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1. O0mas xapakrepucTuka pado4eil nporpaMmmbl y4e0HOI JHCHHIIHHBI
OO/1.05 buoJorust

1.1. MecTo OUCOUNJIMHBI B CTPYKTYpPe OCHOBHOI mpodeccuoHaNIbHOI
0o0pa30oBaTeJIbHON MPOrpaMMBblI

Vuebnas mucuumiunaa OOJ[.05 buonorus gpiaseTcs 00sS3aTEIbLHONM YacThbiO
oOmeoOpazoBarebHOr0  1UKiIa  oOpasoBarenbHOi  mporpammbl  CIIO B
coorBercTBUM ¢ OI'OC 1o cnenmanbHocTH 23.02.01 Opranuzanus nepeBo3oK U
YIPaBJIE€HUE HA TPAHCTIOPTE (TIO BAIAM ).

1.2. Leap u njiaHupyemMble pe3yJibTaTbl OCBOCHUSI AU CUHIIHHBI
1.2.1. lleqib AMCHUNINHBI.
Henwb: oBnagcHue OO0Y4YAOUIMMUCS 3HAHWUSMHU O CTPYKTYPHO-(YHKIMOHAIBHON
OpPraHM3alliA >KMBBIX CHUCTEM PA3HOTO0 paHra H MNPUOOPETCHUE YMEHMIA
UCMOJb30BaTh 3TH 3HAHWS S TPAMOTHBIX JCHCTBUHA B OTHOLIEHHMH OOBEKTOB
YKUBOM MPUPOBI M PELICHUS PA3JIMYHBIX KU3HEHHBIX TPOOIIEM.
3apaum:
* OCBOCHHE OOYyYArOIIUMUCS CHCTEMbl 3HAaHWA O OWOJIOTMYECKUX TEOPUSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUIIAX, CIYKAIUX OCHOBOM
i (POPMHUPOBAHHMSI IPEACTABIIEHUI O ECTECTBEHHO-HAYYHON KapTHHE MUPA,
0 METOJAaX HAYYHOrO IMO3HAaHWs, CTPOCHWW, MHOrooOpa3um M OCOOEHHOCTSIX
JKUBBIX CHUCTEM PA3HOTO0 YPOBHS OPraHW3alldd, BBIAAOIIMXCS OTKPBITHAX W
COBPEMEHHBIX HCCIIEAOBAHUSAX B OUOJIOTHH,
* popmupoBaHue y 00yUarOMMXCs MO3HABATENBHBIX, MHTEIIEKTYaTbHBIX
Y TBOPYECKHUX CNOCOOHOCTEN B MPOLIECCE aHAJIM3A JAHHBIX O MYTAX PA3BUTHS
B OMOJIOTMM HAyYHBIX B3IJISIIOB, MJCH M MOAXOJ0B K M3YUYEHHMIO JKUBBIX CHCTEM
PA3HOrO YPOBHSI OpraHU3alliu,
* CTaHOBJCHHE Yy OOydawmmxcs o0med KyabTypel, (PyHKIMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBACHATH M OLICHUBATH SIBJICHHUS OKPY KAOLIETO
MUPa KMBOW NPHUPOAbI HA OCHOBAHWUM 3HAHWA W OMNbITA, TOJYYEHHBIX MPU
U3y4eHU U OMOJIOTUN,
* (¢opmupoBaHue Yy OOydYarOMMXCd YMEHUNA WJUTIOCTPUPOBATH 3HAYCHHE
OMOJIOTMYECKUX 3HAHWA B MPAKTUYECKOH JACATEIBHOCTH YEIOBEKA, Pa3BUTUHU
COBPEMEHHBIX MEIULMHCKAX TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;
* BOCIIUTaHUE YOCSKAEHHOCTH B BO3MOKHOCTH MTO3HAHUS YETIOBEKOM KU BOMA
NPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUS STUUECKHUX
HOPM IIPY MTPOBEIEHUM OMOJIOTHYECKUX UCCIIEI0BAHUN;
* OCO3HAHWE IICHHOCTHM OWOJIOTMYECKUX 3HAHWH I TIOBBILICHUS YPOBHS
AKOJIOTMYECKOM KYJIbTYPHI, 11 (POPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS;
* MPUMEHEHHUE MTPHOOPETEHHBIX 3HAHUI W YMEHH B MOBCEAHEBHOM SKU3HU
JUTA OLICHKU TOCJIEACTBUM CBOEHM IAEATEIBHOCTA MO OTHOIIEHHIO K OKPYIKAFOLICH
cpene, COOCTBEHHOMY  3JI0POBbIO, OOOCHOBaHME W  COOJIIOJICHUE  MEP
npo(uIakTUKK 3a00JICBaHUH.
1.2.2. Ilnmanupyembie pe3y/jbTAThl OCBOCHHSI Y4eOHOH JHCUMIUVIMHBI B
coorBercrBuM ¢ PI'OC CIIO u Ha ocHoe ®PI'OC COO
Oco0oe 3HaueHue nucuuminHa umeeT npu popmupoBannu OK u [1K












HHAUBUAYAJIbHO U B I'PYIIIIC.

MeTtanpeaMeTHbIe  Pe3yJbTATBI  JOJIKHBI
OTPAXKATh:
Osnapnenue YHHMBepPCAJIBHBIMHU

KOMMYHHKATHBHBIMH J1efiCTBHAMM:

0) COBMeCTHasl 1eITeIbHOCTD!

- TIOHMMAaTh W UCHOJb30BaTh MPEUMYIIECTBA
KOMaHHOMH

Y UHIUBHUIYAJbHOU paboThI;

- TPUHUMATL LENU COBMECTHOW MIesITeIbHOCTH,
OpPraHHU30BBIBATh M KOOPIAUHUPOBATH IEHCTBHS

MO ee JOCTMIKEHMIO. COCTABNSITh IIaH ACHCTBUM,

BEJIMYMHAMH, OOBSCHEHHS TIOJYYSHHBIX PE3yJIbTaTOB
U (GOpPMyIHPOBAHUS BBIBOAOB C HCIIOJIB30BAHHEM HAYYHBIX
MOHATUN, TEOPUN U 3aKOHOB

pacopeAenaTb poJd € y4eTOM  MHEHUM

YYaCTHUKOB OOCYKIaTh Pe3yJIbTaThl COBMECTHOM

paboThI
OK 07. ConeiictBoBaTh | JIMUHOCTHBIE PE3yabTATBHI A0KHBI oTpaxkarh | [IPO 5. IlpuoOpereHue ombiTa NMPUMEHEHHS] OCHOBHBIX METONOB
COXPaAHEHUIO B YACTH: JKOJOIHYECKOr0 BOCIHHTAHHS: | HAYYHOTO MO3HAHMS, UCTIONB3YEeMbIX B OMONOrHU; HAOIIOIeH s
OKPY KaroIeu cpensl, | - chOPMHUPOBAHHOCTb HKOJIOTMUECKON KYJNBTYPBI, | M OMHUCAHUS KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUIA, OPTraHU3AINH U
pecypcocOepeKeHHro, MOHVMAaHUE BJIUSTHUSI COLMATBHO-DKOHOMUYECKUX | MPOBENEHUST  OHOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIBIKEHUS
MPUMEHSITh 3HAHUS MPOIECCOB HAa COCTOSTHUE TTPUPOAHOM TUTIOTE3, BBIIBJICHUS 3aBUCUMOCTH  MEXKAY  HMCCIEOYEMbIMU

00 H3MEHEHMU KJIMMAaTa,
NPUHLHANBl  OPEXKITMBOTO
NIPOM3BOJICTBA,

3¢ pexTuBHO NEHCTBOBATH
B YPE3BbIYANHBIX
CUTyalHsX

U COLMAJIBHOW Cpeapl, OCO3HAHWE TJI00AJTBHOTO
XapaKTepa SKOJIOTUYECKUX MPOoOJIeM;

- IJJAHUPOBAHME U OCYLIECTBJICHUE NEHCTBUN B
OKPYJKAIOIIE cpene Ha OCHOBE 3HAHWS Iiefiei
YCTOHYMBOIrO Pa3BUTHs YEJIOBEUECTBA,

- AKTUBHOE HEMPUATHE NEWUCTBUN, MPUHOCILINX
Bpe/ OKPYKaIeHn cpesae;

- YMEHHE TMPOTHO3UPOBATh HEONArOMPUSTHBIC
SKOJIOTUYECKHE MOCHENCTBUA MPEANPUHUMAEMBbIX
NEUCTBUI, MPEIOTBPAILATh UX,

BEJIMYHUHAMH, OO bCHEHHUS TIOJYUYEHHBIX PE3YJIbTATOB

U (QOpMyNIUPOBAaHUS BBIBOAOB C HKCIIOJb30BAHMEM HAyYHBIX
MOHATUMN, TEOPUHN U 3aKOHOB.

