 448 c.

. Tewinop . buonorust: 8 3 1. T. 1/ 1. Tetinop, H. I'pun, V. Crayt; nox pen. P. Comnepa ; nep. 3-

ro aHri. u3g. — 14-e uzn. —M. : JlaGoparopus 3uanuii, 2022 — 454 c.

3J'leKTp0HHble H3JaHUA

1.

buonorus. 10-11 kiacc (yriyOiaeHHbIH ypoBeHb): y4eOHUK AJIsi CpEIHEro o01ero oopazoBaHus /
B. H. Spseirus [u np.]; nox oOmei penakmueii B. H. Spsiruna. — 2-e uzn. — Mockaa:
WznatenbctBo FOpaiit, 2022. — 357 ¢. — (Hapoanoe mpocsenienne). — ISBN 978-5-534-
15630-0. — Texcrt: anexkTponHsbli // O6pazoBaTensHas miaardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/509241

O06yxos, JI. K. buonorus: ki1eTku U TKaHU: yueOHOe TocoOue ISl CPETHETO
npodeccuonansHoro oopazosanus / JI. K. O0yxos, B. H. Kupunenkosa. — 3-¢ u3j., mepepad. u

27



non. — Mocksa: U3parensctBo FOpaiit, 2022. — 358 ¢. — (IIpodeccuonanbroe 06pa3oBaHue).
— ISBN 978-5-534-07499-4. — TekcT: anexkrponnslii / OOpa3oBarenbHas maatdopma FOpaidt
[caiiT]. — URL.: https://urait.ru/bcode/494034

. buonorust: yaeOHUK U IPAKTHKYM JUTs cpeiHero mpodeccnonansHoro oopasosanus / B. H.
SApeirus [u gp.]; nox penakuueit B. H. SApsiruaa. — 2-e u3n. — Mocksa: M3natensctBo FOpaiir,
2022. — 378 ¢. — (Ilpodeccronanvuoe odpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr:
anexkTpoHHbIN //Obpa3zoBarenbHas miatdopma FOpaiit|caiit]. — URL:
https://urait.ru/bcode/489661
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4 KOHTPOJIb M1 OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOU JUCITATIINHBI

Pe3yabTaThl 00yUeHHs

Kpurepum onenku

MeToasbl OlIEHKH

Oob6masi/mpodeccuoHanbHas
KOMIIeTeHIIUsI

Pa3zgen/Tema

Tun OLICHOYHBIX
MepOoNnpHUsITHSI

OK O01. BsiGuparh cmoco0sl
peleHus 3aja4
npodeCcCuOHATBLHON
JESTEIIbHOCTH MPUMEHUTEIIEHO
K Pa3JIMYHBIM KOHTEKCTaM

Temer 2.1 -2.3, 3.1- 3.3,
4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.41T-o/ct, 9.5M-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cyxeHue mo Borpocam
JCKIHUU

Pa3pabotka rioccapus
3arnoynHeHue
CPaBHUTEIbHBIX TaOIHUI]
TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha KUCHOJIb30BAHUE
apryMEHTOB,
OMOJIOTUIEeCKOU
TEPMUHOJIOTUU u
CUMBOJIUKH
NupuBunyansHas
caMmocTosiTenbHast pabora
IIpencraBnenne
pe3yIbTAaTOB TMPAKTHUYECKUX
pador

KonTtponsHbie paboThI
3aiuTa TBOPUECKUX paboT
3amura  UHAUBHUAYAJIbHBIX
IIPOEKTOB

Brinonnenne 3aJaHuN
IIPOMEXKYTOUHOMU
aTTeCTalluu

OK 02. Hcnonb3oBath
COBpPEMEHHBIE cpencTBa
TIOUCKa, aHaM3a
u WMHTEPIPETANN
uHpopManuy,

51 MH(OPMaLMOHHbIE
TEXHOJIOTUU Ui BBIOJHEHHUS
3a/1a4 npodecCuOHATIbLHON
JeSITeIbHOCTH

Temsr 1.1, 2.1 -2.3, 3.1-
3.3, 41-43, 5.1-54, 6.1-
6.3, 7.1-7.3, 8.1, 8.2, 9.1-
9.3,

