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Paccmotpeno Ha 3acegannu LK
(U3UKO-MaTEMaTHYECKOTO IIHKIIa
npoTokod Ne 8 ot «22» anpens 2026r.
[Ipencenarens LIK:

/TTpipaenkoBa E.M./

PabGouass mporpamma ob6meoOpazoBatenbHor auctuumasl  O0/[.05 buonoeus
pa3paboTaHa Ha OCHOBe TpeOoBaHuM DenepalibHOIO TrOCY/IapCTBEHHOIO
00pa30BaTeNbHOTO CTAaHAAPTAa CPEIHEro Oo0mero oOpa3oBaHMsS, YTBEPKIECHHOTO
npuka3oM MuHucTepcTBa oOpa3oBaHusi U Hayku P® Ne 413 ot 17.05.2012r.,
npuMepHON  pabodeil  mporpamMmbl  00111€00pa30BATEIBHON  JUCHUILIUHBI
«buonorus»  ans  mpodeccuoHANBHBIX  00pa3oBaTENbHBIX  OpPTraHU3AINH,
onobopeHHoil Ha 3acemganHuu Ilemarormueckoro coera ®I'BOY AIIO HPIIO
npotokosioM Ne 6/2025 ot «18» anpens 2025 rona.

Pa3zpaboruuk mnporpamMmmbi: OXEpeIbEBCKUM KEIEC3HOAOPOKHBIM KOJUIEIK -
bunuan  ¢eaepanbHOrO0 TrOCYJapCTBEHHOTO OIOHKETHOrO 00pa3oBaTEIbHOrO
yupexaeHus Bbicmiero oOpasoBanus  «llerepOyprckuii  rocyaapCTBEHHBIN
yHUBEpCUTET myTed coobmenuss Mwmmeparopa Aunekcanapa I» B 1. Kammpa
(OxepenbeBCKHi )KeIe3HOI0POKHBIN KouteK - pumuan [TTVIIC)
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1. OBIIASI XAPAKTEPUCTHUKA PABOYE TPOTPAMMOBI
JUCHUATIIMHBI

1.1. MecTO AUCHMILUIMHBI B CTPYKType 00pa30BaTeibHOIl MPOrpamMMbl
CIIO

O6meobpazoBarenpHas  auctuiimaa  OO/.05  Buonoeus — sSBIAETCS
00s3aTeIbHOMN YacTbIO 00111€00pa30BaTEILHOTO [MKJIa OCHOBHOI1
o0pa3oBaTeILHON IpPOrpaMMbl CpeaHEro MpodhecCHOHAIBHOTO OOpa3oBaHUS B
cootBeTcTBHH ¢ DI'OC CIIO 1o cnenuanbHocTH 13.02.07 DnekTpocHalb)eHue.

1.2. llesiu ¥ uIaHMPYeMble pe3yJabTaThl 0CBOCHHUS TUCIUILINHBI:

1.2.1. Ileab JUCHUINIAHBI

Conepkanue mnporpaMmbl  oOieoOpazoBarenbHo  auctuiuiniael  O0/[.05
buonoeus nanpaBiaeHO HA TOCTHXKEHUE CIEAYIOIIEH 1EH:

®OBJIaJICHNE OOYYAIOIIMMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHON
OpraHu3allid JKUBBIX CHUCTEM pa3HOTO paHra # NPUOOPETEHHE YMEHHI
WCIIOJIb30BaTh ATH 3HAHMS JJIS TPAMOTHBIX JCHCTBUH B OTHOIIEHUH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTibkeHne e M3y4YeHHUs IUCUUIUTUHBI «buonorusy obecrneuynBaeTcs
pELIEHNEM CIIEIYIOIINX 3a/1a4:

® OCBOCHHE OOYYaIOIIUMUCS CUCTEMBbI 3HAaHUW O OUOJOTUYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CAyKalluX OCHOBOM
st OpMUPOBAHUS TPEJICTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MHDa,
O MeToAax HAy4YHOro I[O3HAaHUS, CTPOCHHH, MHOTIO0Opa3sMM M OCOOEHHOCTSIX
JKUBBIX CHCTEM pa3HOTO YPOBHS OpraHu3alliM, BBIJAIOMIUXCA OTKPBITHUSX U
COBPEMEHHBIX UCCJIEAOBAHUAX B OUOJIOTUH;

e hopMHpoBaHHE y OOYYaIOIIMXCS I[MO3HABATEIIbHBIX, WHTEIUICKTYaIbHbBIX
U TBOPUYECKHX CIIOCOOHOCTEH B TPOIIECCE€ aHalu3a JAaHHBIX O MYTSIX Pa3BUTHS
B OMOJIOTMM HAy4HBIX B3IJISIIOB, UACH M MOAXOJOB K M3YyUYCHUIO JKUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHU3alluu;

®CTaHOBJIICHHE Yy oOydaroumxcss oO0mell KyJabTypbl, (YHKIMOHAIBHOU
IPAMOTHOCTH, PA3BUTHUE YMEHUN OOBSICHSATH U OIICHUBATH SIBJICHUS OKPYKAIOIIETO
MHpa KWBOW MPUPOABI HA OCHOBAHMM 3HAHWUN U ONBITA, MOJYYEHHBIX MpU
W3y4YCeHUH OMOJIOTHH;

e hopMHpOBaHUE Yy OOYYAOMIMXCA YMEHHN WJUTFOCTPUPOBATh 3HAYCHUE
OMONOTUYECKUX 3HAHUW B TPAKTUYECKOW JICSITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTH;

® BOCIIUTAHUE YOSKIEHHOCTH B BOBMOXKHOCTHU MMO3HAHUS YEJIOBEKOM >KHBOM

NPUPOJIbI, HEOOXOAUMOCTH OEPEeKHOTO OTHOIICHHS K HEW, COOIOJeHUs
ATUYECKUX HOPM IPU NMPOBEAECHUU OMOJIOTHYECKUX UCCIIECI0BAHUI;

®OCO3HAHHWE IIEHHOCTH OWOJOTWYECKUX 3HAHWH JJIS TOBBIIICHUS YPOBHS
AKOJIOTHYECKOMN KyJIBTYPHI, 111 OPMUPOBAHUS HAYIHOTO MUPOBO33PCHUS,

® IPUMEHEHHUE TMPUOOPETEHHBIX 3HAHWN W YMEHUN B TOBCEIHEBHON >XU3HU
JUISl OLIEHKH TOCIIEACTBHI CBOEH JEATEIBHOCTU IO OTHOLIEHUIO K OKpY>Karollen



cpene, COOCTBEHHOMY  370pPOBbIO, OOOCHOBaHHME U  COOJIIOJICHWE  MeEp
npodrtakTHKY 3200 IeBaHUH.

1.2.2. Ilnanupyemble pe3yJbTAaTbl OCBOeHHSI 001e00pa30BaTEILHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mme xommneteHiuu (nanee — OK) u mpodeccroHalIbHBIE KOMIIETECHIINH
(manee — [1K) ®I'OC CIIO B cOOTHECEHUU C TUYHOCTHBIMH, METANIPEAMETHBIMU U
MpPEAMETHBIMU pe3yJibTaTaMu 00ydeHus 6a3zoBoro ypoBHs (manee — [1P6) ®I'OC
COO npexacraBiieHbl B Ta0IHIIE:



Kox 1 HauMeHOBaHHe
¢dopmupyembIx
KOMIIeTeHII NI

I[Inanupyembie pe3ybTaThl 0CBOEHHS TUCHUILIUHBI

O6mmue!

JMcuunIMHAPHbIE?

OK 01. Beibupats
CHOCOOBI PeLIeHHUs
3aa4
npoecCuOHABLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

JIn4HOCTHBIE pe3yNbTaThl AOJDKHBI OTpa)kaThb B YacCTH:
TPYAOBOTO BOCTIUTAHHUS:

- TOTOBHOCTh K TPYJy, OCO3HAHUE LIEHHOCTU MacTepCTBa,
TPYZIOJIO0HE;

- TOTOBHOCTb K aKTUBHOMU JESTEILHOCTH TEXHOJIOTUYECKOM
" COLIMaIbHON HaIpaBJIEHHOCTH, CIIOCOOHOCTh
WHUIUUPOBATh,  IUIAHUPOBATh U CaMOCTOSITEIILHO
BBITOJIHATH TAaKyIO JAEATEIbHOCTB;

- WHTEepec K pa3iauuHbiM cdepam mnpodeccunoHaIbHOMI
JESITEIbHOCTH.

MeTtanpeameTHble pe3yibTaThl TOJKHBI OTPaXaTh:
OBnanenue YHHUBEPCAIbHBIMU y49eOHBIMU
MO3HABATEILHBIMU JICHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOATENbHO (OPMYIHPOBATh U aKTyalIU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK WM OCHOBAHUS
JUIsL CpaBHEHUSI, Ki1accuuKauu U1 00001eHHS;

- ONpeNeNsATh LeNIN AeATeIbHOCTH, 33a/1aBaTh MapaMeTpsl U
KPUTEPHH WX JOCTIKEHHUS,

- BBIABIATH 3aKOHOMEPHOCTH U
paccMaTprUBaeMBIX SBICHUSIX;

- BHOCUTb KOPPEKTUBBl B JI€ATENBHOCTh, OIICHUBATh
COOTBETCTBUE pe3yJbTaTOB IEJISIM, OLICHUBATh PHUCKHU
MOCJEICTBHM JesITeTbHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

INpoOTUBOpPECUYUA B

I[TP6 1. ChopmupoBaHHOCTh 3HAHMK O MECTE U POJM OHOJOTHH B
CHCTEME HAYYHOTO 3HaHUS; QYHKIMOHAIHHON I'PAaMOTHOCTH YEIOBEKa
JUISL pEeIlIeHUs KU3HEHHBIX MPOOIIeM.

I[MIP6 2. CdopMHpPOBaHHOCT, YMEHHSI PpACKpbIBaTh COJCpKAHUE
OCHOBOIOJIAralolux OHOJIOTHYEeCKUX TEPMHHOB U TOHSATUMN: KHU3HB,
KJIeTKa, TKaHb, OpraH, OPTaHWU3M, BHJ, NOIYJSAIHSA, IKOCHUCTEMA,
ouoreHo3, ouochepa; Merabosm3mM (0OOMEH BEIIECTB M IPEBPAILICHHUE
SHEpruM), romeocra3  (camoperyisiuus), OumocuHTe3  Oenka,
CTPYKTypHasi ~ OpraHu3alus  JKUBBIX  CHCTE€M, JUCKPETHOCTH,
caMOperyJisLus, CaMOBOCIIPOU3BECHUE (penponykuus),
HACJIEJICTBEHHOCTh, HW3MEHYUBOCTb, JHEPrO3aBHUCUMOCTb, POCT U
pa3BUTHE, YPOBHEBAsI OPTaHU3ALIHS.

I[MP6 3. CdopMUPOBAaHHOCTH YMEHHUSI PAaCKpbIBATh COJEpKaHUE
OCHOBOIIOJIAraloluX OMOJIOrMYECKUX TEOPUN U TUIOTE3: KIETOYHOM,
XPOMOCOMHOM, ~ MYTAallMOHHOM, 9SBOJIIOLIMOHHOM, IMPOUCXOKICHUS
KHU3HHU U 9EJIOBEKA.

I1P6 4. ChopMHUpPOBaHHOCTh YMEHHSI PaCKpPhIBATH OCHOBOIOJIAraroIye
Ouosorudeckue 3akoHbl U 3akoHoMepHocTH (I'. Menaens, T. Moprana,
H.W. BaBunosa, 3. I'ekkens, ®. Mromnepa, K. bapa), rpanunsr ux
MPUMEHUMOCTH K KUBBIM CHCTEMAaM.