I[IP6 6. ChopMuUpOBaHHOCTh YMEHHUSI BBIAESITh CYIIECTBEHHBIE
NpU3HAKK ~ BHPYCOB,  KJIETOK  MNPOKApPUOT U DYKAPHOT,
OJTHOKJIETOYHBIX M  MHOTOKJIETOYHBIX  OPTaHW3MOB,  BH/IOB,
OMOreoLeHO30B U 3KOCHCTEM; OCOOEHHOCTH MPOLEecCOB OOMeHa
BEIIECTB M [MpeBpallleHHs] DHEPruM B KJeTke, (POTOCHHTE3A,
MIACTHYECKOTO U DHEPTeTUYECKOro 0OMeHa, XEMOCHHTE3a, MUTO3a,
Meio3a, OTLJIOZIOTBOPEHHS, pa3BUTHS W Pa3MHOXKEHWS,

- paciuupeHue OTbITa OESITeNIbHOCTH | MHAMBHAYAIBHOTO Pa3BUTHsI Opranu3Ma (OHTOreHesa), 0oprObI
9KOJIOTHYECKOI HAIIPaBJICHHOCTH. 3a CyIIECTBOBAHME, €CTECTBEHHOro 0TOOpa, BHAO0OpA30OBaHUS,
MeTanpeaMeTHble  pe3yJabTAaThbl  JAOJIKHBI | IPUCIIOCOOJIEHHOCTH OPraHM3MOB K cpefe oOWTaHMs, BIIMSIHUS
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OTPAXKATH:

Osnapnenue YHHMBepPCAJIBHBIMHU
KOMMYHHKATHBHBbIMH JAeHCTBHSIMM:

0) COBMeCTHasl 1eITeIbHOCTD!

- TIOHMMAaTh W UCHOJb30BaTh MPEUMYIIECTBA
KOMaHIHOMH

Y UHIUBHUIYAJbHOU paboThI;

- TPUHUMATH UEIH COBMECTHOW JEeSATeIBHOCTH,
OpPTaHU30BBIBATh U KOOPIHHUPOBATH NEHCTBUS

MO ee JOCTMXKEHMIO. COCTABNSTH IUIaH ACHCTBUM,
pacopeAensiTb poOJd € y4EeTOM  MHEHUM
YYaCTHUKOB OOCYKIaTh Pe3yJIbTaThl COBMECTHOM
paboThI

KOMITOHCHTOB 5KOCHUCTEM, aHTPOMOTICHHBIX N3MEeHEHUH

B 9KOCHCTEMAaXxX CBOE MECTHOCTH,

KPYroBOpPOTa BEIIECTB M IpeBpalleHue YHeprun B Ouocdepe.

IMP6 7. CdopMupOBAHHOCTb YMEHHSI NPUMEHSTH IOJy4YCHHbBIE
3HaHUA OJ1d OOBSICHEHUST OHMOJIOTHYECKHAX nmpoueccoB 1 ﬂBHeHHfI,
AJIS TIPUHATHSA MPAKTHICCKUX peH_IeHI/Iﬁ B HOBCGHHGBHOP'I JKHU3HU

¢ menpro obecreueHus: 0€30MacCHOCTH CBOETO 310POBbsI U 310POBbS
OKPYKAIOIIKNX JIFOAEH, COONMIOAEHHs] 340pPOBOro 00pasa >KW3HH,
HOPM TPaMOTHOIO MOBENECHUsS B OKPY’KAKOLIEH NMPUPOIHON Cpene;
ITIOHUMAHHE HeO6XOI[I/IMOCTI/I HUCITIOJIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBPEMEHHOH OHMONOrMH M OHOTEXHOJIOTHH AJIsT PalOHAJIBHOTO
NPUPOIOIOIB30BAHHSI

IIK 3.2. IlnanupoBaTb u
OpPTraHu30BBIBATH  PadoOTy
o TPaHCIIOPTHOMY
oOcnykuBaHUIO B chepe
MACCAKUPCKUX MEPEBO30K

-COPpMUPOBAHHOCTH 3IOPOBOrO U OE30MaCHOrO
oOpa3a >KH3HU, OTBETCTBEHHOTO OTHOLIEHUS K
CBOEMY 310POBBIO;

- AKTUBHO€ HENpUATHE IEUCTBUI, HAHOCSALINUX
BpeIl OKpY Karollen cpene,

- YMEHHE MPOTHO3UPOBATH HEONArONMPUSTHBIC
SKOJIOTUYECKHE MOCHENCTBUA MPEANPUHUMAEMBIX
NENCTBHM, NPENOTBPAILATh HX;

- BHOCUTb KOPPEKTHUBBI B  J€ATEJIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJSAM,
OLIEHUBATh PUCKH MOCIEACTBHI IESITEIbHOCTH.

- c(pOPMHPOBAHHOCTb YMEHHSI IPUMEHSTD IOTyYEHHbIE 3HAHUS IS
OOBSICHEHNST OMOJIOTHUYECKUX MPOLIECCOB U SIBJICHUH, Ui TIPUHSITHS
MPaKTUYECKUX PEIIeHHH B MOBCEAHEBHOM O KM3HU C LEJBIO
oOecrieueHnst OE€30MACHOCTH CBOErO 370POBbS W 370POBbS
OKPYKAIOIIKNX JIFOAEH, COONMIOAeHHUs 340pPOBOrOo 00pasa >KU3HH,
HOPM TIPaMOTHOIO MOBENCHHs B OKPY’KAOLIEH NMPUPOJHON Cpene;
NOHMMaHHE  HEOOXOAMMOCTH  WCIOJB30BAHUS  JOCTIDKEHHH
COBPEMEHHOH OHMONOrMH M OHOTEXHOJOTHH AJIsi PalMOHAJIBHOTO
PUPOAOIIOIB30BAHUS




2. CTpyKTypa H coaepkaHue y4eOHOH AUCHUNIIMHBI

2.1. O0beM AUCUMIIMHBI H BU/AbI Y4e0HOi padoThl

Bup y4eOHoii paGoThI

Oo0BeM B yacax

O06bem 00pa3oBaTe/ibHOI NPOrpaMMbl JHMCUHMIIIHHBI 72
BT. U..
TEOPETHYECKOE 00YUEHUE 47
Ja00paTOPHBIE 3aHATHS 6
19
MPAKTUYECCKHUE 3aHATHS
OCHOBHOE COIEPKAHUE 60
[TpodeccnoHaIbHO-OPUEHTUPOBAHHOE COACPIKAHUE 12

ITpomesxyrounas arrecraums (AU HepeHIMPOBAHHBIN 3a4€T)
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2.2. TemaTH4eCKHUi MVIAH H COAEPKAHHE AHCLUHIIINHBI

HaumenoBanme Coaep:kaHue yueOHOro Mmarepuaja (OCHOBHOE U MPo(eccHOHAIBLHO-OPHEHTHPOBAHHOE), O6bem | ®opmupyembie
pa3fesioB U TeM JabopaTopHbIe U NPAKTHYECKHE 3AHATHSI YacoB | KOMIEeTeHLIHH
1 2 3 4

Pa3nen 1. buonorust kak Hayka. ZKuBble cucTeMbl H HX OPraHH3ALHA 2 OK.02
Tema 1.1. Conepxanne yueOHOro MaTepuaa 2
Buonorus buonorus — Hayka o >xuBoi npupoae. CBsasu Omonoruu ¢ OOLUIECTBEHHBIMH, TEXHUYECKHMH U IPYTUMH
B CHCTEeMe HayK. | CCTCCTBEHHBIMH HayKaMy, bunocodueli, pemurhei, 3TUKOH, SCTETHKOW W TpaBoM. Ponb OwWojoruu B
OGmas (dbopMHUpOBaHUN COBPEMEHHOM HAy4YHOH KapTHHBI Mupa. CucremMa OMONOTHYeCKUX HayK.
XAPAKTEPHCTHK Metoas! MO3HAHMSA JKUBOH Npupoab! (HabIroeHne, SKCIIEPUMEHT, ONMCaHNe, U3MEPEHHe, KilacCu(UKaLus,

MOJIEIUPOBAHNE, CTaATUCTHYECKasi 00paboTKa NaHHBIX).
4 AH3HA JKusble cucremsl (OuocucTemsbl) Kak mnpeaMer wu3ydeHus Ouonoruu. OTiIMYHe JKUBBIX CHCTEM OT

HeopraHuyeckoi nmpupoasl. CBOHCTBA GHOCHUCTEM U HX pa3HOOOpasue.

