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Pabouas nporpamma pa3paboTaHa B COOTBETCTBHH C TPEOOBAHHSIMHU:

—  denepanbHOro rocyAapcTBEHHOT0 00pa30BaTENbHOIO CTaHAAapTa CPEAHEro OOIIEero
o0Opa3oBaHUs, YTBEPKACHHOTO NpukazoM MuHoOpHayku Poccum ot 17 mas 2012 Ne 413
(3apeructpupoBanHoro MunuctepcTBoM toctuniun Poccuiickoit ®deneparuun 7 wuronsa 2012,
peructpaunoHHbii Ne 24480);

— @enepanbHOTO  rOCYIApCTBEHHOTO  00pa3oBaTeIbHOTO  CTaHAApTa  CPEAHEro
npodeccuoHanbHOr0 0o0pa3oBaHus 1o crenuanbHocTd  15.02.17 MoHTak, TEXHHUYECKOe
00CIyXMBaHUE, 3KCIUlyaTallus M PEMOHT IPOMBIIIJIEHHOrO 000pyJnoBaHMs (110 OTpaciisiM),
yrBepkaEHHOro Ilpukazom MunuctepcTtBa npocsemenusi Poccuiickoit ®enepauuu  OT
12.09.2023 N 676 (3apeructpupoBat B Muntocre P® 17.10.2023, perucrpaunonnsiii Ne 75610);

C YUEeTOM:

—  DenepanpHOl 00pa30oBaTENBLHON MPOrPaMMBI  CpeHEro 0oO0Imero oOpa3oBaHUs,
yrBepxkacHHON IIpukazom MunucrepcrBa mnpocsemenus P® ot 23.11.2022 Ne 1014
(3apeructpupoBaHHOr0 MuUHHCTEpCTBOM rocTUIMK Poccuiickoit deneparuu 22 nexadps 2022,
peructpanronHslii Ne 71763);

— TIpuMepHo paboueil mporpaMMbl 001Ie00pa30BaTENbHON AUCIUIIIHNHBL «bromorusy
uisi  Tpo(ecCHOHANBHBIX ~ 00pa3oBaTeNbHBIX  OpraHM3alMii, O0J0OpEeHHOW  3acedaHHeM
[Menaroruueckoro copera ®I'EOY AT10 UPIIO, mpotokon Ne6/2025 ot «18» anpens 2025.
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1. OBIIASL XAPAKTEPUCTHUKA OBIIIEOBPA30OBATEJIBHOM JUCIIUILIUHBI

OY .08 BUOJIOI'Us

1.1 Ieab 1 MecTO AUCHMILINHBI B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

HGJIB HU3YUCHUA OUCHUILIIMHBL «buonorusy — OBJIaACHHUC O6yanOH_[I/IMI/IC$I 3HaHUAMHU O

CTPYKTYPHO-(DYHKITMOHAIBHOM OpraHU3alMy JKUBBIX CHCTEM PAa3HOTO paHra U HpuoOpeTeHHe

YMEHHI UCTIOJIB30BaTh OTU 3HAHUS JJIsi TPAMOTHBIX JEHCTBUI B OTHOIIEHUU OOBEKTOB >KUBOU

HPUPOIBI M PEILICHHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

O6meo6pa3oBaTenbHas

IUCLIUILINHA

OV/1.08

buonorus BXOAUT B

obmeoo6pazoBarenbubiid UK [TTICC3 kak obs3aTenpHas yueOHas JUCIUTLIAHA.
O6meo6pazoBarenbHas qucuuminaa OYJ[.08 buonorus siBisercs 00s3aTeIbHON YaCThIO
00111e00pa30BaTEILHOrO HUKJIa 00pa3oBaTebHOM Tporpammbl B cootBeTcTBUU ¢ PI'OC CIIO

no crneuuanbHocTH 15.02.17 MoHTax, TeXHHYECKOE OOCIIy)KMBaHHUE, HKCIUTyaTallusi U PEMOHT

IPOMBIIIJICHHOTO 000pyI0BaHH (TI0 OTPACISIM).

1.2 Ilnanupyemble pe3yJbTaThl 0CBOCHHS AU CHUIITUHBI

[Imanupyemsie

PE3yIbTaThl OCBOCHHA

0011e00pa3oBaTeIbHON

JUCHUILINHEI

onpeaenstorca B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO. Ocoboe 3HaueHHE
JUCLHUIUIMHA UMeeT npu popmupoBanuu u passurun OK u I1K.
B pe3ynbraTe 0cBOCHUS AUCHUIUIMHBI O0yYaOIIUICS TOJIKEH:

Koa u HaumMeHoBaHue
¢opmupyembIx
KOMIIeTeHIU

ILitanupyemble pe3yJbTaThl 0CBOCHHS JHCHMILIMHBI

Oomue

JAucuuniauHapHbie

OK 01. Berbupats
CIoCcoOBI pemeHus 3a1a4
npodeccnoHambHOMI
JIeSITeIbHOCTH
MMPUMEHUTEIIBHO K
Ppa3JIMYHbIM KOHTCKCTaM

B yacTH TPYI0BOr0 BOCHUTAHMSA:
- TOTOBHOCTh K TPY/IY, OCO3HAHUE [IEHHOCTH
MacTepCTBa, TPYAOIIOOUE;

- TOTOBHOCTH K AaKTHUBHOH [€STEILHOCTH
TEXHOJIOTMYECKOI u COIMAIbHOM
HaIpaBJIEHHOCTH, CIOCOOHOCTH
WHUIAUPOBATB, IUTAHUPOBATh u
CaMOCTOSITEIILHO BBIIOJIHATE TaKyro
JIESITEIBLHOCTD;

- WHTepeC K  pa3ImyHBIM  cdepam

npodeccHoHAIBHOM NeTeIbHOCTH,
OBilasieHNe yHUBEPCAIGHBIMH  YUCOHBIMH
IIO3HAaBaTCJIIbHBIMHA HeﬁCTBHHMH:

a) 6a30Bble JIOTHYECKHUE IeiCTBUA:

- CaMOCTOSITETbHO  (OPMYyTHPOBATH |
aKTyallM3upoBaTh MpodiemMy, paccMaTpuBaTh
ee BCECTOPOHHE;

- YyCTaHaBJIMBaThb CyH_[eCTBeHHBIﬁ IMpU3HAK
I OCHOBaHUS JUIst CpaBHEHUS,
Kiaccudukanuy 1 0000IIeHuS;

- ONpENENATh LN AeSTEIbHOCTH, 331aBaTh
napaMeTpsl U KPUTEPUH UX JIOCTHXKCHUS;

- BBISIBIIATH 3aKOHOMEPHOCTH u
IIPOTUBOPCUNA B paccMaTpuBaAECMBIX
ABJICHUAX,

- BHOCHUTb KOPPCKTHUBBI B JACATCIBHOCTD,
OLICHUBATH COOTBECTCTBHC PEIYIBTATOB
CJIAM, OLCHUBATHL PUCKH HOCJ'[CIICTBI/II\/’I

c(OPMUPOBAHHOCTH 3HAHUH O MeEcTe |
ponu OHWOJIOTMM B CHCTEME HAyIHOTO
3HaHMS; (YHKIHMOHAJIBHOW TI'PaMOTHOCTH

YECJIIOBCKa JJIs1 peUICHUA JKHN3HCHHBIX
npo0eM;

c(OPMUPOBAHHOCTh yMEHHSI PACKPBHIBATH
coJIepIKaHue OCHOBOTIOJIATAFOIIMX

OMONIOTMYECKNX TEPMHHOB W TOHSTHI:
JKU3Hb, KJIETKAa, TKaHb, OpPraH, OPTaHM3M,
BUJI, TIOMYJISIIUS, 3KOCHCTEMa, OMOIEHO3,
omocdepa; metabonm3M (0OMEH BEIIECTB U
NpEeBpAIlCHHe  JHEPIuu), roMeocTas
(camoperymsiniusi),  OmocuHTe3  Oenka,
CTPYKTYpHasi OpraHU3alus KHUBBIX CHCTEM,
JTUCKPETHOCTB, CaMOpETyJISIIHs,
CaMOBOCTIPOM3BENICHNE  (PEempoIyKIus),
HaCIIeICTBEHHOCTb, W3MEHYHBOCTH,
9HEPro3aBUCUMOCTb, POCT ¥ Da3BHUTHE,
YpOBHEBasl OpraHU3alYs;
c(OPMUPOBAHHOCTE YMEHHSI PACKPHIBATDH
coJiepxKaHue OCHOBOTIOJIATAIOIINX
OMONIOTMYECKNX TEOPUH W THUIOTE3:
KJIETOYHOM, XpOMOCOMHOM, MyTallMOHHOMH,
IBOJIIOIIOHHOM, IPONCXOXKACHHS KU3HU 1
YeJI0BEKa;

c(hOPMHUPOBAHHOCTE yMEHHUSI PACKPHIBATH
OCHOBOIIOJIAraromne Onosorn4eckre
3aKOHBI U 3akoHoMepHocTH (I. Mennens,




JIeSITETbHOCTH;
- pa3BHMBaTh KPEaTUBHOEC MBIIIICHUE IIPH
pELICHNH KU3HEHHBIX POOIeM

0) 0a3oBbIe HCCaeI0BaTeIbCKHe
JeHCcTBHSA:

- BIAJETh HaBBIKAMU yaeOHo-
HCCIIEI0BATEIbCKON u [IPOEKTHOM
NESATETPHOCTH,  HABBIKAMH  Pa3pCIICHUS
npobiem;

- BBIBJIATH NPUYMHHO-CJICACTBEHHBIE CBSI3U
U aKTyaJu3UpoBaTh 3ajady, BBIJBUTaTh
TUIOTE3Y €€ PEelIeHUs, HAXOJUTh apryMEHTHI
JUIl J10Ka3aTelIbCTBA CBOMX YTBEPXKICHWM,
3aJaBaTh MapaMeTPbl ¥ KPUTEPUH PELICHS;
- aHAIM3MPOBaTh IIOTYYEHHBIE B XOJE
peLICHUs 3a/addl Pe3yabTaThl, KPUTHICCKU

OIICHUBATh ux HAOCTOBEPHOCTD,
IIPOTrHO3UPOBATH HU3MCHCHHC B HOBBIX
YCIOBUAX;

- YMETH NIEPEHOCUTD 3HaHUA B

MO3HABATE/ILHYIO U MPAKTHUCCKYIO 00JacTH
KU3HCACATCIbHOCTH,

- YMETb MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX
MpeIMETHBIX 00IacTel;

- BBIABHIaTh HOBBIC WJCH, TpEIararh
OPHUTHHABHbBIC MTOJIXO/Ibl M PEIICHHS;