IIP6 5. IlpuoOpereHue ombITa MNPUMEHEHHS OCHOBHBIX METO/0B
Hay4yHOTO IIO3HAHUS, HCIOJIb3YEMbIX B OHOJIOTUU: HAOMIOJACHUS U
ONHCAHMsI JKMBBIX CHCTEM, NPOLIECCOB M SIBICHHI; OpraHu3anuu
MPOBEICHUST OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIIBMKCHUS THUIIOTE3,
BBISIBJIGHUSI 3aBUCHUMOCTH  MEXJIy HCCIeIyeMbIMH BEJIMYMHAMH,
0OBSICHEHUS TIOJYYCHHBIX PE3yJIbTaTOB M (POPMYIMPOBAHUS BBIBOIOB C

- BIQJETh HABBIKAMU Y4e€OHO-HMCCIENOBATEIbCKOW U | MCIOJIB30BAaHUEM HAYUHBIX MOHSATHHA, TEOPUN U 3aKOHOB.
NPOCKTHON  JEATeNbHOCTH, HaBblkamMu  paspemieHust | [IP6 6. CdopMupOBaHHOCTH yMEHHUS BBIICISTH CYIICCTBEHHBIC
npobiewm; IIPU3HAKU BUPYCOB, KJIETOK IIPOKAPUOT U DYKAPHUOT; OJHOKIECTOUYHBIX U

! Vka3pIBaIOTCA TMYHOCTHBIE M METaIpeAMETHEIE pe3yabTaThl n3 GI'OC COO, B pOopMHPOBaHHM KOTOPHIX YYACTBYET 00IIe00pa3oBaTeIbHas TUCIUINIAHA
2 NuctmmnnunapHele (MPeAMETHbIE) Pe3yIbTaThl YKa3hIBAIOTCA B COOTBETCTBUM C MX MONHBIM nepeuneM Bo ®T'OC COO. IpexmeTHbie pe3ynsTathl 6a3osoro yposss (ITP6)
Hymepytotcs B cootBeTcTBHE OI'OC COO (IIpnka3 Munobpuayku Poccun ot 17.05.2012 Ne 413 (pemakumst ot 27.12.2023 1.)




- BBIABJIATD MMPUIUHHO-CIICACTBCHHBIC CBA3HU n
AKTYaJIM3UPOBAThL 34144y, BBIJIBUT'aTb  T'HIIOTE3Y €€
pelmiCHus, HaXOAUTb AapryMCHTBI I JOKa3aTCJIbCTBA

CBOMX YTBEPXKJCHHUH, 3ajaBaTh NapaMeTpbl U KPUTCPUHU
peleHus;

- aHAJM3UPOBATH IOJIYYCHHBIC B XOJE PCIICHUS 3aJa4yM
p€3y.HBTaTLI, KpI/ITI/I‘-IeCKI/I OLICHHUBATh HUX I[OCTOBepHOCTB,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;

- pa3pabarbIBaTh IUIAH PEMICHUS MPOOJIEMBI C yYETOM
aHaJIM3a MMEIOIIUXCS MaTepUANbHBIX M HEMaTePHAIbHBIX
pecypcos;

- yMeTh TICPEHOCHUTHh 3HAaHUS B [IO3HABATCIbHYIO U
HpaKTquCKYIO O6JI21CTI/I KU3HECACATCIIBHOCTH,

- YMETh HMHTETPHPOBATH 3HAHUS M3 Pa3HBIX NMPEIMETHBIX
o0OJacrei;

- BBIIBUIaTh HOBBIC MJICH, MpeJylaraTh OPHTHHAIBHBIC
MOJIXOJbI U PEIICHUS

MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIOB, OMOTEOIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIIECTB U MPEBPALLIECHUS SHEPTUU B
KJIETKe, (DOTOCHHTE3a, IUIACTHMYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MHUTO3a, MeEHO03a, OIUIOJOTBOPEHMs, pPa3BUTUA U
Pa3MHOXKEHHUS, UHAUBUyaJIbHOTO Pa3BUTHUs OpraHM3Ma (OHTOIEHE3a),
60pbOBI 3a CyLIECTBOBAHUE, ECTECTBEHHOI0 0TOOpa, BU1000pa30BaHuUs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHWs, BIMSAHUSA
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOI€HHBIX U3MEHEHUN B DKOCHCTEMAaX
CBOEM MECTHOCTH, KPYyroBOpOTa BEIIECTB U IPEBpAICHUE SHEPTUU B
ouocdepe.

[1P6 7. ChopMHUpPOBAaHHOCTh YMEHUS MPUMEHSATH MOJYyUYEHHBIE 3HAHUS
U1 OOBSICHEHUSI OMOJIOTMYECKUX TPOLIECCOB U SBJICHUMN, ISl IPUHATUS
IPAaKTUYECKUX pEUICHUHM B IOBCEJIHEBHOM JKU3HH C  LEIBIO
obecrieyeHuss  O€30MIACHOCTH  CBOETO  3/I0pOBbS M 3/10pPOBbS
OKPY’KaIONIMX JIIOJIEH, COOMIOEHUsT 3I0POBOTO 00pasa XU3HU, HOPM
IPaMOTHOIO  IIOBEIEHUS B  OKDPYXKAWOIIEH NPUPOJHOW  Cpele;
OHMMAaHUE HE00X0IUMMOCTH UCIIOJIb30BaHUS JOCTUKEHUM
COBpEMEHHOM Ouomoruu M OUOTEXHOJNOTUH JJI PALMOHAIBHOIO
IPUPOIONOIB30BAHUS.

ITP6 8. ChopmMupoBaHHOCTh YMEHUS peIiaTh OMOJOTHYSCKHE 3a1auH,
COCTaBJIATh T€HOTUIIMYECKUE CXEMBbI CKPEIMBAHUS JUIsl Pa3HBIX TUIIOB
HacJIeIOBaHMs IPU3HAKOB y OPraHU3MOB, COCTAaBJISTh CXEMBI ITEpeHOca
BEILIECTB U SHEPIUU B SKOCUCTEMaxX (LU MUTAHUs, TUIIEBBIE CETH).
IMP6 9. CdopmupoBaHHOCTE YMEHHH KPUTHUYECKH OICHUBATH
UHPOpPMALIMIO  OMOJIOTMYECKOTO  COJAEP)KaHUsS,  BKIJIIOYAIOIIYIO
[ICEBJJOHAyYHbIE 3HAHUS M3 Pa3IWYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOH uH(pOpMaInH, Hay4YHO-TIOIYJIIPHBIE MaTepUabl);
WHTEPIPETUPOBATH ITUUECKUE aCTIEKThl COBPEMEHHBIX UCCIIeI0BaHUN B
Ouosioruu, MeIUIMHE, OMOTEXHOJIOIHMHU; paccMaTpUBaTh III00AJIbHBIE
9KOJIOTMYECKHE MpoOJIeMbl  COBPEMEHHOCTH, (opMHpoBaTh IO
OTHOILIEHHIO K HUM COOCTBEHHYIO MO3HIIHIO.

[MP6 10. CdopmupoBaHHOCTE YMEHHH CO37aBaTh COOCTBCHHBIE
MUCHbMEHHBIE W YCTHBIE COOOIIEHHs Ha OCHOBE OHOJOrMYECKOU
nH(pOpPMALIUKM W3 HECKOJbKMX HCTOYHUKOB, 'PAaMOTHO HCIOJIB30BaTh
MOHATUIHBIN anmnapaT OMOJIOTHH




OK 02. cnonbs3oBaTh
COBpPEMEHHBIC CPE/ICTBA
MIOWCKA, aHAJIN3a U
UHTEPIpETANN
UHPOpPMALIUU U
UH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITTOJIHEHUS 32144
po(hecCHOHATTLHOM
JeSITeIIbHOCTH

JInuaOCTHBIC PE3YJIbTAThl OOJIKHBI OTpaXaTb B YaCTH:
LICHHOCTH HAYYHOT'O [TO3HAHUS:

- ¢(OPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOIICCTBEHHON
NpPaKTHKH, OCHOBAaHHOTO  Ha  JMaiore  KyJbTyp,
CIIOCOOCTBYIOIIETO ~ OCO3HAHMIO  CBOEr0  MecTa B
MOJIUKYJIBTYPHOM MHUPE.

MeranpeaMeTHbIe pe3yabTaThl JOJIKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
HI03HABATEIbHBIMH JCHCTBHIMHU:

B) pabota ¢ napopmarmei:

- BJAJICTb HABBIKAMH IIOJIYYCHUA I/IH(i)OpMaI_[I/II/I nu3
HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATL  IMOUCK, aHAJINW3, CUCTCMATHU3AHUI0 U

MHTEPIIpETalMI0 UHPOPMAMU Pa3IMYHbIX BUJIOB U (OpM
IIPEICTABIICHNUS,;

- OLIEHUBATH JIOCTOBEPHOCTh, JISTHTUMHOCTh WH(POPMAIINH,
€€ COOTBETCTBHE IIPABOBBIM M MOpPAJIbHO-3THYECKUM
HOpMaM

IMP6 1. ChopmMHupOBaHHOCTh 3HAHUKW O MECTE W POJM OHOJOTHH B
CHCTEME HAyYHOTO 3HaHUS; (YHKIMOHAIBHON I'PAMOTHOCTH YEIOBEKa
JUTSL PEIICHUS KU3HEHHBIX MPOOIIEM.

I1P6 7. ChopMupOBaHHOCTh YMEHHSI PUMEHSATH MOJYYCHHbIC 3HAHUS
JUTSE OOBSICHEHUSI OMOJIOTUYECKUX MPOIIECCOB U SBICHUM, JUTSI IPUHSATHUS

NPaKTUYECKUX pEIIeHUMH B IOBCEAHEBHOM KHM3HM C  LEJbIO
oOecrieyeHnss  OE30MACHOCTH  CBOETO  3/I0POBbS M 3/I0POBBS
OKpY’KaIOLIMX JII0JIeH, cOOII0AeHUs 310pOBOro 0o0pasza *U3HU, HOPM
rpaMOTHOTIO TMOBEJACHHUS B  OKPYKAKOWIEH MNPUPOJHOM  CpElE;
IOHUMaHHe HE00X0IMMOCTH UCIIOJIb30BaHUS JOCTH)KEHUH
COBpEMEHHOM Ouosoruu M OUOTEXHOJOTMH MJis PALMOHAIBHOIO
IPUPOJONOIb30BAHHUS.

I[MP6 10. CdopmupoBaHHOCT, YMEHUH CO37aBaTh COOCTBEHHBIC
NUCbMEHHBIE U YCTHBIE COOOIICHHMS] HAa OCHOBE OMOJIOrHMYecKOi
uH(POpMAIMU U3 HECKOJbKHX HCTOYHHKOB, TPAMOTHO HCIOJb30BaTh
MOHATUHHBIN anmapat OHOJIOTHH

OK 04. DddexTuBHO
B3alMOJICCTBOBATE U
paboTaTh B KOJUIEKTHBE
1 KOMaHe

JIuyHOCTHBIE pE3yNbTAThl JIOJDKHBI OTpa)kaTb B YacCTH:
LEHHOCTH HAy4YHOrO IIO3HAHUA: OCO3HAaHHUE IIEHHOCTH
HAay4YHOM  JIESITEIBbHOCTH, TOTOBHOCTb  OCYILECTBIISTH
MPOEKTHYKD U HCCIEAOBATEIbCKYI)  JIEATEIbHOCTh
WHJUBU]IyalbHO U B TPYIIIIE.

MetanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKaTh:
OsnaneHue YHUBEpCaIbHBIMU KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

0) cCOBMeCTHas JICSITEIIbHOCTD:

- IOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U
WHAWBUIYATbHON paboOTHI;

-  TIpUHAMATh LI  COBMECTHOM  JI€ATEIIbHOCTH,
OpPraHu30BbIBaTh W KOOPAMHHUPOBATH JACHUCTBUS IO €€
JOCTH>KEHHIO: COCTAaBJIATh IJIAH JEHCTBUMN, paclpeleisaTh
pomuM C y4eToM MHEHHH YYacTHMKOB OOCYXJIaTh
pe3yNbTaThl COBMECTHON pabOThI

IIP6 5. IlpuoOpereHue omnbITa MPUMEHEHHS OCHOBHBIX METO/0B
Hay4yHOTO IIO3HAHUS, HCIOJIb3YEMbIX B OHOJIOTUU: HAOIIOJCHUS U
ONMCAaHUS >KMBBIX CHCTEM, IIPOLIECCOB M SIBIICHUM; OpPTraHU3alUd U
MIPOBEJIEHUSI OMOJOrMYECKOro IKCIEPUMEHTA, BBIIBUKEHUS TUIIOTES,
BBISIBJICHHS 3aBUCUMOCTH  MEXKIY MCCIEAYEMBIMH BEIMYMHAMU,
0O0BSICHEHUS MOJYUYEHHBIX PE3YJbTAaTOB U (POPMYJIMPOBAHUSI BBIBOJIOB C
VICIIOJIb30BAaHUEM HAYUYHBIX ITOHATUHI, TEOPUN U 3aKOHOB




OK 07. CogeiicTBOBaTh
COXPAaHEHHUIO
OKPYKaroIlIEe Cpenbl,
peCcypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
M3MEHEHUH KJIMMara,
IPUHIUITBI OEPEXKITNBOTO
IIPOU3BO/ICTBA,

3P PEeKTHBHO
elicTBOBAaThH B
YpE3BBIYANHBIX
CUTYaLUAX

JImyHOCTHBIE PE3YJIbTAThl OOJIKHBI OTpaXaTb B YaCTH:
J3KOJOIrH4YC€CKOIro BOCIIMTAHUA:

- chOpPMHPOBAHHOCTH  JKOJOTHYECKOW  KYJBTYpHI,
IIOHMMAaHHE BIIUSTHUSA COLIMAJIbHO-D)KOHOMHYECKUX
MPOLECCOB HA COCTOSHUE MPUPOJHOM U COLMAIBHOM
Cpenbl, OCO3HAHHE r7100aJIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;

- IUIAaHWPOBAaHME W  OCYILECTBICHHE JCHCTBUM B
OKPY’KaIOIlIE  Ccpele Ha  OCHOBE 3HAHUA  LeIeH

YCTOMYMBOTI'O Pa3BUTHUs YEJIOBEUECTBA;

- AKTUMBHOE€ HENpPUIATHE JEHUCTBHM, IPUHOCAIIMX BpeEX
OKpYyXarolleu cpene;

- yMeHUue IIPOTHO3UPOBATH
JKOJIOTHYECKHE IIOCIIEACTBHUS
JICMCTBHM, IPEAOTBPAILATD UX;

- PACIIMPEHUE OIbITa JESATEIBHOCTH HKOJIOTHYECKOU

HeOIaronpusITHbIE
HpeIIPUHAMAEMBIX

HaIpPABJIEHHOCTH.

MetanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKaTh:
OsBnageHue YHUBEPCAIbHBIMU KOMMYHUKaTUBHBIMHU
NEUCTBUSIMH:

0) cOBMeCTHas JIeSITEIIbHOCTD:

- IOHUMATh U HUCIIOJIb30BaTh IPEUMYIECTBA KOMAaHIHON U
WH/IMBUYaIbHOM paboThI;

- NpPHHMMATh LI  COBMECTHOM  JIE€ATEIBHOCTH,
OpraHU30BBIBATL WM KOOPAMHHUPOBATH JCHCTBUA II0 €€
JOCTH>KEHHIO: COCTAaBIATH IUIAH JEHCTBUN, paclpenessaTh
poJIM € y4eTOM MHEHMH YYacTHHUKOB 0OCYXIaTh
pe3yJIbTaThl COBMECTHOM pabOThI

I[IP6 5. IIpmoOpereHue oOMbITA NPUMEHEHHS OCHOBHBIX METOJIOB
Hay4YHOI'O IIO3HAHUS, HCIOJb3YyEMBIX B OHOJIOTHMHM: HAOIIOAEHUSA U
OTMCAHMs JKMBBIX CHCTEM, NPOIECCOB W SIBICHUI;, OpraHu3alufl U
IPOBEIeHUs] OMOJIOTHYECKOr0 SKCHEPUMEHTA, BBIIBM)KEHUS THUIIOTE3,
BBISIBIIGHUSI 3aBUCHMOCTH MEXKIY HCCIEIyeMbIMH BEIHMYHMHAMH,
00BSICHEHUS IIOJYUYEHHBIX PE3y/IbTaTOB U (POPMYJIMPOBAHUS BBIBOJOB C
HCIIOIb30BAaHUEM HAYYHBIX IIOHATUH, TECOPUN U 3aKOHOB.

I[IP6 6. CdopMHUPOBAHHOCTb YMEHMsI BBIJCIATh CYLIECTBEHHBIE
NPU3HAKHA BHPYCOB, KJIETOK IMPOKAPUOT M 3YKAPHOT; OJHOKIETOYHBIX U
MHOT'OKJIETOUYHBIX OpPIaHU3MOB, BHJIOB, OMOI'€OIIEHO30B M 3KOCHCTEM;
0COOEHHOCTH TPOLECCOB OOMEHA BEIIECTB M MPEBPAIICHUSI YJHEPTUU B
KJeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MHTO3a, MeHo3a, OIUIOJOTBOPEHUS, pa3BUTUS U
Pa3sMHOXKEHUS, UHAUBUYaIbHOI'O Pa3BUTHs OpraHu3Ma (OHTOIEHe3a),
00pBOBI 3a CyIIECTBOBAaHUE, €CTECTBEHHOT0 0TOOpa, BHI000pa30BaHHUA,
OpUCHOCOOJICHHOCTH OpraHu3MOB K cpele OOWTaHMsl, BIMSIHUSA
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI€HHBIX M3MEHEHUI B AKOCHCTEMAX
CBOEH MECTHOCTH, KpPyrOBOpOTa BEIIECTB M IPEBpAIlleHHE YHEPTUU B
6uocdepe.

[1P6 7. ChopMHUPOBAaHHOCTh YMEHUS MPUMEHSTH MOJyUYEHHBIE 3HAHUS
11 OOBSICHEHUSI OMOJIOTHYECKUX MPOLIECCOB U SBJICHUH, 1JIs1 TPUHATHS
MPAaKTUYECKUX PEIIEHUH B TIOBCEAHEBHOM JKU3HH C  IEIBIO
obecrieyeHnss  O€30MACHOCTH  CBOETO  3/I0pOBbS M 3/10pPOBbS
OKPY’KaIOIIMX JIFOJICH, COONIOACHUSI 3J0POBOTO 00pasza KU3HHU, HOPM
IPaMOTHOTO TIOBEACHUS B  OKpYKalolled MpUPOIHONW  cpene;
MIOHUMaHHe HE0O0XOIMMOCTH WCTIOJIH30BAHUS JOCTHKEHUH
COBPEMEHHOM OMOJIOTMM U OHUOTEXHONOTHH sl PalMOHAIBHOTO
MIPUPOAONOIB30BaAHUS

[IK 1.1. BeimogHsaTs

B o6mactu Tpy10BOTO BOCIIUTAHMS:

- C(i)OpMI/IpOBaHHOCTB YMEHUA HNPUMCHATH IMOJTYYCHHBIC 3HAHUA JIA

paboTHI 1O - TOTOBHOCTh K TPYJy, OCO3HAaHHE IIEHHOCTH MAacTepPCTBa, | OOBSICHEHUS OWOJIIOTMYECKUX TPOIECCOB U SIBICHUM, ISl TPUHSATHUS
TEXHUYCCKOMY pr210J'IIO6I/Ie; MPAKTUYCCKUX peI_HeHI/II\/’I B HOBCC}IHGBHOfI KNU3HU C I CJIBIO
00CITyKUBAHUIO - TOTOBHOCTh K aKTHBHOU JIEATEILHOCTH TEXHOJIIOTUYECKON | oOecrieueHus:  OEe30MacHOCTH  CBOETO  370POBbSI U 3/IOPOBBS
00opyI0BaHUS u COIMATHBHOM HaIpPaBJICHHOCTH, CITOCOOHOCTH | OKPYIKAIOIINX JIFOJICH, COONIOACHUS 3JI0pOBOro 0o0pasa >KM3HU, HOPM
pacrpeenuTeTbHBIX WHUIMUPOBATh,  IUIAHUPOBATh U CaMOCTOSITENIBHO | TPAMOTHOTO  TOBEACHUS B OKPY’KaIOLIel MPUPOAHON  cpere;
YCTPOWCTB BBITIOJHSTH TAKYIO JIESATEIbHOCTH; MMOHNMAaHHe HEO00XOIUMOCTHU WCIIOJIb30BAHUS JOCTHKEHHM




ANEKTPUUECKUX
MIOJCTAHIIUH U ceTelr
HanpspkeHueM 10 110
KUJIOBOJIBT
BKJIFOUUTEIIHLHO

[IK 1.2. ITpousBoauTh
PEMOHT 000pYAOBaHUS
pacrpeaenuTeNbHbIX
YCTPOWCTB
ANMEKTPUUECKUX
MOJCTaHLMI U ceTel
HarpsikeHueM 10 110
KUJIOBOJIBT
BKJIFOUUTEIHLHO

- HMHTEpPEeC K pa3Nu4HbIM cdepam npodeccruoHaTbLHON
NEeSITEIbHOCTH, YMEHUE COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedt npodeccuu W peaan30BBIBATH COOCTBCHHBIE
JKU3HEHHBIE I1JIaHBbI;

OBnanenue YHUBEPCATbHBIMU
MIO3HABATEJIbHBIMU JICHCTBUSIMMU:

a) 0a30BbIe JTOTHUECKUE JICHCTBHSA:
ONpEeNEeNATh LENN AEITeNbHOCTH, 3a/1aBaTh MapaMeTpbl U
KPUTEPUU UX TOCTUKEHUS;
OBnanenue YHUBEPCATbHBIMHU
JICUCTBUSIMU:

a) cCaMOOpTaHU3aIIHS:
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIEHUs! MPOOJIEMBI C
Y4ETOM MMEIOIINXCSA pecypcos, cOOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTCHUI

y4eOHBIMU

PEryjIATHBHBIMU

COBPEMEHHOW OWMOJIOTUM U OWOTEXHONOTHH JUIS PALMOHAIBHOTO
PUPOIOIOIb30BAHNUS;

- chopMHpPOBAaHHOCTH, YMEHHUS pelaTh OWOJOTUYECKUE 3a/1auH,
COCTaBJIATh TEHOTUIIMYECKUE CXEMbI CKPELIMBAHUA IJI PAa3HBIX TUIIOB
HacJIeJ0OBaHUs IPU3HAKOB y OPTaHU3MOB, COCTABIISITh CXEMBI IIEpEHOCA
BEILIECTB U SHEPIUHU B 3KOcUcTeMax (LIeNU MUTaHUs, TUIIEBbIE CETH)
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2. CTPYKTYPA U COAEP KAHME JUCIHUITJIMHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bup yyeOHoI padoThI Oovem ¢
yacax

O0Bem 00pa3oBaTeIbHOI NPOrPaMMBbI IMCHHUILIMHBI 72

B T.Y.

