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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN TIPOT'PAMMBI
YUYEBHOM JUCIIUIIJIMHBI «O0/1.08 BUOJIOT U5I»
1.1. Heapb u MecTO TMCUMUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Henp mucrummuasl «OO/[.08 Buonorus» mnpezamnonaraer oOBJajeHHE O0yYarOIIUMUCS
3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAIBHOM OpTaHM3alldd JKHMBBIX CHCTEM pPAa3HOTO paHra,
MpuoOpeTeHne yMEHUN HCIOJIB30BaTh ATH 3HAHUS JJIsi TPAMOTHBIX JIEWCTBHH B OTHOIICHUH
00BEKTOB JKMUBOU MPUPOJIBI M PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

Hucuumimna «00/.08 buonorunsy  BkIOYeHA B 00s3aTeNbHYI0  4YacTh
o01Ieo0pa3oBaTebHOr0  [UKJIA TPO(EeCCHOHATBHOW  00pa30BaTENIbHON  MporpaMMbl B
coorBercTBUM ¢ ®OI'OC CIIO no cnenuampHocTH 15.02.17 MOHTaK, TeXHHYECKOE
00C/Ty’KMBaHM e, JKCILUIyaTAlMsl 1 PEMOHT NPOMBIIIJIEHHOT0 000pya0oBaHus ((110 0Tpacasim).
1.2. Ilnanupyembie pe3yJbTaThl 0CBOECHUS JUCHUILINHBI

Pe3ynbrarthl OCBOCHMSI AMCIUIUIMHBI COOTHOCATCS C IUIAHUPYEMBIMHU pe3yJbTaTaMu
OCBOCHHMS 00pa30oBaTEIbHON MPOTPAaMMBI, TMPEACTABICHHBIMH B MAaTpUIC KOMITCTCHIIUHA
BBIITYCKHUKA.

B pe3ynbrare 0cBOSHUS TUCIUIUIMHBI 00Y4atOIIUNACS TOJIKEH:



Ko u I[lnanupyemMsble pe3yabTaThbl 0CBOCHHUS TUCIUINIUHBI

HaNMeHOBaHUe

q’OPM“PyeM"jX Oo6urue JMCHUIIMHAPHbIE

KOMIIeTeH Ml
OK O01. BeiOupars | JIudHOCTHBIE pe3yabTaThl JOJKHBI OTpakatb B 4actu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHUK O MECTE M POJM OMOJIOTHUH
CHOCOOBI  pelIeHUs | TPYAOBOTO BOCIIMTAHUS: B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIHOHAJIBHOH TPaAMOTHOCTH
3aa4 - TOTOBHOCTb K TpPYyIy, OCO3HAHHE IIEHHOCTH MAacTepCTBa, | YEJOBEKa JJISl PeLUICHUS KU3HEHHBIX MPOOIIEM.
npodeccHoHaIbHON | Tpynotooue; I1P6 2. CpopMupoBaHHOCTH YMEHHUSI PAaCKPHIBATh COJIEPIKAHHE
JEeSITeIbHOCTH - TOTOBHOCTh K aKTHUBHOH JEATEIbHOCTU TEXHOJOTMYECKOH | OCHOBOMOJAraromMXx OWONOTHYECKUX TEPMHUHOB U  TOHATHUM:
IPUMEHUTEIBHO u COLIMaIbHOU HaIPaBJIEHHOCTH, CIIOCOOHOCTH | U3Hb, KIJI€TKA, TKaHb, OpraH, OPraHU3M, BU, IOIYJISIHS,
K pa3NUYHBIM | UHULUUPOBATH, MJIAHUPOBATh U CAMOCTOSATEIHHO BBIIIOJIHATE | SKOCUCTEMa, OMoLieH03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTaM TaKylo JAESITeIbHOCTb; U TIpeBpalleHUuEe HHEpPruu), TomeocTa3 (caMmoperysuus),

- HWHTEpeC K pasnuuHbiM chepam npodeccrHoHaTbHON
JIeSITCIIHbHOCTH.

MetanpeaMeTHbIe pe3yIbTaThl JOIKHBI OTPAXKATh:
OBnazeHne yHUBEPCAIbHBIMUA Y4€OHBIMU TTO3HABATEIIHLHBIMU
NEUCTBUSIMH:

a) 0a30BbI€ JIOTUYECKUE JCHCTBUS:

- CaMOCTOSITeNbHO (OPMYIHPOBATh U AKTYaJTU3UPOBATh
npo0JemMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYUIECTBEHHBIM NPHU3HAK WJIM OCHOBAHUS
JUTISl CpaBHEHUS, KiTacCu(UKAIU U 0000IIECHHUS;

- OIIPENENATh UEeNH AeTeIbHOCTH, 33JaBaTh TapaMeTPhI

Y KPUTEPHUU UX TOCTHKCHHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHUS

B pacCMaTPUBAEMBIX SIBJICHUSX;
- BHOCHUTh KOPPEKTHUBBHI B
COOTBETCTBHE PE3YJIHTATOB
MOCIICACTBHUI JCITEILHOCTH;

JIeSITENLHOCTD,
LIEJISM,

OLICHUBATb
OICHUBATb PHCKU

OnocuHTe3 OeiKa, CTPYKTypHas OpraHu3allis >KUBBIX CHCTEM,
JTUCKPETHOCTb, caMOperyJIsLus, CaMOBOCIIPOU3BEICHHE
(penponykiusi), HACIIE/ICTBEHHOCTD, M3MEHYHBOCTb,
SHEPTO3aBUCUMOCTH, POCT U pa3BUTHE, YPOBHEBAsS] OpraHU3AIIMSL.

ITP6 3. CdopMUPOBAaHHOCTh YMEHHS PaCKpbIBATh COJCpKAHUE

OCHOBOIIOJIATAOMINX  OMOJOTHYECKUX TEOPHUM W THUIOTE3:
KJIIETOYHOM, XPOMOCOMHOW, MYTAallMOHHOM, 3BOJIIOLMOHHOM,
MPOUCXOXKACHUSA )KU3HU U YEJIOBEKA.

I1P6 4, CdopmupoBaHHOCTH YMEHHUS pacKpbIBaTh

OCHOBOIIOJIATraloIIfe OUOJIOTUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH
(I Menpnens, T. Moprana, H.M. BaBunoBa, 3. I'ekkens,
®. Mronnepa, K. bapa), rpanuiibl ux TpUMEHUMOCTH K >KUBBIM
CUCTEMaM.

[TP6 5. IlpuobOpereHue omnpiTa MPUMEHEHUS OCHOBHBIX METOJ/IOB
Hay4YHOTO MMO3HAHUS, UCTIOIh3YEMbIX B OMOJIOTHUN: HAOIIIOIeHUS

Y OTHCAHUS JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUMN; OpraHU3aIuN
Y TPOBENCHUs OUOJIOTUYECKOTO OKCIEPUMEHTA, BBIABIKEHUS
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0) 6a30BbIE HCCIICIOBATEILCKHIE ICHCTBUS:

- BJIQJICTh HaBbIKAaMH Y4eOHO-HCCIIEI0BATEIbCKOM

U TPOCKTHOW JIEATEIHHOCTH, HABBIKAMH pa3pelieHUs
pooJIeM;

- BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3U

W aKTyaJIM3UPOBATh 3aj1a4y, BBIJIBUTATh THIIOTE3Y

€¢ pelICHHs, HaXOJIUTh apryMEHTBl I JOKa3aTelIbCTBA
CBOMX YTBEPXKICHHM, 3aJaBaTh I[MapaMeTpbl W KPUTEPUHU
peleHus;

- QHANM3HPOBATH IMOJNYUYCHHBIC B XOJE PCUICHHS 3aJla4yd
pe3yJbTaThl, KPUTHYECKH OIICHUBATh HX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH H3MEHCHHE B HOBBIX YCIOBHSIX;
pa3pabaThIBaTh IUIAH PEHICHUS MPOOJIEMBI C YIETOM aHAIIN3a
UMEIONUXCS MAaTEPUATTBHBIX M HEMaTEPHAIILHBIX PECYPCOB;
-- YMETb MIEPEHOCUTh 3HAHHS B TO3HABATEIIbHYIO

U TIPAaKTHYECKYIO 00JIACTH KU3HEACITCITLHOCTH;

- YMETh MHTETPHPOBATH 3HAHHS U3 PA3HBIX MPEIMETHBIX
obacreit;

- BBIIBUIaThb HOBBIE HJIEH,
MOJIXOJTBI U PEIICHUS

npempiaraTb OpUTIHHAJIbHBIC

TUIOTE3, BBIBJICHHUS 3aBUCUMOCTH MEXKAY HCCIETyeMbIMU
BEITUYMHAMH, 00BsCHEHUS MOJTyYEHHBIX pe3yIabTaTOB
U (QOpMYyITUPOBaHUS BBIBOJOB C HCIOJB30BAHUEM HAYYHBIX
MIOHSATUN, TEOPUN U 3aKOHOB.

I[IP6 6. ChopmMupoBaHHOCTH YMEHHS BBIJCISATH CYIIECTBEHHBIC
MPU3HAKA  BHPYCOB, KIETOK MNPOKAPUOT U  IYKAPHOT;
OJTHOKJIETOYHBIX U MHOTOKJETOYHBIX OPraHu3MOB, BHUJOB,
OMOTEOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIIECTB W INIPEBpAIICHHs] SHEPruu B KIETKe, (HOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTH4Yeckoro oOMeHa, XEeMOCHHTE3a,
MUTO3a, MeH03a, OIUIOAOTBOPEHHUS, PAa3BUTHS M Pa3MHOXKEHUS,
VHAMBUYaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHes3a), O0pbrObI 3a

CYIIECTBOBaHME, €CTECTBEHHOI0 O0TOOpa, BUA000pa3oBaHus,
NPUCTIOCOOICHHOCTH OpPraHW3MOB K cpele OOWTaHWs, BIUSHHSA
KOMITOHEHTOB 9KOCUCTEM, aHTPOIOT€HHbBIX U3MEHEeHUI

B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MPEeBpaIleHne YHeprun B Onocdepe.

I[IP6 7. CdopMuUpPOBAHHOCTb YMEHUS HPUMEHSTH I1OJIY4YEHHbIE
3HaHUA U1 OOBSCHEHHS OMONOTUYECKUX MPOIECCOB U SIBICHUU,
JUTS TIPUHATHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HU

Cc uenbio obecredeHuss O€30MAaCHOCTH CBOETO 370pPOBbS U
3I0POBBSI OKPYXKAIOIIUX JIFOJEH, COONIOZECHUST 3/I0POBOTO 0Opasa
YKU3HHU, HOPM T'PaMOTHOIO MOBEICHHS B OKPYKAOUIEH MPUPOTHOM
cpene; MOHMMaHUue HeOOXOAMMOCTH HCIOIB30BaHUS JOCTHXKCHHM
COBPEMEHHOW OHOJOTHMH U OMOTEXHOJOTUH ISl PalMOHAIBHOTO
TIPUPOIOTIOIE30BAHUS.