YpoBHH  OpraHu3alMd  OHOCHUCTEM:  MOJIEKYJSIPHO-TEHETUYECKHH, KJETOYHBbIH, OpPraHU3MEHHBIH,

MOy JIILIHOHHO-BUAOBOM, 3KOCUCTEMHBIH (OHO - TeOLIeHOTHYECKHI), OnochepHbIi
Pazgen 2. XumMH4ecKHiH COCTAB U CTPOEHHE KJIETKHU 10 OK. 01
Tema 2.1. Conepxxanne yueOHOro MaTepuaa 1 OK. 02
XumMuueckui XHMMHUYECKUH COCTaB KIETKH. XHMMHYECKHE OJIEMEHTHI. MAaKpPOdJIEMEHTBI, MHKPO3JieMeHThl. Bona u OK. 04
COCTAaB KJIETKH. | MUHepajibHble BemecTBa. @OyHKUMHM BOAbI M MMHEpPaNbHbIX BellecTB B kierke. llogneprkaHue
Boaa OCMOTHYECKOro Oananca
H MUHepaJbHbIe | [IpakTUdeckoe 3aHATHe 1
BeIIeCTBA IlpakTueckoe 3aHsTHE Nel. buomormueckass pojb MHHEPAIbHBIX BEIIECTB B OOECHEUeHHH

JKU3HENIEATEIbHOCTH OPraHU3MOB, IIPOSIBIICHHSI AHCOAIAHCA MUHEPAJIbHBIX HJIEMEHTOB.
Tema 2.2. Conepxxanne yueOHOro MaTepuaa 2 OK. 01
buogornyeckn | benku. CocraB u crpoeHue OenkoB. AMHHOKHCIOTH — MOHOMeEPBI OenkoB. He3ameHnMble 1 3aMeHHMBbIe OK. 02
BaKHbIE AMHUHOKHUCIIOTBl. AMHHOKHCJIOTHBI COCTaB. YPOBHU CTPYKTYypbl O€IKOBOW MOJEKYJbl (IIE€pBHYHAS, OK. 04
XHMHYeCcKHe BTOPUYHAS, TPETUYHAS M YETBEPTHYHAsI CTPYKTypa). XUMHYeCKHe CBoHcTBa OenkoB. buomormueckue
coeMHeHHsI bynkunu 6enkoB. PepMeHTHl — OHONIOrHYeckne karanuzaropbl. CTpoeHne (epMeHTa: aKTHBHBIN LIEHTP,

cyocrpatHas cneunpuaHocts. Kodepmentsl. Buramunbel. Otinuuns ¢GepMEHTOB OT HEOPTaHUYECKHX
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KaTaJIU3aTOPOB.

VYrneBoabl: MOHOcaxapuabl (TIOK03a, pubo3a w Ae3okcupuOo3a), mucaxapuabl (caxaposa, JaKTo3a) |
nojiucaxapuabl  (Kpaxmai, TJIHKOreH, LeJunosio3a). buonormueckne ¢QyHKIum yriaeBomos. Jlumunasr:
Tpurauuepunsl, ¢ocorumuasl, crepounsl. I uapodunpHO-ruapodoOHEIe cBoOWcTBa. buonorndeckue
¢yskunu mununos. CpaBHEHHE YIIIEBOAOB, OEJNKOB M JIMIUIOB KaK MCTOUYHUKOB 3HEpruu. HykienHOBbIC
kuciotel: JJHK u PHK. Hykneorunsl — MOHOMEpBI HYKJIEUHOBBIX KHCIOT. Ctpoenne u ¢ynkuun JTHK.
Crtpoenne u pynkuuu PHK. AT®: crpoenune u pyHKkumnu

JlaboparopHoe 3aHsITHE

JlaboparopHoe 3ansaTue Ne 1. OnpeneneHue HaIUMYUs KpaxMajia B IPOAYKTaX MUTAHUS.

Tema 2.3. Conepxanne yueOHOro MaTepuaa OK. 01
CTpykTypHO- Huronorust — Hayka o kierke. KieTounass Teopust — nmpumep B3auUMONEHCTBUA UAeH U (PaKTOB B HAYYHOM OK. 02
(¢pynxkuuonanen | mo3HaHun. MeTONBI U3YUEHUS KJIETKH. OK. 04
ast opranmsanus | Kimetka kak menoctHast skuBass cuctema. OOmue NpU3HAKM KIETOK: 3aMKHYyTash Hapy)kHas MeMmOpaHa,
KJIETOK monekyabl JIHK kak renerndeckuii anmapar, cCucTeMa CHHTe3a Oernka.

Tunbl kJIeTOK: SyKapuoTHdeckas W mpokapuorndeckas. OCOOEHHOCTH CTPOEHHUS NPOKAPUOTHUECKOM

knetkn. Kinerounas crenka Oakrepuit. CrpoeHue 3ykapuoTudeckod kieTkn. OCHOBHBIE OTIHYUS

PAaCTUTENBbHON, XKMBOTHOH M TPUOHON KieTKH. [10BEpXHOCTHBIE CTPYKTYpBI KJIETOK— KJIETOUHAsl CTEHKA,

TITUKOKANUKC, uX QyHKuun. ITnasmatudeckas memOpaHa, ee CBOWCTBA U (PYHKIIHMH.

uronnasma u ee opranouasl. OgHoMeMOpanHblie opranonsl kiuetku: IIIC, anmapat ['onbaku, TH30COMBL

ITonyaBTOHOMHBIE OpraHOMAbl KJIETKM: MHTOXOHApUH, miuacTunabl. IlpoucxokaeHue MUTOXOHApPUN U

wiactun. Buner mnactun. HemeMOpaHHbIe OpraHOUIB! KJIETKU: pUOOCOMBI, KJIETOYHBINA LIEHTP, LIEHTPUOIH,

PECHUUKH, KTYTUKU. PyHKLINN OPraHOMOB KJIETKU. BritoueHus.

Anpo — perymaropHeiii neHTp kietkn. CTpoeHHe sapa: saepHas O0OJOYKa, KapHOIIa3Ma, XPOMATHH,

SAPBIKO. XpOMOCOMBI. TpaHCHOPT BEIECTB B KIETKE

JlaboparopHoe 3aHsITHE

JlaboparopHoe 3ansaTue Ne 2. CtpoeHue KieTku (pacTeHHUs, KMBOTHBIE, TPUOBI) M KJIETOYHBIE BKIFOUCHUS

(xpaxma, KapOTHHOUIBL, XJIOPOIUIACTHI, XPOMOILIACTHI)
Pazaen 3. 7Ku3HeaesiTeIbHOCTb KJIETKH
Tema 3.1. | Conep:xanne yueOHOro MaTepuaa OK. 01
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O0meHn BelecTs
U NpeBpalleHue
JHEePruu
B KJIeTKe

Ob6men Bemects, win Merabomm3Mm.  AccuMmrauus  (TIACTUYECKUH OOMEH) H  AUCCUMMIISILINS
(oHepreruueckuii 0OMeH) — [BE CTOPOHBI €IMHOTO mpouecca Merabonusma. Poiib 3aKOHOB COXpaHEHHs
BEIlECTBA M OSHEPrMM B TNOHUMaHMM Merabonm3ma. Tumbl oOOMeHa BeINeCTB. aBTOTPO(HBIA U
rereporpodubiil. Ponb GepmeHTOB B 0OOMeHe BeIeCTB U MPEeBpALleHUH dHEpruu B kierke. PotocuHTes.
CeeroBass u TemHOBast (¢asel (orocunteza. Peakunuu QorocuaTesa. DpdekTUBHOCTL (POTOCHHTE3A.
3navenue (OTOCHHTE3a IJisl JKM3HM Ha 3emuie. BnusiHue ycnoBuii cpeibl Ha (OTOCHHTE3 M CIOCOOBI
MOBBILICHHUS €r0 MPOAYKTHBHOCTH Y KYJIbTYPHBIX pacTeHHi. XeMOCHHTe3. XEeMOCHHTE3UPYIOIIHEe OaKTepHUH.
3HaveHHe XeMOCHHTE3a [JIsl JKU3HU Ha 3emiie.

