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1. OBLLAAl XAPAKTEPUCTUKA NPUMEPHOW PABOYEN MPOrPAMMDbI
OBLLEOEPA30BATE/IbHOW AUCUUN/INHBI «BUONOTUA»

1.1. MecTo gucLUUNAKHDbI B CTPYKTYype obpa3oBaTenbHoi nporpammbl CMO

O6uweobpasoBaTtenbHas gucunnamHa «brnonorma» nsyyaertca Ha 6a3oBom ypoBHe
B obweobpasoBaTtesibHOM UMKAe y4ebHOro naaHa OCHOBHOWM nNpodeccMoHasibHOMU
obpa3oBaTeIbHOM NPOrpammbl BCEX YKPYMHEHHbIX rpynn cneunanbHocTen/npodeccuis
3a MCKadeHuem, cneaytowmx: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00,
35.00.00, 36.00.00, 49.00.00, 54.00.00 (54.02.07). NepeyncneHHbIM YKPYMHEHHbIM
rpynnam cneumnanbHocten/npodeccuii pekomeHayeTcA n3y4yatb
obuweobpasoBaTenbHyO AUCUUNANHY «Buonorua» B o6beme 144 yaca.

TpyooemKocTb AMcUMNANHbI «Buonorma» Ha 6a30BOM ypoOBHE cocTaBnseTr 72
4yaca, M3 KoTopblx 12 4yacoB BKAYaeT nNpodeccUoHaNbHO-OPUEHTUPOBAHHOE
coAep)KaHue, ycmnumsatowee NPOPECCUOHANbHYIO COCTABAAIOWYK MO KOHKPETHOWM
npodeccmu nnu cneunanbHOCTH B 3aBUCMMOCTU oT ®droc cno
npodeccmm/cneumanbHOCTU.

MpodeccnoHanbHO-OPUEHTUPOBAHHOE COAEPKAHMNE Peanm3yeTca B NPUKAALHOM
moayne (paspen 5 “buonorusa B Xu3HW’) ana scex npodeccuit/cneumnanbHOCTEN Ha
MaTepuane Kemcos, CBA3AHHbIX C aHa/IM30M MHGOPMALMN O PA3BUTUUN U MPUMEHEHUN
buoTexHonormMim no oTpacnam  byayuwern npodeccMoOHaNbHOW  AEeATeNbHOCTU
obyvarowmxca. Kpome TOro, npodeccMoHaNbHO-OPUEHTUPOBAHHOE COAEpPrKaHUE
yunTbiBaeTcs B pasaene 4 “3konorma” npu BbiNOIHEHUN N1aBOPATOPHbIX M NPAKTUYECKUX
paboT, cBA3aHHbIX ¢ byayuwen npodeccMoHanbHOM AeATeNbHOCTbIO 06yYatoWmXCs.

Mepuon obyyeHna KU pacnpegeneHne Mo cemecTpam  onpegensaet
obpa3oBaTesibHasA OpraHU3auMa CaMOCTOATENbHO, C YyYEeTOM NOrMKM GOPMUPOBaAHUA
npeaMeTHbIX  pe3ynbTatoB, 06Wwux U1 NpodecCcMoHaNnbHbIX  KOMNETEHUMNR,
MeXnpeamMeTHbIX CBfI3eM C APYrMMuM  AucumnavHamu obuweobpasoBaTesnibHOroO W
obuwenpodeccmoHanbHOro LMKA0B y4yebHOro naaHa.



1.3. Uenu v nnaHnpyemble pe3ynbTaTbl OCBOEHUA AUCLUN/IUHDI:

Uenb: <¢opmupoBaHnme y CTyAEHTOB NpPeACTaBAeHMA O  CTPYKTYpHO-
OYHKUMOHANbHOM OpraHn3aumMmn XMBbIX CUCTEM PA3HOrO PaHra Kak OCHOBbI NMPUHATUA
peLleHn B OTHOLEHNM 0OBEKTOB KMUBOM NPUPOAbI U B MPOU3BOACTBEHHbIX CUTYaUUAX.

3apauum:

1) cdopmmpoBaTb NOHUMAHME CTPOEHMA, MHOrO06pa3nA N 0COOBEHHOCTEN KMBbIX
CUCTEM PA3HOro ypOBHA OpraHu3aumMmn, 3aKOHOMEPHOCTEN NPOTEKaHUSA BUOOrMYECKUX
NPOLECCOB U ABJEHUI B OKpPYy)KatloLWen cpepe, LEeNOCTHOM HayyHOM KapTUHbI MUpPa,
B3aMMOCBA3M M B3aMMO33aBMCMMOCTM ECTECTBEHHbIX HaYK;

2) pa3BUTb YMeHUA onpeaensaTb KuBble 0OBEKTbl B NpUpoae; NPOBOAUTb
HabnogeHMA 33 3KOCUCTEMAMM ANA BbIABNEHMA €CTECTBEHHbIX M aHTPOMOreHHbIX
N3MEHEHWI, NHTEPNPETUPOBATb pPe3yibTaTbl HABAOAEHUN,

3) cdopmupoBaTb  HaBbIKM  MPOBEAEHUA  NPOCTEMWMX  BMONOTrMYECKUX
3KCNEepPMMEHTAIbHbIX UCCIeA0BaHMI C cobatogeHnem npaBun 6esonacHoro obpalyeHumn
c obbeKkTamum n obopyaoBaHUEM;

4) pa3BuUTb YMEHMA UCNONb30BaTb MHOOPMALMIO BMONOrMYECKOro XapakTepa u3
Pa3/IMYHbIX UICTOYHMKOB;

5) cdopmmnpoBaTb YyMeHMA NPOrHO3MpPOBaTb NOCAEACTBUA CBOEM AeATENbHOCTU NO
OTHOLLEHUIO K OKpyrKalowein cpege, cobcTBeHHOMY 340p0Bbl0; 060OCHOBLIBATL U
cobntogaTtb mepbl NPodUNaKTUKKN 3abo1eBaHUN.

6) cpopmmnpoBaTb NOHUMAHME 3HAYMMOCTU AOCTUNKEHUIN BUONOTNYECKOM HAYKKN U
TEXHONOTMN B MNPAKTUYECKON [eATeNbHOCTU 4YeNoBEKa, Pa3BUTUU COBPEMEHHbIX
MeANLNHCKUX TEXHOIOTUIN M arpobMOTEXHONOTUA.



1.2.2. NMNnhaHupyemble pe3ynbTaTtbl 0CBOEHUA 06Wweo0bpa3oBaTenibHOM AucumunanHbl B cootBeTctBUn ¢ ProC CMNO u Ha ocHoBe

®roc coo
Koa MnaHupyemble pesynbTaTbl 0CBOEHUA AUCLUNAUHDI
HaMmeHoBaHue
$opmmpyembix O6wue’ AvcumnanHapHbie?
KomneTteHuuii

OK 01. BbibupaTtb
cnocobbl pelieHns
3ag4au
npodeccruoHanbHOM
AeATeNbHOCTH
NPUMEHUTENBHO K
Pa3NMYHbIM
KOHTEKCTam

B yacTu TpyA0BOro BOCNUTAHUA:
- TOTOBHOCTb K TpyAy, OCO3HaHWEe LEHHOCTM MacTepcTBa,
Tpyaonobue;

- TOTOBHOCTb K aKTUBHOW AeATeNbHOCTU TEXHOOTMUYECKON U

cou,maanoﬁ HanNpaB/1E€HHOCTU, CNocobHoCTb MHUUNNpPOBaAThb,

NNaHUPOBAaTb W  CAMOCTOATENbHO  BbIMNO/IHATL  TaKylo
AEeATeNbHOCTD;
- WHTEepec K pasauyHbim chepam npodpeccuoHanbHOM
AeATeNbHOCTH,

OBnageHue yHMBepcanbHbIMMU Yy4eOHbIMW NO3HABATENbHbIMM
AeNCcTBUAMMN:

a) 6a3oBble fIorMyecKkue AencTBmA:

- camocTtoaTenbHo GopmMynnpoBaTb W aKTya/aM3NPOBaTb
npobaemy, paccmaTpuBaTb ee BCECTOPOHHE;

- YCTaHaBAMBATb CYLWECTBEHHbIN NPU3HAK UM OCHOBaHUA ANA

CpaBHeHwun, Knaccudmkaummn n o6obweHus;

chOpPMMPOBAHHOCTb 3HAHUN O mecTe U ponu 6uonoruu B
CUCTEME Hay4yHOro 3HaHuA; PYHKUMOHANbHOW FPaMOTHOCTU
Yye/lIoBEKa A/1A PELUEHUSA KU3HEHHbIX Npobaem;

cPOPMMPOBAHHOCTL YMEHMA PacKpbiBaTb COAEpPKaHME
OCHOBOMO/IAraloLWmMX 6UONOTMYECKUX TEPMUHOB U MOHATUIA:
YM3Hb, KNETKa, TKaHb, OpraH, opraHusm, BuA, Nonynauus,
sKocuctema, 6buoueHos, 6uochepa; metabonusm (obmeH
aHepruu), romeocTas