- CIIOCOOHOCTH HMX HCIIOIB30BAaHHMA B
MO3HABATENILHOMN U COIMATBHOMN MPAKTUKE

T. Moprauna, H.1. BasuioBa, 3. 'ekkerns,
®. Mrwomiepa, K. bapa), rpanumsr wnx
MIPUMEHIMOCTH K )KHBBIM CHCTEMAaM;
nproOpeTeHne OTIBITa TIPUMEHEHHS
OCHOBHBIX METOJOB HAyYHOTO IO3HAHUS,
UCTIONB3YEMBIX B OHMONOTHH: HAOIIOIEHUS
W OIMCAHMSA JKUBBIX CHCTEM, IPOIECCOB U
SIBIICHHUM; OpTraHW3allMd W MPOBCACHUS
OHMOJIOTUYECKOTO JKCIICPUMCHTA,
BBIIBUKCHUS TUTIOTE3, BBISIBIICHUS
3aBHCUMOCTH  MEXKIY  HCCIICAYCMBIMHU
BEJIMYMHAMH, OOBSACHCHUS TMOJYYCHHBIX
PE3yIbTATOB U (POPMYITHPOBAHUS BBIBOJIOB
C WCIONB30BAaHHEM HAy4YHBIX ITOHATHH,
TEOpUI U 3aKOHOB;
c(OpPMHUPOBAHHOCTS  yMEHUS
CyIIeCTBEHHBIE MIPU3HAKH BHPYCOB,
KIIETOK MIPOKapuoT " 9YKapHOT;
ONHOKIICTOYHBIX W  MHOTOKJICTOYHBIX
OpPraHM3MOB, BHUJIOB, OHOIC€OIICHO30B U
9KOCHUCTEM;  OCOOCHHOCTH  IPOICCCOB
0OMeHa BEIIECTB U MPEBPAIICHHS SHEPTUU
B KJIETKE, (POTOCHHTE3a, MJIACTHYECKOTO U
SHEPreTHUCCKOr0 OOMEHa, XEMOCHHTE3a,
MHTO32, Meio3a, OTIIOTOTBOPEHHS,
pa3BUTHA u Pa3MHOXCHHUS,
WHIWBUAYANbHOTO PpAa3BUTHS OpraHU3Ma
(oHTOTCHE3a), OOPHOBI 32 CYIIECTBOBAHHE,
€CTECTBEHHOTO 0TOOpa, BHI000pa30BaHus,
MIPHUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpele
O6I/ITaHI/IH, BIIMAHUA KOMIIOHCHTOB
9KOCHUCTEM, aHTPOIOTCHHBIX H3MEHEHUH B
JKOCUCTEMAaX cBOEH MECTHOCTH,
KPYroBOpOTa BEIIECTB M MPEBPAIICHUEC
sHepruu B Ouocdepe;

c(hOPMHUPOBAHHOCTh ~ YMEHHSI  peIaTh
Omoyornyeckue  3aJadd,  COCTaBIATH
TCHOTHUITUICCKHE CXEMBI CKPEIIIMBAHUS JIIIs
Pa3HBIX TUTIOB HACJICIOBAHUS MPH3HAKOB Y
OpPTaHHU3MOB, COCTaBJISITH CXEMBI TIepeHOca
BEIIIECTB ¥ YHEPTHH B HKOCHCTEMAX (LIETTH
IIUTaHUs, ITHIICBBIC CeTI/I)

BBIICTIATH

OK 02. Ucnonp30Bath
COBpPEMEHHBIE CPEICTBA
TIONCKA, aHANIN3a U
HHTEPIPETANU
nHQOPMALUHU U
MHPOPMAIMOHHBIE
TEXHOJIOTHH IS
BBINTOJTHEHUS 33124
npoQeCCUOHANTBHOM
JIeSITEeNIbHOCTH

B 06/1acTH IEHHOCTH HAYYHOTO MO3HAHUS:
- chopMHPOBAaHHOCT,  MHPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH,
OCHOBAaHHOTO  Ha  JHaJore  KyJnbTyp,
CHOCOOCTBYIOIIETO ~ OCO3HAHHMIO  CBOETO
MeCTa B MOJUKYJITYPHOM MHPE;

- COBEpLICHCTBOBAHME  SI3BIKOBOM U
YUTATEJIbCKOM  KYJIBTYpbl KaK CpelcTBa
B3aUMOJEHCTBUS ~ MEXAy  JIIOJbMU U
MO3HAHUS MUPA;

- OCO3HaHHE LEHHOCTH Hay4HOU
JACATCIBHOCTH, TOTOBHOCTH OCYHICCTBJIATH
MIPOEKTHYIO u HCCIIETOBATEIHCKYIO
JACATCIBHOCTD HHAUBUAYAJIBHO U B TPYIIIIEC,
OBiajeHne YHHUBEPCAIBHBIMH  yIEOHBIMHU
IIO3HAaBAaTCIIbHBIMHU ﬂCﬁCTBI/IﬂMHI

B) pabora ¢ undgopmanmeii:

- BJIAJCTD HaBbIKaMHU MOJIy4eHHUs
WHPOPMALIUU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIBHO ~ OCYIIECTBIISITh ~ IOWUCK,

c(hOPMHUPOBAHHOCTh YMEHUN KPUTHYCCKH
OIICHUBATh HH(DOPMAIHIO OHOIOTHYECKOTO

coJiepKaHus, BKJIFOUYAIOIIYIO
TNCEBAOHAYYHBIC 3HAHWUA U3 pas3IMYHbIX
HACTOYHUKOB (cpenctBa MaccOBOH
nHpOpMaLNH, Hay4YHO-TIOMYJIIPHBIE
Marepuarbl); HMHTEPIPETHPOBATh
TUYECKHE aCTEKThI COBPEMEHHBIX

I/ICCJ'IC,HOBaHI/Iﬁ B 6I/IOJ'IOI"I/II/I, MCIUIIUHE,
6I/IOT€XHOHOFI/II/I; paccMaTpuBaTh
ro0anbHbIE  DKOJOTUYECKHE l'[p06J'I€MI)I

COBPEMEHHOCTH, (dopMupoBath o
OTHOWICHWIO K HUM  COOCTBEHHYIO
TIO3HIINIO;

c(hOpMHPOBAHHOCT, YMEHHUU CO37aBaTh
CO6CTBeHHBIe IIMCbMCHHBIC n yCTHBIe
COOOIIEHNST HAa OCHOBE OHOIOTHYECKON
I/IH(pOpMaHI/II/I N3 HCCKOJIbBKUX HCTOYHHUKOB,
TPaMOTHO  HCIOJB30BATh  MMOHATUIHBII
ammapar OMOJIOTUU




aHallu3, CUCTEMATH3AIMI0 U MHTEPIIPETAIUIO
MHPOPMAIUK PA3TMYHBIX BHIOB U (HopM
MPE/ICTABIICHUSI;

- CO3[aBaTh TEKCThI B PA3NUUYHbIX opMaTax
C ydeToM Ha3HaueHHs HWHOOPMALMH U
LeNeBO ayJUTOPHH, BbIOHpast
ONTHMANBHYIO (OpPMYy MpPEACTABICHUS U
BU3YaITU3aIlHH;

- OILICHUBATh JIOCTOBEPHOCTH, JIETHTUMHOCTb
WH(POPMALIUY, €€ COOTBETCTBUC MPABOBBIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- UCIIOJIb30BaTh CPEICTBA HH(GOPMAIIMOHHBIX
U KOMMYHHUKAI[HOHHBIX  TEXHOJOTHHA B
PCLICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX
W OpraHM3allMOHHBIX 33]a4 C COOJIOCHUEM

TpeboBaHuit IPrOHOMHUKH, TEXHUKH
0€30IacHOCTH, TUTHEHBI,
pecypcocbepekeHus, MPaBOBBIX u

ITHYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e30I1acHOCTH;
- BJaACTb HaBbIKaMH pacCliO3HaBaHUA U

3amMThl  MHGOpMaIMK, WHPOPMAIIMOHHOMN
6€301acHOCTH JIMYHOCTH
OK 04. Dddexrusno | - TOTOBHOCTh K CaMOpPAa3BHUTHUIO, | IPHOOpETeHNE OTIBITA MPUMEHEHUS

B3aNMOJICHCTBOBATh u
padoTaTh B KOJJICKTHBE H
KOMaHJIe

CaMOCTOSITEILHOCTH U CaMOOIIPEIEIICHHIO;
-OBJIaZICHUE HaBBIKAMU yaeOHo-
HCCJIEIOBATEILCKOM, MIPOEKTHOMN )¢
COITMAJIbHON JIeATEIHLHOCTH,

OBsJazenue YHHMBepPCAJbHbBIMHU
KOMMYHMKATHBHBIMHU AelCTBUSIMM:

0) coBMecTHAasN 1eATeJIbHOCTD !

- TIOHMMAaTh U UCTOJIb30BaTh MPEUMYIIECTBA
KOMaHHO! U WHAWBUIYaIbHONW PabOTHI;

- IPUHUMATh Leu COBMECTHOM
JIeATEILHOCTH, OpraHHU30BBIBATh u
KOOPAWHUPOBATH JieficTBuA o ee

JIOCTIDKEHHUIO: COCTaBJISTh IUIAaH JIEUCTBUM,
pacnpeneniarb poiad ¢ Y4eTOM MHEHHUH
Y4YaCTHUKOB 00CcyKaaTh pe3ynbTaThl
COBMECTHOH paboTEHI;

- KOOPJWHHUPOBATH W BBIIOIHATE paboOTy B
YCIIOBUSIX ~ PEAIbHOI0, BHUPTYaJIBHOTO U
KOMOHWHHPOBAHHOTO B3aUMO/ICHCTBHUS;

- OCYIIECTBIISATh MTO3UTUBHOE
CTpaTeruuecKkoe TMOBEACHUE B Pa3IHMUHBIX
CUTyauusx, MIPOSABJIATH TBOPYECTBO )44
BOOOpaXeHHUE, ObITh NHUIIMATHBHBIM
OBaanenue YHHMBEPCAJIbHbIMHU
PeryJjasiTuBHbIMU 1eCTBUSIMU:

I) IPUHATHE cefsi ¥ APYTUX JI0eii:

- MPUHUMATh MOTUBBI U apryMEHTHI JPYIHX
JIo1en npu aHanmze pe3yJbTaToB
JIeSITEIbHOCTH;

- MpHU3HABaTh CBOE MMpPaBO M MPaBO JPYrHX
JIFOJICH Ha OIIMOKU;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MHUP C
MTO3UIUH JIPYTOTO YEJIOBEKa

OCHOBHBIX METOJIOB HAay4HOr'0 IO3HaHUs,
UCTIONB3YEMBIX B OHMONOTHH: HAOIFOICHUS
1 ONMCAHMS >KUBBIX CHCTEM, MPOLIECCOB U
SIBIIGHUM; OpraHu3aldd W [POBEIEHUS
OHMOIOTHIECKOTO JKCIIEPUMEHTA,
BBIJBM)KEHUS TUIIOTE3, BBISIBJICHUSI
3aBUCUMOCTH  MEXIY  HUCCIIEAYEMBIMHU
BEJIMYMHAMH, OOBSCHCHUS MOJYYCHHBIX
Pe3yabTaTOB U (POPMYITUPOBAHUS BHIBOJIOB
C HCIOJIb30BAaHUEM HAy4YHbIX [OHATUH,
TEOpUIl U 3aKOHOB