9.4I1-0/c, 9.5IT-o/c, 10.1,
10.2, 10.3I1-o/c, 11.111-0/c

OueHuBaemasi AUCKYCCHS 11O
BOIIPOCaM JICKITUU
Pa3zpaboTka MeHTaIbHON
KapThl B MUHHU TPYIIIax
Brinonnenue u 3amura
1a00paTOPHBIX paboT
[IpencraBnenue
pe3yIbTATOB TMPAKTHUYECKUX
pabor

[IpencraBnenue ycTHBIX
cooO1IeHnH ¢
MpE3EHTALNEN,
MOATOTOBJICHHBIX MO
TEPEYHIO UCTOYHUKOB,
PEKOMEHI0BaHHBIX
Mpeno/IaBaTesieM

OK 04. O dexTruBHO
B3aMMOJIEHCTBOBATH u
paboTaTh B KOJIJICKTUBE U

Temsr 2.1 -2.3, 3.1- 3.3,
41-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,

Ob6cysxaeHue o Borpocam
JEKIUU
IIpencrasnenue

! TIpodeccnonanbHo OPUEHTHPOBAHHOE COAEPKAHKE (COAEPKAHNE PUKIAIHOTO MOYJIs)
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KOMaHie 9.41T-o/c, 9.5I1-o/c, 10.1, | pe3yabTaTOB NPAKTUUECKUX
10.2, 10.3II-o0/c, 11.111-0/c | pabot
3aiuTa TBOPUYECKUX padoT
3ammra  MHIUBHIYaJTbHBIX
MIPOCKTOB
OK 07. CopetictBoBaty | Tempr 1.1, 2.1 -2.3, 3.1- | O6cyxxaeHue mo Bompocam
COXPaHECHHUIO okpyxatomen | 3.3 4.1-4.3, 5.1-5.4, 6.1- | IeKUuH
Cpelbl, pecypcocOepeKeHHUIO, 6.3, 7.1-7.3, 8.1, 8.2, 9.1- Paspabotka riioccapus
HgI/IMeHSITb SHaHHA | g o 3anojHeHue ;
0 U3MEHCHUH  KJIMMaTa, CPaBHUTEIBHBIX TAOIUII
HPUHIHAITBI OepexIIUBOrO 9.411-o/c, 9.5Il-o/c, 10.1, TectupoBanue
npoussonctia,  sdpdextusno | 10-2, 10.311-o/c, 11.1II-0/c | yerppiif onpoc
JICUCTBOBATH JIMKTaHT Ha WMCIIOJb30BaHUE

B YpE3BBbIYAIHBIX CUTYaLUAX
IIK 4.3. IIpoBoauth OKpacky
aBTOMOOMJIBHBIX Ky30BOB.

I1IK 1.6. KontponupoBaTh BbI-
HOJIHEHUE TpeOoBaHUI
0€30MacHOCTH  IPOU3BO/ICTBA,
OXpaHBbl TPYAa, SKOJIOTHH.

IK 6.1. Ornpenenarsb
HEO00X0MMOCTb
MOJICpHU3AIUH
aBTOTPAHCIOPTHOT'O CPEJICTBA.

apryMEHTOB,
OMOJIOrNYEeCKOi
TEPMHUHOJIOTUHU n
CHMBOJINKH
NupuBunyansHas
caMmocTosiTenbHast pabora
IIpencraBnenne
pe3yIbTATOB TMPAKTHUYECKUX
pabor

KonTtponsHbie paboThI
3amuTa TBOPUYECKUX padoT
3amura  UHAWBHUAYAJIbHBIX
MIPOEKTOB

Brimonnenue 3agaHmii
IIPOMEXKYTOUHOU
aTrTecTalyu
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5.0LIEHOYHBIE CPEJCTBA JJIS1 MMPOBEJEHUSI MPOMEKYTOUYHOI ATTECTALIUM
MO JUCHUIIMHE

IIpumepHoe 3ajaHue K 3a4eTy 110 OHOJIOTUH

Bapuant 1

IIpouTHTe TEKCT M pelIMTe pacyeTHbIE 3aa4H

broTonnmBo — nepcrneKTUBHOE HampaBieHHE ONOTEXHOIOTHH

B COBPEMCHHOM MHPE BO3HUK HMHTCPCC K BOCIPOM3BOAUMBIM HMCTOYHHUKAM SHCPIrUH, B TOM YHUCIIC U K

onotoruuBy. [lepBasi mpuuMHa — BOJIHEHHE MO HEBOCHPOHM3BOAMMBIM YIJIEBOIOPOIHBEIM pecypcam H
POCT LIeH Ha HUX. BTopas — momeITKa CTpaH-MMIIOPTEPOB HE(PTH YMEHBIIUTH 3aBUCHUMOCTH OT CTPaH
npousBoauTeneld. TpeTbss — HE0OXOAWMOCTh YIYYLIMTh SKOJOTHYECKYI0 cuTyanmioo. YerBepras —

HOJICPIKATh CEIBCKOE XO3SIMCTBO MyTEM HIEPEIPOU3BOICTBA 36PHOBBIX.