I[MP6 8. CdopmupoBaHHOCTH, YMEHHUS peuiaTh OUOIOTUYECKUE
3a/1a4, COCTABJISITh TEHOTUITNYECKUE CXEMbI CKPEIIIMBAHUS

JUIS. pa3HBIX THIIOB HACTEJIOBAaHUS MPU3HAKOB Y OpPraHU3MOB,
COCTaBJISITH CXEMBI TMEPEHOCA BEIECTB U YHEPTHUH B IKOCUCTEMAX
(Ternu nMuTaHus, MUIIEBLIE CETH).

I[MP6 9. CdopMHUPOBAaHHOCTh YMEHUH KPHUTHYCCKU OICHHBATH
nHOpMALIUIO OUOJIOTUYECKOTO  COJAEPIKAHUS, BKIIIOUYAIOIIYIO
TICeB/IOHAYYHBIE 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpeacTBa




MaccoBoM uHGOpMalMU, HAYYHO-TIOMYJISPHBIC
HWHTEPIIPETUPOBATH ATUYECKHUE aCIEeKThI COBPEMEHHBIX
UCCIIEJIOBaHUM B OWOJIOTMM, MEIUIMHE, OHOTEXHOJOTHH;
paccMaTpuBaTh  IJI00AJNBHBIE  JKOJIOTMYECKHE  IPOOIEeMbI
COBpEMEHHOCTH, (OpPMHUPOBATH IO OTHOIICHUIO K HHUM
COOCTBEHHYIO MMO3HIIUIO.

I[TP6 10. ChopMHupOBaHHOCTHL YMEHUW CO3/1aBaTh COOCTBEHHBIC
MMCbMEHHBIC U YCTHBIE COOOIIEHUS HA OCHOBE OHMOJIOTHYECKOMN
uHbOpMallMl U3  HECKOJbKUX  HCTOYHUKOB,  I'PAMOTHO
UCIIOJIb30BAaTh MOHATUIHBIN anmapaT OMOJIOTHH

MaTepHuabl);

OK 02.
Hcnonws3oBarh
COBpPEMCHHEIC
CpeAcTBa  TIOWCKa,
aHanm3a

U HHTEepIpeTauu
uHpOpMaIUN

U MH(GOPMaIMOHHbBIE
TEXHOJIOTUN JUIst
BBITIOJIHEHUS 33724y
npoheccCHoHATbHOM
NEeSITeTbHOCTH

JIM4HOCTHBIE pE3yJbTaThl JIOJKHBI
LIEHHOCTH Hay4YHOT'O [TO3HAHMS:
-c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHUSI HayKd M OOIIECTBEHHOMN
IPAKTHKH, OCHOBAaHHOTO  Ha  JUAJIOre  KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHMIO CBOET0 Mmecra
B [IOJIUKYJIBTYPHOM MHpE.

MertanpeameTHble pe3ysibTaThl 10JKHbBI OTpaXKaTh:
OBnazneHne yHUBEpPCAIbHBIMU Y4€OHBIMU [TO3HABATEIbHBIMU
JEUCTBUSIMU:

B) pabora ¢ uHpopMmarmei:

OTpakaTb B YacCTH:

- BIaACTh HaBbIKaMH MOJIYUYCHU A I/IH(l)OpMaI_[I/II/I
nus3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATDH IIOUCK, aHaJIn3, CUCTCMATU3alIo

U UHTEpIIpeTaluio HHPOPMAIUU PA3IUYHBIX BUJIOB U (HopM
IIPEJICTaBIICHNUS,

- OILIGHMBATh JOCTOBEPHOCTH, JIETUTUMHOCTb HH(pOpMaIuH,
€€ COOTBETCTBHE IPABOBBIM U MOPaIbHO-OTUYECKUM HOpMaM

ITP6 1. ChopMupoBaHHOCTH 3HAHUI O MEeCTE U POJIU OUOJIOTUU

B CHCTEME HAy4YHOTO 3HaHUS;, (PYHKIIMOHAIBHOH TPaMOTHOCTH
YeIIOBEKa JJIs PEIICHUS KU3HESHHBIX MPOOIIeM.

I[IP6 7. CdopMUPOBAHHOCTH YMEHUS MPHUMEHSTHh IOJTYYCHHbBIE
3HAHUS I OOBSCHEHHS OMOJIOTMYECKUX IMPOIECCOB U SIBICHHUIA,
JUISL IPUHSATHS IPAKTUYECKUX PEIICHU B TOBCETHEBHOM JKU3HU

c uenbto obecreyeHHus OE30MAaCHOCTH CBOErO 370POBbsl U
3JI0pOBbSl OKPYKAIOIIMUX JIOJIeH, cOOM0IeHusl 370poBoro obOpasza
JKA3HU, HOPM I'PaMOTHOTO MTOBEICHUS B OKPYKAIOIIEH MTPUPOIHOMN
cpele; MTOHMMaHUe HeOOXOIUMOCTH MCIIONb30BAHUS TOCTHKEHUHN
COBPEMEHHOM OHMOJOrMM U OMOTEXHOJOTUH JUIsl pallOHAIBHOTO
PUPOOTIONH30BAHMUS.

I[TP6 10. ChopMHupOBaHHOCT, YMEHUU CO3/1aBaTh COOCTBEHHBIE
NUChMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHMYECKOMN
nHQOpMAaIMA W3  HECKOJBKUX  HMCTOYHHKOB,  T'PaMOTHO
UCTIONb30BaTh OHATUIHHBIN amnmapat OMoJI0THU

OK 04. DdpdexTrBHO
B3aUMO/IEHCTBOBATh
u paboTaTh

B KOJJICKTUBE

¥ KOMaH e

JImgyHOCTHBIE pE3yiabTaTbl MOOJDKHBI OTpaXaTb B YaCTH:

OCHHOCTH HAYYHOI'0 MO3HAHHWA: OCO3HAHUC [NCHHOCTU
Hay‘-IHOI\/'I JACATCIIbHOCTH, TOTOBHOCTbH OCYIICCTBJIATH
IMPOCKTHYIO n HCCIICAOBATCIILCKYIO JACATCIIBHOCTDb

VWHJVBHIyaJIbHO U B TPYIIIIE.
MeranpeaMeTHbIe Pe3yJIbTaThl JOJIKHBI OTPAXKaTh:

ITP6 5. IlpuoOpereHue ompiTa MPUMEHEHUSI OCHOBHBIX METOJ/IOB
Hay4YHOTO TO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTUU: HAOIIOIEHUS U
OTIMCAHUs )KUBBIX CHUCTEM, MPOIIECCOB U SIBJICHUI; OpTraHU3aIuu U
MpoBeJIeHUs]  OWOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIIBHIKEHUS
TUTIOTE3, BBISBICHUS 3aBUCHMOCTH MEXIY HCCIEAyEeMbIMHU
BEJIMYMHAMU, OOBSICHEHHUS TTOTYyYEHHBIX PE3yJIbTaTOB
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OBnanenue
JIEHCTBUSAMU:
0) COBMECTHasl 1eATEIHHOCTb:

- IOHUMATH ¥ UCTIOJI30BaTh MPEUMYIIIECTBA KOMaH/IHON
Y UHIUBUIyaJIbHOU PabOTHI;

YHUBCpPCaAJIbHBIMU KOMMYHUKAaTUBHbIMU

- [IPUHUMATH LEIH COBMECTHOU HEATEIIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTHKCHHIO: COCTaBIIITh IUIaH  JCHCTBHI,
pacnpeneniarb pojad € y4eTOM MHEHMH  y4aCTHHUKOB

00CYyXJ1aTh pPe3y/bTaThl COBMECTHOM pabOThI

U (opmMynupoBaHMsS BBIBOJIOB C HCIIOJb30BAHUEM HAY4HBIX
IIOHSATUM, TEOPUN U 3aKOHOB

OK 07.
ConeiicTBOBaTh
COXPaHECHHIO
OKpYXarouiei

CpeIbl,
pecypcocOepexeHu
10, MIPUMCHSTh
3HAHMS

00 M3MEHEHUH
KITUMaTa, MPUHIIUITBI
OepexITMBOTO
MIPOU3BOJICTBA,

3¢ (exTuBHO
JIeNCTBOBATh

B Ype3BbIUANHBIX
CUTYaIHsIX

JInyHOCTHBIE pPE3yNbTaThl JOJKHBI OTPAaXKaTb B YACTH:
9KOJIOTUYECKOTO0  BOCIHTAHHA: -  CPOPMHUPOBAHHOCTH
AKOJIOTMYECKOW KYJIbTYpPbl, TOHUMAHHUE BIMSHUS COIL[UATIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHOM

W COIMAIBHOW Cpe/bl, OCO3HAHHE TI00aJBbHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IUIAHUPOBAaHUWE M  OCYIIECTBJICHHME  JEUCTBUM B
OKpY’KaloIlled cpe/ie Ha OCHOBE 3HAHMS LEJEel yCTOMYUBOIO
pa3BHUTHS YEIOBEYECTBA;

- AaKTUBHOE HENPUATHE JEUCTBUU,
OKpYKaroIleH cpere;

- YMEHHE IIPOTHO3UPOBATH HeOIaronpusTHbIC
DKOJIOTUYECKHE MOCIEACTBUS NMPEAIPUHUMAEMBIX JECHCTBHM,
MPEAOTBpALATh HX;

- pacuiMpeHue OmbITa
HaIIPaBJIEHHOCTH.
MeTtanpeamMeTHbIE Pe3yabTaThl JOJKHBI OTPAXKATH:
OgnazneHue YHUBEPCAIbHBIMU KOMMYHHUKAaTUBHBIMU
NEUCTBUSIMU:

0) cCOBMeCTHasl IeATEIbHOCTD:

- NOHWMATh W MCIOJIB30BaTh NPEUMYIIECTBA KOMaHIHOU
Y MHAUBHUIYaJLHON pabOTHI,
- MPUHUMATH eI
OpraHu30BbIBATh u

MMPUHOCAIINX BpPCA

JIESITCILHOCTH  DKOJIOTHUYSCKOM

COBMECTHOU
KOOPJIMHUPOBATH

JIESITEILHOCTH,
NENCTBUSA

I1P6 5. IlpuoOpeTeHre OMbITa MPUMEHEHHSI OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUS, UCIIOIb3yEeMbIX B OMOJIOTHUHU: HAOTIOJCHUS

¥ OTHMCaHUS KHUBBIX CHCTEM, IPOIIECCOB U SBJICHHUI; OpraHU3aINN
U TPOBEACHUS OHOJOTHYECKOTO JKCIEPUMEHTA, BBIIBUKCHHS
THIIOTE3, BBIIBICHUS 3aBHCHMOCTH MEXIY HCCIEIYeMBIMH
BEJIMUYMHAMU, OOBSICHEHUS MTOJIyY€HHBIX PE3yIbTaTOB

U (opMynupoBaHHS BBIBOJAOB C HCIIOJIb30BAaHHEM HAaYYHBIX
MOHSITUI, TEOPHIl U 3aKOHOB.