OcHoOBHOe coJiep:KaHue 60

B T.4.:

TEOPETUUCCKOE 0OYUCHHE 46

MPAKTUYECKUE 3aHATHUS 10

71a00paTOpPHBIC 3aHITHUS 4

IIpodeccnonaLHO-OPUEHTHPOBAHHOE COAepP:KaHUe (COJIEpKAHUE 12

MPUKIATHOTO MOJTYJISA)

B T.4.:

TEOpeTUIECKoe 00yueHue 2

PAKTHUECKUE 3aHATHUS 8

7a00paTOpPHBIC 3aHITHUS 2

IIpome:xyroyHnas arrecrauusi B popme nuddepeHunpoBaHHOrO -

3ayera
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2.2. TemaTH4YeCKHUil IUVIAH U COJAEPKAHNE TUCHUTLINHBI

O0BLeM yacos/

HaumeHoBaHue Coaeprxanue yued0HOro MaTepuaJia (OCHOBHOE U NMPodecCHOHATHHO-OPUEHTHPOBAHHOE), npaKTHYECKHE dopmupyemMble
pa3aejioB H TeEM J'IaﬁopaTOprIe U MPAKTHYECKUE 3aHATHUSA, HpHKJ]aI[HOﬁ MOIYyJb (l'[pI/I Ha.]'ll/l‘-ll/ll(l) 3aHSATHS KOMIIETCHINH
1 2 3 4

Pasnea 1. buonorus kak Hayka. ZKuBble cucTeMbl M HX OPraHU3ALHSA 2/-
Tema 1.1. Coaep:xaHue y4eOHOTo MaTepHaJia: 2/- OK 02.
buonorus buonorust — Hayka o xuBo¥ mpupoje. CBsi3u OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYCCKUMH U APYTHMH
B CHCTEM€E HayK. €CTECTBEHHBIMU HaykamM, Quiiocodueil, penuruen, 3THUKOHM, 3cTeTMKol M mpaBoMm. Posb Ouosoruu B
O6mas (dhopMUpOBaHUM COBPEMEHHOI Hay4YHOU KapTUHBI Mupa. CUcTeMa OMOJIOTHYECKUX HAYK.
XapaKTepHCTHKA MeTto bl TO3HAHUA )KUBOM PUPO/bI (HAOII0OAEHHE, SKCIIEPUMEHT, OIIMCaHKEe, U3MEPEHHUE, KiIacCupuKanus,
KU3HHA MOJICIMPOBAHNE, CTATUCTUYECKAsE 00pad0OTKa JaHHBIX).

XKusbie cucrembl (OMOCHCTEMBI) Kak IpeaMeT H3ydyeHus Ouonoruu. OTIMYMe JKUBBIX CHUCTEM OT

Heopranuueckoi mpupojsl. CBoiicTBa OMOCHCTEM U UX pazHOOOpasHe.

YpoBHH  opraHu3anuud  OMOCHCTEM: MOJIEKYJISIPHO-TEHETUYECKHUM, KIETOYHBIM, OpraHU3MEHHbIH,

MONYJISIIMOHHO-BUIOBOM, SKOCHCTEMHBIN (OMO - TEOLIEHOTHYECKUM ), OrocepHbIT
Pa3znen 2. XuMuuyeckuii COCTaB U CTPOeHHE KJIETKHU 10/5
Tema 2.1. Copepxxanue y4eOHOro MaTepuaJa: 2/1 OK 01.
XuMHYecKuit XVMMUYECKUH C€OCTaB KJIETKH. XUMHUYECKHE DJIEMEHTHI: MaKpO3JIEMEHTHI, MUKpPO3JIEMEHTh. Boma wu OK 02.
COCTaB KJICTKH. MUHEpajgbHble BemecTBa. MOYHKIUMU BOABI M MHHEpPAIbHBIX BellecTB B kierke. [lomnep:kanue OK 04.
Bona u OCMOTHYECKOT0 Oasanca
MHHepaJIbHbIE B mom uucne npakmuueckue u 1adopamophvie 3aHAmMun: 1/1
BCLICCTBA Ilpakmuueckoe 3anamue Ne 1. buonoruueckas pojib MHHEpaIbHBIX BELIECTB B 00ecCHeueHUH

YKU3HEJESITEIbHOCTH OPraHM3MOB, MPOSIBICHUSI JricOagaHca MUHEPAJIbHBIX 2JIEMEHTOB

Tema 2.2. Copepxxanue y4eOHOro MaTepuaJa: 4/2 OK 01.
Buonornyecku benku. CoctaB u crpoenue 0enkoB. AMHUHOKUCIOTH — MOHOMEpHI OenkoB. HesameHnMble 1 3aMEHUMBbIE OK 02.
BajKHbIE AMHHOKHUCIIOTHl. AMHWHOKUCIOTHBIM CcOCTaB. YPOBHHM CTPYKTYpbl O€IKOBOH MOJEKyNbl (TepBHYHAs, OK 04.
XHMHYECKHe BTOpUYHAs, TPETHYHAs M YETBEPTUYHAs CTPYKTypa). XUMHUYECKHe cBoHcTBa OenkoB. buomorndeckue
COCIMHEeHUS ¢ynkuun 6enxoB. depMeHTH — OMoOJIOrMyYeckre karanuzaropbl. CTpoeHue pepmMeHTa: aKTUBHBIN LIEHTD,

cyOctpatHas cnenuduyHocts. Kodepmentsl. Butamuubpl. Otianuus (epMEHTOB OT HEOPraHMYECKHX
KaTaJIu3aTOpOB.

YrneBonbl: MOHOCaxapu bl (TJIIOK03a, prud03a 1 Ie30Kkcupr003a), Arucaxapuasl (caxapos3a, 1aKTo3a) U
noJjrcaxapuabl (Kpaxmal, TIIMKOTeH, 11eJuTioiio3a). buonornueckue GpyHKIUM yriaeBoaoB. JIunus:
TpUTAULEpUIbl, GocPoaunubl, crepouasl. I uapopunbHo-TuaApodhoOHBIE cBOCcTBA. bruonornyeckue
¢yskuuu tunuaoB. CpaBHEHHE YTIIEBOJIOB, OSJIKOB M JIUIHM0B KaK HCTOYHUKOB 3Hepruu. HykienHoBble
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kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoenue u pynkiun THK.
Crtpoenue u hynkuun PHK. AT®: ctpoenne u GpyHkImm

B mom uucne npakmuueckue u 1a60pamopHvie 3aHAmua: 212

Jlabopamopnoe 3anamue Ne 1. Onpenenenue Butamraa C B IpOayKTaxX MUTaHUSA
Tema 2.3. Copaepxxanue y4eOHOIro MaTepuaJa: 4/2 OK 01.
CtpykTypHO- [{utonorus — Hayka o kierke. Kiierounas Teopusi — mpuMep B3auMOJICHCTBHS el U ()aKTOB B HAYYHOM OK 02.
(GyHKUMOHA/ILHAS | TO3HAHWH. METOIbI U3YUCHHUS KIICTKH. OK 04.
opraHu3zanus Knerka kak menoctHas xuBas cuctema. OOIIue MpU3HAKK KIETOK: 3aMKHYTasl HapyXHas MeMOpaHa,
KJIETOK monekyisl JIHK kak renerndeckuii anmapar, cucrema CuHTe3a Oelka.

Tunel KIETOK: SyKapHoTHYecKass U Mpokapuotuyeckas. OCOOEHHOCTH CTPOCHHsSI MPOKAPUOTHUECKOM

kinetkn. Kierounas crenka Oakrepuii. CTpoeHHE SyKapuOTHYECKOH KieTku. OCHOBHBIC OTIHYHUS

pacTUTENbHOM, )KUBOTHON U rprOHOM KiIeTKU. [I0BEpXHOCTHBIE CTPYKTYpbI KIETOK— KJIETOYHAs CTEHKA,

TIIMKOKAIMKC, NX ¢pyHkuuu. [Inasmarnyeckas MemOpana, ee CBOMCTBA M (DyHKITHH.

[Mutonnazma u ee opranHounsl. OpHomemOpanubie opraHouasl kietku: OIIC, ammapar ['onbmxkw,

an30coMbl. [lodyaBTOHOMHBIE OpPraHoOWAbl KIETKHW: MHUTOXOHApUM, Iuactuabl. Ilpoucxoxaenue

MUTOXOHJIpHH M Tuiactuid. Buasl minactun. HememOpaHnHble opraHOUBI KIETKH: PUOOCOMBI, KI€TOYHBII

LEHTp, LEHTPUOJIU, PECHUYKH, )KI'YTUKUA. DYHKIIMU OpraHOUI0B KJIETKU. BxitoueHus.

SAnpo — perynsTopHslii HeHTp KiIeTku. CTpoeHue sipa: saepHas 000J04Ka, KapuoriazMa, XpOMaTuH,

APBIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

B mom uucne npakmuueckue u 1adopamopnvie 3auamus: 2/2

Jlabopamopnoe 3anamue Ne 2. CrpoeHuWe KIETKH (pacTeHHUs, >KUBOTHBIC, TPHOBI) M KIIETOUHBIC

BKJIIOYEHUS (Kpaxmaj, KaApOTHHOUbI, XJIOPOIJIACThI, XPOMOILJIACTBHI).
Paznea 3. ’KuzHeesiTeIbHOCTh KJIETKH 6/1
Tema 3.1. Copepxxanue y4eOHOro MaTepuaJa: 3/- OK 01.
OO0MeH BeniecTB OOmMeH BemiecTB, WM MeTabonu3M. AccuMumsiusa (IJIACTHYECKUA OOMEH) H  JIUCCUMIIISIINS OK 02.
U NpeBpalieHue (9HepreTuyeckuii 0OOMEH) — JiB€ CTOPOHBI €IUHOTO Ipolecca Merabonu3ma. Poib 3aKOHOB cOXpaHEHUs OK 04.

IHEpPIruu
B KJIeTKe

BEIIECTBA W DHEPruM B TIOHHUMaHWUM MeTabonu3ma. Tumbl oOMEHa BEIIeCTB: aBTOTPODHBIA |
rereporpodHbiid. Ponib hepMeHTOB B 0OMEHE BEIIECTB U MPEBpAIeHUN YHEpruu B KieTke. DoTocuHTEs.
CeeroBass m TeMHOBas (Ha3el (GoTocuHTe3a. Peaknum ¢dotocuHTe3a. DddexTuBHOCTE (HOTOCHHTE3A.
3nauenue (oTocuHTe3a AN KWM3HM Ha 3emie. BrnusHue ycinoBuil cpeibl Ha (OTOCHMHTE3 U CIIOCOOBI
MOBBIIIICHUS. €r0 TPOAYKTHBHOCTH Y KYJIBTYPHBIX pACTCHHHA. XEMOCHHTE3. XEMOCHHTE3UPYIONIUE
OakTepun. 3HaYCHHE XEMOCHUHTE3a /IS KU3HU Ha 3emiie.

DHepreTuYeckuii oOOMeH B KieTKe. PaciiernieHnue BemecTB, BBICICHUE U aKKyMYJIMPOBAaHUE DHEPTUU B
KJIETKe. DTambl SHEpreTHUecKkoro ooMena. ['nmukonus. bpoxkenue u ero Buabl. KucinopogHoe okucieHue,
WM KjaetouyHoe apixanue. OxucnurensHoe ¢ocopunupoBanue. IHPEKTUBHOCTh IHEPTETHUECKOTO
oOMeHa
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Tema 3.2. Copepxxanue y4eOHOro MaTepuaJa: 1/- OK 01.
Bupycsbi Hexnerounsie hopmbl xxu3Hu — BUpychl. Mctopus otkpeitus Bupycos (/. U. UBanosckuit). OcobeHHOCTH OK 02.