DHepreTuueckuii 0OMeH B KjeTke. PaciueruieHne BeIecTB, BbIACJICHHE M aKKyMyJIHPOBAHHUE SHEPTHU B
KJIETKe. DTamnbl 3HepreTudeckoro oomena. ['mukomu3. bpokenne u ero Bunmbl. KucmoponHoe OKHCIEHHE,
WK KJIeTouHoe napixanue. Okucnurtenbaoe Gochopunuposanne. I HeKTHBHOCTD S3HEPTETHUECKOTO OOMEHa

OK.
OK.

02
04

Tema 3.2.
Buocunres
oeaka

Conep:kanue yaeOHOro MaTepHasia

Peakunn wmarpuuHoro cumuresa. I'enermueckas wunpopmamms u  JIHK. Peanmzaums reHerndeckoit
uHpopMmauuu B kierke. [ eHeTndyeckuil kox u ero cBoicTBa. TpaHckpunms — MaTpuuHbii cuHTe3 PHK.
Tpancmsiuus — OmocuHTes Oenka. Drtambl Tpancusiund. Konmuposanue aMuHOKHCIOT. Ponbp pubocom B
O6uocunrese Oenka

IIpakTueckoe 3ansTHE

OK.
OK.
OK.

01
02
04

HpaKTI/ILIeCKOG 3anaTue No2. Pemenune 3ama4d Ha ONpEeaACICHUEC MTOCICAOBATCIIBHOCTH HYKJICOTHIOB

Tema 3.3.
Bupycsl

Conep:kanue yaeOHOro MaTepHasia

Heknerounsie ¢popmer xu3Hn — Bupychl. Mctopust otkpeitust Bupycos (. M. MBanosckuii). OcobenHocTn
CTPOCHHUSI M XKM3HEHHOro IMKia BUPycoB. bakTtepmodarn. bonesHu pacreHuil, KMBOTHBIX U YEJIOBEKA,
BbI3bIBa€Mble BUpycamH. Bupyc wummyHomedurmmra uenoseka (BHUY) — BozOymurtens CIIM/a.
[IpodpunaxkTuka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH

OK.
OK.
OK.

01
02
04

Pasnen 4. PazMHOKeHHe 1 HHAUBHAYAJIBHOE PAa3BUTHE OPraHU3MOB

Tema 4.1.

| Conep:kanue yaeOHOro MaTepHasia

OK.

02
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Ku3HeHHBIA
HUKJ KJIeTKH

KneTouyHslii 1uki, WM KU3HEHHbIH LUKN Kietkn. MHTepdasza m muros3. Ilpomeccel, mporekaromue B
uHtepdasze. Permkaums — peakumss marpuuHoro cunresa JIHK. Ctpoenme xpomocoM. XpOMOCOMHBIH
Habop — kapuoTun. JMIUIOMIHBIA U TalUIONIHBIA XPOMOCOMHBIE HaOOpbl. Xpomatuael. L{uTonornyeckue
OCHOBBI Pa3MHOXKEHHUS M HMHAMBUIYAJIbHOIO pa3BUTHUsl OpraHusmoB. JleneHue kietku — Muto3. Craguu
MHUTO3a. lIponeccsl, MpOUCXOAsIIINE HAa PA3HBIX CTAAUAX MUTO3a. bUOJOrHYeCKHil CMBICT MUTO3A.
IIporpammupyemasi rubesnb KJIETKH — aroITo3.

OK.04

Tema 4.2. Conepxxanne yueOHOro MaTepuaa 2 OK. 01
Dopmbl @opMbI  Pa3MHOKEHUS] OPTaHU3MOB. OECTOjioe W MOJIOBOE. Buabl 0Oecrnojoro pa3MHOKEHUS: NeCHHe OK. 02
PA3MHOKeHHUsI HAa/BOE W TOYKOBAHWE OIHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHHME, BETE€TATUBHOE PAa3MHOXKEHUE. OK. 04
OPraHH3MOB HckyccTBeHHOE KIOHUPOBAHNE OPTaHU3MOB, €r0 3HAaUeHUE AJIs CEIeKLUH.

ITonoBoe pasMHOXKeHUE, ero omm4us oT Oecrionoro. Meiio3. Cragun meifiosa. Ilpoueccsl, nmpoucxopsiaue

Ha cranusax mernosa. [loBegenne xpomocom B Meiose. Kpoccunrosep. buosorndecknii CMbICH U 3HaUYCHUE

meiioza. ['ameroreHes — mpomecc 0o0pa3oBaHMS TOJOBBIX KJIETOK V JKUBOTHBIX. lIOJIOBBIE JKeNe3bl:

CEMEHHUKHU U ssuaHuKU. OOpa3oBaHUE U Pa3BUTHE IOJIOBBIX KJIETOK — raMeT (CIiepMaTo30M, SIMLIEKIIeTKa) —

cnepmaroreHe3 u ooreHe3d. OCOOEHHOCTH CTPOCHHUs SIMIEKIETOK M crepmMaTro30uaoB. OTUIONOTBOpEHUE.

ITaprenorenes
Tema 4.3. Conep:xanne yueOHOro MaTepuaa 1 OK.01
NupuBuayanbho | UenuBuayanbHOoe  pasButue  (OHTOreHe3). OMOpHOHanmbHOE  pa3BuTHE (dMOpHOreHe3).  JrTambl OK.02
e pa3BuTHe SMOpPHOHANIBHOTO PA3BUTUSl Yy T[IO3BOHOUHBIX JKMBOTHBIX: APOOJEHHME, TacTPYJISILHs, OpraHOTreHes. OK.04
OPraHH3MOB [ToctamOproHanbHOE pasBuTHe. THITBI MOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE, HempsiMoe (JTMUUHOYHOE).

BnusiHue cpenbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPBI, CITOCOOHBIE BBI3bIBATH BPOXKAEHHBIE YpoacTea. Poct u

pasButue pacteHuil. OHTOreHe3 LBETKOBOI'O PAacTEHMs: ABOMHOE OIUIOJIOTBOPEHHE, CTPOEHHE CEMEHH,

CTaJluM Pa3BUTHUSA

IpakTrdyeckoe 3aHsTHE 1

IIpakTrueckoe 3ausTHe Ne3-4. MHpekunoHHbIe 3a001€BaHNs 1 STTUAEMUH B UCTOPUU YEJIOBEYECTBA.

Bakimnanus kak npodriakTika HHQEKIHOHHBIX 3a001eBaHui
Pazgen S. HacsieacTBeHHOCTh U HI3MEHYHUBOCTH OPraHU3MOB 10 OK.01
Tema 5.1. Conepxxanne yueOHOro MaTepuaa 2 OK.02
3akonomepHoct | Ilpenmer u 3amaum reHetukd. Ponmp muronornd W 3MOPHONOTMH B CTAaHOBJICHHHM TeHETHKH. Bkian OK.04

H HACJEA0BaAHUSA

POCCUHCKUX U 3apyOEKHBIX YYEHBIX B PA3BUTHE TE€HETHUKU. MeETONbl T€HETUKH (THOPUIOOTUYECKUH,
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I_II/ITOFeHeTH‘{eCKHfI, MOJ'IeKy.]'IﬂpHO-FeHeTH‘{eCKI/Iﬁ). OcHOBHBIE TeHEeTHYEeCKHe MNOoHATUs. | eHeThdeckas
CUMBOIJIMKA, UCIIOJIb3yEMast B CXEMax CerH_IPIBaHPIfI.