TepMuH «OMOTOIUTMBO» O3HAYACT TOILUIMBO, ITOJy4aeMOe M3 OMOJIOTHMYECKOTO CHIPhS, KaK MPaBHIIO, B
pesyspTare nepepaboTKH CTedel caxapHOro TPOCTHHKA WIIM CEeMSH parica, KyKypysbl, con. Pazmimgaror
KHIKOE OHOTOIUIMBO (Uil JBUratesieii BHYTPEHHETO CrOpaHus, HampuMep, STaHOJ, METaHOJ,
0uMoM3eb), TBepAOe OMOTOILIMBO (JIPOBa, CooMa) U razoo0pasHoe (Ouoras, BOIOpo.).

TexHonmoruss TNPOM3BOJACTBA OWOTOIUIMBA, B OTIAMYHE OT JPYTHX AaJbTEPHATUBHBIX TEXHOJIOTHH
(MCnoNBb30BaHNE DHEPTUU COJIHIIA, BETPA, NMPHIMBOB, T€OTEPMAIbHBIX UCTOYHUKOB, BOAOPOA), MOXKET
NPEOCTABUTh JIOTIOJHUTEIBHBIN BBIMIPBIII MPHU AKCIUTyaTallMd OUOC(Eepbl, B TOM YHCIIE TOBBICHTH
3¢ (EeKTUBHOCTD CENBCKOTO XO3SHUCTBA U JIECHOTO KOMILIEKCA.

[IponsBoacTBO HeAOporux W A(PQEKTUBHBIX BUIOB TOIUIMBA SBISIETCS BEChbMa AaKTyaJbHBIM Ha
CEeTOHAIIHMI JIeHb. Benb Bce ocTpee B COBPEMEHHOM MHUpE CTaHOBUTCS IMpoOJeMa HCIOJIb30BaHUS
JIeIeBBIX dHeproHocurenei. [loutn B OONBIIMHCTBE CTPaH MHpPA Pa3BUTHE TOIUIMBHO-3HEPIeTHYECKOTO
KOMIUIEKCA 3aBHCHT OT CTPaH, MMIIOPTHPYIOIUX HedTh U Ta3, a 3HAYNUT, U BIUSIOT HA JUHAMHKY U POCT
HAIMOHAJIbHOW JKOHOMHUKH. VICTOJIb30BaHHE [CIICBBIX JHEPrOpecypcoB B KauecTBE OMOTOILIMBA
pelIeHHEeM YHEPreTUIECKOM MPOOIeMbI [l TAKUX CTPaH.

«["a30BbIil BOIpOC» B Hallel CTpaHE OCTAaeTCS HEPEHICHHBIM, HECMOTPS Ha YTEIIMTENIbHbIE MPOTHO3BI
NOJUTHKOB. [10CKONIbKY, TAKUM 00pa30M, HAPOIAHOE XO3SIMCTBO U OyIEeT 3aBUCHMBIM OT JIPYTHX CTPaH.
VYuuteiBass 10, uTo Poccus o00namaer OONBIIMMH 3€MENbHBIMUA PECypcaMH M IIMHPOKHUM OIBITOM
HpPEeABIIYIINX TOKOJIEHUH, BO3MOXKHO HCIIOJIB30BAaHWE PACTUTEIBHOTO CHIPbS B KauyecTBE HCTOYHUKA
SHEPruy M TorumBa. Ho pa3BuTHE TOIUIMBHO-IHEPreTUYECKOr0 KOMIUIEKCa HEBO3MOXKHO 0€3 pa3BUTHS
OMOTEXHOJIOTMHU U HOBBIX pa3pa0dOTOK B ATOH 001acTH SKOHOMHKH. PelmieHne 3Toi mpoOiIeMsl yaydImuT
KaK 9KOJIOTMYECKYI0, TaK M DKOHOMHYECKYI0 CHUTyaluio B Hameil crpaHe. HeoOXoaumbIM ycnoBHEM
oOecrieueHus] pa3BUTHUS B ATOH 00JIACTH SIBIISIETCSI COOTBETCTBHE MEX/Ty Ka4eCTBOM U IIEHOM NPOIYKTa.
To ecTh, pu MPOU3BOJCTBE JaHHOTO BU/A TOILUIUBA CHIPbE JOJDKHO OBITH OBICTPO BOCCTAHOBHTEIIBHOM, a
IPH €r0 IKCIUTyaTaliy BEIOPOCHI B aTMOC(EPyY MUHUMAITBHBI.