CTPOCHHUSI M JKU3HEHHOTO IMKJIA BUpPYycoB. baktepmodaru. bonesnn pacTeHuid, >KUBOTHBIX M YeJIOBEKa, OK 04.

BBI3BIBacMbIC BHUpycamMH. Bupyc wummyHoxeduiura uyenoBeka (BUY) — Bo3Oymurens CIIN/la.

[TpodunakTrka pacnpocTpaHeHHs] BAPYCHBIX 3a00JICBaHMIA
Tema 3.3. Coaep:xkaHue y4eOHOTo MaTepHaJia: 2/1 OK 01.
Buocunres 0ej1ka Peaknuu MatpuuHoro cuHTe3a. [enerwdeckas wuHpopmanus u JHK. Peammzamus renetwueckoi OK 02.

nH(popmaluu B KJIeTKe. ['eHeTHnuecknii Koa U ero cBoicTrBa. TpaHckpumius — maTpuuHbiii cuaTe3 PHK. OK 04.

Tpancnsmus — O6uocunte3 Oenka. Jransl Tpancusuuu. KoaumpoBanue amuHokucinor. Poms pubocom B

OuocuHTe3e Oenka

B mom uucne npakmuueckue u 1a6opamopHvie 3auamua: 1/1

Ilpakmuueckoe 3anamue Ne 2. PerieHue 3a/1a4 Ha onpefielieHue NOoCIeI0BaTeIbHOCTH HYKICOTHIOB
Pa3nen 4. PazMHokeHHe M HHIUBHAYAJIbHOE PA3BUTHE OPraHU3MOB 6/1
Tema 4.1. Copepxxanue yueOHOIro MaTepuaJia: 2/- OK 01.
KusHeHHbId 1Mk | KieToYHBIA MK, WIM JKA3HEHHBIN UK KieTku. MHTepdaza u murto3. Ilpoleccel, mpoTekarolye B OK 02.
KJIETKH uHTepdaze. Pemnukanus — peakuus marpuuHoro cunresa JJHK. Crpoenue xpomocom. XpoMOCOMHBII OK 04.

Ha0Op — KapuoTuIl. J{UIIOUIHBINA U TalJIOUIHBI XpOMOCOMHBIE HaOophl. Xpomatubl. [lutonoruueckue

OCHOBBI Pa3MHOKE€HUS UM WHJIUMBUIYAJIbHOTO Pa3BUTHs OpraHu3MoB. JleneHue kietku — Muto3. Craauu

muto3a. Ilpomeccel, mpoucxonsive Ha pasHBIX CTAAMAX MHUTO3a. BHOJOTMYECKU CMBICI MHUTO3a.

[TporpamMmmupyemasi rTuOesb KIETKH - alloNTo3
Tema 4.2. Copepxxanue y4eOHOro MaTepuaJa: 2/- OK 01.
®opmbl @®opMbl pa3sMHOKEHUSI OPraHMU3MOB: Oecrojoe U mojioBoe. Buabl Oecnosoro pa3MHOKEHUS: JelIeHUe OK 02.
Pa3MHOKEHHSA HA/IBOE€ W TOYKOBAHWE OJHO M MHOTOKJIETOYHBIX, CIOpPOOOpa3oBaHUE, BEreTaTUBHOE Pa3MHOXKEHHE. OK 04.
OpPraHu3MoB HckyccTBeHHOE KJIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JIUIS CEJIEKLIUU.

[TonoBoe pazMHOkeHHeE, ero oTanyus ot 6ecronoro. Meio3. Craaun meiioza. Ilponeccel, mpoucxoasmmue

Ha cragusax mernosa. [loBenenne xpomocom B Meiiose. Kpoccunrosep. bruonornyecknii CMbICI M 3HAYEHHE

Mmeiioza. ['ameroreHes — mporecc 0oOpa30BaHUS IOJIOBBIX KIJIETOK y JKUBOTHBIX. [loJOBBIE >KeJe3bl:

CEMEHHHKU U AnYHUKU. OOpa3zoBaHUE U Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo30ua, SHIeKIeTKa)

— crepMaToreHnes u oorene3. OCOOEHHOCTH CTPOEHUS SHIEKIETOK U crepMaTo30u10B. OII0I0TBOPEHHE.

[TapTeHorenes
Tema 4.3. Copepxxanue y4eOHOIro MaTepuaJa: 2/1 OK 01.
Nupusuayanbnoe | MaauBuayanpbHOe pazBuTHE  (OHTOTEHE3). OMOpHOHAIbHOE pa3BUTHE (dIMOpHOTEHe3). ITarlbl OK 02.
pa3sBuTHE SMOPHOHAILHOTO PAa3BUTHSA Yy IMO3BOHOYHBIX JKMBOTHBIX: JApOOJIEHHE, TacTPyJIALuUs, OpraHOreHes. OK 04.
OpPraHu3MoB [ToctamOpuoHanbHOE  pa3BuTHE. THUMNBI  TOCTAIMOPHMOHAIBHOTO  pA3BUTHA: MpsIMOE, HENpsSMoe

(mmunHOYHOE). BusiHue cpeqpl Ha pa3BUTHE OPTraHU3MOB; (DAKTOPHI, CIIOCOOHBIEC BHI3BIBATH BPOXK/ICHHBIC
ypoactBa. Poct u pazButue pacreHuid. OHTOreHe3 IIBETKOBOTO PACTEHHUs: JBOMHOE OIUIOJIOTBOPEHUE,
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CTPOCHUC CCMCHU, CTAAUN PA3ZBUTHUA

B mom uucne npakmuueckue u 1a6opamopHsie 3auaAmus: 1/1

Ilpakmuueckoe 3anamue Ne 3. ndexkunoHHbie 3a00JIEBaHUS U SMUICMHUH B UCTOPHH YEIOBEUYECTBA.

Baknunanus kak npoduinakTika HHPEKIMOHHbBIX 3a00JIeBaHUN
Pa3nen S. HacjieACTBEHHOCTh M MK3MEHYHBOCTh OPraHM3MOB 10/4
Tema 5.1. Coaep:xaHue y4eOHOIro MaTepHaJia: 412 OK 01.
3aKoHOMEpPHOCTH [Ipenmer u 3amauM reHeTUKH. Poib HUTONOrMM W 3MOPHUOJOTHMHM B CTAaHOBJICHHM T'€HETUKH. Bkiag OK 02.
HacJIeJ0BaHUA POCCHICKMX U 3apyOeXHBIX YYEHBIX B pa3BUTHE T'€HETHKH. METOIbl T€HETUKH (THOPUI0IOTUYECKUH, OK 04.

IUTOT€HETHYECKUH, MOJEKYISpHO-TeHeTHYeCKuid). OCHOBHBIE TEHETHUYECKHE MOHATUA. | eHeTmueckas

CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpeUIMBaHUM.

3aKOHOMEPHOCTH HAclel0BaHUs IPU3HAKOB, YycraHoBieHHble [. Mengenem. MonoruOpuanoe

CKpellMBaHue. 3aKOH eAMHO00pa3us ruOpuaoB mepBoro nokojeHus. [IpaBmio noMuHHpoBaHUS. 3aKOH

pacuieryieHusi TMpHU3HAKOB. [ HWmore3a 4YUCTOTHI ramer. llonmHoe W HEmoJHOe JIOMHUHHPOBaHUE.

JurubpunHoe CkpelmyMBaHue. 3aKOH HE3aBHUCHUMOIO HaclelOBaHUs Npu3HaKoB. LluToreHernueckue

OCHOBBl ~ JUTHOPUAHOTO  CKpEUIMBAHWA.  AHaIM3MpYyIOLlee  CKpemuBaHue.  Vcmombp3oBaHue

AHAIM3UPYIONIETO CKPEUIMBaHUS 7Sl ONIPeIeTICH s TEHOTUIIA 0COOH

B mom uucne npakmuueckue u 1a60pamopHvle 3auAmun: 2/2

Ilpakmuueckoe 3anamue Ne 4. PemieHue 3anad Ha ONPEIEICHHUE BEPOSTHOCTU BO3HUKHOBEHMS

HACJIC/ICTBEHHBIX TPU3HAKOB TPU MOHO-, JIU-, TMOJUTMOPUIHOM U aHAJTU3UPYIOIIEM CKpEIUBAaHHH,

COCTaBJIEHUE TEHOTHITMYECKUX CXEM CKPEIINBAHUS
Tema 5.2. Coaep:xxaHue yueOHOro MaTepHaJia: 2/1 OK 01.
Cueniennoe CueruieHHoe HaciefoBaHue Npu3HakoB. Pabora T. MopraHa mo cCLEIIEHHOMY HacjelOBaHHUIO T'€HOB. OK 02.
HacJIe/l0BaHHe Hapymienue cruieruieHusi TEHOB B pe3yJibTaTe KPOCCHHTOBEPA. XPOMOCOMHAs TEOPHUsT HACIEICTBEHHOCTH. OK 04.
NPHU3HAKOB ['enetnueckue kaptel. ['eHeTmka mnoja. XpOMOCOMHOE OIpejeieHue Moja. AyTOCOMbI M ITOJIOBbIE

XpOMOCOMBI. ['oMoramMeTHbIe U TeTeporaMeTHble OpraHu3Mbl. HacnemoBaHue MpU3HAKOB, CIEIUICHHBIX C

0JIOM

B mom uucne npakmuueckue u 1adéopamopnvie 3auamun: 1/1

Ilpakmuueckoe 3anamue Ne 5. Pemenue 3amad Ha ONpeesieHHE BEPOSATHOCTH BO3HUKHOBEHUS

HACJIC/ICTBEHHBIX TPHU3HAKOB TPH CIICTDICHHOM HACIEOBAaHUHU, COCTABIICHHE TC€HOTHUITMYECKHX CXEM

CKpEIMBaHUS
Tema 5.3. Coaep:xaHue y4eOHOTo MaTepuaJia: 2/1 OK 01.
3aK0OHOMEPHOCTH N3meHnunBOCTh. Buapl W3MEHYMBOCTH: HEHACIEACTBEHHAss U HacileAcTBeHHas. Poib cpeasl B OK 02.
U3MEHYHBOCTH HEHACJIEICTBEHHON U3MEHYMBOCTH. XapaKTePUCTHKA MOAU(DHUKAIMOHHON N3MEHYUBOCTH. BapruanmoHHbIi OK 04.

psAn 1 BapualnMoHHas KpuBas. Hopma peaknnn npusHaka. KonnuecTBeHHbIE U KaUE€CTBEHHBIE IPU3HAKU U
ux HopMa peakuuu. CBoiicTBa MOAU(PUKALIMOHHON N3MEHYHUBOCTH.

HacnencTtBeHHas, WM T'eHOTHIWYECKAasd HM3MEHYMBOCTE. KoMOMHATHBHAs HM3MEHUYMBOCTH. Melio3 u
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MOJIOBOM MpoIecC — OCHOBA KOMOWHATHBHOW HW3MEHUYMBOCTH. MyTalnMOHHAs W3MEHYHBOCTb.
Knaccudukanmust Myrtanuid: TeHHBIE, XPOMOCOMHBIC, T€HOMHBIC. YacToTa W MNPUYUHBI MYTaIUH.
Myrtarennsie (hakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIO0B B HACIEICTBEHHOW N3MEHUNBOCTH

H. 1. BaBunosa

B mom uucne npakmu4eckue u ﬂaﬁopamopnble 3anamuin.