3aKOHOMEPHOCTH  HACJEOOBAaHUs IPHU3HAKOB, YycTaHoBiIeHHble [. Mengenem. MonorubGpungHoe
CKpeLIBaHUe. 3aKOH €AMHOO00pa3us rHMOpUAOB MEPBOro MOKOJeHus. [IpaBuiio HJOMUHHpPOBAHUSA. 3aKOH
pPacClICTICHUS TTPU3HAKOB. T'unore3a uncrore! ramet. IlomHOE U HeroHOE AOMUHHPOBAHUE. I[I/IFI/I6pI/II[HOG
CKpelIrBaHNue. 3aKOH HE3aBHCUMOTO HACIIEIOBAHUS NMPU3HAKOB. LluToreHeTnyeckne OCHOBBI AUTHOPUIHOTO
CKpeLIUBaHusA. AHaIU3UpylOLlee cKpeluBaHue. MCnoiabp3oBaHUE AHATU3UPYIOIETO CKPELIUBAHUSA IS
OTIpeNeJIeHUs] TEHOTHUIIA OCOOH

IIpakTueckoe 3ansTHE

IIpakTueckoe 3ansatue Ne 5. PemeHue 3ana4 Ha onpeneaeHnue BepOATHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX MTPU3HAKOB IIPU MOHO-, I1-, TOJUTHOPUIHOM 1 aHAJM3UPYIOIIEM CKPEIIUBAHUH,
COCTaBJICHUE N'€HOTUITNYECKUX CXEM CKPEIIMBaHUs

Tema S5.2. Conep:xanne yueOHOro MaTepuaa OK.01
CuensieHHoe CueruteHHOe HacnenoBaHue npu3HakoB. Pabora T. MopraHa mo CIEMJIEHHOMY HACJ€IOBAaHHIO TEHOB. OK.02
HacJdeA0BaHHE Hapymenue cuenieHusi reHOB B PE3yJIbTaTe KPOCCHUHIOBEpa. XPOMOCOMHAs TEOpHUs HACIEICTBEHHOCTH. OK.04
NPH3HAKOB I'eneTnueckue kapThl.

I'enernka noja. XpoMOCOMHOE OIpeesieHne nosna. AyTocOMbl U MOJIOBbIE XpOMOCOMBIL. ['oMorameTHble U

reTeporameTHele opraHusmMbl. HacnenosaHue Npu3HaKoB, CLEIUIEHHBIX C TOJIOM

IIpakTueckoe 3ansATHE

IIpakTueckoe 3ansatue Ne 6. PemeHue 3ana4 Ha onpeneaeHne BEpOATHOCTH BOSHUKHOBEHHUS

HACJIEACTBEHHBIX IPU3HAKOB IIPU CLICTNIEHHOM HACJIeI0BaHUH, COCTABIEHNUE FeHOTUITMYECKUX CXEM

CKpELIUBaHUs
Tema S5.3. Conep:xanne yueOHOro MaTepuaa OK.01
3akonomepHoOCT | M3MeHYMBOCTL. BUjibl M3MEHUMBOCTH: HEHACIEACTBEHHAS U HACNIENCTBEHHas. Ponb cpejibl B OK.02
U U3MEH'HBOCTH | HEHACJIEACTBEHHONW N3MEHUYMBOCTH. XapaKTePUCTHKA MOAN(PUKAITMOHHON M3MEHYHBOCTH. BapuarimoHHbIH OK.04

psia ¥ BapualMoHHas kpuBast. Hopma peakuuu npusHaka. KonnyecTBeHHbIE U KAUECTBEHHBIE IPU3HAKU U
ux HopMa peakunn. CBoHCTBA MOAM(DUKALMOHHON N3MEHYUBOCTH.

HacnencreenHas, uiay reHOTUNHYeCKast U3MEHYNBOCTh. KOMOMHAaTHBHAS N3MEHYNBOCTh. Meii03 1 MonoBoi
npoIecC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH. MyTalmoHHast i13MeHYnBOCTh. Knaccugukarus
MYyTAaLMii: TeHHbIE, XPOMOCOMHBIE, FTeHOMHBIE. YacToTa M MpUYNHBI MyTaunid. MyTareHHbie pakTopbl. 3aKOH
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TOMOJOIHYCCKHUX pf[,[[OB B HaCHeHCTBeHHOfI N3MEHYHUBOCTHU
H. 1. Basuiosa

IIpakTueckoe 3ansTHE

IIpakTnueckoe 3ansatue Ne7. PelieHne 3anad Ha ONpeeeHue BEPOITHOCTH BO3SHUKHOBEHUS
HACJIEACTBEHHBIX MPU3HAKOB IIPU PA3JIMYHBIX THUIIAX B3aUMOJEHCTBHS T'€HOB, COCTABJICHUE T€HOTUITNYECKUX
CXEM CKpeLIMBaHUs

Tema S.4. Conepxxanne yueOHOro MaTepuaa OK.01
I'enernka I'eneruka wenoseka. Kapuorun uenoseka. OCHOBHbIE METOIbI I'€HETHKHM 4YEJOBEKA: TE€HEaJlOrMYecKui, OK.02
YyeJIOBeKa ONU3HELOBBIN, [HUTOrCHETUYECKUH, OHOXUMHYECKUH, MOJIeKyJsipHO-reHeTHdecknii.  CoBpeMeHHOe OK.04
olpejeNieHue NeHOTUIA. MOJHOT€HOMHOE CEKBEHHUpPOBAaHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOILIBIO
[II1P-ananmn3a. HacnencTBeHHble 3a00jeBaHUS 4YeJIOBEKA: IeHHble Ooyie3HH, OOJIE3HM C HAC/IeACTBEHHOM
NPEAPaCIONOKEHHOCTBIO, XPOMOCOMHBIE Oose3Hu. ComaTudeckue M reHepaTuBHble MyTauud. CTBOJIOBBIE
kjetk. [IpuHOUIEL 370poBOro obpasa KU3HH, ITUATHOCTUKH, MPOQPMIAKTUKA MU JICUEHUS T'€HETHYECKUX
Oone3neil. MeOMKO-TEHETHUECKOE€  KOHCYJbTUPOBaHHE. 3HA4eHHWE  MEOUIHMHCKOH TI'eHEeTUKH B
NPEIOTBPALICHUHN U JICUEHUH FeHETHYECKNX 3a00JIeBaHU YEIOBEKa
IIpakTueckoe 3ansTHE
IIpaktuyeckoe 3ansatue Ne 8. CoctaBieHue U aHAJIN3 POAOCIOBHBIX YEJIOBEKA.
Pa3agen 6. IposronnoHHast 6uoJI0rus
Tema 6.1. Conepxxanne yueOHOro MaTepuaa OK.01
IsoarounonHast | [Tepsrie sBomonnonnbie koHuenumu (K. b. Jlamapk, XK. JI. Broddon). IBomonmonnas Teopus Y. apsuna. OK.02
TEeOpHs CuHTeTnveckast TeOpUsl 3BOJIIOLIMH U €€ OCHOBHBIE MOJIOXKEHUS. OK.04
H ee MeCTO Muxkpossostouus. [lonynsiuust kak 31eMeHTapHas eqUHHULA SBOMIOIMH. [ eHeTnyeckue OCHOBBI 3BOJIIOLIUM.
B OHoJsiorun OneMmeHTapHble (akTOpbl 3>BOMIOLWH. EcTecTBeHHBIH OTOOp — HANpaBaSIOMMNA (DAKTOP 3BOJIIOLHH.
BunoobpazoBaHue kak pe3ynbTaT MUKPOIBOIIOLIUN
Tema 6.2. Conepxxanne yueOHOro MaTepuaa OK.01
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Mukpossoaronus | MakposBomouusi. PopMel U OCHOBHble HampasieHus MakposBomouuun (AH. Cesepuos). Ilytu OK.02
IoCTHKeHUs1 Ononormueckoro nporpecca. Coxpanenue duopasHoodpasus Ha 3emiie. OK.04
I'mnore3bl U Teopuu BO3HUKHOBEHMs >kM3HM Ha 3emie. IlosBieHHe MEpBbIX KJIETOK M UX 3BOJIOLUA.
IIpoxapuoTel u 3ykapuothl. IlpoucxokaeHre MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HHMKHOBEHHE OCHOBHBIX
LIAPCTB 3YKapuoT
Tema 6.3. Conepxxanne yueOHOro MaTepuaa OK.01
Maxkpossosmrouust | Makpossodrorusi. @opmbl 3BOIOLMH: (PriieTHYECKasl, AUBEPTeHTHAsl, KOHBEPT€HTHASs, apaslie/ibHasL. OK.02
HeobpatumocTs 3BOMIOINN OK.04
IIpakTueckoe 3ansTHE
[IpakTrueckoe 3ausTHe Ne 9. CpaBHeHHE BUIOB 110 MOP(OIOrHIECKOMY KPUTEPHIO
Pa3znen 7. Bo3HuKHOBeHHE H Pa3BUTHE :KU3HH HA 3emuie
Tema 7.1. Conep:xanne yueOHOro MaTepuaa OK.01
3apoxnaenue JloHayuHbIe MPEACTaBIEHUS O 3apOXKACHUU kU3HU. HayuHble runore3bl BOSHUKHOBEHUS JKU3HU Ha 3emiie: OK.02
H pa3BUTHE abuoreHe3s W TaHCIEpMUs. XUMHUECKash SBONOLMSA. AOHOTCHHBIH CHHTE3 OPraHMYECKHUX BEINECTB W3 OK.04
KH3HH HEOPraHUYEeCKUX. OKCIIEPUMEHTAIbHOE IOATBEPXKIAEHHE XUMHUYeCKON »sBomouuu. HauanbHble sTamnsl
Ouonornvyeckoii somounu. Imnoresa PHK- wmmpa. PopmmpoBanne MeMOpaHHBIX CTPYKTyp U
BO3HHKHOBEHUE NPOTOKJIETKU. IlepBble KIeTkH U UX 3BoNOLUsA. POPMUPOBAHNE OCHOBHBIX I'PYMIT KUBBIX
OpPraHU3MOB.
PasButue xu3sHu Ha 3emsie no spaM u nepuojaM. Karapxei. Apxeiickas u Ilporeposolickas 3pbl
[Taneo3oiickass »pa W €€ mepuoabl: KeMOpHICKHN, OpIOBUKCKUH, CHIypUHCKUH, JEBOHCKHH,
KAMEHHOYTOJIbHBIN, NepMcKkuil. Me3030iickas 3pa U €€ MNepuOAbl. TPHUACOBBIA, HPCKHI, MEIOBOM.
Kaiino3oiickas 3pa u €€ nepuoAbl: NajleOoreHOBbIN, HEOT€HOBBIN, AHTPONOTE€HOBDI.
Tema 7.2. Conep:xanne yueOHOro MaTepuaa OK.01
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Cucrema Cucrema OpraHMYeCKOro MHpPa Kak OTpaxeHue 3BOMIOLUUUA. (OCHOBHBIE CHUCTEMATUYECKHE TPYIIIIBI OK.02
OPraHHYecKoro | OpraHu3MOB. XapakTepPUCTUKAa KJIMMaTa M TIeOoJOrM4eckux mpoueccoB. OCHOBHbIE 3Tambl 3BOJIOLMU OK.04
MHpa. PAaCTUTENBHOTO U JKMBOTHOIO MHpa. ApomMopdo3bl y pacTeHUil W KMBOTHBIX. llosiBIeHHe, pacuseT u
IIpoucxoxaenue | BBIMUPaHUE IPYIII KUBbIX OPraHU3MOB.
YyeJioBeKa — OBoJoLus 4yenoBeka. AHTPOMNOJIOrHs Kak Hayka. Pa3sBuTue mpencraBieHUIl O MPOUCXOXKIEHUU YeOBeKa.
AHTPOMNOreHe3 Meronbl u3ydeHust aHtpornoreHesa. CXoACTBa M pasjauuMsl 4vejoBeKa M JKUBOTHBIX. CHcTeMaTHuecKoe