B kadecTBe Takoro OMOTEXHOJIOTHS TpeiiaraeT OMOATAaHOJ, KOTOPBIA YIOBJIECTBOPUT IHEPreTUUECKHE
HOTPEOHOCTH HAPOHOTO XO3SHCTBA U OTBEYATh TPEOOBAHHUAM MHPOBOTO phIHKA. [T0CKOIBKY OHO3TaHOI
— 9TO &JIbTEPHATHBHBIA HCTOYHUK CYIIECTBYIONIETO TOIUIMBA, KOTOPOE MOXET OBITh pEIICHUEM
npoOJIeMbl HEXBAaTKH TOILUINBA, 3arPsA3HEHUE OKPYKAIOIIEH CPeJibl, TII00aIbHOTO TIOTEIUICHHS U PAa3BUTHUS
cenbcKoro xossiictBa. [loaToMy NmpoM3BOACTBO OMOATAHONA SIBISETCS YPE3BBIYAHHO MHTEPECHBIM IS
NpPOBE/ICHHS HAYYHBIX MCCICIOBAHUN B 00JACTH MPOMBIIIICHHOH OMOTEXHOIIOTHH, & HIMEHHO B 00JIaCTH
OMOIHEPTeTHKH.
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brosnepreruka — 0JIHO W3 HANpaBleHUH OMOTEXHOJIOTHH, CBSI3aHHBIX ¢ 3Q)QEKTHBHBIM HCIIOIH30BAHUEM
SHEPrHuH, aKKyMYJIHUPYETCs IPU POTOCHHTE3E. DTOr0 MOXKHO JIOCTUYD CIICAYIOIIUMHE CIIOCOOaMU:
npeoOpa3oBaHue OMOMAacChl, HAKOTUIEHHOH B pe3ysbTare (POTOCHHTE3a, B JCIIEBOE U BHICOKOKAJIOPUHHOE
TOIJIMBO — METaH, STAHOJ U APYTHE YTICBOIBL;

MoauduKanyei camoro mporecca GOTOCHHTE3a, B pe3yJIbTaTe KOTOPOTO YHEPTHS CBETa C MaKCHUMaIbHOM
3¢ (eKTUBHOCTHIO pacxomyeTcs Ha 00pa3oBaHUE BOJOPO/A FITH IPYTOr0 TOIIIHBA.

OOmast uenb JAaHHOW HAay4YHO-HCCIIENOBATENIBLCKOW pPadOTHl 3aKII0YaeTcs B ONTUMH3ALUU  YCIOBHUM
(epMEHTAaTHBHOTO THUAPONN3a KpaxMmana KyKypy3bl, KOTOpas HCIIOJIB3YEeTCS B KadeCTBE CHIPHS JUIA
MIPOU3BOACTBA OMOJIOTHYECKOTO dTaHOJIA.

OTOT 3Tam SBIsSETCS BaKHBIM B MPOW3BOJACTBE OMOITAHONA W3 PACTUTENBHOTO CHIPBS, COACPKAILETO
kpaxmain. [lockonmbKy ApPOXKHM — MPOAYLEHTHl CHOUPTOBOTO OpOKEHUS] MOTYT COpa’KUBaTh TOJBKO
npocTeie yriaeBoasl. [loaTomy mpoBeaenne hepMEHTAaTHBHOTO THAPOIN3a B J1aOOpaTOPHBIX YCIOBHAX U
BBISBJICHHE ONTHUMAJBbHBIX YCIOBHM ISl 3TOTO MpOLecca SIBISETCS CIOKHBIM M BaXKHBIM 3TarnoM. VIMeHHO
OT MOATOTOBKH CHIpbSl U Mpolecca (HEepMEHTATUBHOTO THAPOSU3a OONbLICH CTETIEHHW 3aBHCUT BBIXOJ
STUIIOBOTO CIIUPTA M €T0 Ka4eCTBEHHBIE ITOKA3aTEIH.