OK 07. ConeiicTBOBaThH
COXPaHCHHIO
OKpY>Karolleil cpeipl,
pecypcocOepexeHuto,
MPUMEHSTH 3HAHUS 00
W3MCHCHHU KJINMATa,

B 06J1acTH 3K0J10rHYeCKOro BOCIUTAHUS:

- Cc(OPMHUPOBAHHOCTE  HKOJIOTHYECKON
KyJbTYpPbl, TIOHUMAaHHUE BIIMSIHHS COIUAIHHO-
HSKOHOMHYECKHX IPOIECCOB Ha COCTOSHHUE
MPUPOIHOM u COLIMANILHOM cpenpl,
OCO3HaHHE r100aTBHOTO XapakTepa

c(hOpMHPOBAHHOCTL YMEHHS TPUMEHSITH
MOJIYY€HHBIE 3HAaHUS I OOBSCHEHHUS
OMOJOTHYECKUX TIPOIIECCOB U SIBJICHUH,
JUTSI TIPUHSATHST TIPAKTHUECKUX DPEIIeHUN B
[IOBCEIHEBHON JKU3HU c LEebI0
oOecreyeHus 0e30IacHOCTH CBOETO
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NPUHLUIIBI OEPEKINBOTO
MPOU3BOJICTBA,

3¢ dexTHBHO
JIEUCTBOBATH B
Ype3BbIUANHBIX
CHUTYaIISIX

9KOJOTHUECKHX POOJIEM;

- MIJIAaHUPOBAHUE u OCYIIECTBIICHUE
JIEUCTBUI B OKPY’XKAIOIIEH cpe/ie Ha OCHOBE
3HaHUS LEeJel  yCTOWYMBOIO  pa3BUTHUSA
YeJIOBEYECTBA;

aKTHUBHOE HETIpUATHE JIeHCTBHIA,
MIPUHOCSIINX BPEIl OKPYKAIOIICH cpele;

- yMeHHe MIPOTHO3UPOBATh
HeOJIaronpusTHBIC JKOJIOTHYECKHE
MOCIIEACTBUS MPEANPUHUMAEMBIX JCHCTBUIM,
MpenoTBpaIaTh UX;

- paclldpeHHe  OIbITa  JAeATeIbHOCTU
9KOJIOTMYECKOHN HANPaBICHHOCTH;

- OBJIaJICHHE HaBBIKAMU yaebHo-
HCCIIEI0BATENIbCKOH, IIPOEKTHOMN u
COLIMAJIBHON eI TEIbHOCTH

3M0POBbSI U 3JI0OPOBbSI  OKPYKAIOIIUX
JOJe, COOIOJIEHUsT 370pOBOrO  00pasa
KU3HU, HOPM TPaMOTHOTO TOBEJICHHS B

OKpY Karomen MIPUPOJTHOM cperne;
MTOHNMAaHHe HE00X0TUMOCTH
HCTIONBb30BaHUS JOCTIDKEHIH

COBpPEMEHHOW OMOJIOTHH U OMOTEXHOJIOTHIA
JUTSL pallMOHATIBHOTO MPUPOAOIONB30BAHUS

TIK 2.3 OprannzoBarb
paboTy mepcoHaia mo
TEXHUYECKOMY
00CITyKUBaHUIO
IMPOMBIIIJIEHHOT'O
(TEXHOIOTUYECKOr0)
000opyaoBaHUS.

OBiageHre YHHUBEPCATBHBIMH  YICOHBIMHU
MMO3HABATENLHBIMU JI€HCTBUSIMU:

a) 0a30BbIC JIOTHICCKUE TCHCTBHUSA:

- BHOCHTh KOPPEKTHBBI B JEATEIbHOCTH,

OLICHUBATh COOTBECTCTBHEC PE3YyJILTAaTOB
0eisaMm, OILICHUBATb PHUCKU HOCJ'ICI[CTBI/Iﬁ
JIESITeTbHOCTH;

0) 6a30BbIC UCCIICIOBATEIBCKHIE ICUCTBUS:

- YMETH TIEPEHOCUTH 3HAHUA B

MO3HABATCIbHYIO U MNPAKTHYICCKYIO obnactu
KU3HCACATCIbHOCTH.

- BIIAZIETH CHCTEMOM 3HAHUI 00 OCHOBHBIX
METO/IaX HayJHOT'O IIO3HAHNUS,;

- c(OpPMHUPOBATH YMEHHS CO31aBaTh
COOCTBCHHBIE MMCHMEHHBIE 1 YCTHBIE
co00IIeHNs1 Ha OCHOBE MH(OpMALIUK U3
HCCKOJIbKHUX HCTOYHHUKOB

- C(OPMUPOBAHHOCTS --TIPEJICTABICHUH O
MecTe OHOJIOTHH B COBPEMEHHOM HayuHOMH
KapTUHE MHpA, B PO(eCcCHOHATbHON
JIeSITEITIbHOCTH;

MIOHNMaHHe Ouonornn B
¢dbopMupoBaHUH Kpyrosopa u
(YHKIIMOHATEHONH TPAaMOTHOCTH YEJOBEKa
JUISL PEIICHUS TIPaKTUYECKUX 3a/1ad, B TOM
qHcie npodeccrnoHanbHOH
HalpaBJICHHOCTHU

pomm




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOM JJUCHUILJIUHBI

2.1. O0bem 00me00pa3oBaTeILHONM TUCUUIJIMHBI M BUIbI y4eOHOH padoThI

Buj yueOHoi1 padoThI

O0BbeM B yacax,

BCEro
1 cemectp BCEI'O, B T.4.: 33
OcCHOBHOe coJiep:KaHue, B T.4U.: 32
Jlexyuu 20
Ilpaxmuueckue 3ausamus 12
Jlabopamopnvie 3anamus -
Koncynomayuu -
IIpodeccuoHaILHO OPMEHTHPOBAHHOE CO/lePKAHME, B T.4.: -
Jlexyuu
Ilpaxmuueckue 3ansamus -
Jlabopamopnvie 3ansamus
HauBuayaIbHBII NPOEKT (Oa/Hnem) HET
IIpomeskyTouHasi aTTecTanus /Ipyrasi popMa KOHTPOJIA 1
2 cemectp BCEI'O, B T.4.: 47
OcHOBHOE coJiep:KaHue, B T.4U.: 32
Jlexyuu 26
Ilpaxmuueckue 3ansamus 6
Jlabopamopnvie 3anamus
Koncynomayuu -
IIpodeccnonanbHO OPHEHTHPOBAHHOE COICPKAHME, B T.4.: 14
Jlexyuu 4
IIpakxmuueckue 3anamus 10
Jlabopamopnvie 3ansamus
HauBuayaIbHbBI NPOEKT (Oa/Hem) HET
ITpomexyTounas arrectanus (1uddepeHIMPOBaHHBII 3a4€T) 1
BCEI'O no gucuun/jnHe, B T.4.: 80
OcHoBHOE coaepKaHue, B T.4.: 64
Jlexyuu 46
IIpakxmuueckue 3anamus 18
Jlabopamopnvie 3anamus -
Koncynomayuu -
IIpodeccnoHanbHO OPMEHTHPOBAHHOE COJICP:KAHME, B T.4.: 14
Jlexyuu 4
TIpaxmuueckue 3ansmus 10
Jlabopamopnule 3anamus
IIpome:xkyTouHasi aTTecTanusi 2




2.2 TemaTn4yecKkni IJIAH U CoJepPKaAHNE YUeOHON TUCHUNIMHBI

dopmMupyembie
HaumenoBanue Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOE U HpO(l)eCCI/I?HaJILHO OpHeHTHpPOBaHHOe), | O0beM KOMITETCHIIHH
pa3/iesioB U TeM U NPAKTHYEeCKHe 3aHATHS, NPUKJIATHOH MOAYJIb 4acoB
1 2 3 4
1 CEMECTP BCEI'O 33
OcCHOBHOe co/Iep:KaHue
Pa3ned 1. buonorns kak Hayka. ZKuBble cucTeMbl M HX OPTaHU3ALHSA 2 OK 02
Tema 1.1. Coaep:xkaHue yueOHOro MaTepuaJa
buonorus buosnorus — Hayka o xuBoi npupoae. CBs3u OHONIOTHN C 0OIIECTBEHHBIMHU, TEXHUYECKIMHU U
B CHCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMu, (puinocoduelt, penuruei, STUKON, 3CTETUKOM U MPaBoOM.
Oobmas Poms Oumonormn B (GOpMHPOBAaHWUM COBPEMEHHOW HaydyHOW KapTHHBI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HaYK.
KU3ZHU MeTtoapl MO3HAHUA KUBOM IpUpOJbl (HaOMIOAEHUE, SKCIIEPUMEHT, ONKMCAHUE, U3MEpPEHHE,
KJ1accu(uKanus, MOAEIMPOBAHUE, CTATUCTUYECKask 00pabOTKa JaHHBIX).
JKusble cucteMbl (OMOCHCTEMBI) KaK MpeaIMET U3yueHus: 01onoruu. OTIn4ne KUBbIX CUCTEM
OT HeopraHuyeckoi npupoasl. CBOMCTBa GMOCUCTEM U UX pa3HOOOpasue.
YpoBHU OpraHu3alnx onocucTem: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIH, MOMYIALNOHHO-BUJIOBOM, 3KOCHUCTEMHBIH (OMO - TEOleHOTHUYECKUil),
o6unochepHbIi
B ToMm yuciie:
Jlekums Ne 1 «buonorus B cucreme Hayk. OO1iast XapakTepUCTUKA KUZHI 2
Pa3znen 2 Xumuvecknii COCTaB M CTPOEHUE KJICTKH 10 OK-01, OK-02,
Tema 2.1. Coaepixanue yueOHOro MaTepuaJa 4 OK-04
XUMHUYECKUH COCTaB | XUMUYECKUN COCTaB KJIETKA. XHUMHYECKHE SJIEMEHTHI: MAaKpOdJIEeMEHTBI, MUKPOAJIEMEHTHI.
kJeTku. Bona Boga um muHepanpHble BemecTBa. @YHKIMM BOJABI M MUHEPAIBHBIX BEIIECTB B KIIETKE.
U MUHEpaJIbHBIE [Tonnepxanue ocMoTHYECKOTo OanaHca
BCIICCTBA B Tom 4ncie:
Jleknms Ne 2 «Xumuueckuii coctaB KJIE€TKUA. Bosia 1 MuHEpaabHble BENIECTBA» 2
IIpakTuyeckoe 3ansitue Ne 1 «buosmornueckas poib MHMHEPAIBHBIX BEIIECTB B 2

obecneueHUH KUBHCACATCIBHOCTH OPraHu3MOB, IIPOSABJIICHUS IlI/IC6aJ'IaHC8. MHHCPAJIBbHBIX
QJICMCHTOB»