Hpaxmuuecxoe 3anamue Ne 6. Pemenne 3aga4 Ha OIpEACICHHUEC BEPOATHOCTU BO3HHKHOBCHUS
HACJICACTBCHHLIX  IIPHU3HAKOB IIPU  pPa3JIAMYHBIX  THUIIAX BSaHMOﬂeﬁCTBHH I'CHOB, COCTaBJICHUC
TCHOTUIIMYECKHUX CXEM CKPECIIMBaHUA

1/1

Tema 5.4.
T'enernka
YyeJI0BeKa

Conep:kaHue y4eOHOT0 MaTepuaJia:

I'eneTnka deoBexa. KapI/IOTI/IH yeyoBeka. OCHOBHEBIE METOAbI I'CHCTHUKHU YCJIOBCKA. FCHeaHOFI/I‘IeCKI/Iﬁ,
OJM3HELOBbIM, IUTOI€HETHUYECKUH, OHOXMMUYECKUH, MOJeKyIsipHO-reHeTnueckuii. CoBpeMeHHoe
oIpeziesieHue T'eHOTUIIA: TOJJHOT€HOMHOE CEKBEHUPOBAaHNE, TEHOTUIIMPOBAHNE, B TOM YHCJIE C ITOMOIIBIO
[1L{P-ananu3a. HacnencrBenHsle 3a00sieBaHUs YEJIOBEKA: TeHHbIE 00J€3HH, 00JIE3HU C HAC/IEACTBEHHOU
IIPEIPACIIONOKEHHOCTBIO, XpPOMOCOMHBIE O0sie3HU. CoMaTH4eCcKUe U reHepaTuBHble MyTalu. CTBOJIOBbBIE
KJeTkH. [IpuHIuIEl 310poBOro o0pasa >KU3HU, AMATHOCTHKH, MPO(PUIAKTUKN U JICYEHUS MeHETUYECKUX
Oone3Hed. MeaUKO-TEHETMUECKOE KOHCYJIbTUPOBAHME. 3HAYEHME MEAMLIMHCKOM TE€HETHUKU B
IPEIOTBPALICHUHU U JICUEHUH FeHETHYECKUX 3a00JIeBaHUH YeJI0BeKa

2/-

OK 01.
OK 02.
OK 04.

Paznena 6. DBoaronuo

HHAs OUOJIOTUA

6/1

Tema 6.1.
9BOJIIOLIMOHHAS
TEOpPUs U ee MeCTO
B OMoJ0rNmn

Conep:xkaHue y4eOHOT0 MaTepuaJa:

[TpennochbuIKu BOSHUKHOBEHHUS HBOJIIOLMOHHON TEOpUU. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHHU.
BnusiHue »BOIOIMOHHON TEOpUM Ha pa3BUTHE OMOJIOTMM M JIpyrux HayK. CBUIETENbCTBA HBOJIIOLHH.
[TaneoHTONOrMYECKHE: MOCIEAOBATEIBHOCTD IOSBJICHUS BHJIOB B IAJICOHTOJIOIMYECKOW JIETOIHUCH,
nepexojHbie (GopMmbl. buoreorpadpuueckue: cXoACTBO U pa3nuuue (ayH u ¢GJop MaTepukoB U OCTPOBOB.
OMOpPHOIOTHYECKHE: CXOACTBA M Pa3Inyusi YMOPHOHOB Pa3HbIX BHUAOB MO3BOHOUYHBIX. CpaBHHUTEIHHO-
AQHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJIOTHYHBIE, PYIMMEHTapHbBIE OpraHbl, aTaBU3Mbl. MOJIEKYJSPHO-
OMOXMMHYECKHE: CXOACTBO MEXaHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIIMYECKUX MyTeH y BCex
JKUBBIX OPIaHU3MOB.

OpomonmonHass Teopust Y. JlapBuHa. IIpeanocbUIkM BO3HUKHOBEHUWS JapBHHM3MA. [[BHKyIIMe CHIIBI
IBOJIONMM BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHME TIpU OrPAaHHMUYEHHOCTH PECYpCOB,
HeonpenenéHHas N3MEHIMBOCTh, 00ph0a 3a CYIIECTBOBAHNE, ECTECTBEHHBIN 0TOOD)

2/-

OK 01.
OK 02.
OK 04.

Tema 6.2.
Muxpo3Boaonus

Conep:xkaHue y4eOHOIro MaTepuaJa:

Cunternyeckas teopus sBomonnu (CTI) u e€ ocHOBHBIE MosokeHust. Mukposporonus. [Tomynsus kak
€IMHUIIA BUJIA Y DBOJIFOLIUU.

JBmwxymue cuibl (GakTOpbI)IBOIIOLMK BUAOB B Hpupoae. MyTallMOHHBIM mpolecc U KOMOMHATHUBHAS
M3MEHYUBOCTD. [lomynsunoHHble BOJIHBI U Apeiid reHoB. M3omsauus u murpauus. EcrecTBeHHBIM 0TOOP —
Hanpasisomuil gaxkrop sBoironuu. @opMel ecTrecTBEHHOro oTd0pa. IIpucnocobeHHOCT OpraHu3MOB
KaK pe3yJbTaT 3BOIIOIMHU. [Ipumepsl mpucnocobaeHuid y opranu3MoB. ApoMopo3bl M MIMOAJANTAIMH.

OK 0I.
OK 02.
OK 04.
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Bun u BupmooOpazoBanue. Kputepum Buma. OcHoBHBIE (DOpMBI BUA00Opa30BaHUS: Treorpapuueckoe,
9KOJIOTHYECKOE

Tema 6.3. Coaep:xxaHue yueOHOIro MaTepHaJia: 2/1 OK 01.
Maxkpo3Bosaouusi MakponsBosorus. @OopMbI IBOJIIOIUY: (HUIIETUYECKAs, TUBEPTCHTHAS, KOHBEPTCHTHAsI, MapajuiebHas. OK 02.
HeobpatumocTth 3BOIIOLKU OK 04.
B mom uucne npakmuueckue u 1adopamopHbvie 3aHaAmua: 1/1
Ilpakmuueckoe 3anamue Ne 8. CpaBHEHHE BUAOB 110 MOP(POIOTHUECKOMY KPUTEPHUIO
Pazoen 7. Bo3nuxknosenue u pazeumue Hcusnu Ha 3emne 6/1
Tema 7.1. Conep:kaHue y4eOHOT0 MaTepuaJia: 2/- OK 01.
3apoxkaenune JloHay4HbIe peACTaBIEHUS O 3apOKIEHUH KU3HU. HayuHble runoTe3bl BOSHUKHOBEHHS KU3HU Ha 3eMJI€e: OK 02.
H pa3sBUTHE )KM3HM | abUoreHe3 M MaHCHepMusa. XUMHYECKas SBONIONMS. AOHOTEHHBIH CHHTE3 OPraHUYEeCKHX BEIIECTB W3 OK 04.
HEOpPraHUYECKUX. OKCHEPUMEHTAIbHOE MOJATBEP)KIEHUE XMMHUYECKOW sBomtonuu. HauanbHble sTansl
ouonoruueckorr sBomonnu. I['umoreza PHK- wmwmpa. dopmupoBanue memMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHUE MPOTOKIETKU. [IepBbie KileTkH U UX 3BoOLUsL. POPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX
OpraHU3MOB.
Pazutue xu3nu Ha 3emiie mo spaMm U mepuonaM. Karapxeil. Apxeiickas ¥ NpOTEPO30HCKAst IPBHI.
[Taneozoiickass 3spa u €€ TMEepPUOIbI: KEMOPUNCKHIA, OpPJOBUKCKUN, CHIYPHICKHI, JI€BOHCKHUH,
KAMEHHOYIOJIBHBIM, IMEpPMCKUH. Me3030icKass 3pa M €€ NEepHOJbl: TPUACOBBIM, IOPCKUHM, MEJIOBOM.
KaiiHo30iicKas 3pa U €€ Neprobl: aJIEOre€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.
Tema 7.2. Coaep:xxaHue yueOHOIro MaTepHaJia: 2/- OK 01.
Cucrema CucremMa OpraHMYECKOr0 MHpa KaK OTpPak€HHE OHBOJMIOLMUA. OCHOBHBIE CHCTEMAaTHYECKUE TIPYIIIbI OK 02.
OpPraHn4ecKoro OpraHM3MOB. XapakTEepUCTUKA KIUMaTa U TEOJIOTMYECKUX IMpoieccoB. OCHOBHBIE ATalbl 3BOIIOLUN OK 04.
MHpa. pPACTUTENBHOTO M >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHMH M >KUBOTHBIX. IlosBneHue, pacuser u
IIpoucxoxnenue BbIMHUpPAHUE TPYIII KUBBIX OPIraHU3MOB.
YeJI0BeKa — OBoironMs YelIoBeKa. AHTPOIIOJIOTHs Kak Hayka. Pa3BuTue nmpencTaBieHUid O IPOUCXOKICHUH YEI0BEKa.
aHTpoMnorexHe3 MeTtonpl u3ydeHus aHtpornorenesa. CxoJACTBa M pa3iuuMsl 4eJOoBeKa M KMBOTHBIX. CHcreMaTHuecKoe
NOJIOKEeHHE uenoBeka. JBkyiue cuiibl (pakTopbl) aHTpororeHesa. HacnencTBeHHas M3MEHUUMBOCTh U
ecTecTBeHHbIN 0T00p. OOIIeCTBEHHbII 00pa3 JKU3HU, U3TOTOBJICHUE OPYAUN TPYAa, MBIIUIEHHUE, PEYb
Tema 7.3. Coaep:xxanue yueOHOro MaTepHaJia: 2/1 OK 01.
OcHoBHble craguu | OCHOBHBIC CTaJIMM W BETBU DBOJIIONMU YEJIOBEKA: AaBCTPAJONUTEKH, YeloBeK yMmembld, YenmoBek OK 02.
IBOJIIOLMHU npsMoxoanuii, YenoBek HeaHIepTanbCKui, YenoBek pa3ymMHBbIH coBpeMeHHoro tumna. Haxonku OK 04.
yeJioBeKa MCKOMaeMbIX OCTAHKOB, BPEMs CYILIECTBOBaHMs, 00JacTh PacIpOCTpaHEHHs, 00BEM T'OJOBHOTO MO3Ta,

00pa3 KU3HU, OpyIusl.

Yenoeueckrne pacbl. OCHOBHBIE OOJNBIINE pachkl: eBPOICOHMIHAs (eBpasuiicKas), HErpO-aBCTPAIOUTHAS
(PKkBaTOpUaNbHast),  MOHTOJIOMAHAs  (a3MaTCKO-aMepHKaHCKas).  YepTsl  MPHCHOCOOICHHOCTH
Ipe/ICTaBUTElICH YETIOBEYESCKUX Pac K YCIOBUSIM cyniecTBoBaHus. EnuHCTBO yenoBeueckux pac. Kputuka
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pacuzma

B mom uucne npakmuueckue u 1adéopamopnvie 3aHAMUA: 1/1

Ilpakmuueckoe 3anamue Ne 9. IlpucrnocoOIEeHHOCTh YeIOBEKAa K PAa3HBIM YCIOBHSM Cpeabl. BnusHue

reorpauueckoi cpeipl Ha MOp(oJIOTHIO M (PU3HOJIOTHIO YEI0BEKa
Pasnea 8. Opranusmbl M OKpysKawuas cpeia 4/1
Tema 8.1. Conep:kaHue y4eOHOT0 MaTepuaJia: 2/- OK 01.
IKOJIOT U OKojorusi Kak Hayka. 3ajadyd M pasfeibl dKOJOTMH. MeToabl DJKOJIOTMYECKMX MCCIEIOBaHUM. OK 02.
Kak Hayka. Cpeabl | DKOJIOTHUECKOE MHUPOBO33PCHUE COBPEMEHHOro uenoBeka. Cpeibl OOMTaHHMsS OPraHU3MOB: BOJHAS, OK 04.
JKM3HU. HA3€MHO-BO3/IyIlIHAs, MMOYBEHHAs, BHYTpHOpPTaHU3MEHHas. Jkoinoruyeckue (akropel. Krnaccuduxanms OK 07.
JKOJI0THYeCKHe 9KOJIOTUYECKUX (aKTOPOB: aOMOTHUYECKHE, OMOTHYECKHUE U aHTpOIOreHHble. [leiicTBUe 3KOJOrMuecKux
dakropsl (dakTopoB Ha OpraHu3MbL.AOHOTHYECKHE (DAKTOPHI: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEPUOIU3M.