BeLlecTs n npespawieHune

(camoperynaums), bunocuHTes 6enka, CTPYKTYpHan

OpraHM3aUma XUBbIX CUCTEM, AUCKPETHOCTb, CAaMOperynsaums,
camoBOCNpou3BeaeHne (penpoaykuma), HacnenCcTBEHHOCTb,

M3MEHYMBOCTb, 3HEPro3aBMCMMOCTb, POCT M pPasBUTUE,
YPOBHEBasA OpraHM3auums;
cPOPMMPOBAHHOCTb YMEHWS  PacKpbiBaTb  COAEprKaHue

OCHOBOMOMarakroWwmnx 6ronormyecKkmx Teopm7| n rmnoTes:

! YKa3blBaOTCA IMYHOCTHBIE U meTanpeameTHble pesynbTaTtbl 3 PrOC COO (B nocneaHen peagakumm ot 12.08.2022), popmupyembie obuieobpasoBaTesibHOM ANCUUNANHON

2,CI,MCLI,MnnMHaprle (npeameTHble) pe3ynbTaTbl yKasbiBatoTcs B cootBeTcTBMM ¢ PFOC COO (B nocneaHen peaakumm ot 12.08.2022)




- onpeaenAaTtb uenn AeATeIbHOCTU, 3a4aBaTb MapamMeTpbl U
KpuUtepnumn nx AoCtnKeHumA,;
- BbIABJ/IATb

3aKOHOMEPHOCTM U NpoTMBOPEYNs B

paccMmaTpmuBaEMbIX ABAEHUAX;

- BHOCUTb KOPPEKTUBbI B AEATENbHOCTb, OLEHUBaTb
COOTBETCTBME Pe3ynbTaToB  LENsAM, OLEHUBATb  PUCKM
nocneacTBUN AeATeNIbHOCTH;

- pas3BMBaTb KpeaTMBHOE MbILJIEHNE NPU  pelieHuUn

M3HEHHbIX Npobaem

6) 6a3o0Bble uccneaoBaTeNbCKue AencTBuUA:
- BNaAeTb HaBblKaMW  y4yebHO-UCCNeaoBaTeNbCKOM U
NPOEKTHOW AeATeNbHOCTU, HaBblKamuM paspeLleHuns npobnem;
- BbISABNATb NPUYUHHO-CNEeACTBEHHbIE CBA3N n
aKTyanM3MpoBaTb 3aJayy, BblABUraTb rMNOTE3y ee pelleHus,
HaxoAuTb  aprymeHTbl AN [AOKasaTenbCTBa  CBOMX
YTBEPXAEHWI, 3a4aBaTb NapameTpbl U KPUTEPUN PELLEHUS;

- aHanu3MpoBaTb MOJyYeHHble B XOAe pelleHMA 3aaun
pe3ynbTaTbl, KPUTUYECKM OLEHMBATb WX [A0OCTOBEPHOCTD,
NPOrH03MpoBaTb MU3BMEHEHME B HOBbIX YC/IOBUSAX;

- YyMeTb MNEepeHOCUTb 3HaHMA B MO3HaBaTe/bHYD W
NPaKTUYECKY0 061aCTU KU3HELEeATENbHOCTH;

- YMeTb MHTEerpuMpoBaTb 3HAHWUA M3 pPasHbIX MPeAMETHbIX
obnacreu;

- BblABMraTb HOBble MAeu, npegnaratb OPUTMHaNbHblE
noAaxoApbl U peleHus;

- CNocobHOCTb WX WCNONb30BaHWSA B MO3HaBaTe/NIbHON U
cou,vnaanoﬁ NpakKTHuKe

KNEeTOYHON, XPOMOCOMHOM, MYTALMOHHOM, 3BOOLUUOHHOMN,
NPOUCXOXKAEHMUA KMU3HU U YE/TOBEKA;
cboOpMMNPOBAHHOCTb

yMeHuUs pacKpbiBaTb

OCHOBOMoOJarawoLye buonornyeckune 3aKOHbI "
3akoHomepHocTu (I'. MeHgens, T. MopraHa, H.U. Basunosa, 3.
Fekkena, ®. Mionnepa, K. bapa), rpaHuLbl UX NPUMEHUMOCTH
K *XMBbIM CUCTEMAM;

npuobpeteHne onNbiTa MNPUMEHEHMA OCHOBHbIX METo40B
Hay4yHOro 6uonoruu:

NMNO3HaHWUA, MCMNOJ1Ib3yeMbIX B

HaﬁJ'II-OAeHMFI M OMMUCaHUA XUBbLIX CUCTEM, MNpoueccoB wu

ABNEHUIA; opraHmn3aumMm w”n nposeneHnA 6uonormyeckoro
SKCNEPUMEHTa, BblABUXEHUA rmnoTes, BblAB/IEHUA
3aBNCUMOCTU mexay nceneayembimun Be/IMYNHAMMU,

06bACHEHMA MNOJIYYEHHbIX PEe3ynbTaToB U GOpPMYINPOBaHUA
BbIBOAOB C WMCMO/b30BAaHMEM Hay4yHbIX MOHATUIA, TEOPUIA U
3aKOHOB;

CPOPMMPOBAHHOCTL  YMEHMUS

BblAeNATb  CyLleCTBEHHbIE

NPU3HaKM BUPYCOB, K/ETOK MNPOKApUOT U  3YKapMOT,;

OAHOKNETOYHbIX M MHOTOKJETOYHbIX OpraHM3Imos, BWMAOB,

6MOreoL,eHo30B M 3KOCUCTEM; OCOBEHHOCTM MNpPOoLECcCoB
obMeHa BelWecTB W MNpeBpalLeHUA 3SHEPrUM B KAETKe,
$OTOCUHTE3a, MNAACTUYECKOrO W 3HEpPreTMyeckoro obmeHa,
XeMOCMHTEe3a, MUTO3a, Meli03a, ONJI0A0TBOPEHUA, PAa3BUTUA U
Pa3sMHOMEHWA, WHOMBUAYANbHOTO Pa3BUTUA  OpraHM3ma
(oHTOreHesa), 6opbbbl 3a CyLLeCTBOBAHWE, €CTECTBEHHOIO
oTbopa, BMA006pasoBaHus, NpMcnocob1eHHOCTH
OpraHM3MoB K cpeae 06uTaHMA, BAUMAHUA KOMMOHEHTOB

3KOCUCTEM, aHTPOMOreHHbIX U3MEHEHWNI B 9KOCUCTEMAX CBOEM




MEeCTHOCTU, KPYroBOPOTA BELLECTB U MpeBpaLLeHne SHeprum B
buocoepe;
chopMMpPOBaAHHOCTb YMEHMA peLaTb Buonornyeckmne 3agaum,

COCTaBN1ATb TrEHOTUNMUNYECKNE CXEeMbl CKpewnBaHUA ONA

Pa3HbIX TUNOB HacnegoBaHWMA TMPU3HAKOB Y OPraHU3Mmos,

COCTaB1ATb CXemMbl nepeHoCa BewectB W 3Heprum B

3KOCUCTEMAxX (Ll,eﬂl/l NMUTaHWUA, NULLEBbIE CeTM)

OK 02.
Mcnonb3oBaTtb
COBpPEeMeHHbIe
CpeacTBa NOUCKa,
aHanusa u
MHTepnpeTaLmu
nHPopmaumn n
MHPOPMALMOHHbIE
TEXHONIOTUM ANA
BbINO/IHEHMA 33434
npodeccruoHanbHOM
0eATeNnbHOCTU

B 061acT LLeHHOCTU HayYHOro NO3HAHUA:
- c$hOpPMUPOBAHHOCTb MUPOBO33PEHUA, COOTBETCTBYHOLLEMO
COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAYKM U 0OLLECTBEHHOM

Ky/bTyp,
mecTa B

NPaKTUKK, OCHOBaHHOTIO Ha Aaunanore

cnocobcTBytoLLero OCO3HaHUIO cBOEro
NOJIUKYNIbTYPHOM MUPE;

- COBEpLUEHCTBOBAHME A3bIKOBOM W YMTATE/NIbCKOM Ky/bTypbl
KaK cpeacTBa B3aMMOAENCTBUA MeXAY N0AbMU U NO3HAHWA
MUpa;

- OCO3HAHWe LLeHHOCTU Hay4yHOW AEeATeNbHOCTU, FOTOBHOCTb
OCYyLLEeCTBNATb NPOEKTHY " nccnenoBaTeNnbCKyto
AeATENbHOCTb UHAMBUAYANBHO U B TPYMne;

OBnageHue yHMBepPCanbHbIMKU y4eOHbIMU NMO3HABATEIbHbIMM
AeNCcTBUAMMN:

B) pabota ¢ uHpopmaumeii:

- BNafeTb HaBblKaMW NOyYeHUA MHGOPMaLMK U3 UCTOYHUKOB
Pa3HbIX TMMOB, CAMOCTOATE/IbHO OCYLLLECTBAATb MOWUCK, aHANN3,
CUCTEMATM3ALMIO M MHTEPNPETALMIO MHOOPMALMM PA3NANYHDBIX