Tema 2.2.
buonornueckn
Ba)KHBIE XUMHYECKHE
COEIMHEHUS

Coaep:xaHue yueOHOro MaTepuaJia

benku. CocraB u crpoeHne 6€TKOB. AMHUHOKUCIOTH — MOHOMEpHI OenkoB. HezameHnMbIe
3aMEHHUMbIE AMUHOKHUCIOThl. AMHHOKHUCIOTHBIM CcOCTaB. YPOBHU CTPYKTYpPbI OEIKOBOMU
MOJIEKYJIbI (TMIepBUYHAs, BTOPUYHAsS, TPETUYHAS U YETBEPTUYHAS CTPYKTYypa). XUMHUYECKHE
cBoiicTBa OenkoB. buomorndeckue ¢yHkiun OenkoB. DepMeHTBI — OHOJOTHYECKHE
karanu3aropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHeuu(UIHOCTb.
Kodepmentsl. Butamunbsl. OTianynst epMEHTOB OT HEOPTaHUYECKUX KaTaaInu3aTOpPOB.
YrneBoapl: MOHOCaxapuabl (TIIOKO3a, pub03a U J1e30Kcupub03a), aucaxapujsl (caxaposa,
JIAKT03a) M TOJHcaxapubl (Kpaxmall, INIMKOTeH, LeJUIioyio3a). buonmorndeckue ¢yHKIMH
yraeBonoB. Jlumuael:  Tpurnuuepuabl, (ocdonunuasl, crepounsl. [ 'mapodunbHO-
runpodoOHbIe cBoiicTBa. buomormueckne ¢ynkimun sumnumoB. CpaBHEHHE YTIIIEBOJOB,
OEeKOB M JUNUAOB Kak HMCTOYHUKOB »Hepruu. Hyxneunoseie kucnotel: JJHK u PHK.
Hykneotuasl — MOHOMEpHI HYKIIEHHOBBIX KucaoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenue u
¢dbynaxiun PHK. AT®: ctpoenue u pynkuuu

B ToMm uncie:

Jleknusa Ne 3 «bHOJIOTHYECKH BAXKHBIE XUMHUYECKHUE COCIMHEHU)

N

Tema 2.3.

CtpyKTypHO-
(byHKLIHOHATBHAS
OpraHu3aIus KIETOK

Coaep:xanue y4eOHOIro MaTepHuaJia

[urtonorus — Hayka o kierke. Kinertounas Teopusi — mpuMep B3auMOJACUCTBUS e U (HaKTOB
B HAYYHOM ITI03HAHUU. METO1bl U3y4EHHUS KIIETKU.

Krnerka kak nenoctHast xuBas cucrema. OOlue Npu3HAKU KJIETOK: 3aMKHYTasl HapyKHas
MemOpaHna, monekynsl JJHK kak renernueckuii anmnapat, cuctTeMa CUHTe3a Oeka.

Tunsl  kaeTok: JykapuoTHueckas U nOpokapuotrhyeckas. (OCOOEHHOCTH CTPOEHHUs
npokapuoTuueckon kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapuOTHYECKOH
KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENbHOM, )KUBOTHOU M IrpuOHON Ki1eTku. [loBepXHOCTHBIE
CTPYKTYpbl KIETOK— KIJIETOYHas CTEHKa, MIMKOKaIWKe, uX ¢(yHkuuu. [lnasmaruyeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[utoriasma u ee opraHouabl. OgHomemOpaHHble opranoujsl kiaetku: OIIC, ammapar
lNonpmxu, mmusocomel. [loayaBTOHOMHBIE OpPraHOWIBI KJIETKHA: MHUTOXOHJPHUH, IUIACTHIIBI.
[Ipoucxoxxaenne MUTOXOHApUH M TwacTui. Buasl mmactuna. HememOpaHHBIE OpraHoubl
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUOJIH, PECHUYKU, KIYTHUKU. DYHKIHMH
OpraHOMJOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropHbslii eHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa, KapHoIlja3Mma,
XPOMATHH, SAPBIIIKO. XpPOMOCOMBI. TpaHCIIOPT BELIECTB B KIIETKE

B Tom uuncie:
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Jlexuust Ne 4 «CTpykTypHO-(YHKIIMOHATIbHASI OPTaHU3aLUs KJIETOK»

IIpakTnuyeckoe 3ansitne Ne 2 «l/I3yueHue CTpOEHMsI KJIETOK PACTEHMH, JKUBOTHBIX H
0aKkTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHHUE»
[Tpuobperenue onpiTa NPUMEHEHHUS TEXHUKA MUKPOCKOIIMPOBAHUS TIPH BBHITIOJTHEHUU
71a00paTOPHBIX padoT:

[TonroroBka MHKpONpenapaToB, HaOMIOJICHHE C TIOMOIIBI0 MHKPOCKOIA, BBISBICHUE
pasnuyuii MeX1y U3y4yaeMbIMU 00beKTaMH, (POpMYIHPOBAHKE BBIBOIOB

Pasgea 3. ZKKu3HeneaTebHOCTD KJIETKH

Tema 3.1.
OO0OMeH BEIIECTB U
MpeBpaIicHUe
JHEPTUH B KIICTKE.
Buocunres 6enka

Copep:kanue y4eOHOIro MaTepuaia

OOMeH BeIIecTB, WM METa00IN3M. ACCHMIIIAIINS (TDIACTHYECKUNA OOMEH) M JTUCCHUMILISIINS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOro mporecca MetabonuszMa. Poib 3aKoHOB
COXpaHEHHs BEIIECTBA W SHEPrUM B TMOHUMAaHWM MeTaboim3ma. Tumbsl oOMEHa BEIIECTB:
aBTOTpOGHBIA U TerepoTpodHblif. Poib ¢epMeHTOB B 0OMEHE BELIECTB U IPEBpAILECHUU
sHeprun B Kierke. PorocuHTe3. CBeToBass M TeMHOBas (a3pl QorocuHTe3a. Peakunu
dotocunTe3a. DPpdekTuBHOCTH (HoTOCHHTE3a. 3HAUeHHE POTOCHHTE3a IJI KU3HHU Ha 3emiie.
Bnusinue ycnoBuii cpeapl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIMIEHUS €r0 MPOJYKTUBHOCTU Y
KyJIbTYpHBIX pacTeHMH. XeMOCHHTe3. XeMOCHUHTe3upymolmue OakTepuu. 3HadeHUE
XEMOCHHTE3a JJIsl KU3HU Ha 3emiie.

DOHepreTudyeckuii oOOMeH B KjeTke. Paciienienue BenecTs, BbIETICHUE U aKKyMYJIMPOBaHHUE
SHEPruu B KIIETKE. DTalbl SHEpreThueckoro ooMeHa. I'mukonus. bpokeHue u ero BHIBI.
Kucnopoanoe okucienue, win kietoyHoe asixanue. OxucnutensHoe (pocopunupoBaHue.
O} heKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

Peakium wmatpuuHoro cuHre3a. [‘enermueckas wuHpopmanus u JIHK. Peanuzanus
reHeTUYEeCKON MHpopMaluu B KieTKe. [ 'eHeTnueckuil Ko U ero cBoiicTa. TpaHCKpUNIUs —
matpuunblii cuHTe3 PHK. Tpancmsuus — OuocuHTe3 Oenka. OTanbl TpaHCISALMM.
KoaupoBanue amuHokucior. Ponbs pubocom B OuocuHTese Oenka

B ToMm uuncie:

Jlekums Ne 5 «OOMeH BeliecTB U MPEBpAIEHUE SHEPTUU B KIIETKE»

Tema 3.2.
Bupycst

Copep:kaHue y4eOHOT0o MaTepuaa

Hexnerounslie ¢popmbl ku3Hu — BUpYchl. Mcropust oTkpsiTHst BupycoB (/. W. MBanoBckwuii).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOTO IMKJa BUpycoB. bakrepuodaru. bonesnu pacrenui,
KMBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmmyHnoaedunuta yenoseka (BUY)
— Bo3oyaurens CIINla. [Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHHM

B ToMm unce:

OK-01, OK-02,
OK-04
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Jleknms Ne 6 «Bupycs» 2
IIpakTunyeckoe 3ansitue Ne 3 «HexsieTounsie pOpMBI JKUZHN 2
WN3yuenne mnoHATHE BHpyca, €ro crpoeHue. BinsgHMe Ha OpraHu3M 4eJoBEKa.
CpaBHUTEIIbHBIN aHATN3
Paznen 4. Pa3MHOKeHMe U MHAUBUAYAJIbHOE PA3BUTHE OPraHM3MOB 6 OK-01, OK-02,
Tema 4.1. Conepxanne y4e0HOro MaTepuajia 4 OK-04
JKv3HEeHHBI UK Knerounblii 0wk, WM SKU3HEHHBI IMKI KieTku. MuHtepdaza um muros. Ilpoueccsl,
KJIETKH npotekatomue B uHtepdase. Peruukamus — peakius matpuanoro cunre3a JJHK. Ctpoenue
XpOMOCOM. XpOMOCOMHBII HabOp — KapuoTuIl. JIMIIONUIHBIN U TarIOUJHBIH XPOMOCOMHBIE
HaOopel. Xpomatuiel. lLluTonoruueckue OCHOBBI PA3MHOXKEHUS U HHAWBUIYaJIbHOTO
pazButus opraHusmoB. Jlenenue kinerku — wmuTo3. Craaum Mmutosza. Ilpormeccsl,
MPOUCXOASAIIME Ha pa3HbIX CTaAMSIX MUTO3a. DBHOJOrMYEeCKMI CMBICI  MHTO3A.
[IporpamMmmupyemast ru0esb KIETKH - alloNTo3
B ToMm umnciie:
Jlexkumst Ne 7 « Ku3HEHHbBIN [IUKIT KIETKID) 2
IIpakTuyeckas padora Ne 4 «CpaBHuTe/IbHBIH aHAIN3 MuT032 1 Meiio3a» 2
Onpenenenue cranuii Muto3a u Meiio3a. Mx onucanue u cpaBHeHue. OnpeieieHue cTaaui
MHTO3a U MEHO03a.
Tema 4.2. Coaepxkanue yueOHOro MaTepuaJa 2

