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1. OBIIASI XAPAKTEPUCTHKA ITIPUMEPHOM PABOYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOM JUCHUIIJIAHBI «BUOJIOT UsT»

1.1. MecTO IMCUMILIMHBI B CTPYKTYpe o0pa3oBaTesibHO# nporpammsel CIIO

Oob1eoOpa3oBaTenpHas quciuIuinHa «bruonorus» nsydaercs Ha 6a30BOM ypOBHE
B 00mieoOpa3oBaTelbHOM IHMKJIE€ YYeOHOTO IUlaHAa OCHOBHOHM MpodeccrnoHalbHOM
oOpazoBarenpHOil mporpammel 09.02.11 «Pa3pa®oTka u ymnpaBieHHe MNPOrPaMMHBIM
o0ecrieueHueM».

TpynoemkocTh nucuuiuiiabl «buonorus» Ha 6a30BOM ypOBHE COCTaBisieT 72
yaca, M3 KOTOpbIX 12 yacoB BKIIOUYAET MPO(PECCHOHAIBHO-OPUEHTUPOBAHHOE
coJiep)KaHue, yCUIIMBaroliee Npo(hecCHOHAIbHYIO COCTaBIISIONIYIO [0 CIIEUaIbHOCTH.

[IpodeccnonanbHO-OpUEHTUPOBAHHOE COJIEPKAHUE PEATU3YETCS B MPUKIIATHOM
Monayie (paszaen 5 “buosiorust B >KM3HU) JJIsl BCEX CIEIMAIBLHOCTEH Ha MaTepuaie
KEWCOB, CBS3aHHBIX C aHAJIM30M HHQPOpPMAIIMK O Pa3BUTUU U TPUMEHEHUU
OMOTEXHOJOTHI 1O  oTpacisaM  Oyaymed  npodecCUOHANbHONW  JIeITEIHbHOCTH
oOyuatomuxcs. Kpome TOro, mpodeccHoHaabHO-OpUEHTHPOBAHHOE COJEpKaHUE
yuduThIBa€TCS B pasfene 4 “Okojorus” TpU BBINOJIHEHUH JIAOOPATOPHBIX U
OPAaKTUYECKUX pPaldOT, CBSI3aHHBIX € Oynaymied MnpodeccuoHaIbHON AESITENTbHOCTHIO
oOydJaronuxcs.

1.3. He.ﬂl/l H IVIAHUPYEMBIC PE3YyJbTAaThl 0CBOCHUS NUCHHUIIVIMHBI:

Heas: ¢QopmupoBanue y CTYyIEHTOB TMpPEACTaBICHUS O  CTPYKTYpPHO-
(YHKIIMOHAIBHON OpraHU3al[MH >KUBBIX CHCTEM Pa3HOr0 paHra Kak OCHOBBI IMIPUHATHS
pelIeHN B OTHOIIEHUH OOBEKTOB JKUBOM MPUPOJIBI U B IPOU3BOACTBEHHBIX CUTYALIHSX.

3apaum:

1) copmupoBaTh MOHMMAHUE CTPOCHHUS, MHOTOOOPA3Us U OCOOCHHOCTEH JKHUBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3allH, 3aKOHOMEPHOCTEN MPOTEKaHUSI OMOJOTUYECKUX
IIPOLIECCOB U SIBJIICHUM B OKPYXKAIOLIEW Cpele, LIEJOCTHOM HAay4HOM KapTUHBI MUpa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMCHHS OINPEACIATh JKUBBIC OOBEKTHI B MPHPOJE; MPOBOIAMTH
HAOJIIOJIEHUST 32 DKOCHCTEMaMHU JUIS BBISABJICHUS €CTECTBEHHBIX W aHTPONOTEHHBIX
U3MEHEHUI, UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOACHUH,

3) cdhopmupoBaTh HABBIKM  IPOBEACHHUS  MPOCTEHIIMX  OHOJOTHYECKUX
AKCIIEPUMEHTAJILHBIX MCCIIEIOBAaHUMN C COOIIOICHUEM MpaBUil 0€30MacHOTO oOpalieHus
¢ 00BEKTaMH U 000PYIOBAHUEM,;

4) pa3BUTh yMEHUS HCIIOJIb30BaTh HMH(OpMAIO OMOIIOTUYECKOTO XapaKTepa U3
Pa3IMYHBIX UCTOYHUKOB;



5) copmupoBaTh YMEHUS POTHO3UPOBATH MOCIEACTBHSI CBOCH JIEATEITHHOCTH I10
OTHOIIEHUIO K OKpYXalomel cpeae, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBATH U
co0JiroaTh Mephl MPO(PHITAKTUKY 3a00ICBaHUM.

6) copmupoBaTh MOHUMAHKE 3HAYUMOCTH JIOCTH)KCHUN OMOJIOTHYECKON HAyKU |
TEXHOJIOTMA B TMPAKTHYECKOW JESITCIBHOCTH 4YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX
MEJIUIIMHCKUX TEXHOJIOTUNA U arpoOUOTEXHOIOTUH.



1.2.2. Ilnanupyemblie pe3yJbTaThl OCBOCHHS 00111e00pa3oBaTebHOM AMCHMILIMHBI B c00TBeTcTBHHU ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO
Kox u Il1anupyeMbie pe3yJibTaThl 0CBOCHHS JHCIHILIHHbI
HAMMEHOBAaHUE
¢opmupyembix Oo6mmue! JMCHUMILITHAPHbIE
KOMIIETeHIINH

OK 01. Beibupats
CIOCOOBI peIICHHUSI
3a7a4
poeCCHOHATTLHON
JeATELHOCTH
PUMEHHUTEIBHO K
Pa3ITUYHBIM
KOHTEKCTaM

B yacTu TPy10BOr0 BOCIIUTAHMS

- TOTOBHOCTh K TPYyIdy, OCO3HAaHHME IIEHHOCTH MacTepCTBa,
Tpyaomooue;

- TOTOBHOCTHb K AaKTMBHOM [EATEILHOCTH TEXHOJOTHYECKOH M
COLMAIGHOM  HANpPaBJICHHOCTH, CIHOCOOHOCTh HHHUIMHPOBATH,

IUIAHUPOBaTh M CaMOCTOSITEIbHO  BBINIOJHATH  TaKYHO
NEeSITeIbHOCTD;
- HWHTEepeC K pa3auuHbiM  chepam  mpodeccruoHaTbHON
JIESITEIILHOCTH,

OBnajgeHre yHHBEpPCATLHBIMU Y4EOHBIMU TO3HABATEIbHBIMU
JNEUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE IeiCTBHS:

- CaMOCTOSITENTbHO  (pOPMYJIHUPOBATH U
npo0JeMy, paccCMaTpPUBATh €€ BCECTOPOHHE;
- YCTaHaBIIMUBaTh CYIIECTBEHHBI MPU3HAK WU OCHOBAHUS IS
cpaBHEHUS, Kiaccuukanuu u 0000IIeHHS;

- ONpeNeNsaTh IeNU JESATENbHOCTH, 3a/laBaTh MapamMeTpbl M
KPUTEPUU UX JOCTHKCHHUS;

- BBISIBIISITD 3aKOHOMEPHOCTH u
paccMaTpUBaEMBbIX SIBIICHUSIX;

AKTYaJIM3UPOBATH

IIPOTHUBOPCUMA B

c(OPMHUPOBAHHOCTh 3HAHWA O MECTE W POJIM OUOJIOTHH B
CHCTEME HAYYHOTO 3HAHUSI, PYHKIIMOHAIBHON I'PAMOTHOCTH
YeIoBeKa ISl PEIICHUS )KU3HEHHBIX Mpo0IieMm;

cOPMHUPOBAHHOCTh YMEHHS PACKPBIBaTh  COJCpPKAHUE
OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX TEPMUHOB U ITOHSTHIA:
KU3Hb, KJIETKA, TKaHb, OPTaH, OPraHU3M, BUJI, TIOMYJISIIHS,
JKOCHCTeMa, OWOIIeHO3, Ouocdepa; Merabonm3m (0OMEH

BEIIECTB M  NPEBpallleHHUEe  HSHEPruM), TIOMEOCTa3
(camoperynsanusi),  OmocuHTe3  Oenka,  CTPYKTypHas
OpraHu3aIys KMBBIX CHCTEM, JIMCKPETHOCTD,
CaMOpETyJISLMSI, CaMOBOCIPOU3BEACHHUE (PENpPOAYKIHS),
HACJIE/ICTBEHHOCTb, W3MEHYMBOCTb, JHEPro3aBHCUMOCTb,
POCT U pa3BUTHE, YPOBHEBAsI OPraHU3aLINS;

c(hOpPMHUPOBAHHOCTh YMEHHSI PaCKpbIBaTh  COJIEpKaHUE

OCHOBOIIOJIATAlOIIMX OWOJIOTHYECKUX TEOPUH W THIIOTE3:
KJIETOYHOW, XpOMOCOMHOM, MyTallMOHHOM, 3BOJIFOITAOHHOM,
MPOUCXO0XKACHUS KU3HU U YEJIOBEKa;

c(OpPMHPOBAHHOCTH YMEHUA pacKkphIBaTh
OCHOBOIIOJIATAOLIHE Ouosornveckue 3aKOHBI u
3akoHomeproctd  (I.  Mennens, T. Moprana, H.U.