BMA0B U GOPM NpeacTaBNeHus;

ChOPMMPOBAHHOCTD  YMEHWUN  KPUTUYECKU  OLEHMUBaATb

MHOOPMauUo BMONOrMYECKOro CcofepKaHuA, BKIKOYAOLLYHO
nceBAOHaYyYHble 3HAHMA U3 Pa3/IMYHbIX UICTOYHMKOB (cpeacTBa
MaccoBOW MHPOPMaLMKN, HayYHO-MOMNYASAPHbIE MaTepuanbl);

MHTEPNPETUPOBATb 3Tn4eckue aCnekKTbl CcoBpeMeHHbIX

uccnenoBaHuii B buonorun, meguumHe, OUOTEXHONOTMU;

paccmaTpmnBaTb rnobanbHble 3KOMOrMYecKme I'IpO6l'IeMbI

coBpeEMEHHOCTH, (I)OpMMpOBaTb no OTHOWEHUID K HUM

cobcTBeH HYHO NO3NUunio,

cPOpMMPOBAHHOCTb  YMEHUI  CO34aBaTb  COBCTBEHHbIE

NMUCbMEHHbIE M YCTHble COObLWEHNA Ha OCHOBE BMOI0rMYECKOM
MHOOPMALMM U3 HECKONbKUX

MCTOYHUKOB, rPamoTHO

MCNO/1b30BaTb NOHATUIAHDIN annapart 6ronornn




- C03pa@BaTb TEKCTbl B Pa3/IMyHbIX GopmaTax C ydyeTom
Ha3HayeHua MHbOpMaLMKN U LEeNeBOM ayauTopun, Bblbupasn
onTMManbHyo GopMy NpeacTaBAEHUA U BU3yaNn3aLmu;

- OLEeHNBaTb AOCTOBEPHOCTb, NETMTUMHOCTb MHDOPMaLMK, ee
COOTBETCTBME NPABOBbIM M MOPASIbHO-3TUYECKMM HOPMAM;

- MCcnonb3oBaTb cpeacTea NHPOPMALMOHHbIX n
KOMMYHUKALMOHHbIX TEXHONOTMA B PELIEHUN KOTHUTUBHDbIX,
KOMMYHUKATUBHbLIX  W©

OpraHN3aUunNOHHbIX 3a4ad C

cobnogeHnem TpeboBaHui SProHOMMUKM, TEXHUKHU
6e30nacHOCTH, TUrMeHbl, pecypcocbeperkeHmna, MpPaBoBbIX U
3TUYECKMX HOPM, HOPM MHPOPMALIMOHHOM Be30nNacHOCTH;

- BNlafleTb HaBblKaMW Pacno3HaBaHWUA U 3aLLMUTbl MHPOPMaLUN,

NHPOPMALMOHHOM 6e30NacHOCTU INYHOCTH

OK 04. 3¢ dpeKTnBHO

B3aMMOAEeNCTBOBaTb
n paboTtaTb B
KoNneKTnee Z
KoMaHAe

- TOTOBHOCTb K CaMoOpa3BuUTUO, CaMOCTOATENBHOCTM U
camoonpegeneHuto,
-OBN1ageHune HaBblKamMu y‘-le6HO-MCCﬂe,D,OBaTel'IbCKO[;i,

NPOEKTHOW M COLNaNbHON AeATENbHOCTY;

OBnapgeHue YHUBEpCcabHbIMU KOMMYHMUKATUBHbIMU
pencresmamum:

6) coBMeCTHaA AeATeNIbHOCTb:

- MOHMMATb M WUCMONb30BaTb NPEUMYLLECTBA KOMAHAHOM M
MHAMBUAYaNbHOM PaboTbl;

- NPUHUMATb COBMECTHOM

uenun AeATEeNNIbHOCTH,

OpPraHM30BbIBAaTb W KOOPAMHMPOBATb AOEWCTBMSA MO  ee
[OCTUMXKEHMIO: COCTaBNATb NJaH AENCTBMWA, pacnpenenatb
PONN C YYETOM MHEHWIN YY4acTHUKOB ODOCY»KAaTb pe3y/bTaTbl

COBMeCTHOM paboTbl;

npmo6peTeHme onbiTa MNPpUMEHEHMUA OCHOBHbLIX MEeTo40B
Hay4YHOro NO3HaHWUA, MCNONIb3yEMbIX B 6uonoruu:
Ha6ﬂPOAeHMF| M onncaHmAa HKuMBbIX CUCTEM, MNPOLLECCOB U

ABNEHWUN; opraHmnsaunmm wn npoBeaeHunA B6ronormyeckoro
3KCNEPUMEHTa, BblABUXEHUA rmnorTes, BblAB/IEHUA
3aBUCUMOCTU mexagy ncenenayembimm BEIMHNHAMMU,

06bACHEHMA MOJIYYEHHbIX PEe3ynbTaToB U GOPMYINPOBaAHUA
BbIBOAOB C WMCMO/b30BAaHMEM Hay4yHbIX MOHATUIA, TEOPUIA U
3aKOHOB




- KOOpAMHMPOBATb M BbINONHATL pPaboTy B ycnoBuAX

peasibHoro, BMPTyaNbHOro n KOMBMHUPOBAHHOIO
B3aMMOencTBUSA;

- OCYLWeCTBNATb MO3UTUBHOE CTpaTerMyeckoe MoBeAeHWe B
Pa3NMYHbIX  CUTyauusax, NpoABAATb  TBOPYECTBO U
BoobparkeHue, 6bITb UHULMATUBHbBIM

OBnageHue YHUBEpPCaNbHbIMU perynaTMBHbIMMU
pencresmamum:

r) npuHATHe ceba u apyrux alogen:

- NPUMHUMATb MOTUBbI W apPrymeHTbl APYrux Atogen npu
aHann3e pe3ynbTaToB AEATE/NIbHOCTU;

- NPU3HaBaTb CBOE MPaBO W NPABO APYruX Nto4en Ha OWnBKu;

- Pa3BunBaTb CNOCcobHOCTb MOHMMATb Munp C nosnumnn Apyroro
yesioBeKa

OK 07.
CopeictBsoBaTb
COXPaHEeHUIO
OKpYyKatoLe
cpepnpbl,
pecypcocbeperkeHn
t0, NPUMEHATb
3HaHKUA 06
N3MEHEHUN
KAMMaTa, NPUHLMMbI
bepernmsoro
NPOW3BOACTBA,
apPeKTUBHO
AencTeoBaTth B
YypesBblYalHbIX
CUTyaumsx

B 061aCcTM 9KONOrMYECKOro BOCNUTAHUA:

- cGOPMMPOBAHHOCTb IKONOTMYECKOWN KyNbTypbl, NOHUMaHWE
BAMAHMA  COLMANbHO-IKOHOMMYECKMX  MNPOLLECCOB  Ha
COCTOAHME MNPUPOAHOM M COUMANbHOM cpedbl, OCO3HAHWe
rnobanbHOro xapakTepa 3Ko/0rnMYeckmx npobaem;

- NIaHUPOBAHWE U OCYLLECTB/IEHNE AENCTBUI B OKPYKatoLEN
cpege Ha OCHOBe 3HaHMA Lenei yCTOMYMBOrO pas3BUTUA
4YenoBevecTBa;

aKTMBHOE AencTeumn,

HenpuatTne NPUHOCALLNX

Bpen,
OKpYyXKatolen cpeae;

- YMeHMe NporHo3mMpoBaTbh HebaaronpusaTHbIE 3KON0TMYECKue
nocneacTema npeanpuHMMaemMbix AeUCTBMIA, NpeaoTBpaLlaTh

nx;

cHOPMMNPOBAHHOCTb YMEHMNA MPUMEHATb NOSYYEHHble 3HaHUA
Ana obbAcHEeHMA 6UOOTMYECKNX NPOLLECCOB U ABNEHUN, ANS
NPUHATUA MPAKTUYECKMX PELlEHMA B MOBCEAHEBHOM U3HU C
uenbto obecnevyeHnsa 6e30MacHOCTM CBOEro 340pOBbA MU
3/10pOBbA OKPYrKaloWmMx Noaen, cobnogeHua 340p0BOro
06pa3a *KM3HW, HOPM FPaMOTHOrO NOBeAEHUA B OKPY»KatoLLEeln
npupoaHomn cpene; NnoHMMaHue HeobxoaMmMocTH
MCNONb30BaHUA OOCTUMEHUIN COBpPEMEHHoM 6uonormn u
6MOTEXHONOMNI ANA PaLMOHANbHOMO NPUPOAONO0/b30BAHUSA
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- pacwunpeHune onbITa 0eATeNbHOCTU 3K0N10rMYEeCcKom
HanpaB/1e€HHOCTU;

- OB/lafleHne HaBblKaMu yyebHo-mccie0BaTe/IbCKON, MPOEKTHOM U
coumnanbHoOM AeATebHOCTH
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2. CTPYKTYPA U COAEPXAHUE OBLLEOBPA3OBATE/IbHOM AUCLUUNUHDI

2.1. O6bem AncUUNAUHDI U BUAbI y4uebHOU PaboTbl

Bupg yuyebHoW paboTbi

O6bem B yacax

0O6bem obpasoBarTesibHOM NpoOrpamMmmbl AUCUUMIUHDI 72

B T.u.