@DopMBI Pa3MHOKEHUS
¥ MHIUBHUIYaJIbHOE
pa3BUTHE OPraHU3MOB

®opMBbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U MmojioBoe. Buapl 6ecnonaoro pa3MHOKEHUS:
JieJICHHE HAJIBOE M MIOYKOBAaHUE OJIHO U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHNe, BET€TaTUBHOE
pa3MHO)KeHHE. VICKyCcCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JUIS CEIEKIIMH.
[TonoBoe pa3mMHOXKeHUE, ero oTnu4Hs OT Oecmoioro. Meio3. Cragun meito3a. IIpomecchr,
MpouCXoAsuIMe Ha craguax wmenosa. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonoruyeckuii cMbic U 3HaueHHe Melo3a. ['ameroreHes — nporecc 00pa3oBaHUS MOJIOBBIX
KJIETOK y KUBOTHBIX. [10JIOBBIE Kene3bl: CEeMEHHUKH U AUYHUKU. OOpazoBaHUE U pa3BUTHE
MOJIOBBIX KIIETOK — TraMeT (CrepMaro30u], sIMIEKIeTKa) — CIepMaToreHe3 U OOTEHEs.
Oco0eHHOCTH CTPOEHUS SIMIEKIETOK U criepMaTo3ouoB. Omnogorsopenue. [laprenorenes
WuauBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOpHOHANIBHOE pa3BUTHE (IMOpHOreHes3). DTarbl
SMOpPHUOHAIBHOTO Pa3BUTHUS y TMO3BOHOYHBIX JKUBOTHBIX: JpOOJEHHME, TacTPYJISILUs,
opraHoreres. IlocTamOpuoHanbHOe pa3BuThe. THIBI MOCTIMOPHUOHAIBHOTO PA3BUTHS:
npsimoe, HempsiMoe (JIMYMHOYHOe). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKICHHBIE ypojacTBa. PocT m pa3ButHe pacteHuidl. OHTOreHes3
LIBETKOBOT'O PACTEHMSI: IBOMHOE OIUIOJJOTBOPEHUE, CTPOCHHUE CEMEHH, CTaIUN Pa3BUTHS
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B ToMm uncie:

Jleknms Ne 8 «DopMbl pa3MHOXKEHHSI U MHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOBY»

Paznen S. HacjiencTBEHHOCTh 1 MK3BMEHYMBOCTH OPraHU3MOB

(e}

Tema 5.1.
3aKOHOMEPHOCTH
HacJaeA0BaHUs

Coaep:xaHue y4eOHOro MaTepuaJia

[IpenMer u 3amaun reHETUKH. Poib HUTONOTMU U SMOPUOJIOTHH B CTAHOBJICHUU T'€HETHUKH.
Briman poccuiickux u 3apyOeKHBIX YYCHBIX B pa3BUTHE TEHETUKH. METOIbl TCHETHUKH
(rubpugonornyeckuii, UUTOTEHETHYECKUM, MOJEKyJIsapHO-reHeTHueckuii). (OCHOBHBIE
TEeHETUYECKUE TIOHATHUS. | 'eHeTuUecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaX CKPEIIMBAHUM.
3aKOHOMEPHOCTH  HAcJIeIOBaHWs  IPU3HAKOB,  yCcTaHOBIEeHHble [.  MeHuenem.
MoHOTHOpUIHOE CKpeIlMBaHWE. 3aKOH €IUHO00pa3us THUOPHUIOB IEPBOTO TOKOJICHHS.
[IpaBuno nomMuHMpoOBaHUA. 3aKOH paCIICIUICHHUs MPU3HAKOB. ['MIIOTE3a YHCTOTHI TaMerT.
[lonHoe ¥ HemosHOE AOMUHHpOBaHME. J(UrHOpUAHOE CKpeluBaHuE. 3aKOH HE3aBUCHUMOIO
HACJIEIOBaHMs MpHU3HAKOB. LluToreHeTHueckue OCHOBBI JTUTHOPHAHOTO CKpEIIMBAHMUS.
Ananusupytouiee ckpemiyBaHue. lcronb3oBaHME aHATU3UPYIOLIETO CKPEUIMBAHUS IS
oTpeieNieHUs] TeHOTHIIa 0COOH.

CuenneHHoe HacienoBaHue ImpusHakoB. Pab6ora T. Moprana 1o cuHemIEHHOMY
Hacje0BaHUIO TeHOB. HapyleHue cLeIIeHHs TEeHOB B pe3yJbTaTe€ KpPOCCHHIOBEPA.
XpOoMOCOMHasi TEOpHUS HACIEACTBEHHOCTH. [ eHeTuueckue KapThl.

I'enernka nosna. XpoMOCOMHOE OINpeAeIeHUe Moia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'oMorameTHble M rereporaMeTHble OpraHu3Mbl. HacinenoBaHue NMpu3HAKOB, CLEIUIEHHBIX C
10JIOM

B ToMm uuncie:

IIpakTnyeckas padora Ne S«3aKkOHOMEPHOCTH HACIEAOBAHUSD

Tema 5.2.
3aKOHOMEPHOCTH
W3MEHYHUBOCTH

ConepxaHue y4eGHOro MaTepuaJjia

N3menunBOCTh. BUibl N3MEHYMBOCTH: HEHACJIEICTBEHHAS U HacleACTBeHHas. Poib cpensl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTEepPUCTHKA MOAM(PUKALMOHHOW H3MEHYHMBOCTH.
BapuanuoHnHslil psa 1 BapuanvonHas kpusas. Hopma peakiun npusHaka. KoanuecTBeHHbIE
U KaueCcTBEHHble TMpPU3HAKM M MX HopMa peakuuu. CBoiicTBa MOIU(UKAIIMOHHON
U3MEHYUBOCTH.

HacnencrBennasi, wiM reHOTUNUYECKass M3MEHUYMBOCTh. KOMOMHATHBHAs H3MEHUYUBOCTD.
Meiio3 © MOMOBOM MpolecC — OCHOBa KOMOMHAaTHUBHOM HW3MEHUMBOCTH. MyTalMOHHAs
n3MeHuuBocTh. Knaccudukanusa Myranuii: reHHbIe, XpOMOCOMHbIE, TeHOMHbIe. YacToTa u
OpUYMHBL  MyTauuid. MyTtareHHble  (akTopbl. 3aKOH TOMOJIOTMUYECKHUX pSIOB B
HaciaeacTBeHHou n3MeHunBoctd H. 1. BaBunosa

OK-01, OK-02,
OK-04
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B ToMm uncie:

Jleknms Ne 9 «3akoHOMEPHOCTH NU3MEHYMBOCTU» 2
Tema 5.3. Copep:kanue y4eOHOIro MaTepuaa 3
I'eneruka yenoBexka | ['eHermka wuenoBeka. Kapuotum denoBeka. OCHOBHBIE METONBI TEHETHKH YEJIOBEKA:
TeHEaJOTUYEeCKUI, ONU3HELOBBIA, LUTOT€HETUYECKUH, OWOXUMUYECKUH, MOJIEKYISPHO-
reHeTudeckuid. COBpPEMEHHOE OIpECNICHHE TeHOTHUIIA: MOJTHOTEHOMHOE CEKBEHHPOBAHMUE,
TreHOTUIIUPOBaHue, B TOM yucie ¢ nomompto [11[P-ananu3a. Hacnencreennsie 3aboneBanust
YelloBeKa: TeHHbIe O0Je3HH, OONEe3HW ¢ HACIEACTBCHHONW MPEApacioiioKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComMaTHueckue M reHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[MpuHIMIBL  310pOBOTO  00paza JKU3HHM, JAHATHOCTUKH, TPOPWIAKTHKA U JICYCHHS
TeHeTUYECKUX  OonezHed.  MeauKo-reHeTHYecKoe  KOHCYJIbTUpPOBaHHE.  3HAYCHHE
MEIWIIMHCKOW TEHETUKA B TMPECIOTBPAMICHUM W JICYCHUH TEHETHYCCKHX 3a00JICBaHMIA
YeJI0BeKa
B ToMm umciie:
Jexknust Ne 10 «I'eHeTHKa YyeIOBEKa» 2
IMpakTuyeckasi padora Ne 6 «CocTaBJIeHHE W AaHAJIU3 POJOCIOBHBIX YEIOBEKa» 2
IIpome:xxyToYHAsi aTTECTALUS MO JUCHUILIHHE (Apyrasi popMa KOHTPOJIs) 1
2 CEMECTP | BCEI'O 47
Pasjien 6. IBos1iounoHHasi 6HOJIOTUS 8
Tema 6.1. Conep:xaHue yueOHOro MaTepuaJia 2
DBOJIIOIIMOHHAS [IpeanochuIky BOBHUKHOBEHUS YBOJIOIMOHHON TEOPHUH. DBOJIIOLMOHHAS TEOPUS U €€ MECTO

TEOpHs U €€ MECTO
B OMoJIoruun

B Ouonoruu. BiusHHE 3BONIOIMOHHON TEOpUM Ha pPa3BUTUE OWUOJOTMM U JPYTHX HayK.
CaunerenbcTBa 3BoNMIONMH. [[aneoHTOIOrMUECKHE: TOCIEA0BATENBHOCTD MOSIBIICHHS BU/IOB B
MAJIEOHTOJIOTUYECKON JIETONHNCH, NepexojHble (Gopmbl. buoreorpaduyeckue: cxolICcTBO U
pasnuune ¢ayH U GJIOp MaTEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U PA3IUUUs
SMOpPHUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIE, pPYIAUMEHTApHBIE OpraHbl, AaTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE:
CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTeH y Bcex
KUBBIX OPIraHU3MOB.

OpomoonyonHass Teopus Y. JlapunHa. IIpeanocbulku BO3HMKHOBEHHS JIAPBHUHHM3MA.
JIBIDKyIIIMe CHUJIBl HBOJIONUHM BUAOB 10 J[lapBuHy (M30BITOYHOE pPAa3MHOXKEHUE TIpU
OTPaHUYEHHOCTU PECYpPCOB, HeolpenenéHHass U3MEHUYUBOCTh, O0pb0a 3a CyIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

OK-01, OK-02,
OK-04
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B ToMm uncie:

Jlekuus Ne 11 «DBOIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTUM» 2
Tema 6.2. Coaeprxanue yueOHOro MaTepuaJa 2
MuUKpO3BOTIOLMS Cunrernueckas teopust 3Bomonuu (CTD) u e€ OCHOBHBIE MOJOKEHUS. MHKPOIBOJIOLHSL.
[Tomynsimus Kak eUHAUIA BUJIA ¥ SBOJTIOIUH.
JBuwxymue cuibl ((akToOpbl)3BOJIIONUU BHJIOB B Mpupoje. MyTallMOHHBIA Mpolecc U
KOMOMHATHBHAsI W3MEHUYUBOCTH. [lomynsimroHHBIE BOJNHBI W jApeid reHoB. M3onsmus u
murpanus. EctectBeHHbIE 0TOOp — HampaBistomui  (axtop sBomouuud.  Dopmbl
€CTeCTBEHHOTO 0TOOpa. IIpHCcrocoOIeHHOCTh OpraHU3MOB Kak pPe3yJibTaT 3SBOJIIOLUU.
[Ipumepsl npucnocobneHuit y opranu3aMoB. Apomopdo3sl U UAHOATANTAlUUd. Bumg u
BunooOpazoBanue. Kpurepuu Buga. OcHOBHBIE (OPMBI BUA000pa30BaHus: Treorpaduyeckoe,
HKOJIOTHYECKOE
B ToMm 4ucie:
Jlexkumst Ne 12 « MUKPO3BOJTFOLIHSI» 2
Tewma 6.3. Coaep:xaHue yueOHOro MaTepuaJia 4
Makpo3Boronus Maxkpospomtorusi. Dopmbl  IBoMOLMU:  (PUIETHYECKAs, TUBEPreHTHas, KOHBEpreHTHas,
napauienpHas. HeoOpatuMocTs 3BONIOIMN
B Tom 4ucie:
Jleknms Ne 13 «Makpo3Bosronus» 2
IMpakTuyeckasi padora Ne 7 «OmnucaHue TMPUCTIOCOOIEHHOCTH OpraHu3Ma H €€ 2
OTHOCHUTEIILHOTO XapaKTepay»
Pasjen 7. Bo3HuKkHOBeHUE W Pa3BUTHE KU3HHM HA 3emuie 8 OK-01, OK-02,
Tema 7.1. Coaepxkanue y4eOHOr0o MaTepuaia 2 OK-04
3apoxxeHue JloHay4dHBbIC TPEACTABICHUS O 3apOKJICHWUW KHU3HU. HaydHble THUITOTE3bI BO3HHKHOBCHHS