I[IP6 6. CchopMHpPOBAaHHOCTH YMEHHS BBIICISTH CYIICCTBCHHBIC
OpU3HAaKW  BHUPYCOB, KJIETOK  TMPOKApHOT U  DYKApHOT;
OHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB,
OMOTeo1IeHO30B U 3KOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB M TIPEBpALICHHWs] HPHEPTUHM B KIETKe, (OTOCHHTE3A,
IUTACTUYECKOTO M HHEpPreTM4eckoro oOMeHa, XEeMOCHHTE3a,
MHUTO33, MeHo03a, OIJIOJOTBOPEHHS, PAa3BUTHUS M Pa3MHOXKEHHUS,
WHAMBHUIYAILHOTO Pa3BUTHS OpraHui3Ma (OHTOTreHe3a), 00pbObI

3a CyIIECTBOBAaHUE, E€CTECTBEHHOro OTOOpa, BHI000pa30BaHUA,
NpUCIOCOOTIEHHOCTH OpPraHM3MOB K cpele OOWTaHHWs, BIUSHHA
KOMIIOHEHTOB IKOCHCTEM, AHTPOITOTEHHBIX M3MCHCHHN
B DKOCHUCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB U MpeBpalleHre YHEPTruu B Ouocdepe.

I[MIP6 7. ChopMmupoBaHHOCT, yYMEHHS MPUMEHSITH TMOTy4YCHHBIC
3HaHUS JUI OOBSICHEHHS] OMOJIOTUYECKHUX IPOIECCOB U SIBICHUH,
JUISL IPUHSITHS TIPAKTUYECKUX PEIICHUN B MOBCEAHEBHOW KHU3HH
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0 €€ JOCTIKEHHUIO: COCTAaBJIATh IUIaH  JCWCTBUIA,
pacupenensiaTb poiad € YYETOM MHEHUW YYaCTHUKOB
00CyXJaTh pe3ybTaTbl COBMECTHOM paboThI

c uenbto obecrieyeHus OE30MACHOCTH CBOETO 3I0POBbS U
3JI0POBbsI OKPYKAIOLIMX JIIOJCH, COOMIOACHUS 3A0pOBOro o0pasa
KU3HU, HOPM IPaMOTHOTO MTOBEACHUSI B OKPYKAIOIIEH MPUPOIHON
cpelie; TOHMMaHUE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKEHUH
COBPEMEHHOUM OMOJIOrMH U OMOTEXHOJOTUH ISl PallMOHAIBHOTO
IPUPOAOIIOIH30BAHUS

[IK 4.1
OcCyliecTBISITh
cOOp JaHHBIX O
MOTPEOHOCTAX
MIPOU3BOJICTBA B
3aroToBKax,
3aITacHBIX YacTsX,
PacXOTHBIX
MarepHaiax

BJIaJICTh HAaBBIKAMU TOJTY4YEHUs HH(POpMaLuu

13 HCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIBHO
OCYILIECTBIIATH MIOUCK, aHAJIN3, CUCTEMATU3ALIHIO

Y UHTEPHpEeTaluio HHPOPMAIK Pa3IMYHBIX BUAOB U (hopM
IIPEJICTAaBICHUS

I[TP6 7. ChopMHpPOBAaHHOCTH YMEHHUS NMPUMEHSTH OJYYCHHBIC
3HAHUS 71 OOBSICHEHUS OMOJIOTUIECKHIX MIPOLIECCOB
U SBICHUM, [UIsl TPUHATUS MOPAKTHUECKUX pELICHU B
MOBCEHEBHON JKM3HHM C IIeNIbI0 OOecredeHus: Oe301macHOCTH
CBOETO  3JI0POBbSI U  3JI0POBbSI  OKPYKAIOIIUX  JIFOJICH,
coOI0fIeHHsT 30pOBOro 00pa3a >KU3HH, HOPM TIPaMOTHOTO
MOBE/ICHUSA B OKpYXKalIled NpUPOTHONW cpele; MOHUMaHUE
HEOOXOJUMOCTH HCHOJIb30BaHUS JTOCTUKEHUI COBPEMEHHOMN
Ouonoru W OHMOTEXHOJNOTWUH Uil  PALMOHAIBLHOTO
MIPUPOIOTIONIE30BAHHSL.




2. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHbBI

2.1. TpynoeMKoCTh OCBOEHHSI TUCHHIIMHBI

Bup yueOHoii padoTsl Oo0bem B yacax
O0BeM 00pa3oBaTeLHON NPOrpaMMbl JTUCIHUTIIMHBI 72

B T.4.

TeopeTHYeCKHe 3AHATHS 47
NMpaKTHYeCKue 3aHATUS 19
JlaGopaTopHbIe 3aHATHUS 6

OcHOBHOE colepKaHne 60
IIpodeccuoHaTbHO OPUEHTHPOBAHHOE CoJepKaHue (Coaep:KaHue MPUKJIATHOIO M0}1y.1m)4 12
IpomeskyTounas aTTecTanus (MuddepeHnpPOBAHHDII 3a4eT) ol
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2.2. Coneprxanue TUCHUTLTHHBI

O0bem
, AK. 4.
/
B TOM Kozt .
KOMIIeTeH Ui,
qyucje
¢popmupoBanu
HaumenoBanue Conep:kanue y4eOHOro MaTepuaJia, MPaAKTHYECKUX U JJA00PATOPHBIX 3aHATHI q)oBMe 10 KOTOPBIX
pa3aesioB M TeM P crnocoocTByeT
NPaKT
HECKO 3J1eMeHT
i NPOrpaMMbl
MOAroT
OBKH,
aK. 4.
1 2 3 4
OcHoBHOE coaep:xaHue
Pa3nen 1. Buosnorus kak Hayka. 7JKuBble cucTeMbl M UX OPraHU3ALMA 2
Tema 1.1. Copepxanne yueOHOTo MaTepuana 2
buronorust buonorus — Hayka o xuBoit npupozae. CBa3u OHOJIOTHH ¢ OOIIECTBEHHBIMH, TEXHUUECKUMH U
B CUCTEME HayK. JpYTMMH €CTECTBEHHBIMU HayKaMu, Quiiocodueit, peauruei, 3STUKON, 3CTETUKONW U MPaBOM.
OOas Ponp Ouonornn B (QOpMHPOBAHMM COBPEMEHHOW HayyHOM KapTHHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJOrMYECKHUX HaYK.
KHU3HU Metonbl MO3HaHUS >KUBOM MpHpObl (HAOIOAEHUE, SKCIIEPUMEHT, ONMUCAHUE, MU3MEpPEHHE, OK 02
KJIacCU(pUKalus, MOJICIUPOBaHKE, CTaTUCTUYECKasi 00pabOTKa TaHHBIX ).
Kusble cucteMbl (OMOCHCTEMBI) KaK MpeaAMET n3ydeHus Ononoruu. OTianune KUBbIX CUCTEM
0T Heopranuueckoi nmpupoasl. CBoicTBa GMOCUCTEM U UX pa3HOOOpa3ue.
VYpoBHHU OpraHu3alNx OouocucTem: MOJIEKYJISIPHO-TEHETHYECKUH, KJIETOYHBIH,
OpraHU3MEHHBIN, MOMYJISIIIMOHHO-BUIOBOH, 3KOCHUCTEMHBIH (OMO - TeOLEHOTHYECKUN),
O6urochepHbIit
Pa3nes 2 XumMudeckuii cOCTaB U CTPOCHHE KJICTKH 10
Tema 2.1. Cogepxanne yueOHOTo MaTepuana 2
XUMHUYECKUHI COCTaB | XUMUYECKHI COCTaB KJIETKH. XUMHYECKHE DIICMEHTBI: MaKpO3JIEMEHTHI, MHUKPOIJICMEHTHI.
ki1eTku. Boga Bona u muHepanbHble BemectBa. DYHKIMM BOJIBI U MHUHEPAIBHBIX BELIECTB B KIIETKE. OK 01, OK 02,
¥ MUHEPAIbHBIE [Toaaep:KaHue OCMOTHYECKOTO Gananca OK 04

10
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BEILIECTBA [IpakTHyecKoe 3aHATHE"
Ne 1 «buonoruyeckast pojib MUHEPAIbHBIX BEIIECTB B 00CCIICUEHUU >KU3ZHEACATEILHOCTH
OpPraHU3MOB, IIPOSBJICHUS AUCOATaHCa MUHEPAIbHBIX 3JIEMEHTOBY»
Tema 2.2. Coneprkanue yueOHOro MaTepuana
buonornueckn benku. CocraB u cTpoeHne 0elKoB. AMUHOKHMCIOTHI — MOHOMEpBI OenkoB. Hezamenumblie u
B)KHBIC XUMUYCCKUE | 3aMEHUMbIE AMUHOKHUCIOTH. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpPbI OEIKOBOMH
COCAMHEHUS MOJIEKYJIbl (II€pBUYHAs, BTOPUYHAs, TPETUYHAs M YETBEPTUYHASI CTPYKTypa). XMMHUYECKHE
cBoiictBa OenkoB. buomornyeckue ¢ynkuun OenkoB. DEepMEHTHI — OHOIOTUYECKUE
katanuzaropel. CTpoeHue (QepMeHTa: aKTUBHBIA IIEHTp, CcyOcTpaTHas CHenU(UYHOCTb.
Kodepmentsr. Buramunsl. OTinnunst pepMEHTOB OT HEOPTaHUIECKUX KaTaTH3aToOpPOB.
VYraeBoapl: MOHOcCaxapusl (TJr0K03a, pubo3a U Je30Kcuprubo3a), nucaxapuisl (caxaposa,
JAKTO3a) M TONMcaxapuiasl (Kpaxmall, TIMKOTEeH, LeJUIono3a). buonorndyeckue (yHKIMn
yrineBofoB. Jlumuael:  TpuraMuepuisl, Qgocomunuisl, crepounasl. ['uapoduiabHoO-
runpodoOHbIe cBoiicTBa. buomornyeckne ¢yHkumu nunuaoB. CpaBHEHUE YIIIEBOJIOB,
OeNKOB W IJIMMUJOB Kak HMCTOYHHMKOB sHepruu. Hykxnewnosbie kucnotsl: JJTHK u PHK.
Hyxieotnsl — MoHOMEpHI HYKIEHHOBBIX KUCTOT. CTpoenue u pynkmuu JJHK. Ctpoenne n
¢ynkuuu PHK. AT®: ctpoenune u GyHKIuH
JlaGoparopHsble 3aHsTHS (Ha BBIOOp IpenoaBaTess)
Ne 1 «Onpenenenuie Buramuna C B IpoAyKTax MUTAHUS»
i «OnpeneneHne HaTu4ns Kpaxmaiia B IPOAYKTax MUTaHU»
i «'uapopunbHO-TUIPO(HOOHBIE CBOWCTBA JIUITHUIOB
win «/3yyeHne KaTaTUTHYECKOW aKTMBHOCTH (EpMEHTOB (Ha NpUMEpe aMuiasbl WIIH
KaTasasbl)»
Tewma 2.3. Cogepxanne yueOHOTo MaTepuana
CtpyKTypHO- [{utonorus — Hayka o kietke. Kiierounas Teopust — npumep B3auMoJieiicTBUs uaen u pakToB
(byHKIIMOHATIbHAS B HAyYHOM ITO3HAHUU. MeTOo/1bl U3yUeHUS KIETKH.

opraHusanua KJIC€TOK

Knertka kak memnoctHas xuBas cuctema. OOmIe MpU3HAKK KJIETOK: 3aMKHYTas Hapy»KHas
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmapar, cuicteMa CuHTe3a Oeska.