[TpucnocoOnennss opraHu3MOB K JeHCTBHIO a0MOTHYeCKUX (akTopoB. buosormueckue puUTMBI.

buotnyeckne Qaxkrtoppl. Bumbl OMOTHYECKMX  B3aMMOJEHCTBHN: KOHKYPEHIHS, XHUIIHUYECTBO.

[Tapa3zuTusMm, MyTyanu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HaXJ1€OHUUECTBO), aMEHCAJIN3M, HEHTPAIU3M.

3HadyeHre OMOTHYECKHX B3aUMOICHCTBUH JUIsl CYNIIECTBOBAHMSI OPTaHU3MOB B PUPOJIHBIX COOOIECTBAX
Tema 8.2. Coaep:xaHue yueOHOTro MaTepHaJia: 2/1 OK 01.
JKOJIOTHYEeCKHUe OKOJIOTMYECKUE XAPAKTEPUCTUKU MOMyasiuuud. OCHOBHBIE [IOKA3aTENM IOMYJSIUU: YHUCIECHHOCTD, OK 02.
XapaKTepUCTUKH IUIOTHOCTb, POKJAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpALIUs. JJMHAMUKA YMCIEHHOCTH HOMYJSIIUUA U €€ OK 04.
NONyJIS U perysius OK 07.

B mom uucne npakmuueckue u 1ad6opamopnvie 3aHAMUA: 1/1

Ilpakmuueckoe 3anamue N 10. TToacyét MIOTHOCTH MOMYJIALUI pa3HbIX BUJIOB PACTEHUIM
Pazoen 9. Coobuecmea u ykonozuvecKue Cucmemol 10/4
Tema 9.1. Copepxxanue y4eOHOro MaTepuaJa: 2/- OK 01.
CoobOmecrBa CoobmecTBo opraHuzMoB — OuoneHo3. CTpyKTypbl OuoleHO3a: BHJOBas, MPOCTPAHCTBEHHAs, OK 02.
OPraHU3MoOB, Tpodudeckas (ruiieBas). Bunbi-noMmunantel. CBsizu B OMOIIEHO3E. OK 04.
IKOCUCTEMBI Okosnorudeckue cuctemsl (3kocuctemsl). [lonsitTue 06 sxocucreme u OuoreoreHoze. OyHKIMOHAIbHbBIE OK 07.

KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLEHTB, KOHCYMEHTBI, PEIyLEHThl. KpyroBopoT BelIECTB M IMOTOK

SHEpruu B 3KocucreMe. Tpoduyeckue (MUIIEBbIE) YPOBHM HKOcHcTeMbl. IluieBble Lenu U cerTu.

OcCHOBHBIE TOKa3aTeNM KOCUCTEMBI: OMOMacca, MPOAYKLHSA. DKOJOTMYECKHE MHpPaMMJIbL: MPOIYKIHH,

YUCICHHOCTH, OnomMacchl. CBOMCTBA IKOCUCTEM: YCTOMUMBOCTD, CAMOPETYJISIITHS, pa3Butue. CyKieccus
Tema 9.2. Coaep:xkaHue y4eOHOTo MaTepuaJia: 2/- OK 01.
IIpuponusie [TpuponHble 3KOCHCTEMBL. DKOCUCTEMBI PEeK M 03€p. DKOCHUCTEMA XBOMHOIO WJIM HIMPOKOJMCTBEHHOTO OK 02.
JIKOCHCTEMBI jgeca. AHTPONOTeHHbIE JKOCHCTEMBbI. ATrposKocHCTeMBl. YpOo3kocucTeMbl. buonoruueckoe u OK 04.

XO3SICTBEHHOE 3HAueHHE arpodKocucreM U ypOoskocucreM. buopasHooOpasme kak —(axTop OK 07.

ycTonunBocTU 3KocucTeM. CoxpaHeHne OMoJIOrHYecKoro pazHooopasusi Ha 3emiie
Tema 9.3. Copepxxanue yueOHOro MaTepuaJa: 2/- OK 01.
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Buocdepa — VYuenue B. U. Bepnazackoro o 6uocdepe. I'panuiipl, cocraB u CTpykTypa 6uocdepsl. JKuoe BEIecTBo U OK 02.
rjo0ajgbHast ero ¢ynknuu. OcobeHHOCTH OMOCchephl Kak IIO0ANTbHOW SKOCHCTEMBI. J[MHaMHU4Yeckoe paBHOBECHE U OK 04.
kocucTema 3emim | oOpartHas cBsi3b B Onochepe. KpyroBopoTs! BemecTB 1 OMOT€OXUMHUECKUE IIUKIIBI 3JIEMEHTOB (yTriepoaa, OK 07.
azota). 30HATBbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH
Tema 9.4. Ilpogheccuonanvno opuenmuposannoe cooeprcanue (cooepricanue NPUKIAOHO20 MOOY) 2/2 OK 01.
Bausinue YenoeuectBO B Oumocepe 3emian. AHTpONOreHHble U3MEHeHUss B Ouocdepe. [nmobanbHbIE - OK 02.
AHTPONOreHHBIX sKoyoruueckue npodiemsl. CocyliecTBOBaHNE IPUPOABI U uenoBedecTBa. CoxpaHeHrne 6uopazHoodpasus OK 04.
¢akTopoB Ha KaK OCHOBa yCTOMYMBOCTH Omocdepsl. OCHOBA palliOHAIBHOTO YMPABICHUS MPUPOJIHBIMU PECypcaMH U OK 07.
onocdepy WX HUCIOJIb30BaHKe. JIOCTHKEHUsI OMOJIOTHH M OXpaHa MPUPOIBI IK 1.1.
B mom uucne npakmuueckue u nabopamopuvie 3aHAMUA: 2/2 IK 1.2.
Ilpakmuueckoe 3anamue Ne 11. OTX0/1bl IPOU3BOJICTBA
Tema 9.5. Ilpogheccuonanvno opuenmuposannoe cooepicanue (cooepricanue NPUKIAOHO20 MOOY1A) 2/2 OK 01.
Bunsinue 310poBbe U ero coctaBisgIue. PakToOphl, MONOKUTEIFHO W OTPULIATEIBHO BIHUSIOIIME HA OPraHU3M - OK 02.
COLHAJIBHO- yenoBeka. [IpoGiiemMa TEXHOTEHHBIX BO3JIEHCTBHH Ha 3/I0pOBBbE YEIOBEKa (AIIEKTPOMArHUTHBIE TOJI, OK 04.
IKOJIOTHYECKHUX ObITOBass XUMHUS, U30BITOUYHBIC LIYMBI, paJuanus U T.IL.). AJanTanus OopraHu3Ma 4einoBeka K (akropam OK 07.
(paxkTopoB Ha okpyxatomiei cpeasl. [lpuHnunsl (opmupoBaHus 310poBbecOeperaroliero nopeaeHus. dusnueckas IIK 1.1.
310POBbLE Y€J0BEKA | aKTUBHOCTH M 3/10pOBbe. BHOXMMHUYECKUE aCTIEKThl PalliOHAIILHOTO MUTAHUS IK 1.2.
B mom uucne npakmuueckue u 1ad6opamophvie 3auaAmun: 212
Jlabopamopnoe 3anamue Ne 3. YMcTBeHHas: pabOTOCIOCOOHOCTD
Paznen 10. Cesieknysi OpraHu3MoOB, OCHOBBI O0HOTEXHOJIOTHH 12/6 OK 01.
Tema 10.1. Copepxxanue y4eOHOro MaTepuaJa: 2/- OK 02.
Cenexuus Cenekisi Kak HayKa U TPOLECC. 3aposkjeHNe CelleKIuK U jaoMectukanms. Yuenne H. V. Basuiosa o OK 04.
KaK HayKa LEHTpaxX MHOT000pasus M MPOMCXOXKAECHUS KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpOuCcXOXIeHHUs JOMAITHUX OK 07.
npouecc ®*UBOTHBIX. Copt, mopoxa, mramm. COBpeMEHHBIE METOJbI CEJIEKIMU. MacCOBBIM W WHAWBUIYaTbHBIN
0TOOpPHBI B CENEKIMU pacTeHUil M >KUBOTHBIX. OIleHKa 3KcTepbepa. BIM3KopoJACTBEHHOE CKpeIlMBaHUE —
uHOpuauHT. Yucrtas nuHUSA. CKpemMBaHWE 4YHCTBIX JHHHUKA. [eTepo3uc, Wi THUOpWAHAs CHIIa.
Hepoacreennoe ckpemuBanue — aytopuauar. Otaanénnas rudpunuzanus u e€ ycnexu. McekyccTBeHHBbIH
MyTareHe3 W TIOJY4YCHHE TONUIUIONAOB. JIOCTMIKEHUS  CENEeKIMH  pAcTeHWH, IKUBOTHBIX U
MHUKPOOPTaHU3MOB
Tema 10.2. Coaep:xkaHue yueOHOT0o MaTepuaJia: 2/- OK 01.
OcHoBBI buoTtexHonorust kak oTpacib NMPOM3BOACTBA. ['eHHas MHXKeHepus. DTalbl CO3/aHUS PEKOMOMHAHTHOMN OK 02.
OMOTEXHOJIOTHH JHK u tpancrenHslx opranusmoB. Kinerounas mnxeHepus. Kierounsle KynbTypbl. MUKpPOKIOHAIBHOE OK 04.
pasMHOXKEHHEe pacTeHuil. KiloHHpoBaHWE BBICOKOMPOAYKTHBHBIX CEIbCKOXO3SIHCTBEHHBIX OPTaHHU3MOB. OK 07.
Okonoruyeckue u 3tuueckue npodiaempl. 'MO — reneTHuecKd MOAU(UIIMPOBAHHbIE OPTaHU3MbI
Tema 10.3. IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEpPKAHME (COIePKAHUE TPUKJIATHOTO MOTYJIS) 4/2 OK 01.
Buorexnosorun OcHOBHBIC HAaIPaBJICHHUS COBPEMEHHONH OMOTEXHOJIOTHH B NMPO(EeCCHOHAIBHON NesSTeIbHOCTH YeJIOBEKA. OK 02.
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B :KU3HH U Mertonsl OuorexHomorur. OOBEKTHI OHMOTEXHOJIOIMU. DTHKA OHOTEXHOJIOTMYECKUX WU T€HETHUYECKUX OK 04.
npodeccun skciepuMeHToB. [IpaBmiia momcka M aHamu3a OHMOAKOJIOTHYECKON WHGOpPMAIMU U3  Pa3IuIHBIX OK 07.
UCTOYHUKOB (Hay4Has U yueOHO-Hay4dHas JIUTEpaTypa, CPEACTBA MACCOBOM MH(pOpMauu, cets HTepHET IIK 1.1.
U JpyTHE) IIK 1.2.
B mom uucne npakmuueckue u 1a60pamopHvie 3aHAmua: 212
Ilpakmuueckoe 3anamue Ne 12. Kelicel Ha aHanu3 WHGOOPMALIMKA O HAYYHBIX JOCTH)KEHUSX B 00JacTu
FEHETUYECKUX TEXHOJOTUM, KIETOUHOM WHKEHEPHUH, IMHILIEBBIX OMOTEXHOJOTHM. 3ammTa Keica:
IPEJICTaBICHHUE PE3YJIbTATOB PEIICHUS KeCOB (BBICTYILUICHUE C MPE3EHTAIUECH )
Tema 10.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/Iep:KaHue (Co/iepKaHue MPUKJIATHOT0 MOAYJIsH) 4/4 OK 01.
BuoTtexnoJsiorun Pa3BuTtre OMOTEXHOJOTHII C MPUMEHEHHEM TEXHHUYECKHX cHcTeM (OHoumHkeHepus, OuomHpopMaTHKa, OK 02.
U TeXHUYecKHe OMOHMKA) M WX NPUMEHEHHE B JKM3HU 4YEIIOBEKAa, TMOWCK M aHajdn3 HH(OpManmuu U3 pa3iIndHbIX OK 04.
CUCTEMBbI UCTOYHUKOB (Hay4Has U yueOHO-HayudHas JIMTeparypa, CpecTBa MacCoBOM MH(popmaruu, cets IHTepHeT OK 07.
U JIpyrue) MK 1.1.
B mom uucne npakmuueckue u nabopamopuvie 3aHAMUA: 4/4 IK 1.2.
Ilpakmuueckoe 3anamue Ne 13. Keiicbl Ha anHanu3 uHGOpPMAlUU O pPa3BUTUU OUOTEXHOJOTHI C
IIPUMEHEHUEM TEXHHYECKUX CHUCTeM (10 MUHHU-TpYyIIaM). 3aliMTa Keica: MpeicTaBiIeHHE pe3ysIbTaToB
pelIeHus: KeWcoB (BBICTYILICHUE C MTPE3EHTAINEH )
Ilpomercymounan ammecmayusn 6 popme oughghepenyuposannozo 3auema -
Bceero: 72124