" Pa3BUTHC KU3HU

KHU3HM Ha 3emiie: abUoreHe3 M MaHcnepMus. XuMHUecKas 3BONoLNs. AOUOTeHHBIN CHHTE3
OPraHWYECKHX BEIIECTB W3 HEOPraHUYECKUX. OKCHEPUMEHTAIbHOE IOATBEPKICHUE
XUMHAYECKOH HBoNfonMd. HauanbHble 3Tambl OMosiornueckoil ssosroimu. I'mmore3a PHK-
Mupa. PopMHUpOBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBbie
KJIETKHU U UX 3BONIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazBuTtue xu3Hu Ha 3emuie mo 3paM U nepuojamMm. Katapxen. Apxeiickas U mpoTepo30icKas
opbl. Ilanmeo3oiickas spa u e€ mnepuoabl: KeMOPHHCKUN, OpPJOBUKCKHMHA, CHUIYPUHCKHH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIA, IEPMCKH. Me3030iicKas 3pa U €€ Mepruoibl: TPUACOBBIM,
opckuid, MenoBod. KaliHo3olickass spa M €€ Nepuojbl: MaJeOr€HOBBIM, HEOT€HOBBIN,
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AHTPOIIOI€HOBBIM.

B ToMm uncie:

Jlekumst Ne 14 «3apoxJIeHUE U Pa3BUTUE KUZHU»

Tema 7.2.
Cucrema

OpraHn4€CcKoro Mupa.

Conep:kanue y4eOHOIro MaTepuaa

Cucrema OpraHMuecKoro MUpa Kak OTpakeHue HBOMIONUU. OCHOBHBIE CHUCTEMaTHYECKUE
IpyNmbl OpraHU3MOB. XapaKTepUCTHKA KIMMaTa U reojorndeckux mpoieccoB. OCHOBHBIE

[Ipoucxoxnenue N
qeTOBEKA — 9Tanbl 3BOJIIONMU PACTUTEIBHOTO W JKMBOTHOTO Mupa. ApoMopho3bl y pacTeHUd u
AHTpONIOreHES KUBOTHBIX. [TosIBNIEHME, paclBET U BBIMUPAHUE IPYIII KHUBBIX OPraHU3MOB. }
OBontonUs  4ejnoBeKa. AHTpPONOJOrusi Kak Hayka. Pas3BuThe mnpeacraBieHUil o
IIPOUCXOXKACHUU 4eJoBeKka. MeToabl u3yueHust aHTponoreHe3a. CXoJCTBa M pa3ivuus
9eloBeKa W JKUBOTHBIX. CHCTEeMaTHYECKOE IIOJIOKEHHE 4YeloBeKa. JIBIKyIIUE CHIIBI
(paxtopsr) anTponoreneza. HacnencTBeHHas M3MEHUYMBOCTb M €CTECTBEHHBIM OTOOD.
OO011ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUH TPYJla, MBIIIEHUE, pEYb
B ToMm 4uciie:
Jlekuuss Ne 15 «Cucrema opranuuyeckoro mupa. [IpoucxoxineHue uyenmoBeka —
AHTPOIIOTEHE3»
IIpakTnyeckas padora Ne 8«CxoacTBO 1 OTJIHYHS YeT0BEKA € KHBOTHBIMM».
CXO,I[CTBO W OTJIMYHS YeJIOBEKa C >KUBOTHBIMH. OCHOBHEIC CTaIuN AHTPOINOIrCHE3a
Tema 7.3. Coaep:xaHue yueOHOro MaTepuaJa

OCHOBHBIE CTaIUU
SBOIIIOLIUH YEJIOBEKA

OcCHOBHBIE CTaJAMM W BETBU HBOJIOIMM YEJIOBEKA: aBCTPATOMUTEKH, YUETOBEK YMEJIbIi,
UYenosek npsaMoxoasaumi, YenoBek HeaHIepTalbCKuid, UenoBEeK pa3yMHbIM COBPEMEHHOIO
Ttuma. Haxonku MCKomaeMbIX OCTAaHKOB, BPEMS CYIIIECTBOBAHMS, 00JIaCTh pacCIpOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpOTEOUIHAS (€Bpa3uiickas), HErpo-
aBCTpajougHas (dKBaTOpHAlibHAs), MOHTOJIOMAHAA (a3uaTCKO-aMepUKaHCKas). UYepTsl
MPUCIIOCOOJICHHOCTH TIPEJICTABUTENIEH YEIOBEUECKUX pac K YCIOBHSIM CYIIECTBOBAHUA.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

B ToMm uncie:

Jlexkmus Ne 16 «OCHOBHEBIE CTaIUH DBOJIIOIIUH YEJIOBEKA»

IIpakTnuyeckas padora Ne 9 «IIpucrnocobIeHHOCTh YeIOBEKa K Pa3HbIM YCIOBHUSIM CPE[IbL.
Bnustaue reorpaduueckoii cpeibl Ha MOPQOIOTHIO U (PU3UOTIOTHIO YEJIOBEKa

16



Pa3nes 8. OpranusMsbl M OKpysKalIas cpeaa 4 OK-01, OK-02,
Tema 8.1. Coaeprxanue yueOHOIro MaTepuaJa 2 OK-04, OK-07
DKoJIOrus KaK HayKa. | DKOJIOTHS KakK HaykKa. 3ajaud ¥ pas/elibl SKOJIOTUU. MEeTOIbl SKOJIOTHYECKUX UCCIICOBAHUH.
Cpenpbl )KU3HH. DKOJIOTHYECKOE MHPOBO33PEHUE COBpPEMEHHOro 4enoBeka. Cpeabl OOMTaHMS OPraHU3MOB!
DKoslorn4yeckue BOJIHAs, HA3€MHO-BO3/YyILIHAs, IIOYBEHHAs, BHYTPUOpPraHU3MEHHas. OKOJIOTHYECKHE
baxTopsl ¢dakropsl. Knaccudpukanust 5Konorndeckux (HakTopoB: aOMOTHUECKUE, OMOTHYECKUE WU
aHTpororeHusle. JleifictBue 53KoJOrMYecKuX (PaKTOPOB HA OpPraHu3Mbl. AOMOTHYECKHE
(bakTopsl: CBeT, TeMIeparypa, BiaxkHocts. @oronepuoausm. [IpucrnocobieHns oprann3MoB
K JedcTBUIO abuotnyeckux ¢akropoB. buonorndyeckue purmbl. buornueckue (akTopsl.
Buabsl OMOTHYECKMX B3aMMOJEHCTBUI: KOHKYpPEHLHMs, XHUIIHH4YecTBO. Ilapasutusm,
MYTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO), aMEHCAIN3M, HEHUTpaAIU3M.
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBUI 1JIs CYLIECTBOBAHMSI OPraHU3MOB B NPUPOIHBIX
co00I11IeECTBAX
B ToMm yncie:
Jlekums Ne 17 «Oxonorus kak Hayka. Cpeipl ®KU3HUA. DKOJIOTHYeCKHe (aKTOPhI» 2
Tema 8.2. Coaep:xaHue yueOHOro MaTepuaJia 2
DKoJIoTn4YecKue DKOJIOTHYECKHE XAapaKTepUCTUKH nomynsauud. OCHOBHbIE II0Ka3aTesd  HOIMYJISALMH:
XapaKTePUCTUKU YHUCJIEHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpauusd. JMHaMuka
HOMYJISALUH YHUCICHHOCTH NOMYJISIIMU U €€ Peryssiius
B Tom 4ucie:
Jlekums Ne 18 «DOxonornueckue XapakTepUCTUKU TOMYIISIIUI 2
Paznen 9. CoobOmiecTBa H 3K0JI0rH4ecKHe CHCTEMbBI 14 OK-01, OK-02,
Tema 9.1. Cojnep:xanue y4eOHOro MaTepuaJjia 2 OK-04, OK-07
Coobectpa Coo0lmecTBo  OpraHusmMoB  —  OuoneHos.  CTpYKTypbl  OMOIEHO3a:  BHJOBad, 1K 2.3
OpPraHHU3MOB, IIPOCTpaHCTBEHHas, Tpoduueckas (rnumiesas). Bunbl-noMmuHanThl. CBsi3u B OHOLIEHO3E.
9KOCHCTEMBI Dkojoruueckre cuctembl (dkocucreMsbl). lloHstne 00 »sKocucTeMe U OHUOreolneHO3e.
OyHKIIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLEHTbI, KOHCYMEHTHI, DPEIYyLEHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPruU B sKocucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE ITOKAa3aTeNd 3KOCHUCTEMBI: OHMoMacca,
MPOIYKIHS. DKOJIOTUYECKUE MUPAMUJBL: MPOIYKIUH, YUCICHHOCTH, OMomMaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOPETYIIsIMsL, pazButue. CyKueccus
B Tom 4ncie:
Jlexuust Ne 19 «Coob1iecTBa OpraHu3MOB, IKOCUCTEMBI» 2
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Tema 9.2. Coaeprxanue yueOHOIro MaTepuaia 2
[Tpuponneie IIpuponHble SKOCUCTEMBI. ODKOCHUCTEMBI peK U 03€p. ODKOCUCTEMA XBOWHOIO WM
9KOCHCTEMBI HIIMPOKOJIMCTBEHHOTO jeca. AHTpPOIOTreHHBIE HKOCUCTEMBI. ATpPO3KOCHCTEMBI.