Tumbl  KJIETOK: JyKapuoOTHuUeckass U IHpokapuotuueckas. (OcoOEHHOCTH  CTPOEHHUS
MpOKapuoTUUECKO KieTku. Kierounas crteHka Oaktepuil. CTpoeHHE SyKapHOTHUUECKOM
kJ1eTki. OCHOBHBIE OTIIMYUS PACTUTENILHON, )KUBOTHOW U TpuOHON KieTKH. [loBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KJIETOYHAsi CTE€HKa, IJIMKOKaNuKc, uX ¢yHkiuu. [lnazmaTtuueckas
MeMOpaHa, ee CBOMCTBA M (PYHKIIUU.

[lutoruiasma u ee opraHouasl. OgHoMeMOpaHHble opraHouasl kietku: OIIC, ammapar
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I'onbmku, nu3zocoMsbl. IloyaBTOHOMHBIE OpPraHOUABI KIETKH: MHUTOXOHAPHUH, IIJIACTHIIBL.
[Tpoucxoxxaenne MUTOXOHAPUN W miactu]. Buasl mmactun. HememOpanHbIE OpraHOMABI
KJIETKH: pUOOCOMBI, KJIETOUHBIH LEHTP, LEHTPUONU, PECHUYKH, JKIYTUKH. DyHKIUU
OPraHOMJIOB KJIETKHU. BKiroueHus.

Anpo — perynaropHslii HeHTp KieTku. CTpoeHue sizpa: sijepHas 000JI0uKa, Kapuolasma,
XPOMATHH, AIPBILIKO. XpOMOCOMBL. TpaHCIIOPT BELIECTB B KIETKE

JlaGopaTopHsbIe 3aHATHS (Ha BEIOOP TpEIo1aBaTesis)

Ne 2 «Ctpoenue kieTku (pacTeHus, )KUBOTHbIE, TPUObI) U KJIIETOYHbIE BKIIOUEHUS (Kpaxmall,
KapOTHHONABI, XJIOPOILIACTHI, XpOMOHJIaCTBI)»

win «VM3ydeHue cTpoeHUs KIETOK PACTeHUMH, )KUBOTHBIX M OaKTepHil 110l MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIPCIIapaTax U UX OIMUCAHUCH

win «[IpoHuiaeMocTs MeMOpaHbI (IJ1a3MOJIN3, AETUIA3MOJIN3)»

Paszgea 3. ZKusHeaeaTeJIbHOCTH KJIETKH

Tema 3.1.
OOMeH BelecTB
U TIpeBpalleHue

SHEPrUH

B KJIETKE

Coneprkanue yaueOHOro MaTepuana

OOMeH BemiecTB, WM MeTab0IM3M. ACCUMIIIANHS (TUTACTUYCCKUI 0OMEH) U JTUCCUMUJISIIHS
(sHepreTnyeckuii 0OMeH) — JIBe CTOPOHBI €AMHOro mporecca MerabonuszMa. Posib 3aKk0OHOB
COXpaHEHHsI BEIIeCTBA M DHEPTMU B MOHMMAHMM MeTabonm3ma. Turel oOMEHa BEIIECTB:
aBTOTpOoGHBI U rereporpodHbiifi. Poias depmeHTOB B 0OMEHE BELIECTB W MPEBPALCHUU
sHeprun B Kierke. PorocuHTe3. CBeToBass M TeMHoBas (a3pl ¢orocuHTe3a. Peakummn
¢dorocunTe3a. DPPeKTUBHOCTH (HOTOCHHTE3a. 3HAUEHNE (POTOCUHTE3A I )KU3HU Ha 3eMIle.
BausiHue ycnoBuii cpeasl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX pacTeHMH. XEeMOCHHTE3. XEMOCHHTE3Upywolliue OakTepuu. 3HadeHHE
XEMOCHHTE3a I )KU3HU Ha 3eMiIe.

OHepreTuyeckuii 0OMeH B KileTke. Paciiernienne BemecTs, BbICIECHNE U aKKyMYJINPOBaHHE
SHEPIUU B KJIETKe. DTalbl YHEPreTH4ecKkoro oomeHa. Inmmkonus. bpokeHue u ero BHUIBL.
Kucnoponnoe okucienue, i KieToyHoe JpixaHue. OkucinutenbHoe (HochopuirpoBaHHe.
O} PeKTUBHOCTH SHEPTrETHUIECKOr0 0OMEeHa

Tema 3.2.
buocunres Oenka

Coneprkanne yaeOHOTo MaTepuana

Peakiuu MmarpuuHoro cuHre3a. [enernueckas wuHpopmauus u JIHK. Peanuzanums
reHeTHu4YecKoil nHpopmanuu B kietke. ['eHeTnyeckuit Koa u ero cBoicTa. TpaHCKpUIIIMS —
marpuusblii cuHTe3 PHK. Tpancnmsammsa — OuocuHTes Oenka. Tambl  TPAaHCISALMH.
Koaunposanue amunokuciot. Ponabs pubocom B OnocunTese Oenka

[IpakTHueckoe 3aHsATHE

Ne 2 «Pemenue 3aia4 Ha OMPCACIICHUC TTOCIICAOBATCIIbHOCTU HYKJICOTUAOBY

Tema 3.3.
Bupycsl

Cogepxanne yueOHOTo MaTepuana

Hexnerounsie popmbl xu3HU — BUpYychl. Mctopus otkpbiTus BupycoB (/1. U. MBanoBckuit).

OK 01, OK 02,
OK 04
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OcCoOeHHOCTH CTPOCHUS M KU3HEHHOTO LIMKJIa BUPYcoB. bakrepuodaru. bonesnu pacrenuid,
KUBOTHBIX M YEJIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc nmmyHonedunura yenoseka (BUY)
—Bo30ynutens CITM/]a. ITpodrrakTika pacnpocTpaHeHUsI BUPYCHBIX 3a00I€BaHHIA

Pa3znen 4. PazMHOKeHHE U HHAUBUAYAJIBbHOC Pa3BUTHE OPraHUu3MOB

Tema 4.1.
JKU3HEeHHBIN UK
KJIETKH

Coneprkanue yueOHOro MaTepuana

Knerounslii 1K, WIM SKA3HEHHBIH IMKI KieTkd. MuTepdasa m mwuros. Ilpoueccsl,
nportekaromue B uatepdase. Peruukamnus — peakius matpuanoro cunre3a JJHK. Ctpoenne
XpOMOCOM. XPOMOCOMHBII HA0Op — KapuOTHIL. [IUIIIOUIHBIN U TalIONIHBIA XPOMOCOMHBIE
HaOopel. XpomaTuipl. LluTONOrMUECKHE OCHOBBI PAa3sMHOXKEHUS U MHIUBHIYaIbHOI'O
pazButus opraHu3moB. Jlenmenue kietku — wmuto3. Cragum wmwuroza. Ilpoueccsl,
IPOUCXOJAINME Ha pPasHBIX CTaAMAX MUTO3a. DBHOJIOrMYECKHil CMBICH  MHTO3a.
ITporpammupyemast ru0enb KJISTKH - arornTo3

Tema 4.2.
DopMBbI pa3MHOKEHUS
OpPraHHU3MOB

Coneprkanne yaueOHOro MaTepuana

@opMBbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe U mojaoBoe. Buasl Gecronoro pasMHOXKEHUS:
JICJIEHNE HAJIBOE U NMOYKOBAHKE OJIHO U MHOTOKJIETOUHBIX, CIOPOOOPA30BaHNE, BETE€TATHBHOE
pasMHOkeHue. VIckycCcTBEeHHOE KJIOHUPOBaHHE OPTraHU3MOB, €r0 3HaAUCHHE JJIsl CEJICKIUH.
[TonoBoe pa3mMHOXKEHHUE, ero oTinuus ot Oecnoioro. Meio3. Cranun meiiosa. Ilpomeccsr,
npoucxojdiue Ha craausx wmeios3a. [loBemenue xpomocom B Meio3ze. Kpoccunrosep.
buonorndeckuii cMpic U 3HaYeHUE MeHo3a. ['amerorenes — mpouecc 0Opa3oBaHUS MOJOBBIX
KJIETOK y *HUBOTHBIX. [lo/IOBBIE JK€1e3bl: CEMEHHUKU U siMuyHUKU. OOpa3oBaHue U Pa3BUTHE
IOJIOBBIX KIIETOK — TaMeT (CIepMaro30ui, SHLEKIeTKa) — CIepMaTOreHe3 U OOIEHE3.
OCOOEHHOCTH CTPOEHUS SIMIIEKIIETOK U criepMaTo3ouaoB. OmnogorBopeHue. IlapreHoreHes

Tema 4.3.
NunuBuayansHOE
pa3BUTHE OPTAHU3MOB

Coneprkanne yaeOHOTo MaTepuana

WuauBuayanbHoe pa3BuTHe (OHTOTeHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTalbl
SMOPHOHAILHOTO Pa3BUTUS Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJICHHE, TacTpyIsus,
opranorere3. IlocTamOpuoHanbHOE pa3BuTHE. THUIBI MOCTIMOPUOHAIBHOTO PAa3BUTHUS:
npsiMoe, HempsiMoe (JMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHU3MOB; (aKTOPBHI,
CHOCOOHBIE BBI3BIBATH BPOXKJCHHbIE YpoACTBAa. PocT u pa3Buthe pacteHuid. OHTOreHes
I[BETKOBOT'O PACTEHUS: JIBOHHOE OTUIOIOTBOPEHUE, CTPOCHHE CEMEHH, CTAINH PA3BUTHS

[IpakTyeckue 3aHATHS

Ne 3 «MHpexkunonnble 3a007€BaHNS U SMUAEMUHN B UCTOPUH YEJIOBEYECTBAY
Ne 4 «BaxnuHanus kak npouiaakTuKa HHPEKIIMOHHBIX 3a001€BaHUN»

OK 01, OK 02,
OK 04

Pa3nen 5. HaciiencTBeHHOCTH M H3MEHYHUBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HACJIeOBaHUS

Coneprkanne yaeOHOTo MaTepuasa

[TpenMeT u 3amaun TeHETHKU. PONb IIUTONOTUU M AMOPUOJIOTUN B CTAHOBJICHUU T€HETHUKH.
Bxnag poccuiickux W 3apyOeXHBIX YYEHBIX B PAa3BUTHE TEHETUKH. METOIbl TEHETHUKH