1 YKasblBalOTCA IMYHOCTHbIE M MeTanpeameTHble pe3yabTaTbl 3 ®rOC COO (8 nocneaHel peaakumm ot 12.08.2022), dopmupyemble 0buieobpa3oBaTeibHOM AUCUMMANHON

2[IncumnamHapHble (npegmeTHble) pesyabTaTbl yKasbliBatoTca B cooTseTcTsumn ¢ PrOC COO (B nocneaHel pegakumm ot 12.08.2022)




- BHOCUTh KOPPEKTUBHI B ICATEIBHOCTD, OIIECHUBATH COOTBETCTBHE
pe3yNbTaTOB  IENsAM,  OIEHUBATh  PUCKH  TOCIEACTBHMA
NeSTENLHOCTH;

- pa3BUBATh KPEATHBHOE MBIILIICHUE MPHU PEIICHUN JKU3HCHHBIX
npoosieM

0) 0a30BbIe HCCIeA0BaTEIbLCKUE AeliCTBUSA:

- BJAJIETh HABBIKAMH Y4E€OHO-UCCIIEIOBATEIBCKOW W TPOCKTHOM
JESITEIIbHOCTH, HABBIKAMU Pa3pelIeHUs Mpooem;

- BBISIBJISITH NIPUYMHHO-CIICJICTBEHHBIC CBSI3U U aKTyaJHM3UpOBATh
3a/1a4y, BBIIBUTATH THIIOTE3Y €€ PEIICHHsI, HAaXOAUTh apTyMECHTHI
JUTS IOKA3aTeNIbCTBA CBOMX YTBEPIKICHHIA, 3a71aBaTh MapaMeTPbl U
KPUTEPUU PEIICHHUS;

- QHATU3UPOBaTh TMOJYYCHHBIC B XOJ€ pEIICHUS 3aJlauu
pe3yNbTaThl, KPUTUYECKU OICHUBATh WX JIOCTOBEPHOCTb,
NPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- YMETh MIEPEHOCHUTD 3HAHKS B TO3HABATEIIBHYIO U MTPAKTHICCKYIO
00J1acTH KU3ZHEEATEILHOCTH;

- yMEThb HHTETPHUPOBATH 3HAHWS W3 PA3HBIX MPEAMETHBIX
oOmacreit;

- BBIJIBUTATh HOBBIC UJICH, MIPE/IAraTh OPUTHHAIBHBIC TOAXOIBI U
peleHus;

- CHOCOOHOCTH WX WCIIOJIb30BaHHSI B TI03HABATCILHON U
COILIMANILHOM MPaKTUKE

Bagswuosa, O. I'ekkenst, . Mrosutepa, K. bapa), rpanuiisr ux
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

IpUOOpeTEeHNE OMbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAay4yHOTO T[IO3HAHWS, WCIHOJIB3YEeMbIX B  OWOJIOTHH:
HAOJIOJICHUSI U OINMCAHUSl KUBBIX CHUCTEM, IPOILIECCOB U
SIBJICHUW; OpraHu3allid W TPOBEICHUS OUOIIOTUYECKOTO
JKCIIEPUMEHTA,  BBIABMIKEHHS  TUIOTE3,  BBISBICHUSA
3aBUCHMOCTH  MEXAY  HCCICIYeMBbIMH  BEIMYMHAMH,
00BSICHEHUS MOTYYEHHBIX PE3yIbTAaTOB U (POPMYITUPOBAHUS
BBIBOJIOB C HCITOJIb30BAHMEM HAYYHBIX TIOHATUN, TCOPHIA U
3aKOHOB;

c(OpPMUPOBAHHOCTh YMEHHUS BBIICIATh CYIICCTBCHHBIC
OpU3HAKKW BHUPYCOB, KIETOK TPOKAPHOT M DSYKApUOT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHU3MOB, BHJIOB,
OHOreoleHO030B U HKOCHCTEM; OCOOCHHOCTH MPOIIECCOB
oOMeHa BENICCTB W TPEBpAICHUS DHEPTUU B KIIETKE,
(boToCHHTE3a, MIACTHYECKOTO M dHEPreTHYeckoro ooMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOIOTBOPEHUS, PA3BUTHS
U Pa3MHOKEHUS, WHAMBHUIYAIbHOTO Pa3BUTHUSI OpraHH3Ma
(onTOreHe3a), OOpPHOBI 3a CYIIECTBOBAaHUE, €CTECTBEHHOTO
otOopa, BUI000pa30BaHuUs, MPUCTIOCOOTIEHHOCTH
OpPraHW3MOB K Cpelle¢ OOWTAaHWS, BIHMSHHS KOMIIOHCHTOB
9KOCUCTEM, AHTPONOTEHHBIX H3MEHEHUIl B JKOCHUCTEMax
CBOCH MECTHOCTH, KPYTOBOPOTa BEIECTB W IpPEBpaIlCHUE
9HEpruu B buocdepe;

cOpPMUPOBAHHOCTh ~YMEHHsI peliaTh OWOJIOTUYECKUE
3aJ1a4M, COCTABJISITh TCHOTUITMYECKHE CXEMbI CKPEIIUBAHUS
JUIS  pa3HbIX THUIOB  HACJIENOBAaHUS TPU3HAKOB Y
OpPTaHHW3MOB, COCTABJIATH CXEMBI IIEPEHOCA BEIISCTB U
SHEPTUU B DKOocHcTeMax (I[eNU MUTAHUS, TUIIEBHIE CETH)

OK 02.
Hcnons3oBaTh
COBPEMEHHBIE
CpelcTBa MOKCKA,
aHanu3a u

B 06,1acTH HEHHOCTH HAYYHOI'0 O3HAHMSA

- C(pOPMHUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Da3BUTUS HAyKH M OOIIECTBEHHOM
MPAKTUKU, OCHOBAHHOT'O Ha IUAJIOTe KYJIbTYpP, CHOCOOCTBYIOLIETO
OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIHTYPHOM MUDE;

cOpPMUPOBAHHOCTh ~YMEHUH KPUTUYECKH OLIEHUBATH
H(pOpMAIIHIO OHMOJIOTUYECKOTO COJIepIKaHUS,
BKJTIOYAIOIYI0 TICEBJIOHAYYHBIC 3HAHUS W3 Pa3IUYHBIX
HWCTOYHUKOB (Cpe/cTBa MaccoBOW WH(MOpMAIUU, HAy4YHO-
MOTYJISIPHBIE MAaTEPHaJIbl); WHTEPIPETUPOBATh ITUYCCKHUEC




UHTEPIpETaluH
UHPOpPMALIUHU U
UH(OPMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodeCCHOHATBEHON
JeATETbHOCTH

- COBEPILIEHCTBOBAHME S3bIKOBOM M YMTATENIbCKOM KyJIBTYphl Kak
CPEJCTBA B3aUMOAECUCTBUSI MEXKAY JIFOJIBMU U TO3HAHUS MUPA;

- OCO3HaHWE LIEHHOCTH HAay4yHOW JesTelNbHOCTH, T'OTOBHOCThb
OCYIIECTBIIATh IPOEKTHYIO U HCCIIE0BATEIbCKYIO IEATEIBHOCTD
UH/MBUYaJIHO U B TPYIIIIE;

OBnaseHrne YHUBEPCAJIbHBIMM YYEOHBIMM I103HABATEJIbHBIMU
NEUCTBUSIMU:

B) padorta ¢ nundopmanmueii:

- BJIQIETh HAaBbIKAMU IOJIy4yeHHs] MHPOPMALUU U3 HCTOYHHKOB
Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH MOMCK, aHAIU3,
CHUCTeMaTH3allMi0 M HMHTEPIPEeTaluio HH(GOpMAMK Pa3IMUHBIX
BUOB U (POPM IIPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3JINYHBIX (pOpMaTax ¢ y4eTOM Ha3HAUCHHUS
UHPOpPMALIUK W IIETICBOH ayIWTOPHH, BBIOMpAs ONTUMAIBHYIO
(dbopMy npeacTaBiIeHUs U BU3YyalIU3alluy;

- OLCHHMBATH JIOCTOBEPHOCTh, JETUTHUMHOCTh HH(pOpMAIHH, e
COOTBETCTBUE MPABOBBIM U MOPAJIbHO-ITUUYECKUM HOPMaM;

- HCII0JIb30BATh CpeacTBa WH(POPMAIIMOHHBIX "
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pELIEHUHM KOTHUTHUBHBIX,
KOMMYHHUKAaTHBHBIX U OpraHU3allMOHHBIX 33/1a4 C COOJIIOJIEHUEM
TpeOOBaHUN HPrOHOMHUKH, TEXHUKU O€30MAaCHOCTH, TUTUEHBHI,
pecypcocOepekeHusi, MPaBOBBIX M OSTUYECKHUX HOPM, HOPM
UH(POPMALIMOHHOM 6€30MacHOCTH;

- BJIAJIETh HaBBIKAMU PACIIO3HABAaHUS M 3alllUThl MH(POpPMAIUH,
UH(OPMALMOHHOM 0€30MaCHOCTH JMYHOCTH

aCrMeKThl COBPEMEHHBIX HCCIEJAOBaHUNH B OHOJIOTHH,
MeIULUHE, OMOTEXHOJOTHH, PAacCMaTPUBATh TI00AJIbHBIC
9KOJIOTHYECKHEe MPOoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOLLIEHUIO K HUM COOCTBEHHYIO IIO3UIHIO;
cOpMUPOBAHHOCTh YMEHHUH cO3/1aBaTh COOCTBEHHbBIE
MUCHbMEHHBIE M  YCTHBIE COOOLICHMS Ha  OCHOBE
Ouosornueckoi nHGOpPMALIUK U3 HECKOJIBKUX UCTOUHUKOB,
IPaMOTHO MCIOJIb30BATh MOHATUWHBIN anmapar OMOJIOTUN

OK 04. DddexTrnBHO

B3aMOJENCTBOBAThL
" paboTatb B
KOJUIEKTUBE "
KOMaH 1€

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOITPEICTICHHIO;

-OBJIa/ICHHE HaBbIKaMU Y4eOHO-HCCIIEeI0BATENbCKOM, TPOSKTHOM 1
COIIMAJIFHOM NIeSATEIIFHOCTH;
Osaagenne YHHBEPCAJbHBIMH
JAefiCTBUAMU:

0) coBMecTHAasI 1eSITEJIbHOCTD.

- TOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOU H
UH/IMBUIYaJIbHON PabOTHI;

KOMMYHHUKATHBHBIMH

MpUOOpETeHUE OIbITa MPUMEHEHHs] OCHOBHBIX METOOB
HAay4yHOTO T[IO3HAHUSA, UCHOJb3YEeMbIX B  OHOJIOTHH:
HAOJIOZCHNST U OIUCAHUS KMBBIX CHUCTEM, IPOILIECCOB U
SBJIEHUI; OpraHU3alMd U MPOBEIEHUS OMOJOTHYECKOIr0
OKCIIEPUMEHTA,  BBIABIIKEHUsS  TUIIOTE3,  BBIABICHUSA
3aBUCUMOCTH  MEXJIY  MCCIEIYEMBbIMH  BEJIMYMHAMH,
00BSICHEHUS MOJTyYEHHBIX PE3YJIbTATOB M (HOPMYITUPOBAHHS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX MOHATUN, TEOPUN U
3aKOHOB




- IPUHUMATh LIETTH COBMECTHOM JI€ATEeIbHOCTH, OPraHU30BbIBATh U
KOOPJIMHUPOBATH JIEUCTBHUS 1O €€ JOCTUXKEHUIO: COCTABJISITH TUIAH
NEHCTBU, paclpenensiTs poJid C YYeTOM MHEHHUH YYaCTHHUKOB
00CyXJ1aTh pe3y/bTaTbl COBMECTHOM pabOThI;

- KOOPJAMHHUPOBATh U BBIMOIHATH pabOTy B YCIOBHSIX PEaIbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBUS;

- OCYUIECTBIIAITh IO3UTUBHOE CTPATETMYECKOE IIOBEACHHUE B
Pa3IMYHBIX CUTYAIMsIX, IPOSIBIATH TBOPUYECTBO U BOOOpaKEHUE,
OBITH UHUIIMATUBHBIM

OBJ1ajieHHe YHUBEPCAJIbHBIMH PeryJATUBHBIMHU I€ICTBUAMM:
I') MPUHSITHE ce0sl U IPYTUX JIIOIeii:

- IPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX JIFOJEH IIPU aHAIU3e
pe3yNbTaTOB JIEATEIbHOCTH;

- IpU3HABaTh CBOE IIPABO U MPABO JIPYIUX JIOAEH Ha OIMINOKU;

- pa3BHBATh CIIOCOOHOCTH MOHMMATh MHUP C TO3UIMH APYroro
4eJIoBeKa

OK 07.
CopeiicTBOBaTh
COXPaHEHHIO
OKPYKarOIIEH
Cpelpl,
pecypcocOepexeHu
10, IPUMEHSATH
3HaHUs 00
W3MEHEHUH KIIMMaTa,
TIPHUHITATIBI
OepeKITMBOTO
MIPOM3BO/ICTBA,

3¢ PEeKTUBHO
JIEUCTBOBATH B
Ype3BhIYAHBIX
CUTYaIHSIX

B 00/1acTH 3K010rH4€CKOr0 BOCIIUTAHUSA:

- c(hOpMUPOBAHHOCTh 3KOJOTUYECKOW KYNbTYpPbl, MOHUMaHUE
BIIMSHUS COLMATIbHO-DKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHHE
OPUPOJHON U COLMAIbHOW Cpeapl, OCO3HAHUE TJI00AIBHOIO
XapakTepa 3KOJOrMUECKUX MpoliIeM;

- IUIAHUPOBAHUE W OCYLIECTBJICHUE ACHCTBUN B OKpYKArOLIEH
Cpele Ha OCHOBE 3HAaHMS LEJIeH YCTOWYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;

AKTUBHOE HENIPUATHE ACHUCTBUH, IPUHOCAIIUX BPEI OKPYXKaAIOLIEH
cpene;

- yYMEHHE IPOrHO3UPOBATh HEOIArONPHUATHBIE 3KOJIOTMYECKHE
MTOCJIE/ICTBHSI MPEITPUHUMAEMBIX JIEHCTBHM, IPEAOTBPALATh UX;
- paclIlMpeHHE  OmbITa  JEATEIBHOCTH  JKOJIOTMYECKOH
HaIPABICHHOCTH;

- OBJIa/ICHUE HABBIKAaMM Y4e€OHO-UCCIIE10BATEIbCKON, IPOEKTHOM
U COLIMAJIBHOU IeSATEIbHOCTH

c(OpPMUPOBAHHOCTb YMEHMSI MPUMEHSTh IOJyYEHHbIE
3HaHUS U1 OOBSACHEHHs OMOJOTMYECKUX TIPOLECCOB U
SBJICHUM, Ul TPUHATUS NPAKTUYECKUX pELIEeHUH B
MOBCEHEBHOM KHM3HHU C LIeNbI0 00ecrieueHns 6e30MacHOCTH
CBOErO 3JI0POBbS U 3J0pPOBb OKPYKAKOIIMX JIFOJIEH,
COOJIIOJICHHSI 3/I0pPOBOT0 00pa3a >KU3HU, HOPM I'PaMOTHOTO
IIOBEJICHUS B OKPY’KAIOIIEH TPUPOJHON Cpejie; TOHUMaHue
HEOOXOAUMOCTH UCIOJIb30BaHUS JOCTHKEHUM
COBPEMEHHOW  OWOJOTMM W OWOTEXHOJIOTHH NSt
PalMOHaIBHOTO IPUPOIOIOIB30BAHUS




2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJILHOM JTUCITUTIIVHBI

2.1. O0beM TMCUUILUTHHBI U BUIbI y4e0HOH padoThl

Bux yueOHoI padoThI O0bem B yacax
O0bem 00pa3oBaTe/IbHOM MPOrPaMMbl TUCHUIIINHBI 72
B T.4.
OcHoOBHOE coep:KkaHue 72
BT. 4.
TEOPETUICCKOE OOYUCHHE 40

B T.4. IpO(ECCUOHATILHO-OPUEHTUPOBAHHOE COJICPKAHHE 2
MPAKTHYECKHUE 3aHATHS 30

B T.4. IpO(ECCUOHATIbHO-OPUEHTUPOBAHHOE COJICPKAHHE 8
IIpomexyTouHasi aTTecTallUA (324€T C OLIEHKOMH) 2




2.2. TemaTu4ecKUi NJIAH U COAEPKaHUe TUCUUILIUHBI

(01113
HaneHoBAHLe Conepkanue yueOHOro marepuasa (OCHOBHOE H HpO(l)eCCI/IOHa.JIbHOU- en DopMuUpyeMBbI
- OPHEHTHPOBAHHOE), TA00PATOPHBbIE U NPAKTHYECKUE 3aHATHSA, IPUKJIATHON MOYJIb wae e
(Ipu HAJTUYHH) oB KOMIIETEHI[U U
1 2 3 4

Pa3zpnen 1. KiieTka — cTpyKTYPHO-(DYHKIIHOHAIbHAS €IMHUIIA )KUBOTO 18
Tema 1.1. OcHoBHOe coiep:xaHue 2 OK 2
buosaorust kak | Teoperuueckoe o0yueHue: 2
Hayka. O0wmasi  |CoBpeMeHHBIE OTpacIIH OHOIOTHUECKUX 3HAHUH. CBA3b OHOJIOTUH C JPYTHMHU HAyKAMH:
XapaKTePUCTHK |Ouoxumusi, Onodusnka, OuoHuka, renoreorpadus u np. Posb u Mmecto OUoiI0ruu B
a JKU3HHU dbopMHUpPOBaHUN COBPEMEHHON HAYYHOUM KapTHHBI MUPA. Y POBHU OpTraHU3AINH KUBOU

Matepuu. OO01as XxapaKTepUCTUKA KU3HU, CBOMCTBA )KUBBIX CUCTEM. XUMHUYECKUN COCTAB