20




3. YCJIOBUSA PEAJIMBALIMN JUCHUTIJIMHBI

3.1. MaTepuaibHO-TeXHUYECKOe o0ecreueHue

KabuneT 6mosioruu, ocHaIlleHHbINH B COOTBETCTBUU ¢ Tipuioxkenrem 7 TITICC3.

3.2. UudopmanmoHHoe obecnieyeHrue peajin3aluuu NporpaMmbl

Jlnst  peanm3anuu  mporpaMMbl  OMOnmoTeuyHbld  (oHA  00pa3oBaTeIbHOMN
OpraHu3allid  YKOMIUIEKTOBAH  MEYaTHbIMM W (WIM)  3JIEKTPOHHBIMU
oOpa3oBaTeNbHBIMU U HH(OPMALMOHHBIMU PECYpPCaMU, PEKOMEHJOBAHHBIMHU IS
UCIIOJIb30BaHuUs B 00pa30BaTeIbHOM IIPOLIECCE.

3.2.1. OcHOBHBIE MeYaTHbIE U/UJIM YJIEKTPOHHbIEC U3AHUS

1. buonorusi: y4yeOHMK UM TPAKTUKYyM JJId CpPEIHEro MpodheCcCHOHAIBHOTO
obpazoBanus/ B. H. Slpeirun [u ap.]; moxn pemakumeit B.H. Speiruna. - 2-e¢ usm. -
MockBa:  HMszmarensctBo  IOpaiit, 2023.- 378c.-  (Ilpodeccuonanproe
oOpa3oBaHue). - ISBN 978-5-534-09603-3. - Texcr: AIEKTPOHHBIN//
Oo0pa3zoBatenbHas miardopma FOpaiit [caiit]. - URL: https://urait.ru/bcode/511618

2. O6oyxoB JI.K. bwuonorus: kjneTkn M TKaHW: y4eOHOE MOcoOme I CPEeIHETo
npodeccuonansHoro odbpazoBanus/ J.K. O0yxos, B.H. Kupunenkosa.- 3-e wusm.,

nepepad. u  gon.- MockBa: MzpmarensctBo  IOpaitt, 2023.- 358c. -
(ITpodeccnonanpHoe  obpaszoBanme). -  ISBN 978-5-534-07499-4. -  Tekcr:
anekTpoHHblit//  OOpasoBarensHas miatdgopma FOpaiit  [cait]. - URL:

https://urait.ru/bcode/516336

3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH

1. buosnorusi: y4eOHMK W TPAKTUKYM [UJIsi CPEIHEro NpodecCHOHaILHOTO
obpazoBanus/ moja penakiuer B.H. fpweiruna. - 2-e u3a. - Mockpa: M3narenbcTBo
FOpaiit, 2026. - 377 c. - (npodeccuonanpHOoe oOpazoBanue). - ISBN 978-5-534-
09603-3. - Tekct: anexrponnslii// OOpa3oBatenbHas 1argopma IOpaitt [caitT]. -
URL.: https://urait.ru/bcode/583565

2. KysneroB JILM. Dxonorusi: y4eOHMK ¥ TIPAKTUKYM JUIS CPEIHETrO
npodeccuonansioro ooOpaszosanus/ JI.M. Kysnenos, A.C. Hukonaes.- 3-e wu3fm.,

nepepadb. u  gon.- MockBa: UzpmatensctBo  IOpaitt, 2023.-  330c. -
(ITpodeccuonansnoe  obpaszoBanue). -  ISBN 978-5-534-15544-0. -  Tekcr:
anekTpoHHblit//  OOpasoBarenvHas miatdgopma  FOpaiit  [cakt]. - URL:

https://urait.ru/bcode/512200

3. Epemuenko O.3. buonorus: ydyenue o Oumocdepe: yueOHOEe mocoOue aiis
cpeaHero npodeccruonanbHOro odpazopanus/ O.3. EpeMuenko. - 3-¢ us., nmepepad. u
nom. - MockBa: WMsmarenbctBo Opaiit, 2023.- 236¢.- (IIpodeccuonanshoe
oOpa3oBaHue). - ISBN 978-5-534-10183-6. - Tekcr: 3JICKTPOHHBIN//
Oo0pa3zoBatenbHas miardopma FOpaiit [caiit]. - URL: https://urait.ru/bcode/516507
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIIJINHBI

KonTtpoiis u

OLICHKAa

pe3yibTaTOB  OCBOEHUS

001e06pazoBaTebHOM

JTUCHUIUIMHBL PACKPBIBAIOTCS Yepe3 MUCIHUIUIMHAPHBIE PE3yJbTaThl, HApPaBICHHBIE
Ha (opMUpOBaHUE OOMMX M MPOPECCHOHAIBHBIX KOMIIETCHIIMM MO paszienam u
TEeMaM COJiepKaHus yueOHOTo MaTepHaia.

npodeccuoHanbHOM
JeATEeTbHOCTH TPUMEHUTEIIBHO
K pa3JIM4HbIM KOHTEKCTaM

Kon v nanmenoBanue Pa3zgen/Tema THun oeHoYHbIX
dopmMupyeMbIX KOMIIETEHIH MepOonpHUATHI
OK 01. Beibupats criocoObt P.2 Temnr 2.1 -2.3, YcTHBIN onpoc
pelIeHus 3a1a4y P.3 Temsr 3.1- 3.3, TectupoBanue,

P.4 Temrr 4.1-4.3,

P.5 Temsl 5.1-5.4,

P.6 Temn! 6.1-6.3,

P. 7 Temsr 7.1-7.3,

P.8 Temsr! 8.1, 8.2,

P.9 Tewmsr 9.1-9.3, 9.4I1-0/c, 9.5I1-o/c,
P.10 Temsr 10.1, 10.2, 10.3I1-o0/c,
10.411-o/c

Kelic - 3amanus
KonTponbhas padora
[TpakTHyeckue 3aHATUSA
HuddepenurpoBaHHbIit
3ayer

OK 02. Ucnomp30BaTh
COBpPEMEHHBIE CPEICTBA
MOKCKa, aHAJIN3a U
WHTEpIpeTaui HHPOPMALIUH U
uH(OPMAaIMOHHBIE TEXHOIOTUU
JUTS BBITIOJIHEHHS 33124

P.1 Temsr 1.1,

P.2 Temsr 2.1 -2.3,
P.3 Temsr 3.1- 3.3,
P.4 Temsr 4.1-4.3,
P.5 Temsl 5.1-5.4,
P.6 Temsr 6.1-6.3,

[TpakTnyeckue 3aHATUS
PasnoypoBHEBEIE
3a/laHus

@pOHTAIBHBIN OIPOC
TectupoBanue
KonTponbhas padora

npodeccuoHanbHOM P.7 Temsr 7.1-7.3, Keiic-3amanns
JIEATEITIbHOCTH P.8 Temsr 8.1, 8.2, JuddepeHunpoBaHHbII
P.9 Tewmsl 9.1-9.3, 9.4I1-0/c, 9.5I1-0/c,| 3aueT
P.10 Temsr 10.1, 10.2, 10.31T-0/c,
10.411-o/c
OK 04. 3ddextuHO P.2 Temsr 2.1 -2.3, ®poHTaTBHBII
B3anMoJieiicTBoBaTh U padorats| P.3 Temsr 3.1- 3.3, KOHTPOJIb
B KOJUIEKTUBE U KOMAaH/E P.4 Temsr 4.1-4.3, NunuBuyanbHbIN
P.5 Temsl 5.1-5.4, KOHTpPOJIb
P.6 Tems! 6.1-6.3, [IpakTrueckue 3aHATHS
P. 7 Temsr 7.1-7.3, HuddepenunpoBaHHbIi
P.8 Temmr 8.1, 8.2, 3a4ueT

P.9 Tewmsl 9.1-9.3, 9.4I1-0/c, 9.5I1-o/c,
P.10 Temsr 10.1, 10.2, 10.311-0/c,
10.411-o0/c

OK 07. CopeticTBOBaThH
COXPaHEHUIO OKPYXKarolei
Cpebl, pecypcocOepekeHuIo,
MPUMEHSTH 3HAHUS 00
W3MEHEHUH KJIMMarTa,
IPUHIUITBI OEPEXKIINBOTO
MPOU3BOJCTBA, 3P (HEKTUBHO
JIEUCTBOBATH B YPE3BbIUANHBIX
CUTYaIUsIX

P.8 Tewmsrl 8.1, 8.2,

P.9 Tewmsl 9.1-9.3, 9.4I1-0/c, 9.5I1-o/c,
P.10 Temsr 10.1, 10.2, 10.311-0/c,
10.4I1-o/c

YeTHBIN onpoc
[IpakTrueckue 3aHATHS
Ketic-3amanus
TectupoBanue
JuddepeHunpoBaHHbIiI
3a4er

[1K 1.1. BemonusaTs paboThI O
TCXHUUCCKOMY OGCHy)KI/IBaHI/IIO

P.9 Tewmsr 9.411-0/c, 9.5I1-o/c,
P.10 Temsr 10.311-o/c, 10.4I1-0/c

[IpakTrueckue 3aHsATUS
JlaGopaTopHble 3aHATHUS
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00opyaoBaHUS
pacupenenuTeabHbIX YCTPONUCTB
ANEKTPUYECKUX MOACTAHLIHUN U
cereil HanpskeHuem 10 110
KHJIOBOJIBT BKJIFOUUTEIBHO

@pOHTAIBHBIN OIIPOC
Ketic-3amanus

I1K 1.2. TIpou3BoIUTh PEMOHT
00opy10BaHUs
pacnpeenuTeNbHbIX YCTPONCTB
ANEKTPUYECKUX MOACTAHLIHNN U
cereil HanpskeHuem 10 110
KHJIOBOJIBT BKJIFOUUTEIBHO

P.9 Tewmsl 9.411-0/c, 9.5I1-o/c,
P.10 Temsr 10.311-0/c, 10.4I1-0/c

[IpakTuueckue 3aHATHS
JlaboparopHbie 3aHATHS
OpoHTaTBHBIN OIIPOC
Keiic-3ananus
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