OK 01, OK 02,
OK 04
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(ruOpHuIONIOTHYECKUN,  HUTOTCHETHYECKUH,  MOJEKYIspHO-TeHeTHueckuit).  OCHOBHBIE
FEHETUYECKUE IOHATHSA. | 'eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKpEIIMBaHUM.
3aKOHOMEPHOCTH  HAcJedOBaHMsA  IPHU3HAKOB,  ycTaHoBJeHHble [.  MeHaenem.
MoHorubpuaHoe CKpeulBaHue. 3aKOH €IUHO00pa3Hs THOPUAOB IEPBOIO IOKOJICHHS.
[TpaBuiio TOMUHHpPOBAHMS. 3aKOH pacllerUIeHHs] MPU3HAKOB. [ umore3a 4UCTOTHI TaMerT.
[TonHOE W HemoMHOE TOMUHUpPOBaHHE. JurnOpuaHoe CKpeuBaHue. 3aKOH HE3aBHCHUMOTO
HaCJieIOBaHUsl TpU3HAaKOB. lluToreHeTnueckre OCHOBBI TUTHOPUIHOTO CKPELUBAHMUSL.
AHanuzupylouiee ckpeluBaHue. lcrnonb3oBaHUe aHaIM3UPYIOLIETO CKPEIIMBAHUS UL
orpeziesieHus] TeHOTHUIIa 0co0U

HpaKTI/I‘IeCKOG 3aHATUC

Ne 5 Pemenue 3aaa4 Ha OIpCACICHUC BCPOATHOCTU BO3HUKHOBCHHA HACJICACTBCHHBIX
IIPU3HAKOB IIpU MOHO-, JHU-, HOJ'II/IFI/I6pI/II[HOM U aHAJIM3UPYIOIIECM  CKpCIIMBAHUU,
COCTABJICHUC I'CHOTHUITNYCCKHUX CXCM CKPCIIUBAHUSA

Tema 5.2. Copepxanue yueOHOro MaTepuaia
CueruieHHOE CuenneHHoe HacjenoBaHue Impu3HakoB. Pabora T. Moprana mno cCUEIUICHHOMY
HacIleIOBaHHe HacJIeJOBaHUIO TeHOB. HapylieHue clemieHuss T'€HOB B pPeE3yJbTaTe KPOCCHHIOBEpA.
IIPU3HAKOB XpOoMOCOMHas TEOpUsl HACIIEICTBEHHOCTH. | eHeTHUecKrue KapThl.
I'enernka mona. XpoMOCOMHOE ONpeAeNICHUE Toyia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHbIe M reTeporaMmeTHble OpraHu3Mbl. HacienoBaHue MPU3HAKOB, CIETUIEHHBIX C
10JIOM
[TpakTHdeckoe 3aHsTHE
Ne 6 Pemenue 3amau Ha ompejereHHE BEPOSTHOCTH BO3HUKHOBEHHUS HACIIEJCTBEHHBIX
IMPU3HAKOB 1IpU CHOCIUICHHOM  HACJICI0BAaHHWU, COCTaBJICHHUEC TCHOTHUIIMYCCKUX CXEM
CKpEIBAHHUSI
Tema 5.3. Coneprkanne yaueOHOTo MaTepuana
3aKOHOMepHOCTI/I N3MeHunBOCTE. BI/I}II)I U3MCHYHNBOCTHU:. HCHACJICACTBCHHAA U HACJICACTBCHHA. Poms Cpcanbl B
M3MCEHYHUBOCTH HEHACIIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTUKAa MOAU(DUKAIIMOHHOM HM3MEHUHMBOCTH.

BapuanvonHsslil panx v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KosnuectBeHHbIE
U KauyeCTBEHHblE TMpPHU3HAKM M HMX HOpMma peakuud. CBoiicTBa MOIU(PHUKAIIMOHHON
W3MEHUYUBOCTH.

HacnenctBenHasi, niaM reHOTHNHMYECKass HW3MEHYMBOCTb. KoMOMHATHBHas W3MEHYHMBOCTb.
Meiio3 ¥ TIOJIOBOM MPOIECC — OCHOBA KOMOMHATHMBHOM HW3MEHYMBOCTH. MyTalnoHHas
u3MeHunBOCTh. Kiaccudukaius MyTanuii: reHHble, XpOMOCOMHBIE, TeHOMHbIe. YacToTa U
OpUYMHBL  MyTanuil. Myrarennble ¢GakTopbl. 3aKOH TOMOJOTHMYECKHX psSJOB B
HACJIEICTBEHHOU U3MEHUYUBOCTH
H. Y. BaBuiiosa
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HpaKTI/I‘IeCKOG 3aHATUC

Ne 7 Pemenue 3aaa4 Ha OIpPCACICHUC BCPOATHOCTU BO3HUKHOBCHHA HACICACTBCHHBIX
IMPU3HAKOB IIpU PA3JIMYHBIX THIIAX BBaHMOHCfICTBHH I'€HOB, COCTABJICHHUEC I'CHOTHIITMYCCKUX
CXCEM CKpPCIIMBAHUA

Tema 5.4,
I'eHeTHnka ueoBeka

Cogepxanue yueOHOro MaTepuasa

I'enetuka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJIbI TEHETUKH YEJIOBEKA:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, ITUTOICHETUYCCKUN, OMOXMMHUYECKUN, MOJICKYJISPHO-
reHerndeckuii. CoOBpeMEHHOE OIpe/IeJICHHEe TeHOTHUIIA: TMOJHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTUITUPOBaHUE, B TOM uucie ¢ nomorbio [11[P-ananu3a. HacnencrBennbie 3a0oneBaHus
YelIoBeKa: TeHHbIe O0Je3HHM, OOJIE3HH ¢ HACJEICTBEHHOM MPEeApacIioIoKeHHOCTHIO,
XpoMocoMHBIe Ooyie3rn. CoMaTH4ecKhue M TeHepaTuBHbIE MyTanuu. CTBOJOBBIC KJICTKH.
[IpuHtunel  370poBOTO  OOpa3a JKM3HU, JAWATHOCTUKH, MPOPMIAKTHKH W  JICUCHUS
FEHETUYECKUX  OoJne3He.  MenuKo-TeHEeTHYeCKOe  KOHCYJIBTHPOBAaHUE.  3HAUYCHHE
MEIUIIMHCKOM TEeHETUKH B TMPEAOTBPAIIEHUH M JICYCHUU TCHETHYECKUX 3a00JIeBaHUMN
YyeoBeKa

IIpakTrHueckoe 3aHsATHE

Ne 8 «CocTaBnenue 1 aHaaIn3 POAOCIOBHBIX YCIIOBCKA

Pa3pgen 6. IBoaronuon

Hasi OHOJIOTUSA

Tema 6.1.
DBOJIIOLIMOHHAS
Teopust
U €€ MECTO
B OMOJIOTHU

Copepxanne yueOHOro MaTepuana

[TpennochuIKu BO3HUKHOBEHMSI SBOJIIOLIMOHHON TEOPUH. DBOJIOLMOHHASA TEOPUS U €€ MECTO
B Ouosnoruu. BnusiHME SBONIOIMOHHON TEOpUM HA pa3BUTHE OWOJIOTMH U JPYTUX HayK.
CunerenscrBa 3Boitonuu. 1laneonTonornueckue: Mociue10BaTeIbHOCTD MOSBIECHUS BUJIOB B
MAJICOHTOJIOTUYECKON JIETONUCH, NepexojHble Gopmbl. buoreorpaduueckue: cXoacTBO U
pasnnuue dayH U GJIOp MATEPUKOB U OCTPOBOB. IMOPHOJIOTHUECKUE: CXOACTBA U Pa3IUUUs
SMOpPHOHOB PA3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMHUYECKHUE: TOMOJIOTUYHBIE,
aHaJIOTUYHBIE, pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE:
CXOJICTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKMX MyTell y Bcex
JKUBBIX OPraHU3MOB.

OpomononHass Teopusa Y. JlapBuna. IlpeanocbulkM BO3HUKHOBEHMS JapBUHU3MA.
JIBIoKylme Ccuibl 3BOJIOUMU BUAOB 1o JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE TIpU
OTPaHUYEHHOCTU PECYpPCOB, HeolpeaenéHHas U3MEHUYHMBOCTh, OOpb0a 3a CYIIECTBOBAHHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBomronus

Cogepxanne yueOHOTo MaTepuana

Cunternyeckas teopus sBosronuu (CTD) u e€ ocHOBHBIE MOJOXKEHUS. MUKPOIBOIIOIUS.
[Tomynsiust Kak eAMHHUIIA BUJA U SBOJIOIMH.
JBuxyme cuibl ((pakTOphI)IBOJMIOLMKM BUAOB B Mpupoje. MyTalMOHHBIM mporecc U

OK 01, OK 02,
OK 04
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KOMOMHATUBHAs M3MEeHUYUBOCTh. [lomynsnuoHHble BOJHBI M Apeild renos. M3omsauus u
murpauusa. EcrecTBeHHBII 0TOOp — HampaBistomuid  ¢dakrop dBomonun.  Dopmbl
€CTeCTBEHHOro oroopa. IIpucnocoGieHHOCT OpraHU3MOB Kak pe3yjbTaT 3BOJIOLMH.
[Tpumepsl mpHuCOCOONEHUH y OpraHu3MoB. ApoMopdo3bl W HIUOAAanTanuu. Bug u
BugooOpa3oBanue. Kpurepun Buzna. OcHoBHBIE ()OpMBI BUA00OPa30BaHUs: Teorpapuyeckoe,
HKOJIOTHYECKOE

Tema 6.3.
MakponsBostronus

Copepxanue yueOHOro MaTepuasa

Makpospomrorusi. DopMbl  SBONIOIUH:  (QUIIETHYECKas, TUBEPreHTHAs, KOHBEPreHTHas,
napasuiensHas. HeoOpaTumMocTh 3BOMIONHUH

[IpakTuueckoe 3aHsTHE (HA BBIOOP MIpEToaBaTeis)

Ne 9 «CpaBHenue BUOB 110 MOP(HOIOTHUECKOMY KPUTEPUIO»
i «Onucanye IpUcIoco0IEHHOCTH OpraHi3Ma U €€ OTHOCUTEIBHOIO XapaKTepay»

Pa3znen 7. Bo3HUKHOBEeHHE U Pa3BUTHEC ’)KU3HU HA 3emure

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

Cogepxanue yueOHOro MaTepuana

JloHayuHBIE NpEACTABIECHUSA O 3apOXKACHUU XU3HU. HaydHble I'Mmore3bl BO3HUKHOBEHUS
JKU3HU Ha 3emJie: abuoreHes U mnaHcrepMmus. XUMUYecKas 3BOJIOLUA. AOMOreHHbI CUHTE3
OPraHMYECKHUX BELIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKICHUE
XUMHUYECKON 3Boitouuu. HauanbHble 3Tanbl Ouosormyeckoi sBosonuu. I'mnoresa PHK-
mupa. dopmupoBaHre MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE NPOTOKIETKU. IlepBbie
KJIETKM 1 UX 3BOMIOLMA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie o 3paM U nepuojam. Karapxeil. Apxeickas U poTepo30HcKas
apbl. [laneo3olickast spa u e€ mnepuonbl: KeMOPHUIICKUH, OPIOBUKCKHM, CHUIYypHICKUH,
JIEBOHCKMI, KAMEHHOYTOJIbHBIN, ITepMCKHUi. Me3030icKas dpa U €€ NMEpUObl: TPUACOBBIM,
Opckuii, menoBoil. KaliHo3oickass 3pa W €€ MNepuoibl: NaJCOTCHOBBIM, HEOTCHOBBIM,
AHTPOIIOTE€HOBBII.