KJIETOK
Tema 1.2. OcHoBHOe coepkanune 6 OK-1
CTpyKTypHO- Teopernueckoe o0yuenue: 2 OK -2
¢pynxkumonaabH | Knerounas teopus (T. [lBanu, M. [lneiiaen, P. Bupxo). OCHOBHBIE MOT0XKEHUS OK -4
asi OPraHM3aIus | COBPEMEHHOM KJIIETOYHOU T€OPUHU. THUIIbI KIIETOYHOW OPraHU3aluu: MPOKAPUOTUYECKUN U
KJIETOK syKapuoTuyeckuii. OTHOKJIETOUYHbIE U MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHne

poKapuoTUYECKOH KiIeTku. CTpoeHue 3ykapuoTuieckoil kinetku. Hekinerounsie hopMbl

KU3HH (BUPYCHI, OakTepuodarn)

JlabopaTopHblie 3aHATHS: 2

[TpuoOpeTeHue onbITa MPUMEHEHUS TEXHUKA MUKPOCKOTTUPOBAHMUS NP BHIMIOJTHEHUU
1abopaTopHBIX PaboT:
JlaboparopHast
1. JlabopaTtopnas pabota «CTpoeHue KIeTKH (PacTeHus, )KUBOTHBIE, TPUOBI) U
KJIETOYHBIE BKITFOUCHUS (Kpaxmall, KAPOTUHOUIBI, XJIOPOTUIACTHI, XPOMOILIACTHI )
[ToaroToBKa MUKpOIIPENapaToB, HAOIIOACHHE C IOMOIIIBI0 MUKPOCKOTIA, BHISIBIICHHE
pPas3IUYNi MEXTy N3y9aeMbIMH 00BhEKTaMH, (HOPMYITMPOBAHKE BHIBOJIOB




HpaKaneCKne 3aHATHA:

BI/IPYCHI)IG 151 6aKT€pI/IaJIBHI>IC 3a00JIeBaHuUs. O6HII/I€ IMPUHOUIIBI UCITIOJIB30BaHUA
JICKapCTBCHHBIX BCHICCTB. OcobOeHHOCTH IIPUMCHCHUA AHTHOHMOTHKOB. HpeI[CTaBJ'ICHI/IC
YCTHBIX COO6IIICHI/II>’I C HpGSGHTaHHCﬁ, IMOATOTOBJICHHBIX II0 IICPCUYHIO HCTOYHUKOB,
PECKOMCHAOBAHHBIX ITPCITIOAABATCIICM

Tema 1.3. OcHoBHOE coepkaHue 4 OK-1
CtpyKkTypHO- Teopernueckoe o0yueHnme: 2 OK -2
¢ynkuuonanbn | XpomocomHas Teopust T. Moprana. CtpoeHre XpoMocoM. XpOMOCOMHBIN HA0Op KIIETOK,
ble (paKTOpPBHI TOMOJIOTUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, TAIUIOUAHBIN U TUIUIOUAHBIN HA0OP.
HacjaeacTBeHHoc | Hyknennosble kucnotsl: JIHK, PHK Haxoxxaenue B KiieTke, UX CTPOEHHUE U (QYHKIUH.
™ MaTpuuHble IPOLECCHl B KJIETKE: peIuIuKalusi, OMOCHHTE3 OeliKka, penaparus.
['eHeTYECKUI KOJI U €r0 CBOMCTBA
IIpakTH4eckue 3aHATHA: 2
Pemenue 3a1a4 Ha onpeiesieHre NOCIe0BAaTENbHOCTH HYKIEOTHI0B, AMUHOKHUCIIOT B
HOPME U B CITy4ae U3MEHEHUS MOCIIeN0BaTENbHOCTH HYyKIeoTnn0B JJHK
Tema 1.4. OcHoBHOe coiep:xaHue 2 OK -2
Oo0mMmen BemecTB | Teoperuueckoe o0yuenue: 2
u npespamenne | [Tonstue Metaboau3M. ACCUMMIIALUS U JUCCUMUIISALUS — ABE CTOPOHBI MeTaboIMu3Ma.
JHEPIuHU B Tunel oOMeHa BenecTB: aBTOTPO(DHBIN U TeTepoTpOodHbIN, a3pOOHbBIN U aHA3POOHBIN.
KJIeTKe [Tnactuyeckuit oomMeH. @oTocHHTE3. XEMOCUHTE3
Tema 1.5. OcHOBHOE coiepKaHHe 2 OK -2
Ku3HeHHbIH Teopernueckoe o0yuenue: 2 OK -4
HMKJI KJIEeTKH. Kierounslii 1Mk, €ro nepuoabl. MUTO3, €ro CTauu U MPOUCXOASIINE MPOLIECCHI.
Mmuto3. Meiio3 | Buomorndyeckoe 3HaueHHE MUTO3a. Melio3 u ero ctaauu. [loBeacHrHe XpOMOCOM B MEHO3E.
Kpoccunrosep. buosornuecknii cMpICII Meio3a
KonrtpoabHnas MouiekysipHBIi ypOBEHb OpraHU3aIMK KUBOTO 2
pabdora
Pasznen 2. CTpoenne u pyHKIMH OpraHu3mMa 20




Tema 2.1. OcHoBHOe coepkaHue OK -2
Crtpoenue Teopernueckoe o0yueHme: OK -4
OopraHuzma MHoOrokeTouHbIe OpraHu3Mbl. B3anMOCBsI3b OpraHOB U CUCTEMBI OPTaHOB B

MHOTOKJIETOYHOM OpraHusme. [ 'oMeocTas opraHuszMa 1 €ro noJAepKaHue B Iporecce

KU3HEJEATEIIbHOCTH
Tema 2.2. OcHoBHOe coepkaHue OK -2
DopmbI Teopernueckoe odyuenue:
Pa3MHOKEHHA ®opMbl pa3MHOKEHHUSI OpraHu3MOB. becnosoe u nojioBoe pa3MHokeHue. Buapl 6ecnionoro
OpPraHM3MoOB pasmHoxkeHus. [lonoBoe pazmuoxenue. ['amerorenes y ,kuBoTHbIX. CriepMaToreHes u

ooreHe3. CTpoeHHe MoJIOBBIX KJIETOK. OIUIOA0TBOpPEHHE
Tema 2.3. OcHoBHOe coepkaHue OK -2
OnTorenes Teopernueckoe o0yueHnue: OK-4
pacTeHui, WuauBuayanbHOE pa3BUTHE OPTaHU3MOB. DMOPHUOTEHE3 U €T0 CTa/INU.
KUBOTHBIX H [TocTamOpuonanbHbii nepuoj. CTaauu NnoCTIMOPUOHAIBHOTO PA3BUTHS Y AKUBOTHBIX U
YyeJI0BeKa yenoseka. [Ipsamoe u Henpsmoe pazButue. buonoruueckoe crapenue u cmeptb. OHTOreHe3

pacteHui
Tema 2.4. OcHoBHOe coepxkanune OK -2
3akonomepHoct | Teoperuueckoe o0yuenmue: OK-4
" OCHOBHBIE TOHATHUS TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl I'. Menaens
HacaeA0BaHUA | (MOHOTMOpPUIHOE U MOMUTUOPUAHOE CKpelIrBanue). B3aumopaeiictBue reHoB

IIpakTUuyeckune 3aHATHUA:

Pemenue 3a1a4 Ha onpezenieHre BepOsSITHOCTH BOSHUKHOBEHUSI HACTIEACTBEHHBIX IPU3HAKOB

IpU MOHO-, I1-, IOJIMTHOPUIHOM U aHAJIM3UPYIOIIEM CKPEIIUBAHUN, COCTABIICHHE

TF€HOTUITHUYECKUX CXEM CKpEUIUBAHUS
Tema 2.5. OcHoBHoOe coepxkanune OK-1
CuenjieHHoe Teopernueckoe o0yuenue: OK -2
HacaenoBanme | 3akoHsl T. Moprana. CuenieHHOe HaclaeI0BaHHE T€HOB, HApYILIEHUE CLETUICHUS.
NPU3HAKOB HacnenoBaHue Npu3HAKOB, CLEIJIEHHBIX C [TOJIOM




HpaKaneCKne 3aHATHA:

Pemenue 3a1a4 Ha OIIPpCACIICHUC BCPOATHOCTH BOSHUKHOBCHU A HACJIICACTBCHHBIX ITPHU3HAKOB
IIpu COCINNICHHOM HACJICAOBAHUHN, COCTABJICHUC I'CHOTHUIINYCCKHUX CXCM CKPCIINBAHUS

Tema 2.6. OcHoBHOE coepkaHue 4 OK-1
3akonomepHocT | Teopernueckoe o0yueHue: 2 OK -2
" N3mMeHunBOCTH MPU3HAKOB. BUIbI H3MEHYMBOCTH: HACJIEICTBEHHAS U HEHACJIE/ICTBEHHAS. OK -4
H3MEHYHUBOCTH 3aKOH rOMOJIOTHYECKUX PSAJ0B B HacliencTBeHHOM n3menunBocty (H.U. BaBusnos).

MyTanroHHast TeOpusi U3BMEHUYMBOCTU. BUIbI MyTalluii ¥ TPUYUHBI UX BO3SHUKHOBEHHSI.