YpOoskocucreMbl. buonornueckoe U XO3SHCTBEHHOE 3HAYEHHE arpo3KOCHUCTEM H
ypOoskocucteM. buopaznoobpasue kak (akTop ycTOMUuMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOTro pa3HooOpasus Ha 3emiie

B Tom 4ncie:

IIpakTnueckas padora Ne 10«IIpupoiHbie 3KOCUCTEMBI» 2

Tema 9.3. Copep:kaHue y4eOHOIro MaTepuaJia 2
buocdepa — Yuenne B. U. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykrypa ouocdepsl. XKXusoe
riobanpHas BemiectBoO M ero ¢yHkuuu. OcobeHHOCTH Ouocdeppl Kak IIOOATBHON HSKOCUCTEMBI.

skocucrema 3emun | JluHaMuueckoe paBHOBecMe M oOparHas CBsizb B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOreOXMMHYECKHE LHKIbI D3JIEMEHTOB (yriaepojaa, aszoTa). 30HaJbHOCTH OuOC(epsl.
OcHOBHbIE OMOMBI CYIIN
B ToMm umnciie:
Jlekuus Ne 20 «buocdepa —rnobanpHast SIKOCHCTEMA 3EMITHDY 2

Tema 9.4. Ilpogheccuonanvno opuenmuposannoe cooeprcanue 4

Brusnue Yenoseuecmso 6 buocghepe 3emnu. Anmponozentvle uzmeneHus 8 ouocgepe. I'nobanvuvie

AHMPONO2EHHBIX akonoeudeckue npoonemvl. Cocywecmeosanue npupoovl u uenogeuecmea. Coxpanenue
gaxkmopos na buopaznoobpazus kak ocnosa ycmouuusocmu obuocghepvl. OcHoéa payuOHATLHO2O
buocgepy VYIPagienus NPUPOOHbIMU PecypCcamu U UX UCnonvsoseanue. /Jocmudicenus Ouono2uu u oxXpanda
npupoobvl
B mom uucne:
Jexyua Ne 21«Bruanue anmponocennuvix ¢hakmopos na buocgepy» 2
Ilpakmuueckaa paooma Ne 11 «Bnusnue npou3eo0CmeeHHbIX (HaKmopos8 HA OpeaHu3m 2
4en06exka

Tema 9.5. Ilpogheccuonanvno opuenmuposannoe cooepricanue 4

Bruanue coyuanvno- | 30oposve u eco cocmasgnaowue. Pakmopbul, NOIOHCUMENLHO U OMPUYATNENbHO GIUAIOWUE HA
9KONIO2UHECKUX opeaHusm 4denogexa. Illpobnema mexHO2eHHbIX 6030elCmBUli HA 300p08be 4eno08eKd

gaxmopos Ha
300p08be yenoseKa

(anexmpomazHumHsle noJs, ObIMOBAs XuUMUA, U30BIMOYHBIE WYMbL, paouayus u m.n.).
Aoanmayusa opeanusma denogeka K ¢pakmopam okpydcaowel cpeovl. llpunyunsvi
@opmuposanus 30o0posvecbepezaroueco nosedenus. Puzuueckas akmueHOCMsb U 300pO8be.
buoxumuueckue acnekmuol payuonanbHo2o numaHus

B mom uucne:
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Jexyua N 22 «Brusnue coyuanrbHO-9K0I02UYECKUX PaKmopos Ha 300P08be YeTI0BEKaA)

IIpakmuueckasn paboma Ne 12 « Ymucmeennas pabomocnocooHocms»

unu  «Bnusnue abuomuueckux pakmopos Ha uenoseka» (8 Kauwecmge mpuzeepos,
CHUdCalowux — pabomocnocooHocmb, UCNONb308aMb yenosus ocyujecmenenus
npoghecCUOHANbHOU 0esIMeNIbHOCIU., WYM, memnepamypda, guzuveckas Hazpy3ka u m.o.)

Paznen 10. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM

12

Tema 10.1.
Cenexkuus KaK HayKa
U TIPOLECC

Coaep:xaHue y4eOHOIro MaTepuaJia

Cenekuus Kak Hayka W Ipouecc. 3apoKJICHHUE CEJICKUMU U JoMecTukanus. Ydyenue H. H.
BapuiioBa 0 meHTpax MHOrooOpasus W TPOUCXOXKICHUS KYJIbTYpHBIX pacTeHHid. LIeHTpBI
MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. CoptT, mopoja, mramM. COBpeMEHHbIE METObI
CEJICKLIMH. MaccoBrbrit
U WHJIUBUIYyaJbHBIA OTOOPHl B CEJNEKIUU PACTeHUW M KUBOTHBIX. OIlIEHKa JKCTepbepa.
bruskopocTBeHHOe cKpemuBanne — WHOpuAWHT. Yncras nuaus. CKpenmBaHWE YHCTHIX
muauii. ['ereposuc, unu rubpuanas cuna. HepoacTBeHHOe CKpeliMBaHHE — ayTOPUAMHT.
Otrnanénnas rubpuamsanuss u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJy4YeHUue
MOJUTIITIOUIO0B. JIOCTHKEHUS CEIEKIIUU PACTCHUM, ’KUBOTHBIX U MUKPOOPTraHU3MOB

OK-01, OK-02,
OK-04, OK-07
K 2.3

B ToMm uuncie:

Jlexnus Ne 23 «Cenexuus Kak HayKa U IPOLIECC

Tema 10.2.
OCHOBBI
OMOTEXHOIOTUHA

Conep:xaHue yueOHOro MaTepuaJa

buorexHonorust Kak oOTpacib TNPOU3BOACTBA. ['€HHas WHXKEHepusa. OTambl CO3AHMS
pexomOunantHo JIHK u Tpancrennbix opranusmos. Kierounas mnxenepus. Kiierounsie
KYJIbTYPBI. MUKpPOKIIOHAIBHOE pa3sMHOXEHUE pacTeHun. Knonuposanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE M ITUYECKHE
npo6aembl. 'MO — reHeTH4ecKr MOAM(PUIMPOBAHHBIE OPraHU3MBbI

OK-01, OK-02,
OK-04, OK-07
K 2.3

B ToMm uncie:

Jlexknus Ne 24 «OCHOBBI OMOTEXHOJIOTHI

N

Tema 10.3.
buomexnonoauu
8 NPOMBIUUAEHHOCU U
npogheccuu

Ilpogheccuonanvno opuenmuposannoe codepircanue

Paseumue npomviuiniennotl 6uomexHoni02ull U ee npUMeHeHue 8 HCU3HU Yelo8eKd, NOUCK U
aHaIU3 UHGOPMAYUY U3 PATUYHBIX UCMOYHUKOS (HAVUHASA U Y4eOHO-HAYYHAsA Tumepamypa,
cpedcmea Maccosoll ungopmayuu, cemo Mumepnem u opyeue)

B mom uucne:

IlIpakmuueckasn paboma Ne 13 «Keiicvl Ha ananuz ungopmayuu o pazeumuu
NPOMBIULTIEHHOU OUOMEXHOI02ULl (N0 MUHU-CPYRNAM).»

OK-01, OK-02,
OK-04, OK-07
K 2.3
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Tema 10.4. IIpogheccuonanvno opuenmupoeannoe cooeprcanue 2 OK-01, OK-02,
buomexnonozuu 6 OcHogHble HanpasieHus COBPEeMeHHOU OUOMEXHOL02UU 8 NPODeCCUOHANbHOU 0esiMeIbHOCU OK-04, OK-07
JHCUBHU U npogeccuu | yenosexa. Memoout buomexnono2u. Obwvexmui buomexnono2uu. Omuxa 1K 2.3
OUOMEXHONIo2UYeCKUX U 2eHemuyecKux oKcnepumenmos. Ilpasuna noucka u ananuza
OuosKO0N02UYECKOU UHPOpMAYUU U3 DASTUYHBIX UCHOYHUKO8 (HAVYHASL U YUEOHO-HAYYHAL
Jaumepamypa, cpedcmaa Maccosoul ungopmayuu, cemv Uumepuem u opyeue)
B mom uucne:
Ilpakmuueckan paboma Ne 14 3awuma xetica: npedcmasienue pe3yibmamos peuleHus 2
Kelico8 (8blcmynjieHue ¢ npeenmayueti)
IIpome:kyTounasi arrectanus (1uddepeHIMpoBaHHbINA 3a4eT) 1
80

Bcero:
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3. YCJIOBUS PEAJIM3AIIMU OBIIIEOBPA3OBATEJBHOM JUCHUILJIAHBI

3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne

Jlnst peanu3anuu 0O0pa3oBaTeNbHOrO Ipolecca (BceX BUAOB YUeOHOM NEeATeNbHOCTH) 110
JUCIUIUIMHE  HCIOJB3YIOTCS — CIEAYIOIIUE CHENUAIbHBIE IMOMEIICHHS, OCHAIICHHBIE B
cootBercTBUH ¢ [Ipunoxennem 3 OIIOII-IT: Kabunet o61mieo0pazoBaTeabHbIX JUCIUIUINH

3.2. YyeOHo-MeToau4eCKO€e o0ecreyeHme
3.2.1. OcHOBHBI€ NIeYaTHbIE U/WJIN IJIEKTPOHHbIE U3IaHUSA

Jns  peanuzanmuy  porpamMMmbl  OMOIMOTEYHBIH (OHA UWMEeT TIe4yaTHble W/WIN
JJIEKTPOHHBIE Y4EOHMKH M 00pa3oBaTeNbHBIC PECYPCHI, IOMYIIEHHBIE K HCIIOIB30BAHHUIO ITIPH
peanuzanuu obpazoBaTenbHbIX TporpamMmmMbl CI1O Ha 6a3e 0OCHOBHOTO 00IIero 00pa3oBaHUs:

1. Aradonosa, 1. b. buonorus : 6a3oBsiii ypoBensb : yueOHuk / M. b. Aradonona, A. A.
Kamencknii, B. . CuBormnazoB. — 2-e u3j., crep. — Mocksa : IIpocsemenue, 2025. — 271 c. —
Texkcr: oanextponHsld / Jlamb :  2JeKTpoHHO-OMOnmoTreunas  cucrema. —  URL:
https://e.lanbook.com/book/472913 (nara obparenus : 11.03.2026).

3.2.2 JlonoJIHUTEIbHbIE HCTOYHHKH
1. buosorust ©:  MeTOAMYECKHWE yKa3aHUS [0 TMPAKTHUYCCKAM  3aHATHAM IS

oOyuaromuxcst cnenuagbHOCTH 15.02.16 TexHOMOTHS MAaIIMHOCTPOSHUS OYHOH (OpPMBI
oOyuenus / TNY ; coct. O. O. Censnuna. - Tromens : TUY, 2025. - 40 c. - Pexxum nocryna: ans
aBTOD. Mojb3oBarenei. - bubmmorp.: ¢. 39. - b. 1. - TekcT : 31eKTpoHHBIN. (1aTa oOpanieHus :
15.03.2026)

2. Censauna O.0. buonorus MullH / OO. Censauna. — TeKcT: 3ME€KTPOHHBIN //
Educon 2: uudposoi o0pa3oBaTenbHbIN KOHTEHT. — URL:
https://educon2.tyuiu.ru/course/view.php?id=28380 (mata oopamienus: 15.03.2026).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHbI

KOHTpOib M OLIEHKa PacKphIBAIOTCS 4epe3 IUCLUIUIMHAPHBIE PE3YJIbTaThl, YCBOCHHbIE
3HAHUS ¥ IPHOOPETEHHBIE 00yUYaIOMIUMUC YMEHHs, HallpaBJIeHHbIE Ha (POPMUPOBAHHUE OOIINX H
npodecCHOHATIBHBIX KOMIIETEHIINH

PesynpTatel 00ydeHus

IToxa3zaTenu oneHKHn

O1neHOYHBIE MEPOTIPHUSITHS

umems npeocmasnenue O POIU
u MecTe OunoIoruu B
COBPEMEHHOU HAay4YHOH KapTHUHE
MUpA; MOHUMAaHNe ponu
Oouomorun B (popMUpOBaHUH
Kpyro3opa ¥ (yHKIIMOHAIBHOM
TPaMOTHOCTH  YellOBeKa IS
peIIeHus MPaKTHUECKUX 3a/1a4
Braoenue
OCHOBOTIOJATAOIIMH
MOHATUSMU U MPEACTABICHUSIMHU
O  JKUBOM  mWpHpoIE, eé
YPOBHEBOWM  OpraHu3alud U
SBOJIIOIUY; YBEpPEHHOE
MOJIb30BAaHUE  OHOJOTHYECKOM
TEPMUHOJIOTHEN U CUMBOJIMKOM;
Ymenue mpoBOmUTH CpaBHEHHE
XUMHUYECKOU OpraHu3aluu
JKUBBIX M HEKHUBBIX OOBEKTOB.
[lomyuenne mpencTaBIeHUS O

3namo

OcHOBHEIE TTOJIOXKEHUS
OMOJTIOTHIECKHUX TEOpHH u
3aKOHOMEPHOCTEN:  KJIETOYHOM
TEOpHH, IBOJTIOLIMOHHOTO
ydeHwus, YUeHUS
B.M.Bepnaackoro o Omocdepe,
3aKOHBI I"'Mennens,

3aKOHOMEPHOCTEH W3MEHYUBOCTH
Y HACJIEICTBEHHOCTH,

cTpoeHue ¥ (YHKIMOHUPOBAHUE
OHOJIOTNYECKUX 00BEKTOB:
KJIETKH, TE€HOB W XPOMOCOM,
CTPYKTYPBI BUIa U 9KOCHCTEM.