Tema 7.2.
Cucrema

OpTaHHU4Y€CKOIro MHUpa.

Coneprkanne yaeOHOTo MaTepuana

Cucrema OpraHM4yeckoro Mupa Kak OTpakeHue 3BoJoUnd. OCHOBHBIE CHUCTEMAaTHYECKHE
TPYIIIBl OPraHU3MOB. XapaKTEPUCTHKA KJIMMAaTa M T€OJOTMYECKUX MpoleccoB. OCHOBHbIE

I[Ipoucxoxenue STamnbl SBOJIONUH PACTUTENBHOIO W JKUBOTHOIO Mupa. ApoMopdo3bl y pacTeHHil u
9E€JIOBEKA — JKUBOTHBIX. [losiBIIeHUE, paclBET U BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.
aHTPOIIOTCHE3 OBOJIIOIIMSL  YeNOBEKa. AHTpPONOJIOTHS Kak Hayka. PasBurthe mnpencraBieHud o
IIPOUCXOXKICHUN YelloBeKa. Meroabl M3ydeHMsl aHTpornoreHe3a. CXOICTBA M paszauuus
yeloBeKa U JKUBOTHBIX. CHCTeMaTHuYecKOoe TIOJOKEHUE ueJoBeKa. JIBHXKylue CHIIbI
(axroper) anTpomoreHesa. HacneacTBeHHass HM3MEHYMBOCTb M €CTECTBEHHBIH OTOOP.
OO61ecTBeHHBIN 00pa3 )KM3HU, U3TOTOBJICHUE OPYAUN TPY/a, MBIIIICHHE, PEUb
Tema 7.3. Coneprkanne yaeOHOTo MaTepuasa

OK 01, OK 02,
OK 04
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OCHOBHBIE CTaaUHU
DBOJIIOIMH Y€EI0BEKA

OcHOBHBIE CTaZIMM W BETBM DBOJIOLMHU YEJIOBEKA: aBCTPANONMUTEKH, UENOBEK yMEIbIid,
Yenosek nmpsaMoxonsamui, YenoBek HeaHAepTalbCKHil, YenoBeK pa3yMHBIM COBPEMEHHOIO
tuna. Haxolku McKonaemMblX OCTaHKOB, BpEMsl CyLIECTBOBaHMs, 00J1aCTh pacpOCTPaHEHUs,
00BEM roJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIUsL.

Yenoeueckue packl. OCHOBHbIE OOJBIIME pachl: €BPONEOHAHAs (eBpas3uiickas), HErpo-
aBCTpaJOUJHAs (9KBaTOpHallbHAs), MOHIOJIOMAHAs (a3MaTcKo-aMepuKaHcKas). YepTbl
IPUCIOCOOIEHHOCTH IPEACTABUTENEH YENOBEUECKUX pac K YCIOBHSAM CYIIECTBOBAHMUS.
EnuncTBO uenoseueckux pac. Kpuruka pacuzma

[IpakTrueckoe 3aHsATHE (HA BBIOOP MpEToIaBaTes) 1
Ne 10 «Bpemst 1 myTH pacceieHus 4eI0BeKa 10 TUIAaHETE»
i «[Iprucrnoco6IeHHOCTh YenoBeKa K pa3HbIM yCIOBUSM cpefibl. BiusiHue reorpaduyeckoii
cpenbl Ha MOP(HOJIOTHIO B (PH3UOJIOTHIO YSITOBEKA)
Pa3nes 8. Opranusmsl U OKpY:Kawlias cpeaa 4
Tema 8.1. Coneprkanue yaueOHOro MaTepuana 2
OKonorus DKOoJIOTHA KaK HayKa. 3a/1a4d U pa3/Ieibl SKOJIOTHH. MeTobl 3KOJIOTHYECKIX UCCIIETOBAHHIA.
Kak Hayka. Cpenpl DKOJIOrH4eckoe MHUpPOBO33PEHUE COBpEMEHHOro yesoBeka. Cpenbl 0OOMTaHMS OpraHU3MOB:
KHU3HH. BOJIHAS, HA3€MHO-BO3JYyIIHAs, MOYBEHHAs, BHYTPUOPraHW3MEHHas. JKOJOTUYECKHE
OKOJI0ruYeCcKHe daktopel. Knaccudukaius 3Koormueckux (akToOpoB: aOMOTHYECKHE, OHOTHYECKHE U
(axrops aHTporioreHHsle. JleficTBHe »HKOMOTHYeCKnX (PAKTOpPOB Ha OpraHu3Mbl.AOMOTHYECKHE
daxTopsl: CBET, TEeMIieparypa, BiaxkHocTs. Dortonepuoausm. [IpucrnocobneHnst opraHu3MoB
K JeicTBuio abuotmyeckux ¢akropoB. buonornuyeckue putmbl. buotnueckue (akTopsl. OK 01, OK 02,
Bunpl O6uoTHYECKMX B3aMMOJEWCTBUIN: KOHKYpEHIMs, XuIHHUYecTBO. Ilapasutuswm, OK 04, OK 07
MYTyaJau3M, KOMMEHCATu3M (KBapTHPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIN3M, HEHTpaIn3M.
3HayeHne OMOTHYECKHUX B3aMMOJCHCTBHH JUIsS CYIIECTBOBAHUS OPTraHU3MOB B IPUPOIHBIX
coo0IIeCTBAX
Tema 8.2. Coneprkanre yaeOHOTo MaTepuana 2
OKOIIOTM4YECKHE OKOJIOTHYECKHE  XapPaKTEPUCTUKHM  momyiasiiuu. OCHOBHBIE TOKa3aTeaW  MOMYJISLMU:
XapaKTepPUCTHKH YHCIICHHOCTh, IIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTH, IMPHPOCT, MUTpanus. [IuHamuika
TIOITYJISIIAA YHCIICHHOCTH TIOMYJISIIIAN ¥ €€ PeTyIIsius
[IpakTHueckoe 3aHsATHE 1
Ne 11 «IToacuéT MIOTHOCTH MOMYJISALUI pa3HbIX BUOB PACTEHHID»
Pa3znen 9. CoodiecTBa M 3K0JOrH4ecKre CHCTEMbI 10 OK 01, OK 02,
Tema 9.1. Coneprkanne yaeOHOTo MaTepuasa 2 OK 04, OK 07
Coobruectsa CoobmiectBO ~ OpraHm3smMoB ~ —  Ouonenos.  CTpyKTyphl ~ OWOLIEHO3a:  BHIOBas, IiK 4.1
OpraHU3MOB, pOCTpaHCTBEHHas!, Tpoduueckas (muiesast). Bunsl-noMmuHanTel. CBsi3M B OHOLIEHO3E.
9KOCUCTEMBI DKonoruyeckne cucrembl (dkocuctembl). lloHsTHE 00 »dKOcHcTeME U OHOreoneHo3e.
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OyHKIMOHANIbHBIE KOMIIOHEHTBl S3KOCHCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, DPEIYLEHTBHI.
KpyroBopot BemiecTB M MOTOK 3HEPTUU B dKocucteme. Tpoduueckue (MHUILIEBBIE) YPOBHH
skocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE IIOKA3aTeNIMd 3KOCUCTEMBL: OHoOMacca,
OPOAYKIHS. DKOJIOTUYECKHE MUPAMHJIbL: MPOIYKIMH, YUCIEHHOCTH, 6uomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUUBOCTD, caMoperysiius, passurue. Cykueccus

Tema 9.2. Coneprkanue yueOHOro MaTepuana

[Tpuponusie [TpuponHble HKOCHCTEMBI. DKOCUCTEMBI peK M 03Ep. ODKOCHUCTEMAa XBOWHOIO WM

HKOCUCTEMBI HIMPOKOJINCTBEHHOTO jeca. AHTpPOIIOT€HHbIE HKOCHCTEMBI. ATpO3KOCHCTEMBI.
VYpOoskocucrembl. buonornyeckoe U XO3SHCTBEHHOE 3HAYEHHE AarpodKOCUCTEM U
yp6o3kocucteM. buopa3znooOpasue kak (GakTop ycToHuMBOCTH 3KocucTeM. CoxpaHEeHHE
OHOJIOTHYECKOro pa3HooOpasus Ha 3emiie

Tema 9.3. Copepxanue yueOHOro MaTepuaia

buocdepa— VYuenne B. U. Bepuazackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa Ouocdepsl. XKusoe

rinobanbHas BemecTBO u ero ¢Qynkmun. OcobeHHOCTH OHMOChephl Kak TI00aTbHONH JKOCHCTEMBI.

HKOCUCTEMA 3EMITH

JluHaMu4eckoe paBHOBECHE W OOpaTHas CBs3b B Ouocdepe. KpyroBopoTsl BemiecTB U
OMOTreOXMMHYECKHME IHUKIBI JJIEMEHTOB (yrjiepojaa, a3oTa). 30HaIbHOCTH Ouocdepsl.
OcHOBHbBIE OMOMBI CYIIIN

Tema 9.4. IIpogeccuoHAILHO OPHMEHTHPOBAHHOE  COAepKaHUe (CoAep:KaHMe NPHUKJIATHOIO
Binsiane MO/YJIs1)
aHTPOIIOTEHHBIX UYenoseuectBo B 6uochepe 3emin. AHTPOIIOT€HHbIE U3MeHeHus1 B 6uochepe. ['mobanbHbIE
(axTOpOB Ha sKkoyioruueckue mpodiaemsl. CocyliecTBOBaHME MPHPOJbl U yesoBeuecTBa. CoxpaHeHHE
ouochepy Omopa3HoOOpa3usi Kak OCHOBa ycToWuumBocTH Ouocdepbl. OCHOBA PAIMOHAIBHOTO
yIpaBJIeHUs] MPUPOJHBIMH pPEecypcaMM M HMX HCHOJb30BaHUE. JlocTxkeHHs OHOJIOTHH U
OXpaHa MPHPOIbI
[IpakTuueckoe 3aHsTHE (HA BBIOOP TIpETOaBaTes)
Ne 12 «OTx0m61 MPOU3BOJICTBAY
WIH «JKOJIOTHYECKHE acTIeKThl IPOPEeCCHOHATBHOM AeITeTbHOCTH
i «[IpodpunakTika npopeccuoHaIbHbIX 3a0071EBaHUI»
i «BrvstHEE IPOU3BOICTBEHHBIX (DAKTOPOB HA OPTraHU3M YETIOBEKaY
Tema 9.5. IIpogeccuoHAILHO OPMEHTHPOBAHHOE  COAEpPKAHUE (COAEp/KAHME NPHUKJIATHOIO
Bnustaue conmanbHO- | MOLYJIst)
9KOJIOTMICCKUX 3110pOBbE U €ro cocTapisitolire. PakTopbl, MOJOXKUTEIBHO U OTPULATEIBHO BIHUSIOLINE HA

¢daxTOpOB Ha
3/I0POBBE YETIOBEKA

opranu3M uyesoBeka. [IpoOirema TEXHOT€HHBIX BO3ACUCTBUI Ha 30pOBbE 4YeJIOBEKa
(97eKTpOMAarHuTHbBIE MOJs, ObITOBas XWMHUS, M30BITOUHBIE WIYMBI, pagualus © T.IL).
ApnanTanusi OpraHM3Ma 4ejoBeka K (¢akropaM OKpykaromieil cpenbl. IIpuHIUIBI
¢dbopmupoBaHus 310poBbecOeperaroniero nopeneHus. Puszndeckas akKTUBHOCTh U 3/I0POBbE.
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brnoxnMmueckue acieKThl panrOHAJIBHOI'O IMUTAHUA

JlaGopaTopHble 3aHATHUS

Ne 3 «YmcTBeHHas pabOTOCIIOCOOHOCTDY

i «Brnusiaue abnotndyeckux (pakTopoB HA YETOBEKa» (B KAUECTBE TPUITEPOB, CHUKAIOIIINX
paboTOCIOCOOHOCTh,  MCIOJB30BAaTh  YCIOBUS  OCYUIECTBIIEHUS  NpodeccroHaIbHON
JeSITeIbHOCTH: IITyM, TEMIIeparypa, pusnueckas Harpy3Ka u T.J1.)