noJjiokeHue uenoBeka. Jprokymime cuiel ((aktopsl) aHTpororeHesa. HacnencTBeHHass M3MEHUHMBOCTb H

ecrecTBeHHBbIH 0TOOp. OOImecTBeHHbII 00pa3 JKU3HU, U3TOTOBJICHNE OPYIUN TPYAA, MBILUICHUE, PeUb
Tema 7.3. Conepxanne yueOHOro MaTepuaa OK.01
OcHoBHBIE OcHOBHbIE CTaAMM U BETBU D3BOJIOLMU 4YeJlOBeKa: aBcTpajonureku, Yenosek ymensid, Yenosex OK.02
CTaAHH npsaMoxonsamui, Yenosek HeanaeprainbCkui, YenoBek pasyMHbI COBpeMeHHOro tuma. Haxogkm OK.04
IBOJIIOLIUH HCKOTIA€MbIX OCTAHKOB, BPEMsI CYIIIECTBOBAHUS, O0OJIACTh pacpoCTpaHeHus], 00bEM rOJIOBHOTO MO3ra, 00pas
YeJIOBEKa JKU3HU, OPYIUSL.

Uenoseueckrne pacel. OCHOBHbIe OOJNBLINE pachkl: €BpPONEOHAHast (e€BpasuiicKas), HErpO-aBCTPAIOUIHAS

(3KBaTOpUANBbHAS ), MOHTOJIOUHAS (A3UATCKO-aMepUKaHCKast). UepThl mpUCocOOIEeHHOCTH NPEACTaBUTENEH

4eJI0BEYECKHUX Pac K yCJIOBUAM cylecTBoBaHus. EauHcTBO yenoseueckux pac. Kputuka pacuzma

IIpakTueckoe 3ansTHE

IIpakTrueckoe 3ansTHe NelO. IlpucmocoOneHHOCTh 4YeNOBEKa K Pa3HBIM YCIOBUSIM cpenbl. Brusiaue

reorpaduueckoii cpenbl Ha MOPQOJIOTHIO U (PU3UOJIOTHIO YEITOBEKA.
Pa3pen 8. Opranusmel u oKpyxkamas cpeaa
Tema 8.1. Conepxxanne yueOHOro MaTepuaa OK.01
JKoqaorus Oxonorus Kak Hayka. 3ajaud M pasfenbpl 3KOJOTHU. MeToAbl 3KOJOTMYECKHUX HCCIENOBaHMM. OK.02
KaK HayKa. DKOJIOTHYECKOEe MHPOBO33PEHHE COBpeMeHHOro uenoBeka. Cpenbl OOWTaHUS OPraHU3MOB. BOJHAS, OK.04
Cpenbl KU3HH. HA3€MHO-BO3MyIITHAs, TMOYBEHHAs, BHYTPHOpPraHM3MEHHas. Jkojormdeckue ¢akroprl. Kiaccudpukamms OK.07
IKOJIOrHYeCKHe | 3KOJOrn4eckux (akTopoB: abHOTHUECKHe, OMOTHYECKHWEe M aHTPOIOreHHbIe. JlefiCTBHE SKONOTHYECKHX
paxTopsl (akTOpOB Ha OpraHU3MbL AOHOTHUECKHE (PAKTOpPBI: CBET, TEMIIEPaTypa, BIAKHOCTb. PoTOomeproam3M.

[Ipucniocobnennst OpraHu3MoB K JeHCTBHIO aOuoTtudeckux (akTopoB. buojormueckne pUTMBL
Bbuotnyeckue daxtopel. Buabl OMOTHUECKUX B3aUMOJEHCTBUI: KOHKYPEHIINSI, XHUIMTHUYeCTBO. [lapasuTusm,
MyTyajn3M, KOMMEHCaIu3M (KBapTHPAHCTBO, HAXJIEOHWYECTBO), aMEHCAJIHM3M, HEUTpaIu3M. 3HaueHHUe
OMOTHUYECKUX B3aUMOEHCTBUIN JISl CYIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX
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Tema 8.2. Conepxxanne yueOHOro MaTepuaa 1 OK.01
JKOJOTHYeCKHe | DKOJOTHYECKHE XapakTepUCTUKU monyJ sinud. OCHOBHBbIE MMOKa3aTeNd MOMYJSIUUK. YHCIEHHOCTb, OK.02
XapPAKTePHCTHK | IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpalus. JIMHAMHKA YUCICHHOCTH IMOMYJSILUHA U €€ OK.04
U Nony s HH perysinus OK.07

[IpakTuueckoe 3aHsATHE 1

IIpakTueckoe 3ansatue Ne 11. Iloxcuér nminoTHOCTH NONyJIsILUN PA3HBIX BUIOB PACTEHU.
Pa3zgen 9. CoolmecTBa M 3K0JI0rHYeCKHE CHCTEMbI 10

OK.01

Tema 9.1. Conepxanne yueOHOro MaTepuaa 1 OK.02
CoobOmecTBa CoobmecTBo oprann3mMoB — ouoneno3. CTpyKTypsl OMOLIEHO3a: BUAOBAs, MPOCTPAHCTBEHHAsS, Tpoduieckas OK.04
OPraHU3MOB, (mumeBast). Bunbl-noMuHanTeL CBsi3H B OHOLIEHO3E. OK.07
IKOCHCTEMBI DxoJnoruyeckne cucteMel (3kocucteMel). Ilonstue o6 skocucreme u OumoreoneHoze. PyHKIMOHATBHBIE IK 3.2

KOMITOHEHTBI 5KOCUCTEMBI. MPOAYLIEHTbI, KOHCYMEHTBI, peAyLIeHTbl. KpyroBOpOT BELIEeCTB 1 MOTOK SHEPTUU

B skocucteme. Tpoduueckue (muiueBble) YpOBHH 3KocucTeMbl. IlumeBbie menu u cetd. OCHOBHbIE