Kapuotun uenoseka. Hacnencrsennsie 3a001eBaHus yenoBeKa. ['eHHbIE 1 XPOMOCOMHBIE

0oJe3HU yenoBeka. boyie3Hu ¢ HaclieICTBEHHOM MPeIpacioioKeHHOCThIO. 3HAUEHUE

MEJUIIMHCKON T€HETUKH B MPEJOTBPAILIEHUH U JICYCHUN T€HETUYECKUX 3a001eBaHUIA

YeJioBeKa

IIpakTHyeckune 3aHATHA: 2

Pemienuie 3aa4 Ha onpejieieHUe TUIIA MyTalliy MIPU Tiepeaade HacaeACTBEHHbIX

MIPU3HAKOB, COCTABIIEHUE T€HOTUITNYECKUX CXEM CKPEILIMBAHUS
Konrtpoabnas 2

Crtpoenue U QyHKIIMK OpraHu3Ma
padora
Paznen 3. Teopus 3Bo/IoOnMM 6
Tema 3.1. OcHoBHoOe coiepkaHune 2 OK -2
Hcropus Teopernueckoe odyuenue: 2 OK-4
IBOIIONMOHHOIO | [TepBrie aBomonronnbie KoHIenuu (K. b. Jlamapk, XK.JI. brodgdon). DBomornmonnas
yUeHusl. teopus Y. lapBuna. CuHTETHUECKAsI TEOPHS IBOJIIOIIMU U €€ OCHOBHBIEC TIOJIOKEHUSI.
Muxpossoaron | Mukpossosonus. [Tomysiiust kKak 3JieMeHTapHast eUHHIA dBOTIOIUH. [ eHeTHIeCKre
usi OCHOBBI IBOJIIOIMH. DeMeHTapHbIe (PaKTOPhI ABOIOLKU. EcTecTBEHHBII 0TOOp —

HaIpapJsomui GakTop SBOIIONKK. Bumoodpa3zoBaHue Kak pe3ynbTaT MUKPOIBOIIOIUN
Tema 3.2. OcHoBHoOe coepkaHue 2 OK -2
MaxkpossoJironu | Teoperuueckoe o0yuenmue: 2 OK -4




sl MakpoaBodornusi. @opMbl 1 OCHOBHBIE HanpasieHus: Makpoa3Bositonuu (A.H. CeBeprioB).
Bo3nuxHoBenue | [yt noctmkenus Ouonorudeckoro nporpecca. Coxpanenue 6uopaznoo0Opasus Ha 3emiie.
U pa3BUTHE ['mmoTe3s! U TeOpUM BOZHUKHOBEHUS KU3HU Ha 3emie. [losBieHne mepBhIX KIETOK U UX
JKM3HU Ha sBomonus. [IpokapuoTel u sykapuoThl. [IponcxoxaeHne MHOTOKIIETOUHBIX OPTaHU3MOB.
3emuite Bo3HUKHOBEHHE OCHOBHBIX LIAPCTB 3YKAPUOT
Tema 3.3. OcHoBHoOe coepkanune 2 OK -2
IIpoucxoxnenn | Teoperuueckoe o0yueHue: 2 OK -4
eyeJIOBeKa — AHTpOTOJNIOTHS — HayKa 0 dejoBeke. CrcTeMaTndeckoe ToJIoKeHHe YenoBeka. CXOICTBO U
aHTpoOMNoOreHe3 OTJINYMS YeJIOBEKa C )KUBOTHBIMU. OCHOBHbBIE CTAMHN aHTPOIIOTEeHE3a. DBOIOIUS

COBPEMEHHOTO YEJIOBEKA.

UYenoBeueckue packl M UX €IMHCTBO. Bpems u myTu paccenieHrs 4eoBeKa 1o IiaHeTe.

[Tpucnoco6IeHHOCTD YeIOBEKa K Pa3HbIM YCIOBUSIM CPEIbI
Paznes 4. Jxonorus 18
Tema 4.1. OcHoBHOe coepxkanune 2 OK-1
Ikoaornyeckue | Teopermueckoe odyueHue: 2 OK -2
¢akropsl n Cpenbl 00uTaHus OPraHU3MOB: BOJIHAS, HA3€MHO-BO3AYIITHASI, TOYBEHHAS, OK-7
cpeabl JKU3HHU BHYTpHOpTaHu3MeHHas. DU3NKO-XMMHUYECKHE 0COOCHHOCTH CpeJl OOMTaHUS OPTaHN3MOB.

[Tpucnoco6eHus OpraHu3MOB K J)KU3HHU B Pa3HBIX cpefax. [[oHsITHE 9KOI0rHIecKoro

daktopa. Knmaccudukanus skonornyeckux gpakropo. [IpaBuio munnmyma FO. JInOuxa.

3akoH TonepanTHocTH B. [llendopna
Tema 4.2. OcHOBHOE coIepKaHue 4 OK-1
Honyasiums, Teoperuyeckoe o0yueHue: 2 OK -2
coo01IeCcTBA, DKoJIOrMYecKas XapaKTepUCTUKa BUJIAa U MOMYJISIUA. DKOJIOTUYECKasl HUILIA BUJIA. OK -7
IKOCUCTEMBI DKOJIOTHYECKHUE XapaKTePUCTHKH TomyJ . CooOIiecTBa U 93KOCUCTEMBI. bHo1ieH03 1 ero

cTpykTypa. CBs3U MEX Iy opraHu3MamMu B OnorieHo3e. CTpyKTypHBIE KOMITOHCHTBI

HKOCUCTEMBI: POAYIIEHTHI, KOHCYMEHTBI, peIyIICHThI. KpyroBopoT BEIIECTB M TOTOK

DHEPTUU B IKOCUCTEME. TpoduiecKkue ypoBHH

IIpakTHyeckue 3aHATHA: 2




Tpoduueckue nenu u cetu. OCHOBHBIEC TTOKa3aTENN IKOCHCTEMBI. brioMacca u mpoayKuusi.
DKOJOru4ecKre MUpamMuIbl uncen, Ouomaccel U sHepruu. [IpaBuino nupaMuel SHEPTUH.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 110 IEPEHOCY BEIIECTBA U
HHEPrUM B SKOCUCTEMAX C COCTABICHUE TPOPUUECKUX LIETIeH U MUpaMu] OnomMacchl 1
SHEPIUU

Tema 4.3. OcHoOBHOeE coep:KkaHue OK-1
buocdepa - Teopernueckoe o0yueHue: OK -2
rjao00ajabHast buocdepa — xuBas odonouka 3emnu. Pazputue npeacrasieHuii o onocdepe B Tpynax B.1. OK -7
IkoJoruyeckasi | Bepuanckoro. O6mactu Ouocdepsl U ee KOMIOHEHTHI. JKrBoe BemecTBo 6uochepsl u ero
cucremMa byHKIHH.

3aKOHOMEPHOCTH cyiiecTBOBaHUs Ouochepsl. OcodeHHOCTH Onochephl Kak raodabHOM

sKocucTeMbl. /J[luHammuueckoe paBHoBecue B brochepe. KpyroBopoTs! BemiecTs u

OMOreoXMMHUYECKHE HUKIIBL. [ 100aIbHbIE 3KOJIOTHYECKHE MTPOOJIEMbI COBPEMEHHOCTH
Tema 4.4. OcHOBHOE coepKaHue OK-1
Bausinue Teopernueckoe o0yuenme: OK -2
AHTPONOrEeHHBIX | AHTPOIOT€HHbIE BO3ACHCTBUA HA Onocdepy. 3arpsi3HeHHsI Kak BUJ AHTPOIIOT€HHOT'O OK -4
(¢akropos Ha BO3JIEHCTBUsI. AHTPOTIOTEHHBIE BO3IeHCTBUS Ha atMochepy. BozaeiicTBus Ha ruapocdepy. OK-7
onocdepy Bo3zneiictBus Ha utochepy. AHTPONOTreHHBIE BO3ACHCTBUS HAa OMOTUYECKHE COOOIIEeCTBa.

VYryOneHHO U3y4daroTCsi OTXO/IbI, CBSI3aHHBIE C OMPEIEIeHHON
npodeccueit/crnenuanTbHOCThIO

IIpakTUyeckue 3aHATHUA:

[IpakTrueckoe 3ansTue «OTXOIbI MPOU3BOICTBA»

*B Tom ynciie npodeccHOHATbHO-OPUEHTHPOBAHHOE COEPKAHUE MPAKTHYECKOTO
3aHATHS

[Tpaktrueckoe 3ansTre «OTX0bI TPOU3BOACTBaY. Ha ocHOBE penepaabHOTO
KJIAaCCU(DUKAITMOHHOTO KaTajora OTXO0/I0B OMPEIETSATh KJIACC OMTACHOCTU OTXO/IOB;

arperaTHoe COCTOsIHUE B (PU3UIecKyIo (OpMy OTXO0B, 00pa3yroIIuxcs Ha pabodeM mecte /

Ha dTanax MpOU3BOCTBA, CBA3AHHBIE C ONPeAeIeHHON Mpodeccreil/crnennaibHOCThIO




Tema 4.5.
Bansinue
COIMAJILHO-
IKO0JI0THYECKHUX
¢axkrTopoB Ha
310pOBbE
yeJIoBeKa

OcHoBHOe coepkaHue

TeopeTuueckoe o0yueHune:

N

310pOBbE U €ro cocTabsitone. GakTopsbl, MOJIOKUTENBHO U OTPULATENIBHO BIUSAIOIINE HA
opraHusM 4enoBeka. [Ipobiema TeXHOTeHHBIX BO3/ICUCTBUN HA 3JOPOBbE UEIIOBEKA
(3MIEKTPOMArHUTHBIC TIOJISI, OBITOBASI XUMUS, U30BITOUHBIC IIITYMBI, paAHAIII U T.I1.).
AJnlantaiusi opranr3Ma yejoBeka K pakropam okpysxaroiei cpeabl. [IpuHiumnb

dbopMupoBaHus 310poBhecOeperaroiero noseeHus. duznyeckas akTHBHOCTD U 3710POBbE.