Pa3nen 10. Cesiekuusi OpraHu3sMoB, OCHOBbI OMOTEXHOJIOTHH

Tema 10.1.
Cenexknus
KaK HayKa | MpoI1iecc

Coneprkanue yueOHOro MaTepuana

Cenekiusi Kak Hayka W Tpoliecc. 3apoKIeHHe CeleKInu U gomectukauus. Ydenue H. U.
BaBuioBa o 1neHTpax MHOroodpasuss U NPOUCXOXKICHHS KYJIbTYPHBIX pacTeHuil. LleHTpbl
IPOUCXOXKACHUS JOMAIIHUX XUBOTHbIX. CopT, mopona, mrtamMm. COBpEMEHHBIE METO]IbI
CEJIEKLIUU. MaccoBblii
U WHAWBUIYAIBHBIH OTOOPHI B CEJIEKIMH PACTEHWH W KHUBOTHBIX. OIeHKa 3KcTepbepa.
bauskoponacTBeHHOE ckpeluBaHue — MHOpUIUHT. Yuctass nuHusA. CKpelMBaHUE YHCTBIX
muaAd. [ereposuc, wnm ruOpumHas cwia. HepoacTBeHHOE CKpelMBaHHE — ayTOPHIMHT.
Otnanénnas rubpuanszauus M e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJIyuyeHHe
NOJIMIUIONOB. JIOCTH)KEHUS CEJIEKIIMYA PACTEHUM, dKUBOTHBIX U MUKPOOPTraHU3MOB

Tema 10.2.
OCHOBEI
OMOTEXHOJIOTUH

buortexHonoruss kak oTpaciib NpPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTallbl CO3JAHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranuszmos. Kinerounas unxkenepus. Kinerounsle
KYJIBbTYpBI. MUuKpOKIIOHATIBHOE Pa3MHOXXEHHE pacTeHnN. KitonupoBanue
BBICOKOITPOJYKTHBHBIX CEIbCKOXO3AMCTBEHHBIX OPIaHU3MOB. DKOJOTMYECKHE U ITHUYECKUE
npo6sieMbl. MO — reHeTndecky MOAN(PUIIMPOBAHHBIE OPTAHU3MBI

Tema 10.3.
buorexnonoruu
B )KM3HHU U npodeccun

HpO(l)eCCI/IOHaJII)HO OPUCHTHPOBAHHOC coacpkaHue (co;lepslcalme IMPHUKJIATHOI0

MOLYJIs1)

OcHoBHBIE HaMpaBIEHUS COBPEMEHHOW OMOTEXHOJIOTHH B MPO(HEeCCHOHATEHON 1eATeTbHOCTH
YeJI0BEKA. MeTtonpr OHMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. OTHKa
OMOTEXHOJIOTUYCCKUX

U TEHETUYECKMX »JKcrepuMeHToB. IIpaBuia mnoucka u aHanu3a OMO3KOJOTHYECKON
uHpopMalun

U3 Pa3IMYHBIX MCTOYHMKOB (HayyHas M y4eOHO-Hay4Has JIMTepaTypa, CpeAcTBa MacCOBOM
uH(popmanuu, cetb IHTEepHET U 1pyrue)

[IpakTHueckoe 3aHsATHE

Ne 13 Keiicol Ha aHanu3 nH(GOpPMAIMK O HAYYHBIX JTOCTH)KEHUSAX B 00JACTU T€HETHYECKUX
TEXHOJIOTHi1, KIIETOYHON HHKEHEPUH, MUILEBbIX OMOTEXHOIOTH.

Ne 14 3ammra keiica: mpeacTaBieHHE pPe3yJbTATOB PELICHUS KEHCOB (BBICTYIICHHE C
MIpe3CHTAINECH )

OK 01, OK 02,
OK 04, OK 07
IIK 4.1
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Pa3nen 11. Pemienue keiicoB B 00,1aCcTH OMOTEXHOJIOTHii 6
Tema 11.1.1. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE  cojiep:kaHHe  (Coep:KaHWe MPHUKJIATHOTO 6
buotexnonorun MOJYJIs1)
B IIPOMBIIICHHOCTH | Pa3BUTHE MPOMBIIIUIEHHON OMOTEXHOJIOTUI U €€ IPUMEHEHHUE B KU3HH YeJIOBEKa, OUCK U
aHanu3 MHQOPMALIUK U3 Pa3IMYHBIX UCTOYHUKOB (Hay4yHas U yueOHO-Hay4yHas JIMTepaTypa,
CpelCcTBa MaccoBOM nH(opmanuu, cetb IHTEpHET U Ipyrue)
[IpakTrueckue 3aHAaThs 4
No 15 Keiicel Ha aHanmu3 WHGOPMAIIMK O PA3BUTUM MPOMBINIJICHHOW OMOTEXHOJOTHH (110
MUHU-TPYIIIIAM).
Ne 16 3ammura Keiica: mpenCTaBICHHE PE3YJIbTAaTOB PEUICHHS KEHCOB (BBICTYIJICHHE C
MIpe3CHTAINECH )
Tema 11.1.2. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE  Cojiep:KaHHe (Coep:KaHHe MPHUKJIATHOTO 6
CornuanbHO- MO/YJIs1)
OTHYCCKHUE aCIIEKThl | DTUYECKUE acTIeKThI pa3BUTHs OMOTEXHOJIOTUI M MPUMEHEHHUE UX B KH3HH YEIIOBEKa, IIOMCK
OMOTEXHOJIOT A U a”Hanu3 MHQOPMALMU U3 Pa3IMYHBIX HCTOYHHUKOB (HaydHas u y4yeOHO-Hay4Has OK 01. OK 02
JUTEpaTypa, CpeCTBA MacCOBOM nH(popMmarmu, cetb IHTepHET U 1pyrue) OK 0 4’ OK 07’
[TpakTHyeckue 3aHATHS 4 IIK" 41
Ne 15 Keiicel Ha aHanm3 nHGOpPMAIUU 00 STHYECKUX acTIEKTax pa3BUTHS OMOTEXHOJIOTUH (110 '
MUHU-TPYIIIIAM).
Ne 16 3amura keiica: mpeacTaBiIeHHE pPe3yJIbTATOB PELICHHUS KEHCOB (BBICTYIJICHHE C
MIpe3eHTAINEH )
Tema 11.1.3. IIpodeccuonaibHO OpHEHTHPOBAHHOE  coO/lep:KaHHe (colep:kaHUe MNPHKJIATIHOIO 6
Buorexnonoruu MOJTYJIsl)
U TeXHUYeCKHe PazButre OMOTEXHOJOTMH C TIPUMEHEHHEM TEXHHYECKUX CHCTeM (OHOMHKeHepus,
CHCTEeMBbI O6uonmHpopmaruka, OMOHMKA) W MX NPUMEHEHHE B JKU3HU YEJIOBEKa, TMOUCK M aHalu3
uH(pOpMallMl U3 pa3IMYHBIX HCTOYHUKOB (HaydyHas U ydeOHO-HayuyHas JHTepaTypa,
CpeCcTBa MaccoBOW MH(pOpPMaLIUK, ceTh IHTEpHET U Apyrue)
[TpakTHyeckue 3aHATHS 4
Ne 15 Keiicel Ha aHanu3 uMHGOpPMAIMKU O Pa3BUTHM OHUOTEXHOJOTMH C NPUMEHEHUEM
TEXHUYECKUX CUCTEM (TI0O MUHH-TPYIIIIaM).
Ne 16 3amura keiica: mpeacTaBiIeHHE pPe3yJbTATOB PELICHHUS KEHCOB (BBICTYIICHHE C
MIpe3CHTAINECH )
IIpomexyTounas arrecranus (1uddepeHIupOBaHHBIN 3a4eT) ekl
Bcero: 72
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3. YCJIOBUA PEAJIM3AIIMA JUCHUTIJIMHBI

3.1. MaTepuajbHO-TeXHHUYECKOE o0ecriedeHue

Jiig peanuzanuy mporpaMMbl AUCIUILTUHBI PEYyCMOTPEHBI CHIeIHaTbHbIE TOMEIICHUS:

[Tomemienne kabuHETa COOTBETCTBYET TpeOoBaHUsM CaHUTAPHO-IMHIEMHOIOTUIECKUX
npasui U HopMatuBoB (CanlluH 2.4.2 Ne178-02): ocHamieHO TUTIOBBIM 000pY/IOBaHUEM, B TOM
quCiIe CHEUATN3UPOBAHHON y4eOHOH MeOenblo U CpeCcTBaMU O0y4YeHHs, HEOOXOAUMBIMU IS
BBITNIOJTHEHHS TPEOOBAaHUM K YPOBHIO MOJTOTOBKU O0YUYaOIIUXCSL.

Kabuner «buonorun» ocHaiieH 000pyAOBaHHEM: JOCKOH yueOHOW, paboYMM MeCcTOM
IpenojaBarensi, CTOJaMH, CTYIbsIMH (10 4YHCIy oOydaroummxcs), mkadaMu Uis XpaHEeHUS
pa3gaToyHOro JAUJAKTUYECKOrOo MaTepuana ¢ JAp.; TEXHUYECKHMMH CpeAcTBaMH OOyudeHus
(KOMIIBIOTEPOM, CPEICTBAMU ayJUOBU3YAJIN3ALIUN, MYJIbTUMEIUWHBIM IPOEKTOPOM).

B cocraB yueOHO-METOIMYECKOTO W  MaTepUaIbHO-TEXHUYECKOrO0 00ecnedeHus
nporpaMMsl 0611eo0pa3zoBaTeNIbHON Y4eOHOM TUCHUTUTMHBI «BUONTOTHSY BXOIAT:

- MHOTO(YHKIIMOHAJIbHBIN KOMILJIEKC ITPETI01aBaTes;

- HarJIsAIHBIE TIOCOOMSI (KOMILJIEKTHI y4eOHBIX TaOJHII, IIJIAKaTOB, TOPTPETOB BBIIAIOIIHXCS
YUYEHBIX U JIp.);

- HH(OPMAIIMOHHO-KOMMYHHUKATUBHbIE CPEJICTBA;

- OMOITMOTEYHBIN (POHI.