MOKa3aTeIN 3KOCHUCTEMBI: OMoMacca, MPOAYKIUS. DKOJOTHUECKHE MUPAMUABL: MPOAYKLNH, YHCICHHOCTH,

Ouomaccel. CBOWCTBA 3KOCHCTEM: YCTOHYHBOCTD, CaMOperyJisinus, passurue. Cykueccus
Tema 9.2. Conepxxanne yueOHOro MaTepuaa 1 OK.01
Ipupoaneie IIpupoanbie 5KOCUCTEMBI. DKOCHUCTEMBI PEK U 03€p. DKOCUCTEMa XBOHHOTO MJIH LTUPOKOJIUCTBEHHOTO Jieca. OK.02
IKOCHCTEMBI AHTPOTIOTEHHBIE SKOCUCTEMBI. ATrPO3KOCHCTEMBI. YDPOO3KOCHCTEMBL. BHONOrMYECKOE W XO3SCTBEHHOE OK.04

3HAYEHUE arpodKOCUCTeM M ypOoskocucTeMm. buopasHooOpasume kak (pakTop YCTOHYMBOCTH 3KOCHUCTEM. OK.07

CoxpaHenne OMOIOrHYecKOro pasHoodpasus Ha 3emiie K 3.2
Tema 9.3. Conepxanne yueOHOro MaTepuana 2 OK.01
Buocdepa — Vuenue B. Y. Bepuanckoro o 6uoctepe. I'panuibl, coctaB u crpykrypa 6uochepnl. JKuBoe BeeCTBO u OK.02
riodanbHas ero ¢ynkuuu. OcobOeHHoctn Omoceprl Kak IoOANbHOW 3KOCHCTEMBL. JIMHAMHUYECKOe pPaBHOBECHE U OK.04
IKOCHCTEMA obpaTHas cBsi3b B Onocdepe. KpyroBopoThl BelecTs 1 OHOr€OXHMMHUYECKHE LIUKIIbI SIeMeHTOB (yriepoaa, OK.07
3emun azora). 30HANBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYLITH K 3.2
Tema 9.4. IpodeccHOHaNbHO OPUEHTUPOBAHHOE COMEPIKAHUE 1 OK.01
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Bausinue UYenoseuectBo B Onocdepe 3emiu. AHTpONOreHHbIe U3MeHeHus B Ouocdepe. I modanbHbIe SKOJOTHYECKIE OK.02
anTponoreHHbix | nmpoOnemsl. CocylnecTBOBaHHE NPHUPONbI M uenoBedecTBa. CoxpaHeHue OnopazHooOpasusi Kak OCHOBa OK.04
(paxTopos Ha ycroitunBoctn  Omocdeprr. (OCHOBa pPAalMOHANIBHOTO YIPABICHUS NPUPOAHBIMH pecypcaMd M HX OK.07
onocdepy ucnonbp3oBanue. JloCTIKeHsI OMOJIOTHH U OXPaHa MPUPOIBI IIK 3.2
IIpakTueckoe 3ansTHE
IIpaktuyeckoe 3ansatue Nel2. OTxonbl NpOU3BOACTBA.
Tema 9.5. IIpodeccroHanbHO OPUSHTUPOBAHHOE COJEPIKAHUE OK.01
Bansinue 3nopoBbe U ero cocrapisolue. PaxkTopel, MOJOKUTENBHO U OTPHULATENBHO BIMSIOIINE HA OPraHU3M OK.02
COLIMAJIbHO- gyenoseka. [IpoOneMa TEXHOTEHHBIX BO3NEHCTBHI HAa 370POBbE YEJOBEKAa (3JIEKTPOMArHUTHBIE IO, OK.04
JKOJOTHYeCKHX | ObITOBas XMMHMsA, W30BITOYHBIE INYMBI, paAWalys U T.IL). AmanTauus OpraHu3Ma 4YejioBeKa K (pakTopam OK.07
(¢axTopos Ha okpykaromed cpenbl. Ilpunimnel (GopMupoBaHHs 340pOBbecOeperaroiero mnoseacHus. Pundeckas IIK 3.2
310pOBbe aKTUBHOCTbB U 3/10pOBbe. broxnMuyeckue acrekTsl paliOHaIbHOIO MUTAHUS
Yea0BeKa JlabopaTopHble 3aHATHS
Jlabopatopusble 3ansaTust Ne3. Biusiaue abnotndyeckux (pakTopoB Ha YETIOBEKA.
Pa3zpen 10. Cesiekunsi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH
Tema 10.1. Conep:xanue yueOHOro MaTepuaa OK.01
Cenexuust Cenekmusi Kak Hayka W Tporecc. 3apokaeHHe celekiuu u noMectukanus. Ydyenue H. Y. Basumosa o OK.02
KaK HAYKa H LIEHTPaxX MHOT000pasusi M MPOUCXOKACHUS KYJBTYPHBIX pacTeHui. LIeHTpBl MPOUCXOXKIEHHS JOMAIIHUX OK.04
npouecc *uBOTHBIX. CopT, nopoza, mwraMM. COBpeMeHHbIe METO/IbI CeNIeKLIMU. MaccoBbIit OK.07
U UHIUBUAYAJBbHBINA OTOOPHI B CENEKINMH PACTeHUH U *KUBOTHBIX. OLieHKa 3KcTephepa. binskoponcrsenHoe IIK 3.2
ckpewmBanue — UHOpuAMHT. Yncras nuaMa. CkpelquBaHHe YHCTHIX JUHUH. ['ereposuc, umm rudpugHas
cuna. HepoacrBenHoe ckpemuBanne — aytOpumuHr. OtnanéHHas ruOpuausanus W €€ YCIeXH.
HckycCTBEHHBI MyTareHe3 W MOJy4YeHUe MOJUIIOUAO0B. JIOCTHXKEHUS CEeNEKLUM PAaCTeHUH, KUBOTHBIX U
MHKPOOPTraHU3MOB
Tema 10.2. Conepxxanne yueOHOro MaTepuaa OK.01
OcHoBbI BbuorexHoNOrMs Kak OTpacyb MPOU3BOACTBA. | €HHast WHKeHepus. JTamnbl co3nanus pekomOnHanTHoH JIHK OK.02
OMOTEeXHOJIOTHH | M TpPAaHCT€HHBIX OpraHu3MoB. Kierounas wumxeHepus. KierouHele KyiabTypbl. MUKpPOKJIOHAJIBHOE OK.04
pasMHOXXeHUe pacTeHuil. KiioHMpoBaHHE BBICOKONPOIYKTUBHBIX CEJIbCKOXO3SIMICTBEHHBIX OPraHU3MOB. OK.07
Oxonoruueckue U 3tndeckue npodaemsl. [ MO — reneTndecku MOAU(PHUIUPOBAHHBIE OPTAaHU3MBI IIK 3.2
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Tema 10.3. [IpodeccroHanbHO OPUSHTUPOBAHHOE COJEPIKAHUE 2 OK.01
buorexnonorun | OCHOBHBIE HAIpPABICHHsS COBPEMEHHOW OHMOTEXHOJOrMH B NMPO(GECCHOHAIBHONW NeSTENbHOCTH YeNIOBEKa. OK.02
B KH3HH H Metons! OuorexHonoruu. OObEeKTh OMOTEXHOJIOTHH. JTHKA OMOTEXHOIOTHIECKIX OK.04
npodeccuun U T€HETUYECKHX SKCIepruMeHTOB. [IpaBuina noncka u aHann3a OMO3KOJIOrHuecKol HHpopMauu OK.07
U3 Pa3JMYHBIX UCTOYHHMKOB (Hay4yHas M ydeOHO-HaydHas JUTEpaTypa, CPencTBa MaccoBOH HMH(poOpMaLuy, IIK 3.2
cetb IHTEpHET U pyrue)
IpakTrdyeckoe 3aHsTHE 2
IIpakTrueckoe 3ansTHe Ne 13-14. Keficel Ha aHanu3 WHPOPMALMU O HAYYHBIX JOCTHXKEHHMAX B 00JacTH
TEHETHYECKUX TEXHOJIOTHH, KJIETOYHOW HMH)KEHEPUH, MHUINEBbIX OWOTEXHOJOrui. 3amura Kekica:
MpeCTaBJIeHNE PE3YJIbTATOB PELIeHUs] KeiCoB
Pa3zgen 11. Pemenne xeiicoB B 001acTH OMOTEXHOJIOTHH 6
Tema 11.1. [IpodeccroHanbHO OPUSHTUPOBAHHOE COJEPIKAHUE 1 OK.01
buorexnonorun | PazBurne mnpoMbinuleHHONH OHMOTEXHOJOTMH W €€ NPUMEHEHHE B JKM3HHM 4YeJIOBEKa, IMOWCK M aHAIN3 OK.02
B UHpOPMALUK U3 PA3IMYHBIX UCTOYHHMKOB (HaydHas M yueOHO-HAay4Has JHUTEPaTypa, CPEICTBa MacCOBOM OK.04
NpoMbIlLIeHHOC | nHQopMalun, ceTb IHTepHET U npyrue) OK.07
TH [IpakTuyueckue 3aHsITHs 5 K 3.2
IIpakTrueckue 3anstus Ne 15 Keiicel Ha aHanmu3 WHOOPMAMM O Pa3BUTHH TNPOMBILUICHHON
OMOTEXHOJIOTHIA.
Ne 16 3ammra kefica: mpeacTaBIeHUE PE3YIbTATOB PELIEHHS KeHCOB (BBICTYIICHHE C MTPE3EHTALIUEH)
IIpomexxyTounast arrecTanusi B popme a1 pepeHIHPOBAHHOIO 324€TA
Bcero: 72
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3. YcioBust peajnu3anui NporpaMmmbl y4eOHOI JTHCHUIIHHBI