OcHoOBHOe coaepKaHue 72

BT. Y.

TeopeTnyeckoe obyyeHue 40
B T.4. NpodeCcCcnoHaIbHO-OPUEHTMPOBAHHOE COAEpKaHme 2

NpakTUYecKne 3aHATUA 20
B T.4. NPodeCcCMOHANbHO-OPUEHTUPOBAHHOE COAEPKAHME 8

NnabopaTopHble 3aHATUA 4
B T.4. NpodeCcCMOHaNbHO-OPUEHTUPOBAHHOE COAEPKAHME 2

KoHTponbHasa pabora 6

MpomerkyTouHasa atrectauma (3auer) 2
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2.2. TemaTUyecKkunii NnaH U cogepraHne AUCUUNIUHDI

HaumeHoBaHue | CoaeprkaHue yyebHOro matepmasna (ocHoBHoe u npodeccMoHaNbHO-OPUEHTUPOBAHHOE), IabopaTopHblie | O6bem | dopmupyembie
pasaenos u Tem M NpaKTUUYECKUe 3aHATUA, NPUKNAZHOU moay b (npu Hannuum) yacos KOMneTeHuuun
1 2 3 4

Pasgen 1. KnetKa — CTPYKTYpHO-PYHKLUMNOHA/IbHAA egUHULLA Y KUBOTO 18
Tema 1.1. OcHoOBHOe coaepXKaHue OK 2
buonorua Kak TeopeTtnueckoe obyueHue: 2
Hayka. O6wan CoBpemeHHble oTpaciv Bruonornyeckmx saHaHun. CeaAsb 6UOOrMK C APYrMMU HayKamm: Bruoxmmms,
XapPaKTepUCTUKa |6uodmsnka, 6MoHUKa, reHoreorpadus un ap. Ponb n mecto buonorum B GopmMmmnpoBaHnUmM COBPEMEHHOM
U3HU Hay4YHOM KapTMHbI MMPA. YPOBHM OpPraHn3aLLmm KMo matepumm. ObLLan XxapaKTepPUCTUKA KM3HW, CBOMCTBA

YKMBbIX CUCTEM. XMMUYECKNIN COCTAB KNETOK
Tema 1.2. OcHoOBHOe€ coaepKaHue 6 OK-1
CTPYKTYypHO- TeopeTnueckoe obyueHue: 2 OK-2
dyHKuMoHanbHa | KnetouHasa teopusa (T. LWsaHH, M. LUnenaeH, P. Bupxos). OCHOBHbIE NOMOMKEHNA COBPEMEHHOW KNeTOYHOM OK-4
Al OpraHusaums Teopun. Tunbl K1IETOYHOM OPraHU3aLMnN: MPOKAPUOTUYECKUIM U SYKAPUOTUYECKMA. OQHOKNETOUHbIE U
KNeToK MHOFOKNETOUYHble OpraHM3mbl. CTpoeHMe NPOKAPUOTHUUECKOM KNeTKN. CTPOEHME 3YKaPUOTUYECKOM KNETKN.,

HeknetouHble popMbl KU3HU (BMpPYCbl, BakTepnodarm)

NabopaTtopHble 3aHATUA: 2

MNpuobpeTeHne onbiTa NPUMEHEHMA TEXHUKN MUKPOCKONUPOBAHMSA NP BbINOIHEHMW NabopaToOpHbIX

pabort:

NabopaTtopHas

1. NabopaTtopHan pabota «CTpoeHMe KNeTKU (pacTeHuA, }KMUBOTHbIE, FPUbbI) N KNETOYHbIE BKIOYEHUSA
(Kpaxman, KapoTMHOWMAbI, XIOPOMNAACTbI, XPOMOMAACTbI)»

MoaroToBKa MUKpONpPenapaTos, HabaogeHWE C NOMOLLbIO MUKPOCKOMNA, BbIABAEHUE Pa3/INYMN MeEKAY

n3ydyaembiMun ob6bekTamu, opmynnpoBaHme BbIBOAOB

MpakTnyeckmne 3aHATUA: 2
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BupycHble n 6akTepumasbHble 3ab6oeBaHma. ObLmMe NPUHLMIMBI UCNO/Ib30BaHUA IEKAPCTBEHHbIX BELLECTB.
OcobeHHOCTM NpUMeEHEeHMA aHTUOUOTUKOB. MpeacTaBaeHME YCTHbIX COODLEHMI C Npe3eHTaunen,
NOAroTOB/EHHbIX MO NEPEYHIO UCTOYHUKOB, PEKOMEHA0BaHHbIX NpenogaBaTesiem

Tema 1.3. OcHoBHOe coaepXKaHue 4 OK-1
CTpYKTYypHO- Teopetnueckoe obyueHue: 2 OK-2
dYyHKUMOHanbHbI | XpomocomHas Teopusa T. MopraHa. CTpoeHMe XpOMOCOM. XPOMOCOMHbI Habop KNETOK, TOMOIOTUYHbIE U
e ¢akTopbl HEromo/I0rMYHble XPOMOCOMbI, FanIONAHbIN U aunaongHbli Habop. HyknenHosble Kncnotbl: JHK, PHK
HACNeACTBEHHOC | HaxOXKAEeHWe B KNEeTKe, X CTpoeHMe U pyHKUMU. MaTpuyHble Npouecchl B KNeTKe: penamkauma, buocnuHTes
™ 6enka, penapauns. FeHeTUYECKUIA KoA, U ero CBOMCTBa

MpakTUyeckmne 3aHATUA: 2

PelweHune 3a4a4 Ha onpeaeneHne Nocnea0BaTe/IbHOCTU HYKNEeOoTUA0B, aMUHOKUCIOT B HOPMeE U B C/lydae

U3MeHeHMA nocaefoBaTenbHOCTM HyKneotTuaos JHK
Tema 1.4. OcHoOBHOe€ coaepKaHue 2 OK-2
O6bmeH BewectB | TeopeTuueckoe obyyeHue: 2
M npespawieHne | MoHATME meTabonnsm. ACCUMUNALUA U ANCCUMUNALMA — ABE CTOPOHbI MeTabosinmama. Tunbl obmeHa
3Heprumn B BELLECTB: aBTOTPOPHbIM U reTepoTPodHbIA, a3POOHbIN U aHaspPobHbIN. MnacTuyecknii obmeH. PoTocuHTES.
KNnetKe XemocuHTes
Tema 1.5. OcHOBHOe€ coaepKaHue 2 OK-2
*u13HeHHbI TeopeTnueckoe obyueHue: 2 OK-4
LUK KNEeTKU. KneTouHbll LKA, ero nepuoapl. MnTos, ero ctagum 1 npomncxogalme npoueccol. bronormyeckoe
Mwuros. Meiio3 3HayeHne mntosa. Meios u ero ctagmu. NosegeHne xpomocom B Menose. KpoccmHrosep. buonornyeckuia

CMbIC/N Me03a
KoHTponbHasa MoneKynspHbIN ypOBEHb OPraHM3aLUmM XKMUBOFO 2
pabota
Pasgen 2. CtpoeHue U pyHKLUUM OpraHn3ma 20
Tema 2.1. OcHoOBHOe coaepXKaHue OK-2
CrpoeHue TeopeTuueckoe obyueHue: 2 OK-4
OopraHuM3ama MHOrokneto4yHble opraHmM3amol. B3amocsa3b OpraHoB M CUCTEMbI OPraHOB B MHOTOK/1IETOYHOM OpraHu3me.