buoxumMmnueckue aceKThl pPaiuOHAJIbHOIO ITUTAHUS

JlabopaTopHble 3aHATHSA:

JlaGopatopHas paboTa Ha BBIOOD:

1. JlaGopatopHas paboTta «YMCTBEHHas: pabOTOCTIOCOOHOCThY
OBajieHue METoaMH OIpeIeIeHUs [T0Ka3aTeael yMCTBEHHOU pab0oTOCIOCOOHOCTH,
O0O0BSICHEHHE MOYYEHHBIX PE3YJIBTATOB U (POPMYIMPOBAHUE BBIBOIOB (MMMCHbMEHHO) C
MCIIOJIb30BaHNEM HAYYHBIX MIOHITUHM, TEOPUM U 3aKOHOB

2. JlabGopaTopHas paboTta «BnusHre abnotrdeckux (pakTopoB HA YEIOBEKa (HU3KHE U

BBICOKHE TEMIIEPATYPHI )»

M3ydeHne MexaHn3MOB aJaNnTaliy OpraHu3Ma YeJl0oBeKa K HU3KUM U BBICOKUM
TeMIiepaTypaM U 0ObSICHEHHE MOTYyUYEHHBIX PE3YyIbTaTOB M (POPMYJIMPOBAHKE BHIBOJIOB
(MUCHMEHHO) C UCTIOJIb30BAHUEM HAYUHBIX MOHATUM, TEOPUN U 3aKOHOB

*B ToM unciie npogecCHOHAIBLHO-OPHEHTHPOBAHHOE CO/IeP:KaHME J1a00PATOPHOTO
3aHATHS

B xauecTBe TpUTTEpOB CHUKAIOMUX PAOOTOCTIOCOOHOCTH UCIIOIH30BAThH YCIOBUS
OCYIIECTBJICHUS TPOPECCHOHATBLHOMN ACITEILHOCTH: IITyM, TEMIIEpaTypa, puzndeckas
Harpy3ka u T.I.

OK -2
OK -4
OK -7

KonTpoabnas
pabora

TeOpeTI/I‘—IeCKI/Ie ACIICKTbI OKOJIOTHH

IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/IePKAHNE (COAepP:KaHUe MPUKJIATHOTO MOTYJIA)

Pa3nen 5. Buosoruda B :xku3sHun

OcHOBHOE coIep:KaHue

OK-1
OK -2




Tema 5.1. Teopernueckoe cogep:kanue: 2 OK -4
buorexnosnorun | brorexHonorus kak Hayka v pou3BoACTBO. OCHOBHBIE HAMPABIIECHUS COBPEMEHHOM 2
B 'KHU3HU ouotrexHonaoruu. Metoibl 0MoTeXHOIOTUH. OOBEKTHI OMOTEXHOJIOTUH. DTUKA
KaK10T0 OMOTEXHOJIOTUYECKUX U T€HETUYECKUX dKcTiepruMeHTOB. [IpaBuia noucka u aHanmza
OMO’KOIOTUYECKON MH(OPMALIUY U3 PA3TNYHBIX HUCTOYHUKOB (Hay4Has U y4eOHO-HAy4IHAs
JUTEpATypa, CPEACTBA MACCOBOM HH(pOpManuu, ceTb NHTEpHET U Ipyrue)
IIpakTHyeckune 3aHATHA: 2
Keiicbl Ha aHA)IU3 HHPOPMALIUK O HAYYHBIX TOCTHKEHUSAX B 00JIACTU T€HETHYECKUX 2
TEXHOJIOTUM, KIIETOYHON WHKEHEPUH, MUILIEBBIX OMOTEXHOJIOTHH. 3aluTa Keica:
IIPE/ICTABICHUE PE3YNIHTATOB PEUICHUS] KEWCOB (BBICTYIUIEHUE C IPE3EHTAIMEN )
Tema 5.2.2. BUOTeXHOJIOTHH U TEXHHYECKHE CHCTEMBI 4
Tema 5.2.2. OcHoBHOE coepxkanune 4 OK-1
buorexHosoruu | [IpakruyecKne 3aHATHS: 4 OK -2
H TEXHHUIECKHE | Pa3pyTHe OMOTEXHOJIOTUN C MPUMEHEHNEM TEXHUYECKHX CUCTEM (OHMOMHKEHEpHs, 2 OK -4
CHCTEMBI ouonH(popMaTUKa, OMOHUKA) U UX IIPUMEHEHUE B XKU3HH YEIOBEKA, TIOUCK U aHAJIU3
MH(OpMAIUU U3 PA3TMYHBIX HCTOYHUKOB (Hay4yHas U yueOHO-Hay4yHas JIUTepaTypa,
cpelcTBa MaccoBoi uHpopmaimu, cetb MIHTepHET u Apyrue)
Keiicol Ha aHanu3 nHOOpPMAIUU O Pa3BUTUN OMOTEXHOJOTU C MPUMEHEHHUEM TEXHUYECKHIX
CUCTEM (I10 TPYIIIaMm)
3amuTa keiica: [IpencraBienue pe3ynbTaToOB PEIIEHUS! KEMCOB (BBICTYILIEHHUE C 2
MIPE3CHTALINEH )
IIpoMesKyTO4HA 2
A1 aTTecTanusa 3a4eT ¢ OLCHKOU
1O JUCIHHUIINHE
Bcero: 72




3. YCJOBUS PEAJIU3ALIMM ITPOTPAMMBI OBIIEOBPA3OBATEJLHOM
JTUCLMILIUH

3.1. I[JIH peajaun3anumn nporpaMmbl THCHUIITTUHBI T0JJIKHBI ObITh NnpeayCMOTPEHDbI
CJICAYIOIHUE CIICHUAJTbHBIC IOMCIICHUSA:

Kabuner «buonorun», ocHaiieH o0opynoBaHueM: MeOesb, TOCKa, MEJl, HaIJIsAIHbIE
nocooust (KOMIUIEKTHI Y4€OHBIX TaOJIHII, TJIAKATOB), TEXHUYECKUMU CPEJICTBAMH O0yUEHUS:
KOMIIBIOTEP C YCTPOMCTBAMU BOCIIPOU3BENACHUS 3BYKa, IPUHTED, MYJIbTUMEINA-TIPOEKTOP C
DKPAHOM, YKA3Ka-IIPE3ECHTEP VISl PE3CHTALUM.

3.2. UndopmaunonHoe odecnieyeHue peajn3aluy MporpaMmmbl

Jlnia peanu3anuu nporpamMmbsl OMOIMOTeYHBINH (POHA 00pa30BaTEIbLHON OpraHUu3aluu
UMEET [€YaTHbIE MAJIEKTPOHHBIE OO0pa3oBaTelNbHblE W HHPOPMALMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHBIE JIJIs1 KCIIOJIb30BaHUs B 00pa30BaTEIbHOM MIPOLIECCE, HE CTapLIE MSATH JET
C MOMEHTA U3JaHUsl.

PekoMeHayeMble TMe4yaTHbIE M3JaHUS [0 peanu3aluu  001eo0pa3oBaTeIbHOM
JUCLMIUIMHBI IPEJCTABIECHBI B METOAMYECKUX PEKOMEHIAIUAX TI0 OPraHu3aluu 00yYeHHUS.

OCHOBHBIE UICTOYHUKHU

1. Aradonosa, U. b. buosorusi: 6a30Bblii YpOBEHB: MPAKTUKYM : yueOHOe mocooue / U.
b. Aradonosa, B. 1. CuBornazoB. — Mocksa : [Ipocsemenue, 2024. — 112 c. — ISBN
978-5-09-112641-9. — Tekct : snmekTpoHHBIN // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/409214 (nata obpamienus: 04.03.2025).

2. Aradonona, U. b. buonorus: 6a30Bsiii ypoBens : yueOHuk / . b. Aradonona, A. A.
Kamenckwuii, B. 1. CuBornazoB. — Mocksa : IIpocsemenne, 2024. — 271 c¢. — ISBN
978-5-09-113524-4. — Tekct : snekTpoHHBIN // JlaHb : 37MEeKTPOHHO-OMOIHMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/409217 (nata ooparmenus: 04.03.2025).
— Pexum moctyna: ams aBTOPHU3. MOJIb30BaTENCH.

JlonoaHUTENbHBIE HCTOYHUKHU

1. ®enopoc, E. Y. Dxonorus: 6a30BbIi YPOBEHB: MPAKTUKYM : yueOHOe nmocooue / E. U.
®enopoc, I'. A. HeuaeBa. — Mockaa : IIpocsemenue, 2024. — 381 c¢. — ISBN 978-5-
09-110839-2. — TekcT : 25eKTpOHHBIN // JIaHb : 371€KTPOHHO-OMOIMOTEUHAsI CUCTEMA.
— URL.: https://e.lanbook.com/book/408734 (nata obpamienus: 04.03.2025). — Pexxum
JOCTYyIa: JUIsl aBTOPU3. MTOJIb30BATEIEN.