KoHTposnbHOE — ympakHEHHE
teme 1.1

YcTHBIH ompoc 1o Teme 5.2
BrinosmHeHNe KOMITICKCa 3a1aHUN
o Teme 9.3

BrinonHenue koMmIuiekca 3agaHuid
o Teme 9.4

[pakTuueckas padora Ne 1
[IpakTudeckas padora Ne 3

110

poinu OpraHMYECKUX 17§
HEOpPraHWYeCKMX BEUIECTB B

kinetke OK 01, OK 07, OK 04

cpopmuposannocms  ymeHuti | Ymeem pematb reHetndeckue | IIpaxtuueckas padora Ne 2
OOBACHATH pe3ynbTaThl | 3a/la4d, CTPOUTh BapualuoHHbie | [IpakTuueckas pabora Ne 5
OHMOJIOTHUECKUX KpuBble, paborath c ydeOHOH | [IpakTHyeckas padorta Ne 11
AKCIIEPUMEHTOB, pemars | JINTEpaTypout [IpakTnueckas padora Ne 12
JJIeMEHTapHble OUOJOrHYecKue [Ipaktrndeckue padotsr Ne 13,14
3a7auy;

enaoerue OCHOBHBIMHU

METOAaMH Hay4YHOTO IO3HAHWS,

WCIIOJIb3yEeMbIMHU npu

OMOJIOTHYECKUX HUCCIICO0BaHUAX
JKMBBIX OOBEKTOB U DKOCHCTEM:

OTHCaHueE, H3MepeHue,
MIPOBEICHIE HaOJFOICHMIH;

BBISIBJIIEHUE u OLIEHKa

AHTPOTIOTEHHbIX HM3MEHEHHUH B

pupoie

OK 01, 0K 02, OK 07,TIK 2.3

copmuposanHocmy 3Haer monoxeHHs KietouyHoll | Tect mo Teme 2.1

COOCTBEHHOW  TO3WMIMK  TI0 | TeOpUH, OCHOBHBIE (yHkumu | [Tucemennas pabora no tTeme 2.2
OTHOIIEHUIO K OHMOJOTHYECKOH | OpraHOWIOB, uuToriasmel, | Ilucemennas padora o teme 2.3
MHQOPMAaLUK, MNOJTy4aeMOH M3 | CYyLIIHOCTb u 3HaueHue | [InceMeHHBIN onpoc no Teme 3.2
pasHBIX WCTOYHHKOB, K | KJIETOYHOH TeopuH, ocobeHHocTH | TecroBas padora mmo teme 4.1
rI00aTbHBIM  9KOJOTMYECKUM | CTPOCHUS MIPOKapHOT u | llpaktrueckas padora N4
npobjieMaM ©  NOyTAM  HX | 9yKapHOT; CYIIHOCTh OHTOTeHe3a, | BrImoHeHe

peumecHuA, 3HAYE€HWEe MHUTO3a M MeHo3a B KOMILJIEKCa 33,[[3HHI>'I II0 TeMe
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enaoenue OCHOBHBIMU
METOJaMH Hay4HOTO ITO3HAHUS,
UCTIOJIb3yEMBIMHU npu
OMOJIOTUYECKUX HCCIICOBAHUSIX
JKUBBIX OOBEKTOB M DKOCHCTEM:
OTIFICaHueE, HM3MEepeHune,
MIPOBE/ICHHE HaOJIIOIEHMUII;
BBISIBJIICHUE u OLICHKA
AHTPOTIOTEHHBIX HM3MEHEHUH B
MIPHUPO/IE;

3nanue TMONOXEHUS KICTOYHOMN
TEOpWUH, OCHOBHBIE (PYHKINU
OpPTaHOUIOB, [IUTOILIA3MBI,
CYIITHOCTh u 3HAYCHUE
KJIETOUHOU TEOpUH,
0COOCHHOCTH CTPOEHUS
MPOKAPHOT U FYKAPHUOT;

3nanue CyuHOCTH OHTOTEHE3a,
3HAYEHHE MHTO3a U Melo3a B
OCYIIECCTBICHHH
IMPEEMCTBCHHOCTHU MEXKOYy
MTOKOJICHUSIMHY, 3aKOHOMEPHOCTH
WHAWBHUIyaIbHOTO  Pa3BUTHS,
CIOCOOBI Pa3MHOKEHUS

OK 01, OK 02, OK 07,

OCYILIECTBIICHUN
MPEeEeMCTBEHHOCTH MEXTY
MTOKOJICHUSIMY, 3aKOHOMEPHOCTH
WHIMBUTyaJIbHOTO pa3BUTHS,
CITOCOOBI pa3MHOXKEHUS

8.1

Brmonaenue
3aJJaHuU 110 TEME 8.2
Brimonnenue
3aaHul 1o TeMe 9.1
IIpaxtrueckas padora Ne9
[Ipaktuueckas padora Ne 10

KOMIIJICKCa

KOMIIJICKCa

cpopmuposanHocme
OOBSICHATH
OHMOJIOTUYECKUX
9KCIEPUMEHTOB, pemars
3JIEMEHTapHBIE OHOJIOTHYECKUe
3a/1auy;

3nanue CYHOIHOCTH TIPOLECCOB
HaCJIEICTBEHHOCTH u
M3MEHYHMBOCTH, THUIIBI
CKpELIMBAaHUN, TI'€HETUYECKYIO
TEPMHHOJIOTHIO, XPOMOCOMHYIO
TEOPHIO HaCJICZICTBEHHOCTH,
3HAYCHUE TE€HETHUKH JUTS
CEJIEKIINH u MEINLVHEL,
yCHEXOB CEJIEKIIIOHEPOB,
HarnpaBJIeHHUs] OMOTEXHOJIOTHH;
yMeHue 00OCHOBBIBaTH MECTO U
POJIb OMOJIOTMYECKUX 3HAHUN B
MIPAaKTUYECKON  JIESITEIBHOCTH
JIIOJIEH, pa3BUTUHU COBPEMEHHBIX
TEXHOJIOTHH

OK 01, 0K 02, OK 07; TIK 2.3

yMEHUHI
pe3yIbTaThl

3HaeT CyIIHOCTh  IPOLECCOB
HaCJIEICTBEHHOCTH "
U3MCHYUBOCTH, THUIIBI
CKpELIMBAaHUI,  T'€HETHYECKYIO
TEPMUHOJIOTHIO, XPOMOCOMHYIO
TEOPHIO HaCJIeICTBEHHOCTH,
3HaYECHUE TCHETHKH UIst
CEJIEKUMM M MEIWLHHBI, yCIEeXH
CEJIEKIIMOHEPOB,  HaIIpaBJIECHUS
OMOTEXHOJIOTUH

[Tucemennas pabota mo teme 5.3

copmuposannocms
COOCTBEHHOH  TIO3WUIUM  TIO
OTHOLICHHIO K OHOJOrMYEeCKOM
UHQOpMAIUH, TOTy4aeMON W3
pasHbIX WUCTOYHUKOB, K
rI00ANBHBIM  OKOJIOTHYECKUM
npobjieMaM W OyTAM  HX
peleHHSIMH;

3nanue  OCHOBHOM  TeopUH
OMOJIOTMM  —  3BOJIIOLMOHHOMH,

3HaeT OCHOBHYIO
IBOJIOIIMOHHYIO TEOPHIO,
MPUYUHBI SBOJTIOLINH, eé
3aKOHOMEPHOCTH, JIBIUOKYIIWE
CUJIbI;

3HaeT  OCHOBHBIE  THIIOTE3BI
BO3HUKHOBEHHS KU3HU Ha 3eMIle,
OCHOBHBIC OTaIlbl 9BOJIFOIIN N
YeIIOBEKa, YEIOBEYECKIX Pac

YcerHslit onpoc 1o Teme 6.1
[Tucemennas pabota o teme 6.3
[MuceMennas pabora mo Teme
7.3

[IpakTuueckas pad6ora Ne 6
[IpakTuyeckas padora Ne 7
[IpakTuueckas padora Ne 8
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MPUYUHBI 3BOJTIOIIHH, eé
3aKOHOMEPHOCTH,  JABIDKYIIHE
CHUIHI,

3nHanue OCHOBHOW THIOTE3bI
BO3HMKHOBEHHSI  JKM3HH  Ha
3emuite, OCHOBHbIE JTaInbl
3BOJIIOIIAN YeIIOBeKa,
YEJIOBEUSCKUX pac

Ymenue ucrions3oBaTh 3HaHUS O
COBPEMEHHOU
€CTECTBCHHOHAYYHOH KapTUHE
MHpa B 00pa3oBaTeIbHON W
podeCCHOHATTEHOM
JICSATEIILHOCTH.

OK 01, OK 02, OK 04, OK 07,
11K 2.3
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JIluct cornacoBaHuA
BHyTpeHHU gokymeHT "O¥[.08 BEvonorma_2026_15.02.17_MTOT"

Cepuiinbii Homep 30 [omkHocTs DHo Ho Pesynesrar [Nara KommeHntapui
3aBefyloUmil 0T enexnenM Kpuinoe Oner AnekcaHgpoeny Cornacoeavo 28.05.2026
MeToguct (BicLuan Exwxanckan TateaHa Cornacoeano 28 05 2026
KBanuUKaLMoHHaR lOpeeana
KaTeropua)
AwpekTop Katokoea [lapea XpucaHoBHa CornacoBaHo 01.06.2026
MaBHklil cneyuanict Mnakcuka Anna AnekceeBHa Cornacoeavo 01.06.2026
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