[omeocTas opraHu3ma u ero nogaeprkaHne B NpPoLecce X1U3HeaeaTeIbHOCTH
Tema 2.2. OcHoOBHOe coaepXKaHue 2 OK-2
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dopmbl Teopetnueckoe obyuyeHue:
pa3sMHOXeHus dopMmbl pasmHOKeHUA opraHnamoB. becrnosioe n nonosoe pasmHoxeHue. Buabl 6ecnonoro
OpraHM3moB pa3smHoXKeHuA. [lonoBoe pasmHoXeHne. lameToreHes y }UBOTHbIX. CnepmaToreHes 1 ooreHes. CTpoeHue

NON0BbIX KNeToK. OnnoaoTBopeHme
Tema 2.3. OcHoOBHOe coaepXKaHue OK-2
OHTOreHes TeopeTuueckoe obyuyeHue: OK-4
pacteHui, NHansmnayanbHoe pa3Butme opraHnamoB. IMbpuoreHes un ero ctaguu. NoctambproHanbHbIN Neproga,
JKUBOTHbDIX U CTaamn NnocTaMbpUOHANBbHOIO PAa3BUTUA Y XKUMBOTHbIX U YenoBeKa. Mpamoe 1 Henpsimoe pa3BuTHe.
YenosekKa Buonormyeckoe ctapeHune n cmeptb. OHTOreHes pacTeHui
Tema 2.4. OcHoOBHOe coaepXKaHue OK-2
3akoHOMepHOCT | TeopeTuyeckoe o6yyeHue: OK-4
M HacnepoBaHNUA | OCHOBHble NOHATUA FreHEeTUKU. 3aKOHOMepPHOCTN 0bpa3oBaHMsA rameT. 3akoHbl . MeHaens

(moHorMbpuaHoe 1 nonnrnbpuaHoe ckpelmaHue). Bsanmogeicreme reHoB

lMpaKTHyeckune 3aHATUA:

PelweHune 3a4a4 Ha onpeaeneHne BepoATHOCTU BO3HUKHOBEHWUA HACAeACTBEHHbIX NPU3HAKOB NPU MOHO-,

An-, NOANTMBPNAHOM N aHAaNU3UPYIOLLEM CKPeLLMBAHUM, COCTaBAEHNE FEHOTUMNYECKUX CXEM

CKpeLlmBaHna
Tema 2.5. OcHOBHOe€ coaepKaHue OK-1
CuenneHHoe TeopeTnueckoe obyueHue: OK-2
HacnepoBaHue 3akoHbl T. MopraHa. CuenneHHOe Hacnea0BaHMeE reHOB, HapyLweHue cuenneHua. HacnegosaHue
npuU3HaKoB NPM3HAKOB, CLLENNEHHbIX C MO/IOM

MpaKTUyecKue 3aHATUA:

PelweHmne 3a4a4 Ha onpeaeneHne BepoATHOCTU BO3HUKHOBEHWUA HACAeACTBEHHbIX MPU3HAKOB Npu

CLenNeHHOM Hac/nen0BaHUM, COCTABEHME TEHOTUMNYECKMX CXEM CKpPELLMBaAHKUA
Tema 2.6. OcHoOBHOe coaepXKaHue OK-1
3akoHomepHocT | TeopeTuyeckoe obyuyeHue: OK-2
M USMEHYMBOCTU | NI3MEHYMBOCTb NPM3HAKOB. BUAbl U3MEHYMBOCTU: Hac/eaCTBEHHAA U HEHAC/1Ie4CTBEHHAA. 3aKOH OK-4

rOMOJIOTMYECKUX PAA0B B HacNeACTBEeHHOM nameHumsoctu (H.U. Basnnos). MyTaumnoHHas Teopus
N3MEHYMBOCTU. BUAbl MyTaUMn U NPUYMHBI UX BO3HUKHOBEHUSA. KapmuoTun yenoseka. HacneacrBeHHble
3aboneBaHuUs YenoBeka. FeHHble U XPOMOCOMHble 601e3HM YenoBeKa. bonesHn c HacneacTBEeHHOM
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npeapacnooXeHHOCTbIo. 3HaYeHne MeAULNHCKOM FreHETUKN B NPeaoTBPaLLEHUN U Ie4EeHUN
reHeTM4yeckux 3abosieBaHUM YenoBeKa

MpaKTuyeckue 3aHATUA: 2
PelweHune 3a4a4 Ha onpeaeneHune TMna myTauum npu nepegade HacaeACcTBEHHbIX NMPM3HAKOB, COCTaBAeHMe
reHOTMMUYECKMNX CXEeM CKpeLLLMBaHUA
KoHTponbHas 2
CTpoeHue 1 pyHKUMM OpraHn3ma
pa6borta
Paspen 3. Teopua asonouum 6
Tema 3.1. OcHoOBHOe coaepXKaHue 2 OK-2
Uctopua TeopeTuueckoe obyuyeHue: 2 OK-4
9BO/IIOLMOHHOIO | [epBble 3BONIOLMOHHbIE KOHUenuuu (XK.b. JTamapk, XK.J1. BlodpdoH). IsontoumoHHan Teopua Y. JapsuHa.
y4yeHus. CuHTeTUYeCKan TeopumA 3BONOLMN U €e OCHOBHbIE NONOXKEHUA.
Mukpossonoumn | Mukpossosntouua. Monynaums Kak afiemeHTapHas eamMHULa 3BoNIOLMN. FeHeTUYeCKMe OCHOBbI 3BOIOLIUM.
f dnemeHTapHble GpaKkTopbl 3BONOUMKN. ECTeCTBEHHbIN OTOOP — HanNpaBAAOLLMIA GAKTOP IBONIOLMM.
BnpoobpazoBaHuMe Kak pe3ynbTaT MMKPO3BOOLUN
Tema 3.2. OcHOBHOe€ coaepKaHue 2 OK-2
Makpossonioum | TeopeTnueckoe obyueHue: 2 OK-4
f. Makpoasontouma. Popmbl U OCHOBHbIE HanpaBaeHUA Makpossontoumn (A.H. Cesepros). MyTu
Bo3sHMKHOBEHUE | nocTuxkeHUs Buonornyeckoro nporpecca. CoxpaHeHne 6nopasHoobpasua Ha 3emne.
" passutue fMnoTesbl U TeOPUK BOZHUKHOBEHMA XKMU3HU Ha 3emne. [NoaBneHne nepsBbIX KNeTOK U UX 3BOJIOLMUA.
YKU3HKU Ha 3emne | [poKapuOTbl M 3yKapMOTbl. [IPOMCXOKAEHNE MHOTOKNETOYHbIX OPraHM3MOB. BO3SHMKHOBEHME OCHOBHbIX
LapCTB 3yKapuoT
Tema 3.3. OcHoOBHOe coaepXKaHue OK-2
MpoucxoxxpeHune | Teopetnueckoe obyyeHue: 2 OK-4
yenoseKa - AHTponosiorna — HayKa o Yenoseke. CucTemaTuyeckoe nonoxKeHune yenoseka. CxoacTso U OTAMUUA
aHTponoreHes yesioBEKa C *KUBOTHbIMU. OCHOBHbIE CTaANN aHTPOMNOreHesa. IBO/OLMA COBPEMEHHOIO Ye/I0BEKa.
Yenoseyeckue pacbl U UX eaUHCTBO. Bpema 1 nyTn pacceneHunsa Yyenoseka no naaHere.
MpucnocobaeHHOCTb YenoBeKa K Pa3HbIM YCA0BUAM cpeapl
Pasgen 4. OKonorusa 18
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Tema 4.1. OcHoBHOe coaepXKaHue OK-1
dKkonoruyeckue | TeopeTuyeckoe obyuyeHue: OK-2
dakTopbI n Cpeabl 06UTAHMA OPraHM3MOB: BOAHAA, HA3€MHO-BO34YLWLHAA, MOYBEHHAA, BHYTPMOPraHU3MEHHasA. OK-7
cpeabl XKU3HU Pur3nKo-xmmmnyeckme ocobeHHocTH cpeg 0buTaHMa opraHnamoB. MpucnocobaeHmA OPraHM3MOB K KU3HU B

pasHbIx cpegax. MoHATMe akonornyeckoro paktopa. Knaccupmkauma skonormyecknx gpaktopos. Mpasuno

MmuHumyma K. Jinbuxa. 3akoH TonepaHTHocTU B. Lendopaa
Tema 4.2. OcHoOBHOe coaepXKaHue OK-1
Monynauus, TeopeTuueckoe obyuyeHue: OK-2
coobuecrsa, DKOJIOrMyeckan XxapaKTepmcTuKka Buaa 1 Nnonynaumm. IKoaormyeckan HMWa snaa. JKonormyeckme OK-7
3KOoCUCTEMDI XapaKTepucTnku nonynaumm. Coobuiectsa n akocucTeMbl. BUoLEHO3 1 ero cTpyKTypa. CBA3K mexay

opraHuamamu B 6moueHo3se. CTPYKTYpHbIE KOMMOHEHTbI 3KOCUCTEMbI: NPOAYLEHTbI, KOHCYMEHTbI,

peayLeHTbl. KpyroBopoT BeLwecTB U NOTOK 9HEPrnm B sKocucteme. Tpodpuueckme ypoBHU

lNMpaKTHyeckune 3aHATUA:

Tpodunueckune uenu n cetn. OCHOBHble NOKa3aTeNn aKocucTembl. Buomacca 1 NpoayKLMA. DKONornyeckue

nupamungbl ymcen, buomaccol u sHepruun. MNpaBuao NUpamuabl SHEPTUK.

PelweHne NpakTMKO-OPUEHTUPOBAHHBIX PACHETHbIX 3a4aHNI NO NepeHOoCy BeLLeCcTBa U SHeprum B

9KOCUCTEMAX C COCTaBNeHUE TPOoPUUECKUX Lieneln 1 nupamua 6uomacchl u SHeprum
Tema 4.3. OcHOBHOe€ coaepKaHue OK-1
Buocoepa - TeopeTnueckoe obyueHue: OK-2
rnobanbHan Buocdepa — kmBasa o60n104Ka 3eman. Pa3sutme npeacrtasneHunin o buocdepe B Tpyaax B.U. BepHaackoro. OK-7
JKoJlornyeckas O6nactn 6uocdepbl U ee KOMNOHEHTbI. }KMBOe BelLecTBO 6Mochepbl U ero GyHKLMK.
cucrema 3aKOHOMepHOCTH cyulecTBoBaHMA Buocdepbl. OcobeHHOCTM BUocdhepbl KaK rnobanbHOM 3KOCUCTEMDI.