2. Dxonorusi. UHnuBuayanbHbI MpoekT. AKTyanbHas skonorus : 10—11-e kmacce :
0a3oBbIi ypoBeHb : yueOHuK / M. B. ITomoBkoBa, A. B. Hocos, T. B. IlonoskoBa, M. B.
Maiicak. — 4-e uzn., crep. — Mocksa : [Ipocsemenne, 2024. — 191 c. — ISBN 978-



5-09-114685-1. — Tekct: >aeKTpoHHBIHA // JlaHb AIIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/437345 (narta oopamenus: 04.03.2025).
— Pexxum poctyma: sl aBTOpH3. T0JIb30BaTEICH.

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOEPA3OBATEJABHOM JUCIHUILIUHBI

KoHTpoJsb U onleHKa pe3yJbTaToOB OCBOCHUSI 00111€00pa30BaTeIbHON AUCITUTIIIUHBI
pacKpbIBalOTCA Yepe3 AUCIHUILUTMHAPHBIE PE3yNIbTaThl, HANPABICHHBIE HA (POPMUPOBAHUE
o0ummx 1 mpohecCHoHaTbHBIX KOMIETSHIINN [0 pa3/ieiaM U TeMaM COJepKaHusl yueOHOTO

MaTcpHrala.

Oomasn
KOMIIETeHIIMS

Pa3zngen/Tema

Tun oeHOYHBIX
MeponpUATHIA

Paznen 1. Kierka —
CTPYKTYPHO-
pyHkuMoHaJIBbHAS
eIUHHUIIA )KUBOT0

KontposnbHas pabota
«MoneKyJpHbIi ypOBEHb
OpraHU3aLMH KUBOTO»

OK 02

buonorus kak Hayka.
OO0111ast XapaKTepucTruKa
AKU3ZHU

3anoHeHne TaOINIIEI C
OITMCAaHUEM METO0B
MUKPOCKOITUPOBAHMUSI C UX
JIOCTOMHCTBAMH U
HETOCTaTKaMH.

3amnosHenue Tadauubsl «Briaang
YYCHBIX B pPa3BUTHE OMOJIOTHI
3anoJHEHUE CPABHUTEIIBHON
TaOJIUIIBI CXOACTBA U Pa3INUUi
’KHBOTO M HE KUBOT'O

OK 01
OK 02
OK 04

CrpykTypHO-
(byHKITMOHATTbHAS
OpraHu3aIus KJIETOK

OueHnnBaemMasi JUCKYCCHS 110
BOIIPOCAM JIEKIIUU

Pa3zpaboTka MEHTaIbHOM KapThl 110
KJIaCCU(UKAIIUH KIETOK U UX
CTPOEHUIO Ha MPO- U
AYKapUOTUYECKUX U MO [[apCTBaM
B MUHHU TPYIIax

BrinosineHue u 3ammra
J1a00paTOPHBIX padoT:
«CTpoeHue KIIETKH (pacTeHus,
’KUBOTHBIE, TPUOBI) U KJIETOUHBIE
BKJIIOUEHHUS (Kpaxma,
KapOTHUHOU/IbI, XJIOPOILJIACTHI,
XPOMOILIACTHI)»




[TpakTHueckoe 3aHsTHE.
IIpencraBiieHne yCTHBIX
COOOIIIEHU C Mpe3eHTaIUEeH,
MOJIFOTOBJICHHBIX MO MEPEUHIO
MCTOYHUKOB, PEKOMEHJOBAaHHBIX

mpernoaBaTesieM
OK 01 CtpykTypHO- OpOHTANIBHBIN OMPOC
OK 02 GynxuronansHeie Gaxkropsl |PazpaboTka ruoccapus
HACJIeICTBEHHOCTH Pemenune 3ana4 Ha onpeaeneHue
MOCJIE0BATEIBHOCTH
HYKJICOTHIOB, aMUHOKHCJIOT B
HOpPME U B CITy4ae U3MEHEHUS
MOCJIE0BATEIHLHOCTH
HykieotuoB JJHK
OK 02 OOMeH BeIIeCTB @OpoHTATBHBIN OTPOC
IIPEBpAIlCHUE SHEPTUH B 3aIoJHEHUE CPABHUTEIBLHOM
KIJICTKE TaOJIUIbI XapaKTePUCTUK TUIIOB
oOMEHa BEIlECTB
OK 02 KuzneHusiit uki kietku. | OOCyKaeHue 1o Borpocam
OK 04 Muro3. Meiio3 JNIEKLIUN
Pa3zpaboTka neHThl BpeMeHU
’KU3HEHHOTO IIUKJIa
Pa3nen 2. CtpoeHue u KonTtponrhas padora “CtpoeHue
(pyHKkuumn opranuszma U QyHKIIMKA OpraHu3ma’
OK 02 CrtpoeHnue opranuzma OuennBaeMas TUCKYCCHs
OK 04 Pa3paboTka MeHTaIbHOMN KapThl
TKaHEW, OPTaHOB U CUCTEM
OpraHOB OPraHU3MOB (pacTEHUs,
’KUBOTHBIE, YEJIOBEK) C KPATKOM
XapaKTEePUCTUKON UX QYHKIIUN
OK 02 DopMbI pa3MHOKEHUS @pOHTAJIBHBIN OIMPOC
OpPTraHU3MOB 3anosHeHne TabJIUIIBI C KPaTKOH
XapaKTEPUCTUKON U IPUMEpPaMu
(bopM pa3MHOKEHHSI OPTaHU3MOB
OK 02 OHTOreHe3 pacTeHuil, Pa3paboTka JIeHThI BpeMEeHH C
OK 04 KUBOTHBIX U YCJIOBEKA XapaKTepHCTHKOfI 9TallOB

OHTOI'€HE3a OTAEIBHOM IPYIION
’KUBOTHBIX U YEJIOBEKA M0
MUKpOTpyIIam

Tect/onpoc

CocraBneHue KU3HEHHBIX IUKIIOB
pacTeHui 1o OTAeIaM




(MOXOBH/IHBIE, XBOILICBUIHBIE,
MaropOTHUKOBUIHBIE,
TrOJI0OCEMEHHBIC,
MTOKPBITOCEMEHHBIC)

OK 02
OK 04

3aKOHOMEPHOCTHU
HaCJIeIOBaHUS

Pa3paboTtka rioccapus
OpoHTaIBHBIN OIIPOC

Tect mo BonmpocaM JIEKLINU
Pemenue 3agau Ha onpeneneHue
BEPOSTHOCTA BO3HUKHOBEHUSI
HACJICICTBEHHBIX IPU3HAKOB MIPU
MOHO-, J1-, TOJUTUOPUIHOM U
aHaJIM3UPYIOIIEM CKpPEILIUBAaHUU,
COCTaBJICHUE T€HOTUITHYECKUX
CXEM CKpEILBaHUs

OK 01
OK 02

CHGHHGHHOC HaCJICAOBAaHHUC
IIPHU3HAKOB

Tecr

Pa3paboTtka rioccapus

Pemenue 3aa4u Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
CIICTJIEHHOM HacJIeI0BaHUH,
COCTaBJIEHUE T€HOTUITNYECKUX
CXEM CKpEIIMBaHHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTHU
W3MEHUYUBOCTH

Tecr.

Pemienue 3agay Ha onpegeneHue
TUNA MYTAaILlMU [IPU NIepeaadye
HACJIEJICTBEHHBIX ITPU3HAKOB,
COCTaBJICHHE T€HOTHUITNYCCKIX
CXEM CKpEIINBAHUSA

Pa3nen 3. Teopus
IBOJTIOLUHT

KoutposnbHas pabota
“TeopeTHdeCKHE ACIIEKTHI
DBOJIIOLINH YKU3HU Ha 3emiie”’

OK 02
OK 04

HcTopus 3BOIFOLIMOHHOTO
y4eHHUs1. MUKpOIBOIOLUS

OpOHTAIIBHBIN OITPOC

Pa3zpaboTka riioccapusi TEpMUHOB
Pa3zpaboTka j1eHThI BpeMeHu
Pa3BUTHS DBOJFOIIMOHHOTO YUEHUS

OK 02
OK 04

Makpo3Bosronus.
Bo3HukHOBEHNE U pa3BUTHE
YKU3HU Ha 3emJie

OueHnBaemasi TUCKYCCHS:
UCIOJIb30BaHUE apTYMEHTOB,
OMOJOTMYECKON TEPMUHOJIOTHH U
CUMBOJIUKHU IS OKA3aTEIbCTBA
POJICTBA OPTAaHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX IPYIII
Pa3paboTka 1eHThl BpeMeHu
BO3HUKHOBEHUS U Pa3BUTHS