Pazpabotkn B o00Omacth OWOTEXHOJOTHHM MOTYT CTaTh pEIIeHHEe MHOTHX TMPOOJIEeM TOILTUBHO-
9HEPreTUYECKOr0 KOMIUIEKCa CTpaHbl. YBEIMYCHHWE OKTAHOBOTO YHCJA, YMEHBIICHHE KOHLIEHTPAalUu
BpPEIHBIX KOMMIOHEHTOB B BBIXJIONHBIX razax (CO, N 2 O, NO wu ap.). BospoxmeHne cembcKoro
X035iicTBa,  A(PQPEKTUBHOCTH  WCIOJNB30BaHUS  OTXOAOB  THINEBOHM,  IEIUTIOJIO3HO-OyMa)KHOU
MPOMBIIIIIEHHOCTH U TIEPEOCHAIICHHE HEPaOOTAIOIINX 3aBOJJOB — 3TO U €CTh MPEUMYyIlecTBa OHOITaHOIa
nepea CymeCTBYIOIMMHU BHUAAMH 3KOJIOTMYCCKH OIIACHBIX BHUIAOB TOILIMBA. To €CTb, MPOU3BOACTBO
0MOATaHONA Ha CYIIECTBYIONMINX CIUPTOBBIX 3aBOJAX MOXKET CTATh JIyUIIeH albTepHATHBON HACTOAIIETO
u Oyayuiero.

3amaga 1. EsxerogHo BcleacTBHE aBapuii Ha He(TENpPOBOAAX W TaHKEpPaxX, HPOMBIIUIEHHBIX U
TPaHCHOPTHBIX BBHIOPOCOB, MOMKHM aBTOMAIIIMH, CyIOB, UCTEPH U TPIOMOB TaHKEPOB B MHPOBOW OKeaH
nonazgaer 14 miaa T HepTu. OauH TpaMMm HedTH (HeQTENmpPOAYKTOB) crocoOeH 0Opa3oBaTh IUICHKY Ha
wiomaau 10 M? BOAHOH TOBEPXHOCTH.

Omnpezpenure IUIOIIAAb €XETOJHOTO 3arpsA3HEHHs MHPOBBIX BojoeMoB. HaiiTH, Kakoe KOJIMYECTBO
copbeHTa moHamoouTCst IuIsi coopa HeTSIHON TUICHKH, MPUXOASIIeHcs Ha 1 KM? MOBEPXHOCTH MOPCKOM
BOJIBI, €CII OJWH KHJIOTpaMM copOeHTa MokeT BmuTath 8 1 Hedtu. Cpennsis ruioTHocTs Hedtu 820
kr/mM°. Kakue Ononornyeckue METOIbl UCTIONB3YIOT IS YAAJeHNs. HEQTAHOTO 3arps3HEHUs

3agaua 2. B Hurepum u3-3a HEOCTOPOXKHOCTH Pa0OYMX B OJHMH JICHb 3aropeiiiuch JBe He(TSIHbBIC
CKBa)XUHBI, MOXap Ha KOTopbIX amwics 1 mecsau. Jeim Hakpeut minomans 1000 ra. Ilpu uéM Ha nmouiaau
900 ra xoHUEHTpauus apiMa coctasisia ot 1,5% 10 3%, a Ha mowmanu 100 ra — no 1,5%. CmeprensHO
KOHIIEHTpAIMen A KUBOTHBIX sBisgeTcss 1,5%. JKuBoTHbix Ha Tepputopuu 100M2 coctasmser 10000
ocoOeii. [Tocne TyiieHus moXxapa BO3AyX, C ONMACHOW I dKU3HU JKUBOTHBIX KOHIICHTPAIMEH SIOBUTHIX
BEIIECTB, JepXaycsa eme Mmecsan Ha twiomanu 10 ra. [ TymeHus mokapa WCIONB30BAJICS JUHAMUT
(TeppuTopust pacrpoctpaneHust B3pbIBHOH BoJHBI — 100 M2). OT B3pbiBa JWHAMHUTA TOTHOANO KaXKIOE
TPEThE )KUBOTHOE.

Ckonpko 3a J1Ba Mecsla MOTHOJI0 XUBOTHBIX, €CIH KaXIbId JEHb OT yaymbs morubano 100000
JKUBOTHBIX Ha momagu B 10 ra?
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