OnHamunyeckoe paBHoBecue B bruochepe. KpyrosopoTbl Bewwects 1 6Moreoxmummnyeckmne LUKAbl.

FnobanbHble 3KoNorMyYeckmne Nnpobiembl COBPEMEHHOCTH
Tema 4.4. OcHoOBHOe coaepXKaHue OK-1
BanaHue TeopeTuyeckoe obyueHue: OK-2
QHTPONOreHHbIX | AHTPONOreHHble BO34eNCTBMA Ha bBuocdhepy. 3arpasHeHMA Kak BUA aHTPONOreHHOro BO3AenCcTBUA. OK-4
¢daKropos Ha AHTpONoreHHble BO3AENCTBMA Ha aTmocdepy. BosgelictBus Ha rmugpocdepy. Bosgelictena Ha antocoepy. OK-7
6uocdepy AHTpONOreHHble BO3AENCTBUA HA BMoTUYeCcKne coobuecTBa. YrnybaeHHO U3y4atoTca OTXOAbl, CBA3AHHbIE C MK...

onpeaeneHHol npodeccmeir/cneymanbHOCTbIO
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n PaKTU4ecCkue 3aHATUA:

MpakTnyeckoe 3aHATHE «OTXOAbI NPOU3BOACTBA»

*B Tom uncne npodeccMoHabHO-OPUEHTUPOBAHHOE COAEPIKaHMUE NPAKTUUECKOro 3aHATUA

MpakTnyeckoe 3aHATHE «OTXOAbI NpOM3BOACTBa». Ha ocHoBe desepanbHOro KnaccuduKaumoHHOro
KaTa/iora oTXo40B OnpeaensaTb KNacc ONacHOCTU OTXOA0B; arperaTHoe cocTosiHue U pusmnyeckyto popmy
0TX0Z,0B, 06pasyoWwmxca Ha paboyem mecTe / Ha 3Tanax NPOM3BOACTBA, CBA3AHHbIE C ONPEeAEeIEHHOW
npodeccueit/cneumanbHOCTbIO

Tema 4.5.
BaunaHue
coumanbHo-
9KO0JIOrMYEeCKUX
¢akTOpOB Ha
3a0poBbe
yesoBeKa

OcHOBHOe cogepXKaHue

TeopeTnuyeckoe obyueHue:

340poBbe 1 ero coctasaawolme. PakTopbl, NONOXKMUTENBHO U OTPULATENBHO BAUAIOLLME HA OPraHU3M
yenoseka. Npobaema TeXHOreHHbIX BO34ENCTBMIA HA 340POBbE YeN0BEKA (3N1EKTPOMArHUTHbIE NOAA,
6bITOBAA XMMMA, U3ObITOYHbIE WYMbI, Paguauma 1 T.n.). Agantaumns opraHM3ma YenoBeKa K GakTopam
OKpyXKatowen cpeabl. MpuHuMnbl dopmupoBaHUa 3g0poBbecbeperatolLero noseaeHma. Pusmyeckan
aKTMBHOCTb U 34,0Pp0Bbe. BMOXMMUYECKME acneKTbl PaLMOHaAbHOIo NUTaHUA

NabopaTtopHbie 3aHATUA:

NabopaTtopHan paboTta Ha BbIGOP:

1. JlabopaTtopHada paboTta «YMcTBeHHas paboTocnocobHOCTbY
OBnageHue meTogamum onpeaeneHua nokasatenen ymcTBeHHo pabotocnocobHocTn, o6bAcHeHUe
NONly4YeHHbIX pe3ynbTaToB U GOPMYINPOBAHME BbIBOAOB (MMCbMEHHO) C MICNOb30BAaHMEM Hay4HbIX
NOHATUIN, TEOPUI N 3aKOHOB

2. JlabopatopHas paboTa «BnmaHmne abnotmyecknx GakTopoB Ha YesoBeKa (HU3KME N BbICOKME

TemnepaTtypbl)»

MN3yyeHne mexaHM3MOB aZanTauMm OpraHM3Ma YeN0BEeKa K HU3KMM U BbICOKMM TemnepaTypam u
06BbACHEHME NONYYEHHbIX Pe3y/bTaToB M GOPMY/IMPOBAHME BbIBOAOB (MMCbMEHHO) C UCNO/Ib30BaHMEM
Hay4YHbIX MOHATUIN, TEOPUIN N 3aKOHOB

*B Tom uncne npodpeccMoHabHO-OPUEHTUPOBAHHOE COAEpPrKaHMe N1a6opPaTOPHOro 3aHATUA

B KayecTBe TPUITEPOB CHUMKAIOLLMX PabOTOCNOCOBHOCTb MCMNOb30BATL YCI0BUSA OCYLLECTB/IEHUS
npodeccuoHanbHOW AeATeNbHOCTU: WYM, TemnepaTtypa, dusnyeckas Harpyska u T.4.

OK-2

OK-4

OK-7
MNK..

KoHTponbHas
pabota

TeOpETVI‘-IeCKVIe aACNeKTbl 3KO/10TUN
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MpodeccnoHanbHO-OpUEHTUPOBAHHOE CoAepKaHue (coaeprkaHme NPUKNAaAHOro Moayna)

Paspgen 5. buonorusa B }KU3Hu 8 OK-1
Tema 5.1. OcHOBHOe cogepXKaHue 4 OK-2
BuotexHonorun | TeopeTuyeckoe coaeprkaHue: 2 OK-4
B KU3HU BuoTexHonormMa Kak Hayka u nponssoacTBo. OCHOBHble HaNpaBAEHUA COBPEMEHHOM BUOTEXHONOTUMN. 2 nK...
Kaxpaoro MeTtoapl buoTtexHonornmn. O6beKTbl BUOTEXHONOrMU. ITUKA BUOTEXHONOTMYECKUX U TEHETUYECKUX

aKcnepMmeHTOoB. MpaBuaa NoMcKa U aHaaAn3a 6MO3KONOrMYecKon MHGOPMALMK U3 PA3/IUYHBIX MICTOYHUKOB

(Hay4yHana n yuebHO-Hay4Has AnMTepaTypa, CpeacTBa MaccoBoi MHGopmaLummn, ceTb MHTepHET 1 apyrue)

MpakTuyeckne 3aHATUA: 2

KeWcbl Ha aHann3 MHPoOpPMaLMM O HayYHbIX AOCTUXKEHUAX B 061aCTU reHETUYECKUX TEXHONOTNIA, KNeTOYHOM 2

NHXXEeHepuu, NuLLEBbIX BUOTEXHONOMMIA. 3aLLMTa Kelica: NpeAcTaBleHne pe3yibTaToB PeLleHma KeNcos

(BbICTYNNEHME C Npe3eHTaumen)

*B TomM Yncne npo¢peccMoHaNbHO-OPUEHTUPOBAHHOE COAepXKaHUe NPAKTUYECKOro 3aHATUSA 2

Tema 5.1 o6s3aTenibHa 414 M3yYeHUA CTyAEeHTammM Bcex npodeccuit/cneumanbHocTen
Tema 5.2.1. BUOTEXHONOrMM B NPOMBILLIEHHOCTU (ANA YKPYNHEHHbIX rpynn npodeccuii/cneumnanbHocreii 07.00.00, 4 OK-1
08.00.00, 13.00.00, 14.00.00, 18.00.00, 20.00.00, 21.00.00, 22.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 29.00.00, OK-2
38.00.00, 43.00.00, 46.00.00, 53.00.00, 54.00.00 (kpome 54.02.07) OK-4
Tema 5.2.1. OcHoBHOe copepaHue 4 MK ...
BuotexHonormm | Mpakrtuyeckue 3aHATUA: 4
8 Pa3BunTME NPOMbILLAEHHON BUOTEXHONIOTMI U ee NPUMEHEHWE B KU3HUM YeN0BEKA, MOUCK U aHaNuM3 2
NPOMBILNEHHOC | /) hopmaLMm M3 PasNMUHBIX UCTOUHMKOB (HayyHas 1 yuebHO-HayYHas NUTepaTypa, CpescTBa MaccoBOM
™ nHbopmauum, cetb MHTEPHET N Apyrue)

KeWcbl Ha aHann3 nHGopmaLmm 0 Pa3BUTUN NPOMbILLAEHHOM BUOTEXHONOMMI (NO rpynnam)