JKU3HU Ha 3emiie

OK 02 [Ipoucxoxnenue yenoBeka — | OpoHTaIBHBIN OMPOC
OK 04 aHTPOIIOT€HE3 Pa3paboTka 1eHTH BpeMEHU
MIPOUCXOKICHUS YEJIOBEKa
Paznea 4. Jxosorus
OK 01 Okonoruyeckue GakTopsl 1 | TecT 1Mo 3KOJIOTHICCKUM
OK 02 Cpeabl KU3HU (dhaxkTopam U cpeaam KU3HU
OK 07 OpraHU3MOB
OK 01 [Momymsiiust, cooOmiectBa,  |CocTaBiieHHE CXeM KPyroBOpOTa
OK 02 HKOCUCTEMBbI BEILIECTB, UCTIOJIb3YSl MaTepUabl
OK 07 JICKITAN
Pemenue mpakTuko-
OpPUEHTHUPOBAHHBIX PACUETHBIX
3aJIaHA TI0 TIEPEHOCY BEIIECTBA U
HHEPTUU B SKOCUCTEMAX C
COCTAaBJICHHE TPO(PHUUECKUX Lenen
¥ TTUpaMul OMOMAaCChl M SHEPTHH
OK 01 buocdepa - rnobanpHas OuennBaemMast JUCKYCCHS
OK 02 HKOJIOTUYECKasA CUCTEMA Tect
OK 07
OK 01 Bnusinue antponiorenssix | Tect
OK 02 dakTopos Ha Guochepy I[IpakTrueckas padora “OTXO0bI
OK 04 MPOU3BOJICTBA”
OK 07
OK 02 Binsinue conuanbHO- OueHnBaeMasi IUCKYCCHUS
OK 04 SKOJIOTMYECKHX (pakTOpoB Ha | BbIonHeHne 1a60paTopHOi
OK 07 3I0pOBbE YETIOBEKA pa60TbI Ha BI)I60p:
"YMcTBEHHAs
PaboTOCIIOCOOHOCTH",
"BnusiHue abnoTHUeCKuX
(hakTOpOB Ha YeJIOBEKa (HU3KUE U
BBICOKHE TeMIIepaTyphl)"
Pa3nen 5. BuoJiorus B 3amura Keica: npecTaBICHUe
JKM3HU PE3YNBTATOB PEIICHUS KEHCOB
(BBICTYTUICHUE C IPE3EHTAIINECH )
OK 01 buoTtexHonoruu B :Ku3HU Brinonnenue kelica Ha aHAIIN3
OK 02 KaKJI0TO nH(pOpMaIUU 0 HAYYHBIX
OK 04 IOCTHI)KEHHUIX B 00JIaCTH

TeHETUYECKUX TEXHOJIOTHH,
KJIETOYHOW MHXKEHEPUH, MTUIIEBBIX
OMOTEXHONOT Ui (IO TpyMIam),




MIPEACTABIICHUE PE3YIHTATOB
pEIIEHNS KEUCOB

OK 01 [TpombIieHHas BrinonHeHnue kelica Ha aHAIU3
OK 02 OMOTEXHOJIOTHS UH(pOpMaILUU O Pa3BUTHU
OK 04 MIPOMBIILJICHHOW OMOTEXHOJIOTHUH

(o rpynmnam), mpeacTaBiIcHUE
pPE3yJIbTATOB PEUICHUS KEWCOB

OK 01 ConmainbHO-dTHUECKHE BrimmosiHeHne kerica Ha aHaiu3
OK 02 acreKThl OMOTEXHOJIOTUI uH(popMaluu 00 ITUYECKUX
OK 04 acreKTax pasBUTHS

OMOTEXHOJIOTHIA (10 TPYIITIaM),
MPECTaBICHUE PE3yJIbTaTOB
pEIIEHNS KEWCOB

OK 01 buorexuonornu u Brimonsenne kevca Ha aHaJIu3
OK 02 TEXHUYECKUE CUCTEMBI MH(pOpMaIUU O Pa3BUTHUSA
OK 04 OMOTEXHOJIOTUM C TPUMEHEHUEM

TEXHUYECKUX CUCTEM (TI0
rpynmnam), NpeacTaBieHue
pPE3YyIAbTAaTOB PELICHUS KEWCOB

Bomnpocsl k 3auery:

1. Knerounas teopusi. CTpoeHue u QyHKIMH OPTaHOUJOB KIETKH, SMOPHUOIOTHYECKUE
JI0OKA3aTEIbCTBA HBOJIIOLUNA OPTAHUYECKOTO MUPA.

[Ipokaprotrnueckue kieTku. Hekierounsie (OpMbl 3KU3HU - BUPYCHI.
Opranuyeckue BelecTBa KieTku. benku, ux crpoeHue u GyHKUUU.

Opranunyeckre BEMIECTBA KJIIETKU. Y TJIEBOJBI U JIUITHIBI.

Hyxnennossie kucnorsl: JJHK u PHK.

OO6wmen BemiecTB B kiieTke. AT® — yHUBepCcanbHBIA HCTOYHUK SHEPTUU.
[TnacTuueckuit ooMeH. buocunTes 6€KOoB.

DHepreTudeckuil ooMeH B kieTke. Cunre3 ATO.

: Oco0EHHOCTH MJIACTUYECKOTO M SHEPreTUYEeCKOro oOMeHa PacTUTENIbHOW KIIETKHU.
doTocuHTE3.

10. Crpoenue u pyHKuMHU Sapa KiIeTKH. CTpOEHUE XPOMOCOM.

11.  Jlenmenue xieTku. MUTO3 1 Meii03: (pa3bl U CpaBHUTEIHHAS XapPAKTEPUCTHUKA.

12. ®opmsl pazMHOKEHUST OpraHu3MoB. OBOTEHE3 U CIIEPMATOTEHE3.

13. HWuauBuayanbHOE pa3BUTHE OPTAaHU3MOB — OHTOTEHES.

14. bBecnosoe u nojioBo€ pazMHOXkeHUE oprann3MoB. OmnogorBopenne. Ero 3HaueHue.
15. T'ubpumomornyeckuii METOJ M3yueHusl HaciIeACTBEHHOCTH. [lepBhiit 3akoH Menerns.
16. JluruGpunHoe ckpemrBanue. Bropoii 3akon Menzerns.

17. SIBneHue CUEIJIEHHOrO HACJIEIOBAHUS U T€HETHKA TOJIa.

18. T'eneruka yenoBeka. Ee 3nHauenue 411 MEAULIMHBI U 3PaBOOXPAHEHHUS.

19. HenacnenctBeHHas v HaclIeACTBEHHAS] N3MEHYHBOCTb.

wWoN TR WN



20. 3amauum coBpeMeHHOU cenekuuu. Cenekuus pacTeHHH.

21. Cenexkuus )KUBOTHBIX.

22.  Cenekuusi MUKPOOPTaHU3MOB.

23. buorexHonorus. XapakTepUCTHKA OCHOBHBIX METOJ0B OMOTEXHOIOTHH.

24. buocdepa u cBoiicTBa OMoOMacchl TuIaHETHl 3eMis. KpyroBopoT BemIeCTB H
IpeBpalleHue YHEPTUH B Onocdepe.

25.  DBomouuoHHBIE TpeacTaBienus 10 Y. Jlapsuna.

26. IlaneoHTONOTMYECKHE, CPaBHUTEIbHO-aHATOMHYECKHE, AMOPUOJIOTHYECKUE
JI0Ka3aTeNIbCTBA IBOJIOLUUA OPraHUYECKOr0 MUPA.

27. HacnencTBeHHOCTbh U UK3BMEHUYMBOCTD. MIX poiib B 3BOIOIUY.

28. HcKkyccTBEHHBIN M €CTECTBEHHBIN 0TOOD.

29. bopn0Oa 3a cymiectBoBaHue B Ipupoie. Buabl 60pbObI 3a CylliecTBOBaHHE.

30. IIpucnocobaeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTb.

31. Bua. OcHoBHble KpuTepuu Buzaa. llomymaunus - eQUHWIIA  DBOJIOIHH.
Mukpo3BOIIOLHS.

32. I'maBHbIE HaINIpaBJICHUS IBOIIOIUN OPTaHUYECKOT0 MUpa. ApomMopdo3, uaroanTaIus,
JiereHeparusl.

33. MakpoaBomtonus. Ee nokazarenscTBa.

34. Jloka3aTeiabCTBa MPOUCXOXKICHUS YETIOBEKa OT KMBOTHBIX. [IBrKyIue (hakTopsl
AHTPOIIOTEHE3a.

35. Aobuotuueckue u Ouotudeckue Gpaxtopsl cpebl. VX 3HaueHue s >KUBOM IPUPO/IBI.
36. IIpucmocoOieHHOCTh  OpPraHM3MOB K  CE30HHBIM  SIBJICGHUSM B INPHUPOJE.
doTOoneproOan3M.

37. Bunu nonymsnus. X skojornyeckas xapaktepucTaka. [Ipo6iieMsl palinoHaIbHOTO
UCTIOJIb30BaHUS BUJIOB.

38. Dxomornyeckue cucTeMbl. BHIOBas W MPOCTPaHCTBEHHAs] CTPYKTypa KOCHUCTEM.
[TumieBsie CBsI3M, KPYroBOPOT BEIIECTB M MPEBpAICHHE JHEPTHH B HSKOCHUCTEMaXx.
MeXBHIOBbIE B3aUMOOTHOIICHHSI B 9KOCHUCTEME.

39. Bogoem u myOpaBa kak mpuMepbl OMOreoreHo30B. M3MeHeHus: B OMOTeoIeHo3ax.
Cykueccus. ICKyCCTBEHHBIE SKOCUCTEMBI: arpOLICHO3HI.

40. IlpuHIUOBI ¥ OPUMEPHI HCIOIH30BAHUS B XO3SHUCTBEHHOW NEATEIHHOCTH JIIOJIEH
MOP(O-()YHKIIMOHATEHBIX YEPT OpPraHU3aIUN PACTCHUN U KUBOTHBIX.