3.1. TpeOoBanuss K MHHUMAJIBHOMY  MATEPHAJIBbHO-TEXHUYECKOMY
o0ecrevYeHHn10

Peanuzainuss nporpaMmbl  AUCHUIUIMHBL  TPeOyEeT HaIW4us Y4eOHOTO
KaOWHETA PKOJIOTHSI, OCHAIICHHOTO B COOTBETCTBUU ¢ npuitoskenurem 7 OIMTOIN.

3.2. UnpopmannoHHoe obecnedeHue 00y4eHus

JUist  peanuzanmu nporpaMMbl  OMOMMOTEUHBIH (POHJ 0Opa3zoBaTEILHOM
OpPraHM3alMK JOJKEH MUMETh MEUYATHBIE W/WIIHM 3JIEKTPOHHBIE 00pa30BaTENbHBIC U
WH(POPMALMOHHBIE ~ PECYPChl, PEKOMEHIOBAHHBIC JJIi  MCHOJB30BAaHUS B
00pa3oBaTEeNBbHOM MPOLIECCE, HE CTAPIIE MATH JIET C MOMEHTA U3/IAHUS.

3.2.1. OcHOBHBIE JICKTPOHHBIC H3JAHUA:

1. buonorus. 10-11 knacc (yrnyOaeHHBIA yPOBEHb): YUEOHUK JUISi CPEAHETO
obmero oOpazoBanus / B. H. Speirun [m ap.]; nox oOwmel pemakiueid B. H.
Speiruna. — 2-¢ u3n. — Mockea: UzparensctBo [Opaiit, 2022, — 357 ¢. —
(Hapoanoe npocseenue). — [SBN 978-5-534-15630-0. — TeKCT: 27€KTPOHHBIN

// O6pazoBarenbHas matdopma FOpaiirt [caliT]. — URL:
https://urait.ru/bcode/509241

2. buonorus: y4yeOHWK W TMPAKTUKyM IS CPEAHEro MpodecCHoHaTbHOTO
oOpazosanus / B. H. Slpeirun [u ap.]; nox penakuueii B. H. SIpbiruna. — 2-¢ u3a.
— Mocksa: MznarensctBo HOpaiit, 2022. — 378 c¢. — (IIpodeccuonansHoe
oOpazoBanme). — ISBN 978-5-534-09603-3. — TekcT: 3JIEKTPOHHBIA //
O6pazoBarenbHas miargopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/489661
3.2.2. JIonoJIHUTE/IbHbIE HCTOYHHKH
1. O6yxos, . K. buosorus: KIeTKu U TKaHU: y4eOHOE MOCOOUE AJII CPEAHErO
npogeccnonansHoro odpaszosanus / JI. K. O0yxos, B. H. Kupunenkosa. — 3-¢
u3l., nepepad. m gon. — Mocksa: MznarensctBo FOpaiit, 2022, — 358 ¢. —
(ITpodeccuonansioe obOpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
aneKkTpoHHbI //  OOpazoBarenbHas miatgpopma FOpait [caiit] — URL:
https://urait.ru/bcode/494034

23


https://urait.ru/bcode/509241
https://urait.ru/bcode/489661
https://urait.ru/bcode/494034

4. KOHTPO/Ib M OLICHKA PE3y/JIbTATOB OCBOCHHS YH4COHO TUCUHMILTHHBI

KOHTpOJIL H OLCHKA PACKPLIBAIOTCA YCPC3 NUCIHHUINIMHAPHBIC PC3YJIbTATHIL,
YCBOCHHLIC 3HAHWUA M HpI/IO6peTeHHBIe CTyACHTAaMH YMCHHMs, HAIIPABJICHHLIC Ha

(dbopmMmupoBaHue 00IUX U MPOPECCUOHATBHBIX KOMIETEHITUH.

Koa u HaumenoBanue gpopmupyembix
KOMIIeTeH LK

Paznen/Tema

®DopMBbI U METOABI
KOHTPOJISI U OLICHKH
pe3yJbTaTOB
o0yueHust

OK 01. Beibuparh crocoOsl peueHus
3amad npodeccHoHaIbHON
OEATENIbHOCTH ~ TNPUMEHUTEJIBHO K
Pa3IHYHBIM KOHTEKCTaM

Tembi 2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-54,6.1-63, 7.1-7.3,
8.1,82, 9193,

9. 4I1-o/c , 9.5II-o/c, 10.1,
10.2, 10.3I1-0o/c, 11.1I1-0/c

OK 02. Hcnonb3oBaTb COBPEMEHHbIE
CpencTBa IIOUCKA, aHAJIN32
U MHTEPIIpeTaly HHPOPMALIUH,

Tembi 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-43,5.1-5.4,6.1-6.3, 7.1-
73,8.1,82,9.1:93,

u uHpopMarmonHble TexHonoruu s | 9.4I1-o/c, 9.5IT-o/c, 10.1,
BBIMTOJIHEHHS 3a71a4 npodeccronanpHoi | 10.2, 10.311-0/c, 11.111-0/c
JeSITEIbHOCTH
OK 04. Oddexrurno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
B3aMMOJECTBOBaT U pabotate B | 4.3, 5.1-54,6.1-63, 7.1-7.3,
KOJIJIEKTUBE U KOMaH/IE 8.1,8.2,9.1-93,
9.4I1-o/c, 9.5II-o/c, 10.1,
10.2, 10.3I1-o/c, 11.111-0/c
OK 07. CopneiictBoBath coxpanenmto | Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
OKpY>KaroLIen cpeasl, | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1-
pecypcocOepeKeHHIO, npumensits | 7.3, 8.1, 8.2, 9.1-9.3,
3HAHUS 9 4I1-o/c, 9.5II-o/c, 10.1,
00 wusmeHenun xjmmara, npunuunel | 10.2, 10.311-0/c, 11.111-0/c
OepeKIIUBOTO MIPOU3BOCTBA,
s¢pexTuBHO AeCTBOBATH
B YPE3BBIYANHBIX CUTYALIUIX
IIK 32. IInanuposathb u| Temp1 94, 95,103, 11.1.
OpPTaHU30BBIBATH padoty o
TPaHCIIOPTHOMY  OOCNY’KUBAaHUIO B

cepe nmacCakMPCKUX MePEeBO30K

OO6cy:xneHue mo
BOMPOCAM JIEKLIUU
Paspabotka rioccapus
3anonHeHue
CPaBHUTENbHBIX
Tabnn
Tectuposanue
YcTHBII onpoc
JIMKTaHT Ha
UCTIOJIb30BaHUE
apryMEHTOB,
Ounonornyeckoi
TEPMUHOJIOTUH U
CHUMBOJIHKH
HWnnusuayanpHas
CaMOCTOSITENTbHAS
paboTta
IIpencrasnenue
Pe3yJIbTATOB
NPaKTUYECKUX padoT
KoHnTponbHbIe paboThI
3amuTa TBOPUECKHUX
pabot

3amuTa
WH/IMBUAYJIbHBIX
MPOEKTOB
Brimonnenue 3ananuii
MIPOMEKYTOUHON
aTTeCTaluu
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