3awuTa Kenca: MNpeacraBneHne pesynbTaToB peLleHma KeMcoB (BbICTyNAeHWe ¢ npe3eHTaumnemn) 2
Tema 5.2.2. CoumanbHO-3TUYECKUE acneKTbl buoTexHonorunii (ana yKpynHeHHbIX rpynn npodeccmit/cneumnanbHoctein
38.00.00, 39.00.00, 40.00.00, 42.00.00, 50.00.00, 51.00.00, 52.00.00, 53.00.00, 55.00.00, 57.00.00)
Tema 5.2.2. OcHoOBHOe coaepXKaHue 4 OK-1
CoumnanbHo- MNpaKTuyecKkue 3aHATUA: 4 OK-2
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aTU4eckue dTUYecKme acneKTbl Pa3BUTUA BUOTEXHONOTUI U MPUMEHEHME NX B }KU3HWU YeI0BEKA, MOUCK U aHANn3 2 OK-4
acnekTbl MHPOPMALMM U3 PA3IMYHBIX UICTOYHMKOB (Hay4YHasA M yyebHO-Hay4yHas nTepaTypa, CPeacTBa MacCoBOWM MNK...
6uotexHonorun | yudopmaumu, cetb UHTEPHET U Apyrue)
KeWcbl Ha aHann3 nHpopmaumm 06 sTUYECKMX acneKTax pa3BmuTUA buotexHonorui (No rpynnam)
3awmTa Kenca: MNpeacTaBneHne pe3ynbTaToB pelleHma Kencos (BbICTyNaeHMe ¢ npe3eHTauunen) 2
Tema 5.2.3. BUOTEXHONOIMU U TEXHUUYECKUE cUcTeMbl (AN YKpYNHEHHbIX rpynn npodeccuii/cneumnanbHocreii 05.00.00, 4
09.00.00, 10.00.00, 11.00.00, 12.00.00, 15.00.00, 27.00.00)
Tema 5.2.3. OcHoOBHOe coaepXaHue 4 OK-1
BbuotexHonorum | MpakrTuueckue 3aHATUA: 4 OK-2
U TEXHUHECKKnE Pa3BuTHE BUOTEXHONOMMIA C NPUMEHEHUEM TEXHUYECKUX cUCTEM (BronHKeHepus, BruomHbopmaTuKa, 2 OK-4
ccTembl O6MOHMKA) N UX NPUMEHEHME B XKU3HUM YeN0BEKA, MOUCK U aHANN3 MHPOPMALMM U3 Pa3SINYHbBIX MCTOYHUKOB NnK...
(Hay4Haa n yyebHO-Hay4YHaA nMTepaTypa, cpescTBa MaccoBon MHGOpmMaLnK, ceTb MHTepHeT n apyrue)
Kericbl Ha aHanM3 MHPopmaLumn 0 pa3BUTUM BUOTEXHONOTUIN C MPUMEHEHNEM TEXHUYECKUX CUCTEM (MO
rpynnam)
3awmTa Kewca: NMpeacTaBneHne pe3ynbTaToB peLleHNA KeNCOB (BbICTYNEeHME C Npe3eHTaunen) 2
MpomeKyTouHan
atrecrauusa no 3aver
AUCUUNAUHE
Bcero: 72

20




3. YC/I0BUA PEA/IU3ALUN NPOTPAMMbI OBLLLEEOEPA30OBATE/IbHOW
ANCUnUnNInH

3.1. AnAa peannsaymm nporpaMmmbl 4UCLUNAUHDI A0/IKHDbI 6bITb NPeaycMOTPEHbI
cnepyrowme cneymnanbHblie NOMeLeHUA:

KabuHeTt «bnonorum», ocHaweHHbIn obopyaoBaHuem: mebenb, A0OCKa, men,
HarnsgHble nocobua (KomnaekTbl y4yebHbiX Tabnuu, NAakaToB), TEXHUYECKMMMU
cpeactBamm  obyyeHUA: KOMMbIOTEP C YCTPOMCTBAMW BOCMPOM3BEAEHUS 3BYKa,
NPUHTEP, MY/IbTUMEANA-MPOEKTOP C IKPAHOM, YKa3Ka-nNpe3eHTep A1A npe3eHTauu .

NabopaTopuA, OCHaweHHaa ob6opyaoBaHMEM AN NPOBeAEHMA 3aHATUM:
MWKPOCKOMbI, CEKYHA0MEP, TOHOMETp, NabopaTopHaa nocyaa (NMpobupKn, NoACTaBKK
ANA NpobupoK, NUHLETbI, NECOK, CTYNKM C NecTMKamu, NpeaMeTHble U MOKPOBHbIE
CTeKNa, CTEeKNAHHble NaN0YKKU, NpenapoBasbHble UMb, GUAbTPOBaANbHAA Oymara
(candeTkn), cTakaHbl) IMNEPTOHUYECKUI PaACcTBOP XNopuaa HaTpua, 3%-Hblii pacTBop
nepokcMaa BOAOPOAA, PacTBOP 1Moga B MOAUCTOM Kanuu, [AULEPUH, KaybHWU
KapTtodensa, NUCT 3N104eN KaHaAcKoM, naof pAbuHbl 0ObIKHOBEHHOM (pABWHBLI Mnun
TOMaTa), IyK penyaTblii, pa3BefeHHble B BOAE OPOMKKN);

3.2. UupopmaymnoHHOe obecneyeHure peannsalm Nporpammoil

Ona peanusaumm nporpammbl  6ubnMoTeyHbin  poHA obpasoBaTenbHOM
opraHM3auMM AONXKEeH MMeTb NneyaTHble U/MNM INEKTPOHHble 0bpasoBaTesibHble U
MHOOPMALMOHHbIE  pecypcbl, pPeKOMeHAOBaHHble AN WUCMNO/Nb30BaHUA B
ob6pasoBaTe/IbHOM NpoLuecce, He cTaplue NATU 1eT C MOMEHTa M34aHus.

PekomeHayemble neyaTHble M3gaHMA MO peanu3aumm obuweobpasoBaTesibHOM
ANCUMMNINHBI NpeacTaBieHbl B METOAMYECKUX PEeKOMEeHAAuMsx Mno opraHuM3aumu
obyyeHus.
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4. KOHTPO/1b U OLLEHKA PE3Y/IbTATOB OCBOEHUA OBLLEOEPA3OBATE/IbHOW

ANCUUN/IUHDI

KoHTponb U oueHKa pe3ynbTaToB 0CBOEHMA 0b6Leobpa3oBaTeibHON AUCLMMNAMHDI

PaCKpbIBakOTCA Yepe3 gUCUUNINHAPHbIE pe3yaibTaTbl, HAMNPaB/EHHbIE Ha d)OpMMpOBaHMG

06LMX M NPOPECCMOHANbHbBIX KOMMNETEHLMIA MO pa3aenam M TeMam coAepKaHna yuebHoro

maTepwuana.

O6wasn
KomneTeHuusa

Paspen/Tema

Ty OLEeHOYHbIX MeponpPUATUIA

Paspgen 1. Knetka —
CTPYKTYPHO-PYHKLMNOHAIbHAA
eauHNLA XXUBOTO

KoHTponbHasa paboTa
«MoneKynsapHbIA ypoBeHb
OpraHM3aLmn }KUBOTO»

OK 02

Buonorua Kak Hayka. ObLas
XapaKTEPUCTUKA KU3HU

3anonHeHue Tabanubl C oONUCaHMEM
METOA0B MUKPOCKOMMPOBAHMUA C UX
AOCTOMHCTBAMU U HEA,OCTATKAMM.
3anonHeHue Tabauubl «Bkag yyeHbix
B pa3BMTUE BUONOTUNY

3anonHeHWe CpaBHUTENbHON TabaunLbl
CXOACTBA M Pa3/INYMIA X KMBOTO N He
KUBOro

OK 01
OK 02
OK 04

CTpYKTypHO-PYHKLMOHANbHasA
OpraHM3auus KNeTok

OueHnBaeman AUCKYCCMA MO BOMNPOCcam
Nekunu

Pa3paboTka meHTanbHOW KapTbl NO
KNacCUPUKaLUM KNETOK U UX CTPOEHUIO
Ha NPO- M 3YKapNOTUYECKMX U MO
LapcTBaM B MWHU rpynnax
BbinonHeHMe 1 3awmTa N1abopaTopHbIX
pabort:

«CTpoeHue KneTku (pacteHus,
YKMBOTHbIE, rpubbl) N KNETOYHbIEe
BK/tOYEHMA (Kpaxman, KapoTUHOUAbI,
XN0PON/IacTbl, XPOMONAACTbI)»
MpaKTUyecKoe 3aHATHE.
MpeAacTaBAeHUE YCTHbIX COOBLLEHMI C
npeseHTaumei, NoAroToBAEHHbIX NO
nepeyYHto UCTOYHMKOB,
PEKOMeHA0BaHHbIX NpenoaaBaTenem

OKO01
OK 02

CTPYKTYPHO-QYHKLMOHANbHbIE
baKTOpbl HaCNEeACTBEHHOCTH

®PpoHTanbHbIN ONpocC

PaspaboTka rnoccapusa

PeweHwne 3aaa4y Ha onpeaeneHne
nocnefo0BaTeIbHOCTU HYKNeoTNA0B,
aMMHOKMCNOT B HOPME U B CNlyyae
U3MeHeHNA Nocnea0BaTeIbHOCTH
HyKneotngos JHK