3.2. YueOHO-MeTOAHYECKOe o0ecIIeyeHne

Jus peanu3anuu MporpaMMbl OMOIMOTEYHBIH (QOHA 00pa3oBaTeNbHON OpraHU3aIuu
JIOJDKEH MMETh TeYaTHBIC M/WIK 3JICKTPOHHBIE 00pa3oBaTelibHbIC H WHPOPMALIMOHHBIC PECYPCHI
JUTSL ICTIONB30BaHUs B 00pazoBarenbHOM mporecce. [Ipu hopmupoBannu 6ubimoTednoro GoHa
o0pa3oBaTenbHOI OpraHu3alny BeIOMpaeTcs He MEeHee OHOTO U3JaHUs U3 IEPEUNCIICHHBIX HIXKE
NEYaTHBIX M3JaHUH U (WJIM) 3JEKTPOHHBIX M3JAHUN B KaueCTBE OCHOBHOIO, NMPU 3TOM CIIHMCOK
MO3KET OBITh JIOMOJTHEH HOBBIMH M3AAHUSIMH.

3.2.1. OcHOBHBIE MEYATHbIE H/HJIH JICKTPOHHLIC U3JAHUS

3.2.1. OcHOBHBbIE HCTOYHHKH

1. buonorus. 10 knacc. ba3zoBelit ypoBens : yueOHuk / B. B. Ilaceunuk, A. A. Kamenckuii, A.
M. Py6moB [u ap]. ; mox pea. B. B. Ilaceunwka. - 6-¢ m3m., crepeorur. - Mocksa :
[Tpoceemenne, 2024. - 224 c. - (Jluaus xuznu). - ISBN 978-5-09-116776-4. - Texcr :
anekTpoHHbIi. - URL: https://znanium.ru/catalog/product/2174807

2. buonorusa. 11-it xnacc. ba3oBelii yposens : yueOonuk / B. B. Ilaceunuk, A. A. Kamenckui,
A. M. PybroB [m ap.] ; mon pen. B. B. Ilaceunmka. — 6-¢ u3m., crep. — Mocksa :
[Tpoceemenne, 2024. — 272 c. : wn. — (Jlunus xuznn). — ISBN 978-5-09-116473-2. -
Tekcer : anextponnsiid. - URL: https://znanium.ru/catalog/product/2157271

I[OHOJIHI/ITCJIBHBIC HCTOYHUKH

Aradonosa, . b. buosnorus. ba3zoBslii ypoBeHb : yueOHUK 1711 00pa30BaTEIbHBIX OpraHU3aluH,
peanu3yonmx 00pa3oBaTeIbHbIE TPOrPaMMbI CPEIHETO MpodeccuoHanbHOro oopasosanus / 1.
b. AradonoBa, A. A. Kamenckuii, B. . CuBornazos. — Mocksa : [Ipocsemienne, 2025. - 273 ¢. —
ISBN 978-5-09-124905-7. - Teker : AJIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2201867
Aradonosa, 1. b. buonorus. bazossiit yposens. [Ipaktukym : yuebHOE ocobue, pa3paboTaHHOE
B KOMIUIEKTE C Yy4eOHMKOM [UIsi OOpa30BaTelIbHBIX OpraHMU3AlMKA, peaTU3YIONINX
o0pa3oBaTeNbHbIC POrpaMMbl CpeIHero npodeccuonanbHoro oopasosanus / . b. Aradonosa,
B. U. CuBornazos. — 2-e usn., crep. - Mocksa : [Ipocsemenue, 2025. - 113 c. — ISBN 978-5-09-
21
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124906-4. - Tekcr : anextponHbiit. - URL: https://znanium.ru/catalog/product/2201868

HNuTtepHeT-pecypcenl

1.
2.

3.
4

9.

www. sbio. info (Bes 6uomorusi. CoBpeMeHHast OHMOJIOTHsI, CTaThH, HOBOCTH, OHOINOTEKA).
www.window.edu. ru (ExuHoe okHO J0CTyIa K 00pa3oBarelibHbIM pecypcam MHTepHeTa 1mo
OHOJIOTHH).

www.5ballov. ru/test (Tect as aOUTYpUEHTOB 110 BCEMY IKOJIBHOMY KYpCy OHOJIOTHH).
www.vspu.ac. ru/deold/bio/bio.htm (TenekoMMyHHKAIIHOHHBIE BUKTOPHUHBI TI0 OHOIOTHH —
HKOJIOTUU Ha cepBepe BopoHexkcKkoro yHuBepcuTeTa).

www.biology.ru (buostorust B OTKpbITOM KOJUIeHKe. CalT COMEPIKUT SICKTPOHHBIN YICOHUK
no 6uonoruu, On-line TecTsr).

www. informika.ru (3ekTpoHHBIN Y4eOHHK, OOJIBIION CITUCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonorudeckast kKapTuHa Mupa. Paszien KoMImprTepHOTO yueOHHKa, pa3pa-
00TaHHOTO B MOCKOBCKOM I'OCYIapCTBEHHOM OTKPBHITOM YHHUBEPCUTETE).

www.nature. ok. ru (Peakue u ucuesaroiye sKuBOTHbIC PoccHr — MPOEKT DKOJOTHYECKOTO
unentpa MI'Y um. M.B.Jlomonocoga).

www.kozlenkoa.narod. ru (s TeX, KTO yYUTCS CaM M YYUT APYTUX; OYHO U JIUCTAHIIMOHHO,
OMOJIOTUH, XUMUH, IPYTUM IIPEIMETaM).

10. www. schoolcity.by (buosorus B Bompocax u OTBETax).
11. www.bril2002.narod. ru
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA3OBATEJIbHOM JJUCOUILITAHBI

KoHTpoib M oOmeHKa pe3ylbTaTOB OCBOCHMs 00I11€00pa3oBaTeIbHOM

AUCHUIIIMHBI PACKPBIBAIOTCA YUCPC3 TUCHUIINIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBLIC

Ha (opmupoBaHue OOUMX U MPO(eCcCCHOHATBHBIX KOMIIETEHIIMIM MO pasienaM u

TEMaM COJEpKaHUs Y4eOHOTO MaTepuaa.

Oomas/npodeccuoHaaIbHasI
KOMIIeTeHHsI

Paznea/Tema

Tun OLI€HOYHBIX

MepOonpusiTUs

OK 01. Bribupars crnocoOsbl
perieHus 3a1a4y
npodeCCHOHATTLHON
JeSATEIbHOCTH TIPUMEHUTETBHO
K Pa3IMYHBIM KOHTEKCTaM

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.41T-0/c®, 9.5M-0/c, 10.1,
10.2, 10.3IT-o/c, 11.1IT-0/c

OO6cyxaenne o Bonpocam
JIEKLIUU

Pa3pabotka rioccapus
3anojHEeHNEe  CPaBHUTENIBHBIX
TabIML

TectupoBanue

VYerHbli onpoc

JIUKTaHT Ha UCINOJb30BaHUE
apryMEHTOB, OHOJIOTUYECKOM
TEPMUHOJIOTHUH U CUMBOJIUKH
NunuBuayanbHas
caMOoCTOsTeNIbHas paboTa
IIpencraBneHue  pe3ysbTaTOB
IPAaKTUYECKUX paboT
KoHnTponbHble paboThl

3amura TBOPYECKUX paboT

3amura WHIMBUIYTBHBIX
MIPOEKTOB
Bremonnenne 3aIaHui

HpOMe)KYTOqHOﬁ aTTeCTallnun

OK 02. Ucnons3oBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHnBaemast TMCKYCCHS IO

COBpEMEHHbIE cpeactea | 4.1-4.3, 5.1-54, 6.1-6.3, | BonpocaM JEKIUH

TIOHCKA, aHammsa | 71.73 81 8.2 9.1-9.3, | Paspaborka MeHTaIbHOM

U b MHTEPNPETAUNH | g 4T o/c 9 5TT-0/c, 10.1, gapTLI B MHHU T'pyIax

uH(pOpMaIny, BITTOJTHEHHE U 3aAIINTa

" UH(QOPMaIMOHHBIE 102, 10.31T-0/c, 11.11I-0/c 71a00paTOpHBIX paboOT

TEXHOJIOTUH JUTS BBITIOJTHEHUS [IpencraBnenne  pe3ysbTaTOB

3a1a4 npogeccuoHaTbHON NPaKTUYECKUX paboT

JeSATETEHOCTH [IpencraBieHne YCTHBIX
COOOLIEHUH C Mpe3eHTaIe,
MIOJITOTOBJICHHBIX 110 TTEPEYHIO
HCTOYHHKOB,
PEKOMEHJOBaHHBIX
npenojaBaTeneM

OK 04. Db dextuBro | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxaeHHEe O BOIPOCaM

B3aMMOJICHICTBOBATH u | 43,51-54,6.1-6.3, 7.1-7.3, | JICKOHU

pa60TaTB B KOJUICKTHUBE H

8.1, 8.2, 9.1-9.3,

IIpencraBneHne  pe3ysabTaTOB
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KOMaHJie 9.4I1-o/c, 9.5I1-o/c, 10.1, | mpakTHUecKux padoT
10.2, 10.3IT-0/c, 11.1IT-0/c 3amuTa TBOPYECKUX padoT
3amura VH/IUBUTyTbHBIX
MIPOEKTOB
OK 07. CopeiictBoBath | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OGcykaeHUE IO BOIIPOCaM
COXPaHEHUIO OKpyxaromen | 41-4.3, 5.1-54, 6.1-6.3, | ileKuuu
Cpellbl, PECYPCOCOEPEKEHHUIO, | 7. 1-7.3, 8.1, 8.2, 9.1-9.3 Pa3paboTtka rioccapus
HgI/IMeHHTL 3HAHUA | g 4r7 o /e. 9.5M-o/c, 10.1, 3agonHeHHe CPaBHUTEIBLHBIX
0 W3MEHEHUU KJIMMarTa, Ta0JIHNII
IPHUHITAITBI OepexRITMBOTO 10.2,10.311-0/c, 11.1MI-0/c TectupoBanue
MpPOU3BOACTBA,  3PPEKTHUBHO YcTHBI# orpoc
JIEUCTBOBATh JIUKTaHT Ha MCIOJIH30BaHUE

B Up €3BBIYaHBIX CUuTyaluusx

apryMeHTOB,  OHMOJIOTMYECKOM
TEPMUHOJIOTHH U CHMBOJIUKH
NunuBuayanbHas
caMocCTosITeNIbHas paboTa
[TpencraBnenue  pe3ynabTaToB
NPaKTUYECKUX paboT
KontposnbHbie paboTbl

3amTa TBOPYECKUX paboOT
3amuTa UHJIUBU Ty aIbHBIX
MPOEKTOB

Brinonnenne 3amanuit
IPOMEKYTOUHON aTTecTaluu

[IK 4.1

OcyiecTBiiTh cOOp AAHHBIX O
MOTPEOHOCTSX MPOU3BOJICTBA B
3aroTOBKAaX, 3aIlaCHBIX 4YacTsX,
pPacXoJHBIX MaTepHaiax

II-o/c

24