22



OK 02

Ob6meH BeLecTB U
npeBpaLleHne SHePrumn B
KneTke

®poHTanbHbIN ONPOC

3ano/siHeHWe CpaBHUTENbHOM TabnLbl
XapaKTePUCTMK TMNOB obmeHa
BeLLecTs

OK 02
OK 04

MU3HEHHbIN UMKA KNETKM.
MwuTo3. Meiios

ObcyaeHne nNo BonNpocam Jiekumm
Pa3paboTKa fieHTbl BpeMeHU
YKM3HEHHOr0 UMKNa

Pasgen 2. CtpoeHue u
$yHKUuUM opraHmsma

KoHTponbHas pabota “CTpoeHue u
bYHKLMKM opraHm3ma”

OK 02
OK 04

CtpoeHue opraHmsma

OueHnBaemasn guckyccua

Pa3paboTka MeHTanbHOW KapTbl
TKAHEeW, OpraHoOB M CUCTEM OPraHoOB
OpPraHM3MoB (pacTeHus, }KUBOTHbIE,
YeNoBEeK) C KPaTKOM XapaKTePUCTUKOM
nxX GYHKUUI

OK 02

dopMbl Ppa3MHOXKEHUS
OpraHM3moB

®poHTaNbHbIN onpoc

3anonHeHue TabanLbl C KpaTKoM
XapaKTePUCTUKOM U Npumepamm Gopm
pPa3MHOeHMA OpraHM3MoB

OK 02
OK 04

OHTOreHes paCTeHM[;I, KUNBOTHbIX
nyenoBeKa

Pa3paboTKa IeHTbl BPEMEHM C
XapaKTePUCTUKOM 3TanoB OHTOreHesa
OTAEeNbHOM FrPYNMo XUBOTHbIX U
YyenoBeKa No MMUKpoOrpynnam
Tect/onpoc

CocTaB/ieHMEe KU3HEHHbIX LUKNOB
pacTeHui no oTaenam (MoxoBuAaHbIe,
XBOLLEBUAHbIE, MAaNOPOTHUKOBUAHbIE,
rofloCeEMeHHble, NOKPbITOCEMEHHbIE)

OK 02
OK 04

3aKOHOMepHOCTM
HacnenoBaHuA

PaspaboTKka rnoccapus
®poHTaNbHbIN onpoc

TecT no BONpOCam nexkuun
PeweHue 3afa4 Ha onpeaeneHue
BEPOATHOCTM BOSHUKHOBEHMA
HacNeaCTBEHHbIX MPU3HAKOB Npu
MOHO-, AN-, NOAUTUBPUAHOM U
aHa/IM3MPYIOLLEM CKpPEeLLMBaHUN,
COCTaB/NeHME reHOTUMUYECKUX CXEM
CKpeLLmBaHUA

OKO01
OK 02

CuenneHHoe HacnegoBaHMe
npuU3HaKoB

Tect

Pa3paboTKa rnoccapusa

PeweHwue 3aga4 Ha onpeaeneHne
BEPOATHOCTU BO3HUKHOBEHMUA
HacneACTBEHHbIX MPU3HAKOB NpU
cuenJIeHHOM HacneaoBaHUY,
COCTaB/IeHME FTeHOTUMNYECKUX CXEM
CKpelinBaHma
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OKO01

3aKOHOMEpPHOCTN U3MEHUYMBOCTHU

TecrT.

OK 02 PeweHune 3aga4 Ha onpegeneHune TMna
OK 04 MyTauunu Npu nepegade
HacnenCTBEHHbIX MPU3HAKOB,
COCTaB/IEHME TEHOTUMMUYECKNX CXEM
CKpeLmBaHmA
Paspen 3. Teopusa asonouum KoHTponbHasa paboTa “TeopeTnyeckue
acrneKTbl 3BONOUMM KU3HU Ha 3emne”
OK 02 McTopma a3BONOLUMOHHOIO ®PpoHTaNnbHbIN oNpoc
OK 04 yyeHuna. MuKpo3soatouma Pa3paboTKa rnoccapusa TepMUHOB
Pa3paboTKa NeHTbl BpEMEHM Pa3BUTUA
9BOJIIOLMOHHOIO Y4YeHuA
OK 02 MakKkpo3asontoums. OueHnBaemasa guckyccua:
OK 04 BO3HMKHOBEHME U pa3BuUTUE MCMNO/Ib30BaHME apryMeHTOB,
YKU3HU Ha 3emnie 610N0rMYecKon TEPMUHONOTUN U
CMMBOJIMKM ANA A,0KA3aTeNbCTBa
pPOACTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKMX rpynn
Pa3paboTKa fieHTbl BpeMEHU
BO3HMKHOBEHMA U PA3BUTMA KU3HU HA
3emne
OK 02 MpouncxoxxaeHne YyenoBeka — ®poHTaNbHbLIN onpoc
OK 04 aHTponoreHes Pa3paboTKa /IeHTbl BpemeHu
NPOUCXOXKAEHMA YeN0BEKA
Paspen 4. dkonorusa
OKO01 dKonormyeckme GpaKkTopbl U TecT no sKonornyecknm pakTopam u
OK 02 cpeabl U3HU cpefam U3HU OpraHM3moB
OK 07
OKO01 Monynauusa, coobliecTsa, CocTtaBneHne cxem KpyroBopoTa BeLLecTs,
OK 02 3KOCUCTEMDI NCNONb3yA MaTepuasbl NEKLUU
OK 07 PelweHne npakTUKO-OpNEHTUPOBAHHbIX
pacyeTHbIX 3a4aHNI NO nepeHocy
BELLLECTBA M SHEPTUM B IKOCUCTEMAX C
cocTaBneHue Tpodnyeckux uenem um
nupamma Guomaccol M sHeprum
OKO01 buocdepa - rnobanbHas OueHnBaemasn gnckyccua
OK 02 3KO/I0rnYyecKas cmctema Tect
OK 07
OKO01 BAnAHWe aHTPOMOreHHbIX Tect
OK 02 daKkTopos Ha Buochepy Mpaktuyeckaa pabora “Otxoapl
OK 04 npoussoacTea”
OK 07
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OK 02 BaunaHue coumancHo- OueHnBaemasa guckyccua

OK 04 3KO/I0rMYecKkmnx GakTopos Ha BbinonHeHne nabopatopHoM paboTbl Ha

OK 07 3/10pOBbE YeNOBEKa BbIGOP:
"YmcTBeHHas pabotocnocobHocTh",
"BnavaHne abrnoTtmyeckmx GaKkTopoB Ha
yenoseka (HU3KME U1 BbICOKME
Temnepatypbl)"

Paspgen 5. buonoruna B XXnsHu 3awmTa Kenca: npeacraBaeHme

pPe3y/bTaToOB PeLLUEHUNA KENCOB
(BbICTYNNIEHME C Npe3eHTaUMeN)

OKO01 bnotexHoNOrMKn B XKN3HU BbinonHeHue Keica Ha aHanu3

OK 02 Ka)k4oro MHPOPMALMM O HAYUHbIX SOCTUKEHUAX

OK 04 B 06/1aCTN reHeTUYEeCKNX TEXHONOTUM,
KNIETOYHOWN UHXKEHEPUU, NULLEBDIX
6uoTexHonorni (no rpynnam),
npeacTaBAeHne pPe3ynbTaToB peLleHUns
Kelncos

OKO01 MpombllieHHas buotexHonorma |BbinosHeHWe Kelica Ha aHanu3

OK 02 MHPOPMaLMM O Pa3BUTUMU

OK 04 NPOMBILLAEHHON BUOTEXHONOMI (MO
rpynnam), npeactaBieHne pesynbtaTtos
pelleHnn Kemcos

OKO01 CoumnanbHO-3TMYECKME acnekTbl  |BbinoNHEHMe Kelca Ha aHanums

OK 02 B6MoTEXHONOTN MHbOpPMaUUM 06 3TUYECKMX acneKTax

OK 04 pa3BuTMA BUoTexHoIOMMI (Mo rpynnam),
npeacTaBAeHNe Pe3yNbTaToOB peLUEHUA
Kelcos

OKO01 BMOTEXHONOMNM M TEXHUYECKME |BbINONHEHME Kelica Ha aHanu3

OK 02 cucTeMbl nHbopmaumnm o pa3BuTUA

OK 04 BMOTEXHOOMMIA C NPUMEHEHNEM

TEXHUYECKMX CMCTeM (no rpynnam),
npeacraBneHue pesynbTaToB peLleHunn
KelcoB

25



	1. ОБЩАЯ ХАРАКТЕРИСТИКА ПРИМЕРНОЙ РАБОЧЕЙ ПРОГРАММЫ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ «БИОЛОГИЯ»
	2. СТРУКТУРА И СОДЕРЖАНИЕ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ
	3. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИН
	4. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ

