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1 OO01mue 1MoJ105KeHUS

1.1 Ob1acTh NnpUMeHeHus! IPOTrPaAMMBbI

Pabouass mporpamma mucummuiuabl «bJl.13 Buonorus» npeaHasHadeHa i pead3ailuu
cpenHero ooOmiero o0pa3oBaHUS W SABIAETCS YAacTbO MPOrPaMMbl MOJATOTOBKH CIEIHAIHNCTOB
cpenero 3BeHa B cooTBercTBUM ¢ PI'OC CIIO no cnenuansHoct 43.02.16 «Typusm u
FOCTEPUUMCTBOY, YTBEPXKACHHBIM Mpukazom MunnpocsenieHuss Poccun Ne 1100 ot 12.12.2022
(pen. ot 03.07.2024).

1.2 MecTo 1uCHUIIMHBI B CTPYKTYPe OCHOBHOI MpodecCHOHAIBHOI 00pa3oBaTeIbHOM
NPOrpaMmblI

Hucuummuaa «bJ[.13 buonorus» sBhsieTcss 00sA3aTeIbHONM YacThi0 00pa30BaTEILHOM
IPOrpaMMbl MOATOTOBKM CIIELUAINCTOB cpefaHero 3seHa B coorBerctBuu ¢ PI'OC CIIO mno
cneunanbHocTH 43.02.16 «Typusm u rocrenpunmctBoy. Jucuummna npenoaaércs B 1 cemectpe.

1.3 Hesn y4yeOHOM AUCHUIIMHBI

Coneprkanue nmporpaMmMbl 00111e00pa30BaTeIbHON JUCIUTUIMHBI «BHOJIOTHS)) HApPaBIIEHO Ha
JOCTHIKEHHUE PE3yIbTaTOB €€ M3ydeHus B cooTBeTcTBUU ¢ TpeboBanusmMu OI'OC COO ¢ ydyerom
npodeccuonanshoit HampasieHHoctd OI'OC CIIO. Lens uzydyeHus TUCHUILIMHBI «bruomorusy» Ha
0a30BOM YpOBHE — OBJIaJiIcHUE OOYYaIOIIMMHUCA 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHATHHOM
OpraHU3aIMH KUBBIX CUCTEM PA3HOTO paHTa U MpuoOpeTeHrne YMEHUM UCTIOJIb30BATh 3TH 3HAHUS JJIs
TPAMOTHBIX JIEUCTBUM B OTHOIICHUH OOBEKTOB KUBOU MTPUPOIBI U PEIICHUSI PA3TMYHBIX )KU3HEHHBIX
npobiieM. JlocTmxkeHwe 1enud u3ydeHHs AucCUUIUIMHBL «buonorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs pelIeHueM caeIyouX 3a1au:

. OCBOEHHE O0YYaIOUIMMUCS CUCTEMbl 3HAHUW O OMOJIOTMYECKHX TEOPHUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTEe3aX, IpaBWaX, CIY)XKalldX OCHOBOM s (OPMHUPOBAHUS
MIPEICTABICHUI O €CTECTBEHHO-HAYYHOUM KapTUHE MUpPa, O METOAAaX Hay4HOIO TO3HAHUSI, CTPOCHHH,
MHOTOO0pa3uu U OCOOEHHOCTSAX >XUBBIX CHCTEM pPa3HOTO YPOBHS OPraHU3allid, BBIAAIOIIUXCS
OTKPBITHSIX U COBPEMEHHBIX UCCIEAOBAHUSIX B OMOJIOTHH;

. (dbopMupoBaHUE y 00y4aroIKXCsl TO3HABATENIbHbBIX, MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B IIpoIlecce aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B OMOJIOTUY HAYYHBIX B3TJIS/I0B, UJIEH
Y TIO/IXO/I0B K U3YYEHHIO )KMBBIX CUCTEM PA3HOI'O YPOBHS OPraHU3aLIUY;

* CTaHOBJEHHE Yy oOOyyaroumxcs oOmIed KyJabTypbl, (YHKIMOHAIBHONM TI'PaMOTHOCTH,
pa3BUTHE YMEHUM OOBSICHATH W OIICHUBAThH SBJICHUS OKPYXKAIOIIETO MUpaA >KHUBOM MPUPOIBI HA

OCHOBAaHUH 3HAHUM U OIlbITA, MOJTYYCHHBIX IMPU U3YUCHUHN 6I/IOJ'IOFI/II/I;
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* dopMHpOBaHHE Yy OOYYAIONMIMXCS YMEHUW WIUTIOCTPUPOBATH 3HAYCHUE OMOJIOTHYECKUX
3HAHWA B TPAKTUYECKOW JIEATEIHHOCTH 4YEJIOBEKa, PA3BUTUHU COBPEMEHHBIX METUITMHCKUX
TEXHOJIOTHI U arpOOHOTEXHOJIOTH;

. BOCMHUTAaHUE YOEKAEHHOCTH B BO3MOXHOCTH MTO3HAHUS YEJIOBEKOM KHBOW MPUPOJIBI,
HEO0OXOUMOCTH OEpeKHOr0 OTHOIICHUS K HEH, COONIOIEHUSI 3TUYECKUX HOPM IpPHU MPOBEICHUU
OMOJIOTUYECKHUX HMCCIIEOBAHUMN; * OCO3HAHUE LEHHOCTH OMOJOTMYECKHX 3HAHWMA JJIs TMOBBIIICHUS
YPOBHS DKOJIOTUYECKOU KYIbTYPBI, 17151 POPMUPOBAHUS HAYYHOTO MHUPOBO33PECHHUS;

. pUMEHEeHHE MPUOOPETEHHBIX 3HAHUHN U YMEHUH B TOBCEIHEBHOM KU3HU JJIs OLIEHKH
MOCIIEACTBHM CBOEH EATEIILHOCTH M0 OTHOLICHHIO K OKPY>KaIOLIeH cpefie, COOCTBEHHOMY 3/I0POBBIO,

o0ocHOBaHME U cOOIIOACHNE Mep MPODUITAKTUKH 3a00JICBaHUN.



1.4 Ilnanupyemble pe3yJabTaThbl 00y4eHHsI 110 JUCHUIIIHHE

Oco6oe 3HaueHNe JUCIUIUIMHA UMEET PH (POPMUPOBAHUH U PA3BUTUHU OOIIUX KOMIIETECHIINNA

Koa u HaumeHnoBanue popMupyeMbIX
KOMIIeTEeH N i
OK 01. BeibupaTs cocoObl petieHus 3a1a4
npohecCHOHATPHON NEATENbHOCTH
NPUMEHHUTENFHO K Pa3IMYHBIM KOHTEKCTaM

Ilnanupyemble pe3yJbTaThl 0OCBOEHHUS AUCHMIIUHBI

O0mue
JIMYHOCTHBIE PE3YNIBTAThI JOIKHBI OTPAXKaTh B
4acTH: TPYAOBOTO BOCIIUTAHUSL:
- TOTOBHOCTbH K TPYAY, OCO3HAHHE [ICHHOCTH
MacTepcTBa, TPYAOIO0HE;
- TOTOBHOCTh K aKTUBHOMW AEATEIBHOCTH
TEXHOJIOTHYECKOU
U conmranbHO# HaNpaBIEHHOCTH, CIIOCOOHOCTH
WHULUUPOBATH, IJIAHUPOBATh U
CaMOCTOSITEIBHO BBIIOIHATH TAKyIO
JeSITENBHOCTB;
- HHTEpeC K pa3uuHbIM cepam
podecCuOHANbHON AEATEILHOCTH.
MertamnpeaMeTHble pe3yabTaThl JOKHBI
OTpaXKaTh:
OgnazieHne yHUBEpCaIbHBIMU YU€OHBIMH
[M03HABATENIbHBIMU JEHCTBUSIMU:
a) 0a30BbIE JIOTUYECKUE JICHCTBUS:
- CAMOCTOSITETIbHO (POPMYITHUPOBATH H
aKTyalIn3upoBaTh PobIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;
- yCTaHABIMBATh CYIIECTBEHHBI PU3HAK HITH
OCHOBAaHUS JUIS CPAaBHEHHUS, KIIACCU(DUKALINH U
000011IEHHS;
- OTIPENIEIIATH 1EJH ACATEIbHOCTH, 33/1aBaTh
napameTphbl
U xputepun ux JOCTHKEHUS;
- BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUUS
B paccmarpuBaeMBbIX SBICHUSX;
- BHOCHUTb KOPPEKTHBHI B JESITEIBHOCTS,
OIIEHMBATh COOTBETCTBUE PE3YIIBTATOB IICIISIM,
OIICHMBATh PUCKH ITOCIIEICTBHI JIEATEILHOCTH;
b) 6a30Bble nccienoBareabcKue ASHCTBHUS:

JAucuMiiMHaApHBIe
I1P6 1. ChropMUpOBaHHOCTH 3HAHUI O MECTE M POJTH OUOJIOTHH
B CHCTEME Hay4YHOTO 3HaHUs;, QyHKIIMOHAIbHON IPaMOTHOCTH
YeJI0BeKa JJIsl PELICHHUS )KU3HEHHBIX MPOOIIEM.
ITP6 2. ChopMUpOBaHHOCTH YMEHUSI PACKPBIBATH COIEPKAHNE
OCHOBOIIOJIAraroIuX ONOJOrMYECKHX TEPMUHOB U TIOHATHIH:
JKU3Hb, KJIETKA, TKaHb, OPT'aH, OPTaHU3M, BH, TOITYJISLHS,
sKOCcHCTEeMa, OMoIIeH03, Onocdepa; Metadbou3M (0OMeH
BEILIECTB
U npeBpamenune 3Hepruun), romeoctas (CaMOperyJIsIs),
OuocuHTe3 OeNka, CTPYKTYPHAs! OpraHU3alus JKUBBIX CHCTEM,
JIUCKPETHOCTb, CAMOPETYJISAIUS, CAMOBOCIIPOU3BEIEHIE
(penponykuusi), HacJIEACTBEHHOCTb, U3MEHYMBOCTD,
SHEPro3aBUCHUMOCTh, POCT U Pa3BUTHE, YPOBHEBAs
OpraHu3aIys.
I1P6 3. ChopMHpOBaHHOCTH YMEHUS PACKPBIBATH COZEPKAHNE
OCHOBOIOJIAraroIX ONOJIOrMYECKUX TEOPHH U THIIOTE3:
KJIETOYHOM, XpOMOCOMHOM, MyTallMOHHOM, 3BOJIFOLIIUOHHOM,
MIPOUCXOXKIEHUS KU3HU U YEIOBEKa.
I1P6 4. ChopMHpOBaHHOCTH YMEHHSI PACKPBIBATh
OCHOBOIIOJIAraroIue OHOIOTHIECKUE 3aKOHBI 1
3akoHoMmepHocTH (I'. Mennens, T. Moprana, H.W. BaBuiona,
3. I'exkens, ®. Mromnepa, K. bapa), rpanuns! ux
MPUMEHUMOCTH K >KUBBIM CHCTEMaM.
I1P6 5. IlpuoOpeTeHue OrbiTa IPUMEHEHHSI OCHOBHBIX
METO0B HayYHOT'O II03HAHHUS, UCIIOIb3YEMBIX B OMOJIOTHH:
HaOIIOIEHUA
U onvcanus xKUBBIX CUCTEM, IIPOIIECCOB U ABJICHUM;
OpTraHM3aliy U MPOBeIeHUS ONOIOTHYECKOTO IKCIIEPUMEHTA,
BBIJIBM)KCHUSI THIIOTE3, BBISBICHUS 3aBUCUMOCTH MEXITY
UCCIIETyeMbIMU BETMYNHAMU, OOBSICHEHUS MTOJTyYEHHBIX
pe3ynbpTaToB | (OPMYITHPOBAHHS BHIBOJIOB C UCIIOJIL30BAHUEM
HAaYYHBIX IMOHSTUI, TEOPUN U 3aKOHOB.




Kon u nHaumeHoBanue ¢gopMupyemMbIxX

IInanmpyemble pe3yJbTaThl OCBOCHHUS AU CIHILTHHBI

KOMIIeTeHI Uil Oo0urue JAucuunanHapHblie
- BIIAJETh HAaBBIKAMH y4eOHO- I1P6 6. CdhropMHpOBaHHOCTH YMEHUS BBIIEIATH CYIIECTBEHHBIE
HCCIIeI0BATENbCKON MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U 3YKApHOT;

W npoekTHOH esaTeIbHOCTH, HaBbIKaMU
paspenieHus mpooeM;

- BBISIBJISTH IPUYUHHO-CJICJICTBCHHBIC CBSI3U

W axTyanu3upoBaTh 3a7a4y, BbIIBUTATh
TUIIOTE3Y

Ee pemienus, HAXOAUTL ApTyMEHTBI TS
JI0Ka3aTelIbCTBA CBOUX YTBEPXKICHUH, 3a/1aBaTh
napamMeTpbl ¥ KPUTEPHUU PEIICHUS;

- AaHATTM3UPOBATH TOJYUYCHHBIC B XOJIC PEIICHHS
3aa4uu pe3yanaTLI, KpI/ITI/ILICCKI/I OLCHHUBATh UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh H3MCHECHHUE B
HOBBIX YCIIOBUSIX;

PazpabaTbIBaTh 1I1aH peeHus mpooIeMBl C
y‘ICTOM aHaJIn3a UMCHOLIUXCS MaTepI/IaJ'IBHI)IX nu
HEMAaTEPUATBHBIX PECYPCOB;

-- YMETh MEPEHOCUTD 3HAHUS B
[M03HABATEIILHYIO

U npakTryeckyro obnactu
JKU3HEIEATETHLHOCTH;

- YMETb UHTErPUPOBATH 3HAHUA U3 PA3HBIX
MPEIMETHBIX 00JIaCTElH;

- BBIJIBUTATh HOBBIC WJICH, TIpE/IJIaraTh
OpI/IFI/IHaJIBHBIe IIoaAXodbl U peIlIeHI/ISI

OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OHMOTeoIeHO30B U YKOCHUCTEM; OCOOEHHOCTH MPOIIECCOB
0oOMeHa BEIECTB U MPEBPAIICHUS SHEPTHH B KIIETKE,
(oTocuHTE3a, ITACTUYECKOr0 U SHEPreTHIECKOro 0OMEHa,
XEMOCHHTE3a, MUT03a, MeH03a, OTTOIOTBOPEHHUS, Pa3BUTHS U
Ppa3MHOKEHUS, HHANBUAYAIEHOTO Pa3BUTHS OpraHu3Ma
(oHTOreHE3a), OOPHOBI 32 CYIIECTBOBAHUE, €CTECTBEHHOTO
otbopa, BUI000pa3oBaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB
K cpene OOMTaHUA, BIUSHAS KOMIIOHEHTOB DKOCHCTEM,
aHTPOIOI'CHHBIX U3MEHEHUIN B DKOCHCTEMaX CBOCH
MECTHOCTH,

KpyroBopora BemiecTs u npeBpalieHne YHeprun B ouocdepe.
I1P6 7. ChopMUpOBaHHOCTH YMEHUS IPUMEHSTH MOJTYYCHHBIE
3HAHUSA JJIs1 OOBSICHEHUS OMOJIOTMYECKUX MIPOIECCOB U
SIBIICHUH, TS IPUHATHS IPAKTHYECKUX PEIICHUH B
MTOBCETHEBHOW KU3HU

C nenblo obecrieueHust 0€30MacHOCTH CBOETO 3/I0POBbS H
3IIOPOBBS OKPYKAIOIINX JIFOIEH, COOITIOICHHS 3I0POBOTO
o0pas3a KU3HHA, HOPM TPaMOTHOTO TIOBEJICHHS B OKPY KAOIIIeH
MIPUPOJTHOM Cpejie; TOHUMaHUE HEOOXOIMMOCTH
WCIIOJIb30BaHUS IOCTHKCHHUI COBPEMEHHON OMOJIOTHU U
OMOTEXHOIIOTHH JIJISl PAIlHOHAIBHOTO TIPUPOAOIIOIB30BAHMSL.
I1P6 8. ChopMHUPOBAaHHOCTH YMEHUS PeIIaTh OHMOIOTHUECKUE
3aJla4M, COCTABIISITh TCHOTUITMYECKUE CXEMbI CKPEIIIUBAHMSI
Jist pa3HBIX THITOB HACJIEIOBAHUS ITPU3HAKOB ¥ OPraHU3MOB,
COCTaBIISITh CXEMBI TIEPEHOCA BEIIECTB U SHEPTUU B
dKOCHCTeMax (IIeTH MTUTAHUS, TTUIIECBBIC CETH).

I1P6 9. ChropMHpOBaHHOCTH YMEHUI KPUTHIECKH OIICHHBATH
MH(POPMAIUIO OUOJIOTUYECKOTO COJIEPIKAHUS, BKIIFOUYAIOIIYIO
MICEBOHAYYHBIC 3HAHUS M3 Pa3JIUYHbIX HCTOYHHUKOB (CpeACTBa
MaccoBO MH(OPMALIUU, HAYYHO-TTOMYJISIPHBIC MAaTEPHAIIbI);
WHTEPIPETUPOBATH ITHYECKUE ACTIEKTHI COBPEMEHHBIX
WCCIIEIOBAaHUN B OMOJIOTHUY, METUITMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh INI00aIbHbBIE IKOJIOTHUSCKUE MPOOTIEMbI




Koa u naumenoBanue popMupyeMbIxX
KOMIIeTeHIIU I

IInanmpyemble pe3yJbTaThl OCBOCHHUS AU CIHILTHHBI

Oowmme

JAucuunanHapHblie

COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHONICHUIO K HAM
COOCTBEHHYIO TIO3UIHIO.

I1P6 10. ChopMupOBaHHOCTh YMEHHIA CO3/1aBaTh COOCTBEHHBIE
MUCBMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE OMOJIOTHYECKOM
MH(GOPMAITUH U3 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO
WCIOJIb30BaTh MOHSATHHHBIN anmnapar OHMOJIOTHH

OK 02. Hcmons30BaTh COBpEMEHHBIC
CpE/ICTBA MOKCKA, aHATHM3a W HHTEPIIPETAnN
uHQOpPMaKH ¥ WHPOPMAIIOHHEIE
TEXHOJIOTHH JUTS BBITIOJHEHHUS 33124
npodeccnoHaTbHON AEATETbHOCTH

JINYHOCTHBIE PE3yIbTaThl OJDKHBI OTPAXKATh B
YaCTH: IIEHHOCTH HAYYHOTO ITO3HAHMS:
-c(hopMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH U OOIIECTBEHHOW MPAKTHKH,
OCHOBAHHOT'O Ha JTUAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B nonukyneTypHOM MHEpE.
MeTaHpeI[MeTHI)IC PE3YIbTATHI AOJIKHBI
OTpaXkaTb:

OBnasieHne yHUBEPCAIbHBIMH y4eOHBIMU
MI03HABATEIILHBIMHU JICHCTBHSAMHU:

B) pabota ¢ unpopmanmeit:

- BJIaJIeTh HaBBIKAMU TTOJTyYeHHS HH(OPMAIIH
W3 MCTOYHMKOB pa3HbIX TUIIOB,
CaMOCTOSITEIbHO OCYIIECTBIISATh MOUCK,
aHaJIN3, CHCTEMATH3aIUIO

U naTepriperanuio nHGOPMALUK PAa3THIHBIX
BUJIOB 1 (DOPM MIpeJICTaBIICHUSI;

- OLICHMUBAThb JOCTOBCPHOCTDb, JICTUTUMHOCTDb
nH(popMaIuy,

Ee cooTBeTcTBHE IPaBOBBIM U MOPAJIBHO-
9TUYECKHUM HOpMaM

I1P6 1. ChopMupoBaHHOCTH 3HAHHUI O MECTE M POJIH OHOJIOTHH
B cucreme HayuHOTO 3HaHUS; ()YHKIIMOHAIBHON IPAMOTHOCTH
YeJIoBeKa JIJIsl PElICHHUs )KU3HEHHBIX MPOOIIEM.

I1P6 7. CdhropMHUpOBaHHOCTH YMEHUS IPUMEHSTH ITOTyICHHBIC
3HAHUS 17151 OOBACHEHUS! OMOJIOTMYECKHUX MIPOLIECCOB U
SIBJICHUM, JUIsI IPUHATUS IPAKTUYECKUX PELICHUHN B
MHOBCEIHEBHOM XU3HU

C nenpro obecriedeHns 0€30MacHOCTH CBOETO 3/I0POBBS H
3[I0POBbSI OKPYKAOIIHUX JIFOZCH, COOTI0IEHHS 3J0POBOTO
00pa3a )KM3HU, HOPM IPaMOTHOTO TIOBE/ICHUS B OKPY KaroIei
NPUPOAHON Cpezie; NOHUMAaHUE HE0OX0IUMOCTH
WCTIOJIb30BaHMS JOCTHXECHUI COBPEMEHHOW OMOIOTHH U
OMOTEXHOJIOTHH [T PAalMOHAIEHOTO TIPHPOIOTIONIH30BaAHUS.
I1P6 10. ChopMupoBaHHOCTE YMEHUH CO3AaBaTh COOCTBEHHBIE
MUCbMEHHBIE U YCTHBIE COOOIIEHNSI Ha OCHOBE OMOJIOrMYECKOM
WHPOPMAIUK U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
WCTIOJIb30BaTh MOHATHIHBIN anmapaT OUoIoTUr

OK 04. D¢ dhexkTrBHO B3aUMOJICHCTBOBATH U
paboTaTh B KOJUIEKTUBE U KOMaH/IE

JIMYHOCTHBIE PE3YIBTATHI JOJIAKHBI OTPAXKATH B
YaCTHU: LEHHOCTH HAy4YHOI'O ITO3HAHUS:
OCO3HaHHE LICHHOCTH HAyYHOU JEATEIbHOCTH,
FOTOBHOCTB OCYIIECTBIISATH IPOEKTHYIO U
HCCIIEA0BATEIBCKYIO IEATENbHOCTD
WHJUBUYAIILHO U B TPYIIIIE.

I1P6 5. IlpnoOpeTeHue orbITa IPUMEHEHHSI OCHOBHBIX
METO/IOB HAyYHOTO ITO3HAHWSI, UCTIOJIb3yEMBIX B OMOJIOTHH:
HAOJIIO/ICHHS U OTMCAHUS JKUBBIX CUCTEM, IPOLIECCOB M
SIBIICHUI; OpraHU3aI[iy U IPOBEACHUS OHOJIOIHUECKOTO
SKCIIEPUMEHTA, BEIBIDKEHUS TUTIOTE3, BHISIBIICHUS
3aBHCHMOCTH MEX]Ty UCCIIEyeMbIMH BEIMIHMHAMH,
00BSCHEHHMSI MTOJTYUYECHHBIX PE3YJIbTaTOB




Koa u naumenoBanue popMupyeMbIxX
KOMIIeTeHIIU I

IInanmpyemble pe3yJbTaThl OCBOCHHUS AU CIHILTHHBI

Oowmme

JAucuunanHapHblie

OK 07. ConelicTBOBaTh COXpaHEHHIO
OKpY>Kalolllel cpefibl, pecypcocOepeskeHHIO,
MIPUMEHSATH 3HAaHUS 00 M3MEHEHUH KJINMAaTa,
MIPUHIIUIIBI OEPEKIIMBOTO MPOU3BOICTBA,

3¢ ()EeKTUBHO IEHCTBOBATH B UPE3BbIUAHHBIX
CUTYaLMSIX

MertanpeaMeTHbIE PE3YIbTATEI JOJKHBL
OTpaXaTh:

OsnageHue yHUBEpCaIbHbBIMU
KOMMYHHKATHBHBIMY JEHCTBUAMH:

b) coBmecTHas neqATeNnbHOCTD:

- IOHUMATh U UCTIOJIb30BATh PEUMYIIECTBA
KOMaHIHOI

W wanuBuyansHON paboOTHI,

- IPUHUMATB 1€JI1 COBMECTHOM JesITeTbHOCTH,
OpPTraHHU30BbIBaTh H KOOPAUHUPOBATH AEHCTBUA
Ilo ee JOCTHIKEHNUIO: COCTABIIATH IIAH
JIEUCTBUH, PACIIPEAEINATH POJIU C YUYETOM
MHEHHH Y4aCTHHKOB O0CYKJaTh Pe3yJIbTaThl
COBMECTHOM pabOThI

JIMYHOCTHBIE Pe3yIbTaThl IOMKHBI OTPAXKaTh B
YaCTH: IKOJIOTMYECKOI0 BOCIIUTAHUS: -
c(hOpMHUPOBAHHOCTD IKOJIOTMYECKOH KyJIbTYPBHI,
[MOHMMAaHHUE BIMSHHSA COLIHAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE
MNPUPOIHOMN

U conmanbHOI cpensl, 0CO3HAHHUE TI00aTIBLHOTO
XapakTepa 3KOJIOTHYECKUX pobiiem;

- IUIAHUPOBAHUE U OCYIIECTBJIEHNE JIEUCTBUH B
OKPY>KaIOIllEeH cpefie Ha OCHOBE 3HAHUS LieNel
YCTOWUYMBOTO PA3BUTHUS YEJIOBEUECTBA;

- aKTUBHOE HENPUATHE JEHCTBUMN, IPUHOCALINX
BpEA OKpYXKaIOIlEH Cpee;

- YMEHHE MTPOTHO3UPOBATH HEOIATONPHUSITHBIC
3KOJIOTUYECKHE MTOCIIEACTBUS
MIpeANPUHUMAEMBIX IEHCTBHH, TPEeI0TBpAIaTh
UX;

- pacCUIMpPEHHE ONBITA JAEATEIBHOCTH
3KOJIOTUYECKOM HANPABIEHHOCTH.
MeTtanpeaMeTHbIE PE3YIbTATHI JOKHBI
OTpaXKaTh:

U GopmynupoBaHus BEIBOJIOB C UCIOIb30BAHUEM HaY4HBIX
MOHATUH, TEOPUM U 3aKOHOB

I1P6 5. IlpuoOpeTeHue orbiTa IPUMEHEHHSI OCHOBHBIX
METO/IOB HAyYHOT'O TIO3HAHMUSI, HCTIOTIb3YEMBIX B OMOJIOTHH:
HaAOIIOICHIS

W omicanms )XUBBIX CHCTEM, IPOIIECCOB U SBIICHUIA,
OpraHu3aliy ¥ MIPOBEICHHU OMOJIOTUIECKOTO IKCIIEPUMEHTA,
BEIIBIDKEHUS TUTIOTE3, BBISBICHUS 3aBUCUMOCTH MEWKIY
WCCIIeyeMbIMH BeTMUYNHAMHY, 00BSICHEHHS MTOTyUYEeHHBIX
pe3yIbTaTOB

U dhopmynupoBaHus BHIBOJOB C HCIIOJIb30BAHUEM HAYyUHBIX
MOHSITUH, TEOPUM U 3aKOHOB.

I1P6 6. ChopMHUPOBAaHHOCTH YMEHUS BBIJCIIATH CYIICCTBCHHBIC
MPU3HAKH BUPYCOB, KIETOK MPOKAPUOT U SYKApPHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB,
OHMOTEOLEHO30B M HKOCUCTEM; OCOOCHHOCTH MIPOLIECCOB
oOMeHa BEIIeCTB U MPEBPAICHHS SHEPTHH B KIIETKE,
¢doTocrHTE3a, IIACTUYECKOr0 U SHEPreTHIECKOro 00MeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OILIOIOTBOPEHHUS, PA3BUTHUA U
Pa3MHOKEHUS, HANBUAYATHFHOTO PA3BUTHS OPTaHU3Ma
(onTOTEHE3a), 6OPHOBI

3a cyliecTBOBaHHUE, ECTECTBEHHOI'O 0TOOPa, BU000pa30BaHus,
MPHUCIIOCOOJIEHHOCTH OPTaHU3MOB K Cpefic OOUTaHusl, BIUSHUS
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IInanmpyemble pe3yJbTaThl OCBOCHHUS AU CIHILTHHBI

Oowmme

JAucuunanHapHblie

OsnageHue yHUBEpCaIbHBIMU
KOMMYHHUKAaTHBHBIMH JIEHCTBUSMHU:

b) coBmecTHas nesTeIbHOCTS:

- IOHMMATh U MCIIOJIB30BaTh IPEUMYIIECTBA
KOMaHIHOM

W unauBuayanbsHON pabOTH;

- IPUHUMATB €I COBMECTHOM JESTEIbHOCTH,
OpPraHHU30BbIBaTh U KOOPAHHUPOBATH AEHCTBUA
ITo ee nOCTHKEHUIO: COCTABIIATH IIJIaH
JEUCTBUMN, PACOPENENSATh POJIU C YYETOM
MHEHHH Y4aCTHUKOB O0CY)KIaTh Pe3yIbTaThl
COBMECTHOM pabOTHI

KOMITOHEHTOB SKOCUCTEM, aHTPOIIOTEHHBIX H3MEHEHUH B
HKOCUCTEMaX CBOCH MECTHOCTH,

KpyroBopora BemiecTs 1 npeBpalieHne YHeprun B orocdepe.
I1P6 7. CdhopMHUpOBaHHOCTH YMEHUS PUMEHSTH ITOTyIeHHBIC
3HAHUS JJ1s1 OOBSCHEHUS! OMOJIOTMYECKHUX MPOLECCOB U
SIBIICHUH, JUTSl IPUHSTUS IPAKTHYSCKUX PEIICHUH B
MTOBCETHEBHOW KHU3HHU C IeNbI0 o0ecnedeHus: 0e30MacHOCTH
CBOETO 3/I0POBBS U 30POBbSI OKPY KAIOIINX JIFOACH,
cOOMI0ICHHST 37I0POBOT0 00pa3a KU3HU, HOPM ITPaAaMOTHOTO
MOBEJCHUS B OKPYKAIOLIEH IPUPOAHOU Cpelie; MOHUMaHue
HEOOXOJMMOCTH HCITOJIE30BAHUS TOCTKEHHUA COBPEMEHHON
OMOJIOTUHM U OMOTEXHOJIOTHH JIJIsl PAIlHOHATBHOTO
MPUPOAOTIOITH30BAHUS
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2 CTpyKTypa U coJep:kaHue JUCHUILIHHBI

2.1 O6bem yueOHOI TUCHMIJIMHBI U BUABI padoT

dopma o0yuenust — Ounas (0OCHOBHOE 00111ee 00pa30BaHHE)

O0beM yueOHOI padoThIl, Hyac.

Bunsbi yueoHoii padoThI

B T. 4. 10 CEMeCTpaM

Bcero 1
Y4eOHast Harpy3ka 00y4arnuxcs BCEro, B TOM YHUCIIE: 72 72
JIEKIIAU 24 24
MIPAKTHYECKUE 3aHATHUS 24 24
KypcoBasi paboTta - -
camocTosiTeTbHast paboTa oOydaromuxcs 22 22
KOHCYJIbTAITIH 2 2

IMPOMECIKYTOUYHAA aTTCCTAllMA

@opMBI IPOMEKYTOUYHOHN aTTECTALMH

2.2 TemaTu4ecKuii IJIaH U COiePKaAHUeE THCIUTITHHBI

HpelICTaBI/ITI) TEMaTHUYEeCKHH MIaH U COACPIKAHUC JUCHUIIJIMHBI B (1)opMe Ta6JII/IIII)II

HaumenoBanmue pa3aesioB u
TEM

Conep:xanue yueOHOro MaTepuaJa

3ayer ¢ OIeHKOH

O0BéM yacoB

J IIP

CPC

3ayer ¢ OIeHKOH

Texyumasn

¢popma
KOHTPOJIS

dopmupyemble
KOMIIETEeHIIUH

Pa3gen 1. Buoaorus

KaK HayKa. 7KuBble cuCTEMBI U HX OpraHu3anus

1 0

0

Tema 1.1. buonoruss cucreme
Hayk. O0m1ast XxapakTepucTrUKa
KU3HA

buonorus — Hayka o »xuBoil npupoje. CBsi3u OMOJIOTHH €
001IeCTBEHHBIMU, TEXHUYECKUMHU U JPYTUMU
€CTECTBEHHBIMH HayKaMH, puiiocopuei, peuruen, 3TuKoii,
ACTETUKON U IpaBoM. Pois Ouonoruu B popmMupoBaHUN
COBPEMEHHOW Hay4yHOU KapTuHbI Mupa. Cucrema
OMOJOTrMYECKHUX HayK.

MeTob! Mo3HaHMS )KUBOW MPUPO/bI (HabIroAeHue,
AKCIIEPUMEHT, ONMCaHUE, U3MEPEHUE, KIacCupUKaIus,
MO/JICIMPOBaHME, CTATUCTHYECKast 00paboTKa TaHHBIX).
Xusble cucteMbl (OMOCUCTEMBI) KaK MPeIMET U3yUeHUs
6uosioruu. OTINYKE KUBBIX CUCTEM OT HEOPTraHUYECKOMH
npupoabl. CBoiicTBa GMocucTeM M UX pa3HOOOpasue.

1 0

0

O

OK-02
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HaumeHoBaHue pa3jiesioB U
TeM

Conep:xanue yueOHOro MaTepuaJia

YpoBHHU OpraHu3aui OMOCHCTEM: MOJICKYIISIPHO-
F€HETUYECKUM, KIIETOUYHbIA, OPraHU3MEHHBIH,
MOMYJISIIMOHHO-BUI0BOM, 9KOCUCTEMHBIH (OHO -
T'COIICHOTUYECKHH ), OMOChepHBIHA

Pa3nen 2 Xumudecknii COCTaB M CTPOEHHUE KJIETKH

Tema 2.1. Xumnueckut
CcOCTaB KJIETKU. Bomaun
MUHEpaJIbHbIC BEIIECTBA

Tema 2.2.buonornuecku
Ba)KHBIE XUMUYECKHE
COEIIMHEHUSI

XHWMHMYECKUH COCTAB KIETKA. XMUMHUYECKHUE DJIEMEHTBHI:
MaKpO3JIEMEHTbI, MUKpPOJIEMEHTHI. Boja u MuHepanbHble
BenlecTBa. @yHKIUU BOJIbl U MUHEPAJIbHBIX BEIIECTB B
kierke. [Tonaep)xanue ocMoTHuecKoro 6anaHca
[IpakTHueckoe 3aHsATHE

Ne 1 «buonorudeckas posib MUHEPAJIBHBIX BELIECTB B
00€eCTIeYeHNN )KU3HE IS TEIbHOCTH OPTaHU3MOB, ITPOSIBICHUS
aucOallaHca MUHEPAJIbHBIX 3JIEMEHTOBY

benku. CoctaB u cTpoenue 6e1K0B. AMUHOKUCIIOTHI —
MOHOMepHI 6eKoB. HezamMeHnMble 1 3aMEeHUMBbIe
aMUHOKHCIIOTHl. AMUHOKHUCIIOTHBIN cOCTaB. Y POBHU
CTPYKTYpbI O€JIKOBOM MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS,
TPETUYHAsl U YETBEPTUUHAS CTPYKTYypa). XUMUYECKUE
cBoiicTBa OenkoB. buonorndeckue GyHKIIMN OETKOB.
®depMeHTHI — Onosiornyeckue Kartanuzaropsl. CTpoeHue
(dbepMeHTa: aKTUBHBIN LIEHTp, CyOCTpaTHas CeUU()UIHOCTD.
Kodepmentsl. Butamunsl. Otinnunst epMeHTOB OT
HEOPraHUYECKUX KaTaJIn3aTOpPOB.

VYrneBojabl: MOHOCaxapH bl (IJ10K03a, pubo3a u
ne30kcupr003a), mucaxapuibl (caxaposa, 1aKTo3a) U
noJyincaxapupl (Kpaxmai, TIMKOTeH, HEeTI003a).
buonornyeckue GpyHKINU yriaeBo10B. JIMUIBL:
TpUTrIULEepuIbl, HocPoIUnuabI, cTepouasl. I napodpunbHo-
rusipooOHbIe CBOMCTBA. bruonornueckue GyHKIUN JTUTHIOB.
CpaBHeHHE YIIeBO/I0B, OEJIKOB U JIMIIUOB KaK UICTOYHUKOB

O0BéM yacoB

J 1P
3 3
1 1
1 1

CPC

dopMupyemblie
KOMIIeTeHI[UN

OK-01, OK-02,
OK-04

Texymasn

(¢popma
KOHTPOJIst

T, O

T, O
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HaumeHoBaHue pa3jiesioB U
TeM

Conep:xanue yueOHOro MaTepuaJia

suepruu. Hykiennoseie kucnortsl: [JHK u PHK.
Hyxneotuabl — MOHOMEpHI HYKJIIEMHOBBIX KUCIOT. CTpoeHue
u ¢pynkuuu JJHK. Ctpoenue u pynkunu PHK. ATO:
CTpoeHHe U QYHKIIUU

JIaGopatopHbie 3aHATHS (Ha BEIOOD MpEro1aBaTes)

No 1 «Onpenenenue Butamuda C B IpOJyKTaX MUTAHUS
i «Onpenenenre HaIUYUs Kpaxmaia B IPOIyKTax
MIUTAHUS

i «[ 'uapopunbHO-THIPOGHOOHBIE CBOWCTBA JTUITHIOBY
win «/3ydeHnne KaTantuTUYecKoi akTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl WIHM KaTaaasbl)»

O0BéM yacoB

J IIP

CPC

dopMupyemblie
KOMIIeTeHI[UN

Texymasn

(¢popma
KOHTPOJIst

Tema 2.3.CtpykTypHO-
(byHKIMOHATIBHAS
OpraHu3aLys KJIETOK

[Muronorus — Hayka o kietke. Knerouynas reopus — npumep
B3aUMOJCHCTBUS Uiel U PaKTOB B HAYYHOM MO3HAHUH.
MeTtobl U3y4eHMsI KIETKH.

Krnerka kak nenoctHas xuBas cucrema. O01ue npusHaku
KJICTOK: 3aMKHYTasl Hapy>kHasi MeMOpaHa, mojekyisl JTHK
KaK T€HeTHYECKHIl anmapar, CUCTeMa CUHTe3a Oellka.

Tunsl KIETOK: dyKapuOTHYECKasi U TPOKapUOTHUYECKAS.
Oco0eHHOCTH CTPOEHUS MPOKAPHUOTUUECKON KIIETKH.
Knerounas crenka 6akrepuii. CTpoeHHe 3yKapuOTHYECKON
KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U
rpubHOI Ki1eTKH. [10BepXHOCTHBIE CTPYKTYPbI KIIE€TOK—
KJIETOYHAs! CTEHKA, MNIMKOKAJIUKC, UX (PYHKIIHH.
[Tna3maruyeckas MmeMOpaHa, ee CBOUCTBA U (DYHKIIHH.
[uromnna3zma u ee opranouasl. OqHOMEMOpaHHbBIE
opra"ouas! knetku: JIIC, annapat I'onb kK, TU30COMBI.
[TonyaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPUH,
mactuel. [IponcxoxaeHne MUTOXOHIpUN 1 TutacTul. Buabt
mnactu. HememOpaHnHbIe OpraHOUIBI KJIETKH: pUOOCOMBEI,
KJIETOYHBIA LIEHTP, UEHTPUOJIN, PECHUYKH, )KTYTUKH.
@yHKIINK OPraHOMAOB KJIETKU. BKirroueHus.

T,0O
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HaumeHoBaHue pa3jiesioB U
TeM

Conep:xanue yueOHOro MaTepuaJia

Anpo — perynsTopHslii HeHTp KieTku. CTpoeHue siipa:
sniepHast 0007104Ka, KapuoIriazmMa, XpoMaTHH, SJIPHIIIKO.
XpomocoMsbl. TpaHCIIOPT BEIIECTB B KIIETKE
JIaboparopHbie 3aHATHS (Ha BEIOOD MTPEIO1aBaTels)

Ne 2 «Ctpoenue kneTku (pacTeHus, )KUBOTHbIE, TPUOBI) 1
KJIETOYHBIE BKJIIOUEHUS (KpaxMall, KapOTUHOMIBI,
XJIOPOIIIIACTHI, XPOMOTIIIACTHI )»

win «/3ydenne cCTpoeHus KIETOK PaCTeHUH, JKUBOTHBIX U
OakTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpErapaTax
1 UX OTMHCAHUE»

i «lIporuniaeMmocts MeMOpaHsbI (TTa3MOJTU3,
JIETLIa3MOJTH3 )

Pazgen 3. KuzHeaeaTeJbHOCTDH KJIETKH

Tema 3.1.00MeH BelecTs U
MpeBpalieHne SHEPTUU B
KJIETKE

OOMmeH BelrecTB, WiIK MeTa00IN3M. ACCUMUIISIINS
(mmacTuyeckuit 0OMEH) U TUCCUMMIISILINS (SHEPreTUYECKH
00MeH) — JIB€ CTOPOHBI €AMHOI0 IIpolecca MeTaboanu3Ma.
Ponb 3aKk0OHOB COXpaHEHHUs BEIECTBA U SHEPTUU B
MMOHMMaHUU MeTabonu3ma. Turbsl 0OMEeHa BEUIECTB:
aBTOTpOGHBIN U rerepoTpodHbIil. Posib pepMeHTOB B 0OMeHe
BELIECTB U MPEBPALLEHUH dHEPTUHU B KieTke. DoTocuHTes.
CaeroBas u TeMHOBas (a3bl poTocuHTe3a. Peakiuu
dbotocunTesa. DPphekTuBHOCTh POTOCHHTE3A. JHAUCHUE
¢doTocuHTe3a 1715 )KU3HU Ha 3emiie. BiusHue ycnoBuii cpeibl
Ha (OTOCUHTE3 U CTIOCOOBI MOBBIILIEHUS €0 MPOyKTUBHOCTH
Yy KYJIBTYPHBIX PaCTCHUN. XEMOCHHTES.
XeMocHuHTe3UpyoIne 6akTepuy. 3HaU€HUE XEMOCHHTE3a
JUISL JKU3HU Ha 3eMiie.

DHepreTU4ecKuii 0OMeH B KJeTKe. Pacienienue BemnecTs,
BBIIEJICHUE U AKKyMYJIMPOBAHUE SHEPTUU B KIIETKE. DTaIlbl
sHEepreTyeckoro ooMeHa. ['nukonus. bpoxkeHue u ero BUIBL.

O0BéM yacoB

J 1P
3 2
1 1

CPC

dopMupyemblie
KOMIIeTeHI[UN

OK-01, OK-02,
OK-04

Texymasn

(¢popma
KOHTPOJIst

T, O
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HaumeHoBaHue pa3jiesioB U
TeM

Conep:xanue yueOHOro MaTepuaJia

Kucnopoanoe okuciieHue, wiv KJIETOYHOE JbIXaHUE.
OxkucnurensHoe dhochopunupoBanue. IPPEeKTUBHOCTD
HHEPreTUIEeCKOro ooMeHa

O0BéM yacoB

J 1P CPC

dopMupyemblie
KOMIIeTeHI[UN

Texymasn

(¢popma
KOHTPOJIst

Tema 3.2.buocunTes Oenka

Tema 3.3. Bupycsl

Peakuuu matpuunoro cunresa. ['enetndeckas HHGpopmaIus
u JIHK. Peanuzanus reaernyeckoil nHGOpMammu B KIETKE.
['enernueckuii Koa v €ro cBOMCTBA. TpaHCKpUIIIUA —
matpuunblii cuate3 PHK. Tpancnsmus — Onocunres Oenka.
Oransl Tpancisauuu. KonupoBanue aMuHOKHUCIIOT. Pob
pubocom B OmocuHTE3E Oenka

[IpakTuueckoe 3aHaTue

Ne 2 «Pemrenue 3a7a4 Ha OINpeieIeHUE MTOCIEI0BATENIbHOCTH
HYKJICOTHIOB)»

Hexknerounsie (opmbl sxu3HU — BUPYCHL. McTOpHs OTKpBITHS
BupycoB (/1. Y. UBanoBckwuit). OCOOEHHOCTH CTPOCHHUS U
KU3HEHHOT0 1MKJI1a BUpycoB. baktepuodaru. bonesnu
pacTeHM, )KUBOTHBIX U YEJIOBEKA, BHI3BIBAEMBIE BUPYCAMHU.
Bupyc nmmynonedunuta yenoseka (BUY) — Bo3d0yaurens
CIINHa. ITpodunakTka pacnpocTpaHEeHHsI BUPYCHBIX
3a0o0sieBaHU

T,0O

T, O

Pa3nea 4. PazMHoOXkeHHe M1 HHAUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB

OK-01, OK-02,
OK-04

Tema 4.1. JKu3HeHHBIN UK
KJIETKHA

KrneTounslii uk, WM )KU3HEHHBIN UK KieTku. MHTepdasa
u muTo3. [Ipouieccel, mpoTekatoiue B HHTEphase.
Pennukanus — peakuus marpuusnoro cunresa JHK.
Crtpoenue XxpoMocoM. XpOMOCOMHBII HAOOP — KapHOTHII.
JIMITIIOUHBIN 1 TaIIONIHBIA XPOMOCOMHBIE HA0OPBHI.
XpoMmatuapl. [{luTosmornyeckre OCHOBBI pa3MHOKEHUS U
VHJMBUYAJIbHOTO Pa3BUTHUSI OPraHU3MOB. JleJIeHue KIETKU —
muto3. Ctaauu muto3sa. [Ipoueccel, mpoucxozsimye Ha
Pa3HBIX CTaAMUAX MUTO3a. bBMOIOrHYECKUil CMBICI MUTO3A.
[IporpamMmmupyemas ru0esb KIETKH - alloNTo3

T,O
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HaumeHoBaHue pa3jiesioB U

TEM

Tema 4.2. ®opmsl
Pa3sMHOXEHHs OPraHU3MOB

Conep:xanue yueOHOro MaTepuaJia

@DopMBI Pa3MHOKEHUST OPraHU3MOB: OECII0JIOE U TIOJIOBOE.
Bupl 6ecrionioro pa3MHOXKEHUS: JEICHUE HAIBOE U
MMOYKOBAHUE OJIHO U MHOTOKJIETOUHBIX, CIOPOOOpa30oBaHue,
BEreTaTUBHOE pa3MHOXeHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpraHU3MOB, €0 3HAYCHUE JJIs1 CEICKIIUH.

[TonoBoe pa3MHOXEHUE, €T0 OTINYHS OT Oecronoro. Mernos.
Cranuu Meiioza. [Iporeccsl, mpoUCXoAsIIMe Ha CTAIUAX
Metio3a. [ToBenenne xpomocom B Meiio3e. Kpoccunrosep.
buonornyeckuii CMBICI B 3HaUYCHHUE Meiio3a. ['ameTorenes —
mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX.
[TonoBbie xene3bl: CEeMEHHUKH U sMYHUKU. OOpa3oBaHue 1
pPa3BUTHE TOJIOBBIX KJIIETOK — raMeT (CIIepMaToO30u]/I,
SAULEKIIeTKA) — criepMaToreHe3 u ooreHe3. OcoOEHHOCTH
CTPOCHHUS SIMIIEKIIETOK U CIiepMaTo30u10B. OII0I0TBOPECHHE.
[TapTenorenes

O0BéM yacoB

CPC
0

dopMupyemblie
KOMIIeTeHI[UN

Texymasn
(¢popma
KOHTPOJIsA
T,O

Tewma 4.3. UnauBuayansHoe
pa3BUTHE OPTraHU3MOB

WNuauBuyansHoe pa3BUTHE (OHTOreHEe3). DMOpPHOHAIBHOE
pasButue (3MOproreHes). ITanbl SMOPHOHAIIBHOTO PA3BUTHS
y MO3BOHOYHBIX KUBOTHBIX: IpOOJIEHHUE, TaCTPyIIALu,
opranorenes. [loctamOproHanbHOE pa3BUTHE. TUIIBI
OCTAMOPHOHAIBHOTO PAa3BUTHUS: IPSAMOE, HEMPsIMOe
(MmunHOYHOE). BriusHue cpenpl Ha pa3BUTHE OPraHU3MOB;
(akTOpHl, CIOCOOHBIE BBI3BIBATH BPOXKJICHHBIE YPOICTBA.
Poct u pa3zButue pactenuit. OHTOreHe3 IBETKOBOTO
pacTeHHs: IBOMHOE OILUIOOTBOPEHHUE, CTPOEHUE CEMEHH,
CTaJluy Pa3BUTUS

Ne 3 «MHdpexonHbIe 3a001€BaHUS U SIHIEMHUH B UCTOPUU
YeJI0BEUYECTBAY.

Ne 4 «BaxkuuHnarus kak npoduiakTuka nH()EKITHOHHBIX
3a00JIeBaHUI»

T,O
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HaumeHoBaHue pa3jiesioB U

TEM

Pa3gen 5. Haca

Tema 5.1.3akoHOMEpHOCTH

HaCJICJOBaHUA

Tema 5.2. Cuensiennoe
HacJe0BaHUE MPU3HAKOB

Conep:xanue yueOHOro MaTepuaJia

€ICTBEHHOCTH U USMCHYHUBOCTDL OPraHu3MoOB

[Ipenmer u 3aaun reHeTuky. Posb nuTosoruu u
AMOPHOJIOTUH B CTAHOBJICHUU TeHETUKH. BKiaa poccuiickux
1 3apyOCKHBIX YUCHBIX B Pa3BUTHE TCHETUKUA. MeTobl
TE€HETUKH (TMOPUI0JIOTHYECKUH, ITATOTEHETUYECKUM,
MOJIEKYJIIpHO-TeHeTuUeCcKui ). OCHOBHBIE TEHETUYECKUE
noHsATUA. ['eHeTnueckas CHMBOJIMKA, UCIIOIb3yEMAasi B CXEMax
CKpEILIMBaHUIA.

3aKOHOMEPHOCTH HACJEI0BAHMS IPU3HAKOB, YCTAHOBIICHHbBIE
I'. Mennenem. MoHOTHOpUTHOE CKpEIIMBAaHUE. 3aKOH
eaMHO00pa3us ruOpUIOB IEPBOTO NOoKOoJIeHH. [IpaBuiio
JOMUHUPOBaHUSL. 3aKOH pacllleIUIeHUs] IPU3HAKOB. [ nmoresa
YUCTOTHI TameT. [ToHoe 1 HenoIHOE JOMUHUPOBAHMUE.
JurubpuiHoe ckperyBaHe. 3aKOH HE3aBUCUMOI'0
HacjeA0BaHUs Npu3HakoB. L{uToreneTnyeckre OCHOBBI
JTUTHOPUTHOTO CKpPEIIUBAHUS. AHATU3UPYIOIIEe
ckpeuruBanue. Vcrnonb30BaHne aHATU3UPYIOLETO
CKpEITUBaHUS JIJIs1 OTIPEICTICHUSI TEHOTUIIa 0co0U
[IpakTHueckoe 3aHsTHE

Neo 5 Pemienue 3a/1a4 Ha ONpeeTI€HUE BEPOSITHOCTH
BO3HUKHOBEHHMSI HACJIEJICTBEHHBIX PU3HAKOB IIPU MOHO-, U~
, TOJTUTUOPUHOM U aHATTU3UPYIONIEM CKPEITUBAHUH,
COCTABJICHHE T€HOTUITMYECKUX CXEM CKpEIINBaHUs
CuemuieHHOe HacenoBanue npusHakoB. Pabora T. Moprana
0 CIIETUICHHOMY HaclieIoBaHUI0 TeHoB. Hapyiienue
CIIETIJICHUSI TEHOB B pe3yJIbTaTe KPOCCHHTOBEPA.
XpoMOCOMHasi TEOpHs HACIEeACTBEHHOCTH. [ eHeTnueckue
KapThI.

I'enernka nona. XpoMOCOMHOE ONPEIEIICHHUE T10JIA.

AyYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIE U

O0BéM yacoB

CPC
6

1

dopMupyemblie
KOMIIeTeHI[UN

OK-01, OK-02,
OK-04

Texymasn

(¢popma
KOHTPOJIst

T, O

T,0




18

HaumeHoBaHue pa3jiesioB U
TeM

Conep:xanue yueOHOro MaTepuaJia

reTeporameTHbie opranu3mMel. HacnenoBanue npu3Hakos,
CLIENJICHHBIX C IIOJIOM

[IpakTuueckoe 3aHsiTHE

No 6 Perienue 3a/1a4 Ha onpeieieHUe BEPOSITHOCTH
BO3HUKHOBEHMSI HACJIEJICTBEHHBIX MPU3HAKOB MIPU
CLIENJICHHOM HacJIEAOBAHUHU, COCTaBJICHNE N€HOTUITNYECKUX
CXEM CKpEIIMBaHUS

O0BéM yacoB

J IIP

CPC

dopMupyemblie
KOMIIeTeHI[UN

Texymasn

(¢popma
KOHTPOJIst

Tema 5.3. 3axkoHOMEpPHOCTH
U3MEHYHBOCTH

Tema 5.4. 'eneTrka yegoBeKa

H3menunBocTh. Buabl 13MEHUMBOCTH: HEHACIICACTBEHHAS U
HacJIeICTBEHHAs. Posib cpeibl B HEHACIEACTBEHHOM
M3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(PUKAIIMOHHON
M3MEHYMBOCTH. BapualiuoHHbIN ps U BapUALIMOHHAS
kpuBas. Hopma peakuuu npusHaka. KoinuectBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBolCcTBa
MOAUGUKAITMOHHONW U3MEHYUBOCTH.

HacnencrBenHas, WM reHOTUIIMYECKasi U3MEHYMBOCT.
KomMb6unaTtuBHast ©13MEHUYMBOCTH. Mel03 U MOJI0BOM MpoIiece
— OCHOBa KOMOMHATUBHON M3MEHUUBOCTU. MyTalimoHHAast
M3MeHYUBOCTh. Knaccudukanus MyTanuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa M MPUYNHBI MyTallHN.
Myrtarenssie (GakTOpbl. 3aKOH TOMOJIOTHYECKUX PSI/IOB B
HacneacTBeHHou nusmeHunBoctu H. M. BaBuiosa
[IpakTrueckoe 3aHsTHe

Neo 7 Penienue 3a/1a4 Ha ONpeEEICHUE BEPOSITHOCTH
BO3HUKHOBEHMS HACIIEACTBEHHBIX IPU3HAKOB IIPU
Pa3IMYHBIX TUMAX B3aMMOJICHCTBUS T€HOB, COCTaBIICHHE
TEHOTUIIMYECKUX CXEM CKPELIMBAHUS

I'enetuka yenoseka. Kapuorun uyenoBeka. OCHOBHbIE
METO/bI TECHETUKH YEJI0BEKA: T€HEAIOTHUECKHUI,
OM3HELOBEIN, IMTOT€HETHYECKUI, OMOXUMUYECKHH,
MOJIEKYJIIpHO-TeHeTuueckuil. COBpeMEHHOE ONpeIeieHIe
TE€HOTHIIA: MOJJHOTEHOMHOE CEKBEHUPOBAHUE,

T,0O

T,0
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HaumeHoBaHue pa3jiesioB U

TEM

Tema 6.1.9BosronnonHast
TEOpHUs U €€ MECTOB
OuoJIoThMr

Conep:xanue yueOHOro MaTepuaJia

T€HOTUIIMPOBAHKE, B TOM 4Kciie ¢ nomousko [11[P-ananu3za.
HacnencrBeHnHble 3a0051eBaHUS UeIOBEKa: TeHHbIE 00JIE3HH,
00JIe3HU C HACIECTBEHHOM MPEAPACIOI0KEHHOCTHIO,
XpoMOcOMHbIe Ooie3Hn. COMaTHUECKUE U TeHEePATUBHBIE
mytauuu. CtBosnoBble KiieTku. [IpuHummne 3q10poBoro odpasa
KHU3HU, AMArHOCTUKH, IPOPUIAKTUKY U JICUCHUS
reHeThuYecKkux Oosie3Hel. Menuko-reHeTuuecKoe
KOHCYJIbTUPOBaHUE. 3HAYEHUE MEANIIMHCKON I'€HETUKH B
IIPEIOTBPALLEHUH U JICUEHUU T€HETUUECKUX 3a00JIeBaHUI
4eJI0BEKa

[IpakTHueckoe 3aHsATHE

Ne 8 «CocraBnenue 1 aHanu3 pOAOCIOBHBIX YEJIOBEKA»

Pa3znes 6. DBoronuoHHAss OHOJIOTUA

[Ipeanoceliky BO3HUKHOBEHHUS 3BOJIIOLMOHHON TEOPHUN.
DOBOJIIOLIMOHHAs Teopus U e€ MecTo B Oronoruu. Biusxue
ABOJIIOLIMOHHOW TEOPUU Ha pa3BUTHE OMOJIOTHH U APYTUX
Hayk. CBuerenscTBa 3Boonuu. Ilaneonronornueckue:
MIOCJIEZI0BATEIBHOCTD MOSIBIIEHNS BUJIOB B
MAJIEOHTOJIOTUYECKOI JIETOMHCH, TEPEX0IHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue pays u dpiaop
MaTEpUKOB U OCTPOBOB. DMOPUOIOTHYECKUE: CXOJICTBA U
pa3nuuus SMOPHOHOB Pa3HbIX BUIOB T03BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTHUYHBIE,
aHaAJIOTUYHBIE, PYAUMEHTAapHbIE OPTaHbl, ATABU3MBI.
MonexkyasipHO-O0MOXUMHUYECKHE: CXO/ICTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX META00JINYECKUX MyTeH y
BCEX JKUBBIX OpPraHU3MOB.

OpomorinonHas teopust Y. Jlapsuna. [Ipennocsuiku
BO3HHUKHOBEHHUS JapBUHU3MA. [[BHKYIIME CUIIBI DBOJIIOLIUN
BUJI0B 110 J[apBUHY (M30BITOYHOE pa3MHOXKEHHE MTPU

O0BéM yacoB

J IIP
3 3
1 1

CPC

dopMupyemblie
KOMIIeTeHI[UN

OK-01, OK-02,
OK-04

Texymasn

(¢popma
KOHTPOJIst

T, O
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HaumeHoBaHue pa3jiesioB U
TeM

Tema 6.2. MuKpo3BOIIOLHS

Conep:xanue yueOHOro MaTepuaJia

OTPaHUYEHHOCTU PECYPCOB, HEOPEIeIEHHAS U3MCHUNBOCTb,
O0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)
Cunrernueckas Teopus 3Botonnn (CTI) u e€ ocHOBHBIE
nosioxkeHus. Mukpossomonus. [Tonysaius Kkak equHuIa
BHJIA ¥ SBOJIOIUH.

JiBmoxymiue cuibl (paKTOpbl)IBOIIOLUH BUIOB B IPUPO/IE.
MyTannoHHBINA TIPOIECC K KOMOMHATHBHAS H3MEHUYUBOCTD.
[TonynsmmonHbIe BOJIHBI U Apeiid reHoB. M3omsnus u
murpaiusi. EctecTBeHHBIN 0TOOp — HanpaBJIsitOLTUi hakTop
sBoIIOIIMH. DOPMBI €CTECTBEHHOTO 0TOODA.
[TprcrocoOIeHHOCTh OPraHU3MOB KaK Pe3yJbTaT HBOJIOIUH.
[Ipumeps! npucnocobieHuit y opranusMoB. ApoMopdo3bl U
uanoanantanuu. Bun u Bunooopasosanue. Kpurepuu Buja.
OcHoBHbIe (GOpMBI BUI000pa30BaHus: reorpaduyueckoe,
9KOJIOTMYECKOE

O0BéM yacoB

J IIP

CPC

dopMupyemblie
KOMIIeTeHI[UN

Texymasn

(¢popma
KOHTPOJIst

T, O

Tema 6.3. Makpo3Bomtonus

MaxposBomrorusi. DopMbl 3BOTIOIUE: PUIeTHYECKas,
I[I/IBCpl"eHTHaSI, KOHBepFCHTHaH, HapEUIJ'IeJ'IBHaﬂ.
HeoOpatumocTs 3BoMIOIINMN

[TpakTrueckoe 3aHsTHE (Ha BRIOOD MpENogaBaTes)

Ne 9 «CpaBHenue BUIOB IO MOP(HOIOTHUECKOMY KPUTEPUIOH
nnu «Onucanre MpucrnocoOIEHHOCTH OpraHUu3Ma U ee
OTHOCHUTEIILHOTO XapaKkTepay»

Pa3nes 7. Bo3HukHOBeHMe W pa3BUTHE KU3HHM Ha 3eMuie

Tema 7.1. 3apoxaeHuen
pa3BUTHE )XKU3HU

JloHay4yHBI€ PEACTABIEHUS O 3apOKICHNN XU3HU. HayuHsle
TUIIOTE3bl BOSHUKHOBEHHS XKHU3HHU Ha 3emiie: abuoreHes u
MaHCIIepMUs. XUMHYECKas IBOJIIOIUSA. AOMOTEHHBIN CHHTE3
OpPraHUYECKUX BELIECTB U3 HEOPTAHUUECKUX.
DKcrepuMeHTAIbHOE MOATBEPKACHNE XUMUUECKOM
sBoJIOIMH. HauanbHble 3Tanbl OMOIOTHUECKON IBOTIOIHH.
I'unote3za PHK- mupa. ®opmupoBanne MmeMOpaHHBIX

OK-01, OK-02,
OK-04

T,O

T,0
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HaumeHoBaHue pa3jiesioB U
TeM

Tema 7.2.Cucrema
OpPraHUYECKOT0 MHpA.
[IpoucxoxaeHue yemoBeka —
aHTPOIIOTEHE3

Tema 7.3. OcHOBHBIE CTaINH
9BOJIIOLIMH YEJIOBEKA

Conep:xanue yueOHOro MaTepuaJia

CTPYKTYp ¥ BO3HUKHOBEHHE NPOTOKIETKH. [IepBbie KileTkH 1
UX 3BOJIIOIMSA. DOPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX
OpraHU3MOB.

PazuTue xu3nu Ha 3emiie 1o spam u nepuogam. Karapxeil.
Apxeiickas u nporepo3oiickas 3psl. [laneo3oiickas 3pa u eé
MEePUOJIbl: KeMOPUHCKUH, OPOBUKCKHI, CHITYPUUCKUH,
JI€BOHCKH, KAMEHHOYTOJIBHBIN, IEPMCKUNA. Me30301cKas
3pa u €€ Nepruoibl: TPUACOBBIN, IOPCKUIA, MEJIOBOM.
Kaitno3oiickas 3pa u €€ nepruoasl: MajJeoreHOBbIN,
HEOT'€HOBBII, aHTPOIIOI'€HOBBIN.

Cucrema OpraHu4ecKoro MUpa Kak OTpa)XKCHHE SBOJIIOLUH.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI OPTraHU3MOB.
XapakTepucTuKa KJIMMaTa U reoJ0rH4eCKUX MPOLECCOB.
OCHOBHBIE 3TaIlbl YBOJIFOLUN PACTUTEIBHOIO U YKUBOTHOTO
mupa. Apomop(ho3sl y pacTeHuil u KUBOTHBIX. [losiBIeHNE,
pacLBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.
DBoIoMs YeaoBeKka. AHTPOIIOIOT s Kak Hayka. Pa3Butue
IIPEICTAaBICHUN O MPOMCXO0KIEHUH YenoBeKa. MeTo bl
U3y4eHHUs aHTpororeHesa. CxoJICTBa M pa3Inuus 4elIoBeKa U
KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKaA.
JIBrokymue cuibl ((hakTophl) aHTPOIIOTEHE3A.
HacnenctBeHHast U3MEHYMBOCTb U €CTECTBEHHBIH 0TOOP.
OO01iecTBeHHBINH 00pa3 *KU3HU, U3TOTOBIIEHUE OPYIUH Tpy/a,
MBIILIJIEHHUE, PEYb

OcHOBHBIE CTaJUU 1 BETBU SBOJIIOI[MH YEIOBEKA:
aBCTpAJIONUTEKH, YenoBek ymensli, Yenosek
npAMoxosainii, YenoBek HeaHaepTanbCKui, YemoBek
pa3yMHBbII cOBpeMeHHOro tumna. Haxoaku uckomnaeMeix
OCTaHKOB, BpeMsl CyIIeCTBOBaHUs, 001acTh
pacrpocTpaHeHHs, 00bEM TOJIOBHOI'O MO3ra, 00pa3 KU3HH,
opyausl.

O0BéM yacoB

J 1P
1 0
0 1

CPC

dopMupyemblie
KOMIIeTeHI[UN

Texymasn

(¢popma
KOHTPOJIst

T, O

T,0
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HaumeHoBaHue pa3jiesioB U
TeM

Conep:xanue yueOHOro MaTepuaJia

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PACHI:
eBporeoniHas (eBpasuiickas), Herpo-aBCTPAIOUIHAS
(3xBaTOpHANIbHAS ), MOHI'OJION IHAS (a3UATCKO-
amepHuKaHckas). YepTbl Ipucnoco0IeHHOCTH
IIPE/ICTaBUTENIEH YEIOBEUECKHUX PAC K YCIOBUAM
cymiectBoBanus. EqMHCTBO yenoBeueckux pac. Kpurtuka
pacusMa

[IpakTryeckoe 3aHsATHE (Ha BBIOOD MPENoaaBaTeis)

Ne 10 «Bpems u myTu paccesneHus 4elloBeKa 10 IJIaHETe
i «I[IprcrnocobaeHHOCTh YelloBeKa K pa3HbIM YCIOBUSAM
cpenbl. Bnusitaue reorpaduueckoii cpeasl Ha MOp(hOIOTHIO |
(U3MOJIOTHIO YeIOBEKa

Pasnen 8. Opranusmsl U OKpyxamomas cpeaa

Tema 8.1.0xonorus kak
Hayka. Cpenpl
AKHU3HU.DKOJIOTUYECKHE
(bakTopsl

DKOJIOTHS KaK HayKa. 3a7a4ui U pa3JieIbl SKOJ0oTuu. MeToabl
SKOJOTHYECKUX HCCIEAOBAHUN. DKOIOTHUECKOE
MHPOBO33PEHHUE COBPEMEHHOT0 YesioBeka. Cpepl 0OuTaHus
OpraHU3MOB: BOJIHAsI, HA3€MHO-BO3/1yIlIHAs, IOYBEHHAs,
BHYTPHOPTaHU3MEHHAs. JKOJOTUYECKHUE (PaKTOPBHI.
Knaccudukanus skonoruyeckux GakTopoB: aOMOTUYECKHE,
OMOTUYECKHE M aHTPOTIOTEHHBIE. J[eiCTBHE KOIOTHYECKUX
(hakTopoB Ha OPraHU3MBL. AOHOTHYECKHE (PAKTOPHI: CBET,
TeMIieparypa, BlaxHocTb. doronepuoausm.
[IpucnocoOneHust OpraHu3MoB K JEHCTBHIO a0MOTHUECKUX
¢daktopoB. buonornueckue putmel. buotnueckue GakTopsl.
Bunbsl OnoTrueckux B3auMOJICHCTBUIN: KOHKYPEHITHS,
xunHu4ecTBO. [lapazutusm, MyTyaan3M, KOMMEHCATU3M
(KBapTHPAHCTBO, HAXJICOHMYECTBO), aMEHCAIIU3M,
HeUTpanu3M. 3HaUeHHE OMOTHYECCKUX B3aMMOJICHCTBUM JJIS
CYIIIECTBOBAHMS OPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX

O0BéM yacoB

J IIP
1 2
05 05

CPC

dopMupyemblie
KOMIIeTeHI[UN

OK-01, OK-02,
OK-04, OK-07

Texymasn

(¢popma
KOHTPOJIst

T, O




23

HaumeHoBaHue pa3jiesioB U
TeM

Tema &.2.9komornueckue
XapaKTePUCTHKH MO YJIAINN

Conep:xanue yueOHOro MaTepuaJia

DKOJIOTHYECKUE XaPAKTEPUCTUKHU NOMYIsuu. OCHOBHBIE
MOKa3aTeNH MOMYJISINN: YACISHHOCTD, TUIOTHOCTD,
POXJ1a€MOCTh, CMEPTHOCTb, PUPOCT, MUTpALIUs. JJuHaMuKa
YUCJICHHOCTH TOMYJISAINHI U €€ Perysius

[IpakTuueckoe 3aHsiTHE

No 11 «IToacuéT MmIOTHOCTH MOMYJISAIUN pa3HbIX BUIOB
pacTeHuin»

O0BéM yacoB

J IIP
05 05

CPC
0

dopMupyemblie
KOMIIeTeHI[UN

Texymasn
(¢popma
KOHTPOJIsA
T,O

Pasznen 9. Coo01ecTBa M IK0JOrHYeCKHe CHCTEMBI

OK-01, OK-02,
OK-04, OK-07

Tema 9.1.CoobiiectBa
OpPTraHU3MOB, YKOCUCTEMBI

Coo0r1ecTBo opranu3mMoB — 6uo1eH03. CTPYKTYpHI
OMOIIeHO3a: BIIOBAsI, IPOCTPAHCTBEHHAS, TPOPHUECKas
(mummeBast). Buapl-momunanTel. CBsI3u B OMOIICHO3E.
DKonorndeckue cucTeMsl (3kocucteMsl). [lorstue 06
AKOCHUCTEME U OuoreorieHo3e. DYHKITMOHAIBHBIC
KOMITOHCHTBI 3KOCHUCTEMBI: MTPOTYIICHThI, KOHCYMEHTHI,
penyueHTsl. KpyroBopor BemecTB ¥ NOTOK 3HEPTUH B
skocucteme. Tpodpudeckue (MULIEBbIE) YPOBHU SKOCUCTEMBI.
[Tummessie nienu u cetu. OCHOBHBIE MTOKA3aTENH SKOCUCTEMBI:
O6uomacca, MpoayKIHs. IKOJOTUYECKUE TUPAMU/IBI:
MPOAYKIMH, YUCICHHOCTH, OnoMacchl. CBOMCTBA 9KOCHCTEM:
YCTOMUMBOCTB, CaMOperyIsinus, pazsutue. Cykieccus

T,0O

Tema 9.2. IIpuponHeie
HKOCHCTEMBI

Tema 9.3.buochepa —
riodanpHasIKOCHCTEMa 3eMITU

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI PEK U 03EP.
JKocucTeMa XBOWHOTO WM HIMPOKOIMCTBEHHOTO Jieca.
AHTPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI.
Ypboskocuctemsl. bruonorndeckoe u X03siCTBEHHOE
3HAa4YEeHHE arpo’KOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpasue kak pakTop yCTOMUUBOCTH 3KOCUCTEM.
CoxpaHenue 6MOJIOrMYECKOr0 pa3HOOOpasus Ha 3emIie
VYuenue B. U. Bepuaackoro o 6nocepe. ['panuripl, coctas u
cTpykTypa ouocdepsbl. JKuBoe BEIIECTBO U €0 (PYHKITUH.

T,O

T,O
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HaumeHoBaHue pa3jiesioB U
TeM

Conep:xanue yueOHOro MaTepuaJia

OcobenHoctr 6mocheps! Kak ri100aIbHON SKOCUCTEMBI.
JlnnaMuueckoe paBHOBECHE U oOpaTHas CBS3b B Omocdepe.
KpyroBopoThI BEmIeCTB U OMOTCOXMMHYECKHUE [TUKITBI
3JIEMEHTOB (YIJIepo/a, a30Ta). 30HATLHOCTh OMOChepHI.
OcHOBHBIE OMOMBI CYIIN

O0BéM yacoB

J IIP

CPC

dopMupyemblie
KOMIIeTeHI[UN

Texymasn

(¢popma
KOHTPOJIst

Tema 9.4. Bausguue
AHTPOTIOTEHHBIX (PAKTOPOB HA

o6uochepy

ITpodeccronanbHO OPUEHTUPOBAHHOE COIEPIKAHHE
(comeprkaHue MPUKIAHOTO MOTYJIS)

YenoseuecTBo B 6rocdepe 3emin. AHTPOIIOTEHHbIE
n3MeHeHus B onocdepe. [moGabHbIE YKOTOTHYECKUE
npo6aemsl. CocyliecTBOBaHHE IPUPO/IbI U YEJIOBEUECTBA.
Coxpanenne 6nopasHooOpa3us Kak OCHOBA YCTOHYHMBOCTH
6uocdepsl. OCHOBa pallMOHAILHOTO YIIPABICHHUS
MIPUPOJHBIMH PECYpCaMH U UX UCTOJIb30BaHue. JlOCTIKEHHS
OMOJIOTMU U OXPaHa MPUPOJIBI

[TpakTudeckoe 3aHsaTHE (Ha BEIOOP MPENOIaBaTEIs)

Ne 12 «Otx0a6! IPON3BOACTBAY

WH «DKOJIOTHYECKUE aCTIEKTHI MPO(eCcCHOHATBHOM
NesITeTbHOCTH

i «lIpopunaktuka npodeccuoHaIbHBIX 3a00I€BaHUII»
win «BrnusHUE MTPOU3BOICTBEHHBIX (PAaKTOPOB HA OPraHU3M
94eJIOBEKa»

T,0O

Tema 9.5. Bnusinue
COIMATTLHO-IKOJIOTHUECKUX
(bakTOpoB Ha 370POBHE
YeJI0BeKa

[IpodeccronanbHO OPUEHTUPOBAHHOE COJEPIKAHUE
(conmeprkaHue MPUKITIAHOTO MOTYJIS)

310pOBBE U €ro cocTaBistonme. @akTopbl, HOJIOKUTEIBHO U
OTpHULATENILHO BIIMAIOIIME Ha OpraHu3M 4enoBeka. [Ipobiema
TEXHOT€HHBIX BO3JEHCTBHUI Ha 3I0POBbE YEIIOBEKA
(27IeKTpOMarHuTHBIE MOJIs, OBITOBASI XUMUS, U30BITOUHBIE
LIYyMBbl, paidalius U T.1.). Aantanus opraHu3Ma 4eJloBeKa K
(dhakTopaMm okpykaromiei cpeasl. [IpuHnume! hopmMupoBaHms
3J10poBbecOeperaroniero nopeaeHus. Pusnueckas

T,O
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HaumeHoBaHue pa3jiesioB U
TeM

Conep:xanue yueOHOro MaTepuaJia

aKTUBHOCTH U 3/I0pPOBbE. BHOXMMHUYECKHE aCTIeKTHI
paIOHATIBLHOTO MUTAHUS

JlaboparopHebie 3aHATHS

No 3 «YMcTBeHHas pabOTOCTIOCOOHOCTHY

i «BrnusHre abnoTruecknx (pakTopoB Ha YEIOBEKa» (B
KauecTBE TPUITEPOB, CHIKAIOIIUX pabOTOCTIOCOOHOCTbD,
MCTIOJIB30BAThH YCIOBUS OCYIIECTBICHUS IPOPECCUOHATHBHON
NeSTeNbHOCTH: IIIyM, TeMIepaTypa, puandeckas Harpyska u
T.J.)

O0BéM yacoB

J IIP

CPC

dopMupyemblie
KOMIIeTeHI[UN

Texymasn

(¢popma
KOHTPOJIst

Pa3nen 10. Cesiekunsi OpraHu3mMoB, OCHOBbI OHOTEXHOJIOTHH

OK-01, OK-02,
OK-04, OK-07

Tema 10.1. Cenexknus Kak
HayKa 1 MpoI1iecc

Cenexuus Kak HayKa M Ipolecc. 3apoKACHUE CEIEKINN U
nomectukanus. Yuenue H. 1. BaBuiiosa o nenrpax
MHOTr000pa3us U NPOMCXOXKAECHUS KYIbTYPHBIX PAaCTEHUH.
[leHTpbl NpOUCXO0XKIEHUS JOMAIIHUX XKUBOTHBIX. CopT,
nopoaa, mraMM. COBpEMEHHBIE METO/IBI CEJIEKIINN.
MaccoBblii ¥ HHIUBUAYAIbHBIA OTOOPHI B CENEKIIUU
pacTeHui 1 KUBOTHBIX. OIIEHKa 3KCTEphepa.
brnuzkopocTBeHHOE CKpenuBanne — MHOpUuHT. Yucras
nuHus. CKpelruBaHue YUCThIX JUHUN. ['eTepo3uc, ninm
rubpuanas cuia. HepoactBeHHOe ckpelyBaHyue —
ayTOopuauHr. OTnanéHHas ruopuan3anus 1 e€ ycrexu.
HckyccTBeHHBINM MyTareHes ! MoJy4eHUE TOJIUTIIIONI0B.
JIOCTUKEHUSI CEJIEKIIUU PACTEHUM, )KUBOTHBIX U
MHKPOOPTraHU3MOB

T,0O

Tema 10.2.0OcHOBEI
OMOTEXHOJIOTUH

buorexnonorus kak orpacib Npou3BoACTBA. [ eHHas
WHKeHepus. JTanbl co3aanus pekomonHanTHou JJTHK u
TPaHCT€HHBIX OpraHu3moB. KietouHas uHxkeHepus.
Knerounsie KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHHUE
pacteHuii. KnonnpoBaHnue BICOKOIPOIYKTUBHBIX

T,O
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HaumeHoBaHue pa3jiesioB U
TeM

Conep:xanue yueOHOro MaTepuaJia

CEJIbCKOXO35IMCTBEHHBIX OPTaHU3MOB. JKOJIOTHUECKHUE U
studeckue nmpobaemel. MO — renernuecku
MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

O0BéM yacoB

J IIP

CPC

dopMupyemblie
KOMIIeTeHI[UN

Texymasn

(¢popma
KOHTPOJIst

Tema 10.3. buorexHonornu B
KHU3HH U TIpodeccuu

IIpodeccroHanbHO OPUEHTUPOBAHHOE CO/IEPIKAHUE
(coneprkaHue MPUKIAJHOTO MOIYJIS)

OcHOBHbIE HaIlpaBJIEHUs] COBPEMEHHON OMOTEXHOJIOTUH B
npoeCCHOHATFHOMN IeATETFHOCTH YelioBeKa. MeToabl
6uotexHoiaoruu. OOBEKTH OMOTEXHOIOTUU. DTHKA
OMOTEXHOJIOTMYECKHX M T€HETHYECKUX IKCIIEPUMEHTOB.
IIpaBuia moucka u aHaiau3a OMOIKOIOTHYECKOM
nHGOpPMALUY W3 PA3IMYHBIX UCTOYHUKOB (HAay4dHAas U
yueOHO-Hay4yHasl JUTeparypa, CpeJICTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U qpyrue)

[IpakTryeckoe 3aHsATHE

Ne 13 Keiicel Ha aHanu3 HH(OPMALIUU O HAYYHBIX
JOCTHKEHUSIX B 00JIACTH T€HETUYECKUX TEXHOJIOTHA,
KJIETOYHOM MHXEHEPUH, MUILEBbIX OMOTEXHOIOTUH.

Ne 14 3ammra kelica: mpencTaBICHUE PE3YJIBTATOB PELICHHUS
KelcoB (BBICTYIJIEHUE C NTPE3EHTAINEH )

T,0O

Pazgen 11. Pemienne KeiicoB B 00,1aCTH OMOTEXHOJIOTHIA

OK-01, OK-02,
OK-04, OK-07

Tema 11.1.1. buorexuomoruu
B MMPOMBIIIJIEHHOCTH

ITpodeccronambHO OPUEHTUPOBAHHOE CO/IEPIKAHHE
(comeprkaHue MPUKIATHOTO MOTYJIS)

Pa3BuTHe NpOMBIIIIEHHONW OMOTEXHOIOTHI U e TPUMEHEHNE
B )KM3HH Y€JIOBEKA, TIOUCK M aHAIN3 WHPOPMAIIUN U3
Pa3IMYHBIX UCTOYHUKOB (Hay4Has U y4eOHO-HaydHas
JUTEpaTypa, CpeICTBA MacCOBOM MH(OPMAIINH, CETh
WuTepHer u apyrue)

Ne 15 Keiicel Ha aHanu3 nHOpMaLUK O Pa3BUTUN
MIPOMBIIIJICHHONW OMOTEXHOJIOTHI (TI0 MUHU-TPYIIIIaM).

T,O
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HaumeHoBaHue pa3jiesioB U
TeM

Tema 11.1.2. CoumansHo-
ATHYECKUE ACIIEKTHI
OUOTEXHOJIOTUN

Conep:xanue yueOHOro MaTepuaJia

Ne 16 3amura keiica: mpeacTaBICHUE PE3YJIBTATOB PEILICHUS
KEHCOB (BBICTYIUICHHE C MPE3CHTAITUEH )

[TpodeccronanbHO OPUEHTUPOBAHHOE CO/ICPIKAHHE
(comepxaHue MPUKIATHOTO MOTYJIs)

DTUYECKUE aCTIEKThI PA3BUTHUSA OMOTEXHOJIOTHNA U
MIPUMEHEHHE UX B KU3HU YEJIOBEKa, IOMCK U aHallu3
nHGOpPMAIMY U3 PA3THYHBIX HCTOYHUKOB (HaydHas U
yueOHO-Hay4YHas JINTepaTypa, CpeacTBa MacCOBOI
uHpopmanuu, cetb IHTEpHET U qpyrue)

Ne 15 Keiicol Ha ananu3 uHdopmanuu 00 ITHUECKUX
acreKTax pa3BUTUs OMOTEXHOJIOTUH (110 MUHU-TPYIIIIAM).
Ne 16 3ammra keiica: mpeACTaBICHUE PE3YyIbTaTOB PEIICHUS
KEICOB (BBICTYIUICHHE C MPE3CHTAINEH)

O0BéM yacoB

J IIP

CPC

dopMupyemblie
KOMIIeTeHI[UN

Texymasn

(¢popma
KOHTPOJIst

T, O

Tema 11.1.3. buorexuomgoruu
U TEXHUYECKUE CUCTEMBI

IIpodeccroHambHO OPUEHTUPOBAHHOE CO/IEPIKAHUE
(comeprkaHue MPUKIAHOTO MOIYJIS)

Pa3Butue OMOTEXHOJIOTHI ¢ IPUMEHEHUEM TEXHUUYECKHX
cucteM (OrouHx)eHepus, OnonHpopMaTuka, OMOHNKA) U UX
IIPUMEHEHHE B KU3HU YEJI0BEKA, IOMCK U aHAIIN3
nH(}OPMAaLIUY U3 Pa3IMYHBIX UICTOYHUKOB (Hay4yHas U
yueOHO-Hay4yHasl JUTeparypa, CpeJIcCTBa MacCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue)

Ne 15 Keiicol Ha aHau3 nHGOPMALIUU O PA3BUTUU
OMOTEXHOJIOTHM ¢ TPUMEHEHNEM TEXHUYECKUX CUCTEM (110
MUHU-TPYIIIaM).

Ne 16 3ammra keica: IpeaCTaBICHUE PE3yIbTaTOB PEIICHHUS
KelcoB (BBICTYIUICHUE C MTPE3eHTaINe )

Hroro yacos:

24 24

22
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2.3 PeruiaMeHT pacnpeaejieHust BUAOB pador no aucuuniuHe ¢ JJOT
JlaHHas NUCHUIUIMHA peaTu3yeTcsl ¢ MPUMEHEHHEM JMCTAHLIMOHHBIX 00pa3oBaTeIbHBIX
texnonoruit (J1OT). Pacnpenenenne BumoB ydeOHON pabOThl, (OPMATOB TEKYIIETO KOHTPOJIS

npeacrasiensl B Tabmume 2.3:

Tabmuua 2.3 — Pacnpenenenue BUAOB yueOHOM pabOThI U TEKYIIEH aTTeCTaluu

Buna yueOHo# padoThl dopMaT npoBeeHUs
JlexuroHHBIE 3aHATHS YactuuHo ¢ npumenenuem JJOT
[IpakTHyeckue 3aHsATUs Yactuuno ¢ npumenenueM JJOT
Texymui KOHTPOJIb YactuuHo ¢ npumenenuem JJOT

@opMbI TEKYLIET0 KOHTPOJISI ®opMaT npoBeeHUus
TectupoBanue YactuuHo ¢ npumenenuem JJOT
Omnpoc Yactuuno ¢ npumenenueM JJOT
KonrponbHas padora YactuuHo ¢ npumenenuem JJOT

I[OCTYH K CUCTEMC NJMCTAaHIIMOHHBIX O6pa3OBaTCJ'ILHI>IX nporpamMm OCyHIECTBIIACTCA KaXKIbIM

00yJaroIuMCsl CaMOCTOSITENILHO € JII00Oro ycTpoicTBa Ha mopTtaie: https://sziu-de.ranepa.ru , B

COOTBETCTBHH C MX UHAWBUAYAILHBIM HAPOJIEM U JIOTUHOM K JJMYHOMY KaOMHETY / IPOQHIIIO.
Texymuii KOHTPOJIb, TPOBOAUMBIN B CUCTEME TUCTAHLIMOHHOTO 00YyUEHHMsI, OLIEHUBACTCS KaK
B CUCTEME AUCTaHIIMOHHOIO 00yYeHUs, TaK U MpernojaBareieM BHe cucTeMbl. JlocTyn k MaTtepuanam
IIPEAOCTABIIAECTCS B TEUEHHUE BCETO CEMECTPA 110 MEPE MPOXO0KACHUSA OCBOCHHUSI IPOrpaMMBI. JlocTym
K KaXIOMYy BHIy pa0dOT M KOJMYECTBO INOIBITOK Ha BBIOJHEHHWE 3a/aHUS IPEIOCTABISIECTCS
OIPaHUYEHHOE BpEeMs COINIaCHO perjaMeHTy AUCLUUIUIMHBI, OIyOJMKOBAaHHOMY B CHCTEME
JMCTAaHIIMOHHOTO 00yueHus. [IpenogaBarenb OlleHUBaET BBHIIOJIHEHHBIE 00yYaroIUMUCs paboThI HE

no3aHee 14 pabouux aAHEN mocie OKOHYaHUs CPOKa BBIITOJIHEHUS.


https://sziu-de.ranepa.ru/

29

3 Matepuanbl TeKyliero KOHTPOJIsl ycreBaeMoCTH 1 IIPOMEKYTOYHOM aTTecTaluu

00y4arIIMuXCs

3.1 (I’OpM]:I H METOAbI TEKYHIEro KOHTPOJA YCHEBACEMOCTH H l'IpOMC)KyTO‘lHOﬁ

arTecTalMy 00yYAKO M XCS

Ne dopma
n/n KOHTPOJISA

Meton
KOHTPOJIA

Kpurepun oueHuBanusi

1  TecrtupoBanue

YCTHBIN

Texkyumii KOHTPOJIb

OLEHKHU «OTJIMYHO» 3aCTy>KUBACT CTYICHT,
€CJIi IGMOHCTPUPYET IITyO0KOe 3HaHHe MaTepHana
yMEHHUE CBOOOIHO OPUEHTHUPOBATHCS B TEME 3a/1aHMS,
BIIA/ICET JICKCUKOM, yMeeT MPaBUIbHO TPUMEHSATh
rpaMMaTH4YeCKUEe KOHCTPYKIIUH.

OLICHKH «XOPOIL0» 3aCTYKUBAET CTY/ICHT,
O0OHaPYKUBIIHIA MMOJIHOE 3HAHKE MaTepHaa; yCIeTHO
BBITIOJTHSOLIUI MPEAYCMOTPEHHBIC 3aJaHus; U
JOTYCTUBIINM HE3HAYUTEIIbHBIC, CTUIINCTHYECKUE
OIIIOKHU;

OLIEHKHU «Y/A0BJIE€TBOPUTEIbHO» 3aCTy>KUBACT
CTYJICHT, €CJIM YCBOUI 06a30BbIi 00BEM 3HAHUM U
OPUEHTHUPYETCS] B TPAMMATUUECKUX KOHCTPYKIIUAX, HO
“MeeT MpoOesIbl B OTJIENbHBIX ACIIEKTaX TEMBI U
3aTPYAHATHCS JaTh MOJHBIN OTBET HA MPEACTaBICHHBIC
3a/laHusl.

OLIEHKU «Hey10BJIETBOPUTEIbHO
3acIy>KUBAET CTYACHT, €CIM OOHAPYKUI
CYIIECTBEHHBIC TIPOOEITBI B 3HAHUH OCHOBHOT'O
MaTepuana, He BiaJieeT JICKCHKOM M0 MpeyIoKeHHOI
TeMe, OCHOBHBIMHU I'PaMMaTHYECKUMH KOHCTPYKIIUSIMH,
HE MOJKET CIIPAaBUTCS C OTBETOM Ha 3ajaHue 0e3
TTOMOIIIH MPENoaaBaTesl.

2 | Ompoc

YCTHBIN

OLEHKU «OTJIHYHO» 3aCTyKUBAET CTYIEHT,
€CJIM IEMOHCTPHUPYET TITyOOKOe 3HAaHUE MaTepHaia
yYMEHHE CBOOOTHO OPUEHTUPOBATHCS B TEME 3a/1aHus,
BJIAJIEET JICKCUKOM, YMEET MPABUJIBHO MPUMEHSTh
rpaMMaTH4YE€CKHE KOHCTPYKLIMH.

OLIEHKH «XOPOILLO0» 3aCITYKUBAET CTY/ICHT,
OoOHapYKUBIIMIA MMOJIHOE 3HAHKE MaTepHaa; yCIenuHo
BBINOJIHSIOIINNA MPETYCMOTPEHHBIE 3aaHU; U
JIONYCTUBIIMM HE3HAYUTENBHBIE, CTUIIUCTUYECKUE
OIHOKU;

OLIEHKHU «yA0BJIETBOPUTEIbHO» 3aCITyKUBAET
CTYJICHT, €CJIM YCBOMJI 0a30BbIil 00BEM 3HAHHH U
OPUEHTUPYETCS B TPAMMaTUYECKUX KOHCTPYKLIHAX, HO
“MeeT MPoOeITbl B OTAEIBHBIX aCMeKTaX TEMbI
3aTPYIHATHCA 1aTh MOJIHBIA OTBET HA IPEACTABIICHHBIE
3a/1aHMUSL.

OLIEHKU «HeYy10BJIETBOPHUTEIbHO
3acITy’KUBAET CTYACHT, €CJIi OOHAPYKHUII
CYIIECTBEHHBIE TPOOEIBI B 3HAHIUH OCHOBHOT'O
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n/n

dopma
KOHTPOJIA

Meton
KOHTPOJIA

Kpurepun oueHuBanus

Mmarcpuaia, HC BJIaJICCT JIEKCUKOH 110 HpCI[J'IO)KCHHOﬁ
TEMEC, OCHOBHBIMU I'PAMMATUYCCKUMU KOHCTPYKIUAMU,
HC MOXCET CIIPAaBUTCA C OTBETOM Ha 3a1aHUC 0e3
IIOMOIIIHX NpCrogaBaTCIIs.

KonTposnbnas
pabota (K)

MPaKTUYECKUI

OLICHKU «OTJIHYHO» 3aCTy)KUBACT CTYICHT,
oOHapyXUBIIHIA NTyOOKOE 3HAHUE MaTepualia, YMEHUE
CBOOOIHO BBIIOJHATH 3aJaHUsI, IOHHMAIOIIHI
B3aMMOCBSI3b OCHOBHBIX ITOHSTHI TEMBI;

OLICHKH «XOPOI0» 3aCTYKUBAET CTY/ICHT,
O0OHaPYKUBIIHIA MMOJIHOE 3HAHKE MaTepHaa; yCIeTHO
BBITIOJTHSIONTUN TTPETYCMOTPEHHBIC 3a/IaHHS;
JOMYCTUBIINM HE3HAYUTEIIbHBIC OIIMOKN: HETOUHOCTh
(haKTOB, CTHJIMCTUYECKUE OIIMOKH;

OLIEHKHU «Y/A0BJIE€TBOPUTEIbHO» 3aCTy>KUBACT
CTYIEHT, 0OHAPYXUBIIHI 3HAHHSI OCHOBHOT'O
MaTtepuaia B 00beMe, He0OX0IMMOM TSI TATBHEHUIIIETO
W3Y4YEeHUSI TUCHUILINHBL. CrpaBiIsIONIHACS ¢
BBITIOJITHEHUEM 3aJJaHUI; JOMMYCTUBIINN MOTPEITHOCTH B
OTBETE, HO 00JIaaroINi HEOOXOAUMBIMU 3HAHUSIMU
JUTSL IX YCTPAHEHHS 1101 PYKOBOJICTBOM IPEIOIaBaTeNs;

O1ieHKH «Hey10BJ1eTBOPUTEIbLHO
3aCiIy’>KMBAET CTYJICHT, 0OHAPY>KUBIINH CYIIECTBCHHBIC
npoOesbl B 3HAHUHM OCHOBHOTO MaTepHaa; He
CITPABJISIOLIUIICS C BBIITOJIHEHUEM 33JIaHUM,
JOMYCTUBIINNA CEPbE3HbIC OTPEITHOCTH B OTBETAX,
HY>K/IAIOIIHNICS B TOBTOPEHUH OCHOBHBIX Pa3/IeIOB
Kypca 1oJi pyKOBOJICTBOM IIpeIrogaBaTesl.

IIpoMe:KyTOYHBIM KOHTPOIb

3ayer ¢
OLIEHKOU

YCTHBIN

OLEHKU «OTJIHYHO» 3aCTyKUBAET CTYIEHT,
€CJIM IEMOHCTPHUPYET TITyOOKOe 3HAaHUE MaTepHasia
yYMEHHE CBOOOTHO OpPUEHTUPOBATHCS B TEME 3a/1aHus,
BJIAJIEET JICKCUKOM, YMEET MPABUIBHO IPUMEHATH
rpaMMaTH4YE€CKHE KOHCTPYKLIMH.

OLIEHKH «XOPOILLO0» 3aCITYKUBAET CTY/ICHT,
OoOHapYKUBIIMIA MMOJIHOE 3HAHKE MaTepHana; yCIelnrHo
BBITOJIHSIOIIUNA MPETYCMOTPEHHBIE 3aaHUS; U
JONYCTUBIIMN HE3HAYUTENBHBIE, CTUIIUCTUUECKUE
OIUOKU;

OLIEHKHU «yA0BJIETBOPUTEIbHO» 3aCTyKUBAET
CTYJICHT, €CJIH YCBOMJI 0a30BbIil 00BEM 3HAHHM U
OPUEHTUPYETCS B TPAMMaTHYECKUX KOHCTPYKLIMAX, HO
“MeeT MPoOeITbl B OTAEIBHBIX aCMeKTaX TEMbI 1
3aTPYIHATHCA 1aTh MOJIHBIA OTBET HA IPEACTABIICHHbBIE
3a/1aHMUSL.

OLIEHKU «HeYy10BJIETBOPHUTEIbHO
3aCITy’>KMBAET CTYJICHT, €CII OOHAPYKUJIT
CYIIECTBEHHBIE TPOOEIBI B 3HAHIUH OCHOBHOTO
Marepuaia, He BIaJCeT JEKCUKOMW MO MPEII0KEHHON
TE€ME, OCHOBHBIMU I'PAMMATHYECKUMH KOHCTPYKIUSIMH,
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Ne dopma
n/n KOHTPOJIA

Meton
KOHTPOJIA

Kpurepun oueHuBanus

HC MOXCET CIIPAaBUTCA C OTBETOM Ha 3a1aHUC 0e3
IIOMOIIIX NpCoaaBaTCIIs.

KoHTposib M oOmEeHKa pe3ylbTaTOB OCBOCHHUs 0O0IIe00pa30BaTENBLHOM TUCITUILINHBI

PaCKpBIBAIOTCS Yepe3 AUCUUIUIMHAPHBIC PE3YNIbTaThl, HalpaBiIeHHbIE HA ()OPMHUPOBAHUE OOIUX U

HpO(l)eCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II‘/'I I10 pasaciiaM U TEMaM COJACPKaHHUA yqe6Hor0 marepuala.

Oo6masi/npodeccuonaabHast
KOMIETEHIUs

Pasznen/Tema

THI OLlEHOYHBIX
MepONpPUSTHS

OK 01. Bsibupats cmocoObl
pelieHus 3aj1a4
npodeccnoHaTbEHOM
JEATSILHOCTH MPUMEHHUTEIILHO
K pa3IMYHbBIM KOHTCKCTaM

Temer 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3I1-0/c, 11.1IT-0/c

OO6cyxnenue 1O
JCKIUU
Pazpabotka rioccapus
3amnonHeHue  CPaBHUTEIbHBIX
TabJInLL

TectupoBanue

YceTHBI onpoc

JIUKTaHT Ha WCIOJIb30BaHUE
apryMEHTOB, OHOJOTHYECKON
TEPMHUHOJIOTHH U CUMBOJIUKH
NupuBunyanbHas
camocTosTeNnbHas paboTa
[IpencraBinenue pe3ynbTaToB
MPaKTHYECKUX paboT
KonTtponsHbie paboTh

3aiuTa TBOPUECKUX paboT

BOIIPOCaM

3amura WHIUBUTYJIbHBIX
IIPOEKTOB
Brinonnenue 3aJIaHUN

HpOMe)KYTO‘IHOI\/’I aTTCCTallu

OK 02. Ucnoms3zoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OnicanBaemast JTUCKYCCHUS TIO

COBpPEMEHHBIE cpeactsa | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOIpocam JIEKIHU

[IOMCKa, aHaIu3a 73, 81, 82 9.1-93, Pa3paboTka MeHTaJIbHOM KapThl

u " MHTEPIPETALMH | g 417 /o 9 5[T-0/c, 10.1, E MHHU TPYIIIax

nHpOpMaIny, BITTOJTHEHUE " 3ammTa

u UH(POPMAaILIMOHHBIE 10.2, 10.311-0/c, 11.11T-0/c 71a00paTOpHBIX PaboT

TEXHOJIOTUU JUTSI BBITIOJTHEHUS [IpencraBnenne  pe3yinbTaTOB

3a1a4 npogeccuoHaIbHON NpaKTUYECKUX padoT

JeSTeTbHOCTH [IpencraBnenne YCTHBIX
COOOLIeHNH C mpe3eHTanuei,
MOJITOTOBJICHHBIX IO TEPEYHIO
HCTOYHHUKOB,
PEKOMEHIOBaHHBIX
pernoiaBaTesieM

OK 04. D¢ dextuBrno | Temnr 2.1 -2.3, 3.1- 3.3, 4.1- | OOcyxaeHne 1O BOMpPOCAM

B3aMMOJIEHCTBOBATE U paboTath | 4.3 5.1-5.4, 6.1-6.3, 7.1-7.3, | JeKuun

B KOJIJICKTHBE U KOMaHJIC 8.1 8.2, 9.1-9.3, | lpencraBnenne  pesynbTaToB

MPAKTUYECKUX paboOT
3ammTa TBOPUECKUX paboT
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9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

3ammra
MIPOEKTOB

HHAUBUAYAJIbHBIX

OK 07. CopelicTBOBaThH
COXpaHEHUIO OKpY>KaroIeu
Cpenbl, pecypcocOepeKeHHUIO,

MMPUMCHATH 3HAHUSA

o0  M3MEHEHMHM  KJIMMATa,
MIPUHLUIIBI OepeKIMBOTO
MPOU3BOJCTBA, AP (HEKTUBHO
JIENCTBOBATH

B YpE3BBIYANHBIX
CUTYyaLUAX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-54,6.1-6.3, 7.1-
7.3, 81, 82, 9.1-93,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cyxneHue 1O BOMpocam
JEKIUU

Pa3pabotka rioccapus
3aMoNHEHUE  CPABHUTEIbHBIX
TabJInIl

TectupoBanue

VYeTHbII onpoc

JINKTaHT Ha HCIOJIb30BaHUE
apryMEHTOB, OHOJIOTHUYECKOMN
TEPMHUHOJIOTHH U CUMBOJIUKH
NupuBunyanbHas
camocTosTeNnbHas padoTa
[IpencraBinenue  pe3ynbTaToB
MPAaKTHYECKHUX padoT
KonTtponsHbie paboThI

3aiuTa TBOPUECKUX paboT

3amura WHIUBUTYJIBHBIX
MIPOCKTOB
Brinonnenue 3aJIaHUN

HpOMC)ICYTOqHOﬁ aTTCCTalln

3.2 OueHOYHBIE CPEICTBA TEKYIIEr0 KOHTPOJISI yCIIeBAEMOCTH 00y4aroUuXCs

dopma TeKyIero
KOHTPOJISt

BapI/IaHTH TEKYIICTO KOHTPOJIA

TectupoBanue

crnupab?

Bapuant A. XuMuueckuii CoOcTaB KIETKH
Tema 2.1 —2.2

Kakne xuMudeckne 371eMeHThI OTHOCSITCS K MaKpOdJIeMeHTaM?
a)C,H,O,N

0) Fe, I, Zn

B) S, P, K, Ca

I') BCE IEPEUUCIIEHHBIE
Kakas ¢yHKIMS BOJIBI B KJIETKE SIBJII€TCSI OCHOBHOM?
a) DHepreTuvecKas

0) TpaHCIIOpTHAs U PACTBOPUTEIH
B) peryisiTopHas

) “”HPOpPMAaLIMOHHAs
MoHomepamu OEITKOB SIBJISTFOTCS:
a) HyKJICOTHUIbI

6) MOHOCaxapu bl

B) AMUHOKHCIIOTBI

T') dKUPHbIE KUCIIOTHI

Kakyto crtpykrypy Oenka oOpa3yeT MOJMIIENTHIHAs LeMb, CBEPHYTas B

a) IEPBUYHYIO
0) BTOpUYHYIO
B) TPETUYHYIO
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') YeTBEPTUUHYIO

K nonucaxapuaam oTHOCSTCS:

a) IIII0K03a, PpyKTO3a

0) caxapo3a, JJaKTo3a

B) KpaxmaJl, [NIMKOTeH, LIEJUII0J103a

) pubo03a, 1e30KCuprd03a

Bapuant b. Ctpoenue u GpyHKINN KIETKU

Tema2.3-3.1

Kakue opranonibl Ha3bIBalOT MOJTYaBTOHOMHBIMU?

a) puOOCOMBI

0) MUTOXOHJIPUH H TITACTH/IBI

B) anmapat [ onbxu

T') JIN30COMBI

I'ie mpoucxoaut cuHTe3 O6enKa B 9yKapuOTHUECKOM KIIeTKe?
a) Ha pubocoMax B IIUTOIUIA3ME U Ha 1mepoxoBaToit DI1C
0) B armmapare "o mxu

B) B sApe

I') B MUTOXOHJIPUSIX

Kaxkoii nmpouecc HE oTHOCHTCS K 9HEpreTuyeckoMy oOMeny?
a) TIIUKOJIU3

0) KJICTOYHOE JIbIXaHHE

B) GOTOCUHTE3

I') OKUCJICHHE TUPOBUHOTPAIHOMN KUCIOTHI

B kakoii paze MuTO32 XpOMOCOMBI BEICTPAUBAIOTCS 10 SKBATOPY KICTKHU?
a) npodaza

0) meTadasa

B) aHa(aza

r) Tenogasa

Uro npoucxoaut B uHTepdase nepea MUTO30M?

a) permukarus JJHK

0) oOpazoBaHue BepeTeHa JeJIeHUs

B) PaCXO’KJICHHUE XPOMOCOM K ITOJIF0CaM

T') IUTOKWHE3

Bapuant B. ['eHetnka u 3Bosronus

Tewmsr 5.1 - 6.1

[Tpy MOHOTUOPUAHOM CKpEIIMBAHUU TETEPO3UTOT (Aa X Aa) pacuiernjieHue
0 TEHOTHUITY BO BTOPOM MOKOJICHUH COCTABIISET:

a) 1:2:1

0) 3:1

B) 1:1

r) 9:3:3:1

Kakoil Meron reHeTHKM YeloBeKa IMO3BOJISIET HW3ydaTh HAcCJEIOBAHHE
MPU3HAKOB B CEMbsX?

a) IIUTOTEHETUYECKUM

0) reHeaTornYeCKui

B) OJIM3HEIIOBHIN

') OMOXMMUYCCKUN

Kakoii hakTop 3BOMIONUY SIBJISETCS HAIPABIISIOMUM?

a) MyTallMOHHBIN TIPOLIECC

0) npeiid reHoB

B) €CTECTBEHHBII 0TOOD
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T') U30JISTIUS

[Ipumepom uanoananTauuy CIIyKUT:

a) BOSHMKHOBEHHE LIBETKA Y IOKPBITOCEMEHHBIX

0) IOKPOBUTEILCTBEHHAS OKPACKA Y )KMUBOTHBI

B) IOSIBJIEHUE JIETKHX Y 36MHOBOJIHBIX

') 00pa30oBaHUE XOP/Ibl Y XOPIOBBIX

Kakoii ¥3 1NEpeYuciIceHHBIX OpPraHU3MOB  OTHOCHUTCA K YEJIOBEKY
ymenomy (Homo habilis)?

a) aBCTPAJIONUTEK

0) HeaHIepTAJIeI

B) KPOMaHbOHEI]

I') ApeBHEHUIINI YesI0BEeK, N3rOTAaBIMBABIINI OpyIUs U3 KaMHSI

YcrHblit onpoc
(cobecenoBanwme /

[TpumepHbIe BOIIPOCHI IS OIIpoca 1o paszaeny «OOMeH BEeIeCTB 1 SHEPT U
OxapakTepu3yidTe 3Talbl SHEPreTM4eckoro obmeHa. Ihe mnpoucxoaut
Kaxk1bIi oTan? KakoB sHepreTuuecKkuii BbIXO?

CpaBHUTE (OTOCHHTE3 U XEMOCHHTE3. B uéM UX CXOJACTBO M pa3nuuus?

B uém cyTh peakuuii MmatpuuHoro cunresza? [IpuBeaure npumepsl.
IIpumepHbie Bonpock! 1o pasneny «HaciaencTBeHHOCTh U H3MEHUUBOCTDY
[loyuemy 3aKOH HE3aBUCUMOIO HACJENOBAHMS BBIIOJHAETCS TOJIBKO IIPH
HeaJUIeNIbHbIX reHax?

OObscHUTE MEXaHW3M BO3HHUKHOBEHHS XPOMOCOMHBIX MYTallUd U HX

AHCKyCCHS) BIMsIHME Ha (peHoTum.
Kak onpenensiercs mon y uenoseka? [lpuBeaure mpuMepsl HaciaeIOBaHUS
IIPU3HAKOB, CLIEIUIEHHBIX C MOJIOM.
Bomnpocs! st 00cyKaeHus 0 SKOJIOTHH 1 buocdepe
Kakue anTpomnoreHssle ()akTopbl OKa3bIBAlOT HauOOJIblIEE BIUSHHE Ha
ouocdepy B Baliem peruoHe?
Yro Takoe skosorndeckas cykueccua? IIpuBenute npumep nepBUUHON U
BTOPUYHOU CYKLIECCHH.
Bapuanr 1
3amanue 1 (tect u3 10 BompocoB mo TemamM «XHWMHUYECKHH COCTaBy,
«KnetouHoe cTpoeHue»).
3amanue 2 (3a1a4a Mo reHETHKE):
VY TomaToB KpacHas okpacka mionoB (R) momunupyer Haxg xéntoi (1), a
kpyrnas  ¢opma (D) — wag rpymeBuaHoir (d). Ckpecrunu
auretepo3urotHelii  copt (RrDd) ¢ pactenueMm, wumerommm kEnTble
rpymeBuaHbIe TWIOABL. OmpenenuTe TeHOTHITHI M (DEHOTUIIBI ITOTOMCTBA,
BEPOSITHOCTDH MOSIBJICHUS pACTEHUH ¢ KPAaCHBIMU I'PYLIEBUIHBIMU TI01aMHU.
Kontponbhas 3amanue 3 (CBOOOIHBIIN OTBET):
pabota OnumuTe cTauu MUTO3a U OOBSICHUTE €ro OMOJIOTHYECKOe 3HAUCHHE.

3ananue 4 (CpaBHEHHE):

3anonHuTe Tabnuy «CpaBHEHUE MPOKAPUOTUYECKON U HYKapUOTHUYECKON
KJIETOK) 10 PU3HAKaM: HaJIMYue Apa, HaTM4re MeMOpaHHbIX OpPraHOU/IOB,
pa3Mepsl, Croco0 JesIeHusl.

Bapwanr 2

3amanue 1 — tect (1o paszneny «Merabonu3m U (POTOCUHTESY).

3amanme 2 — 3amadya Ha MOHOTHOPHIHOE CKpEIIMBAHUE C HETOJHBIM
JOMHUHHUPOBAaHHUEM (HampuMep, OKpacka [IBETKOB HOYHON KpacaBHIIbI).
3amanue 3 — omucaHue mpolecca OWocuHTe3a Oenka (TpaHCKPUIIUS U
TPAHCIISILINSA).
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3ananue 4 — aHanM3 DSKOJOTMYECKOW NUPAMUIbL: JaHa YHCIEHHOCTb
OpPraHU3MOB Ha pa3HBIX TPOPHUECKUX YPOBHAX, HYKHO IOCTPOUTH
nupaMuay u 00bsiCHUTH npaBuiio 10%.

JlabopaTtophnas padora Nel (k reme 2.1).

Tema: Onpenenenue BuraMuHa C B NPOAYKTax NMUTaHUS (WIM HaJIU4Ue
Kpaxmaja).

Xox paboTsl:

[Tony4uuTh BHITSKKY U3 pa3HbIX PPYKTOB (JIMMOH, aIlebCHH, 0JI0KO).
[TpoBecTH Ka4eCTBEHHYIO PEAKIIHIO C HOI0M (Ha KpaXxMal) UM C PaCTBOPOM
fona u kpaxmaia (oOpatHoe TUTpoBaHue s BUTamuHa C).

CraenaTh BBIBOJ O COACPKAHUU BUTAMUHA B PA3JIMYHBIX IPOIYKTAX.

Otuér: opopMuTh TAONMIy C pe3ylbTaTaMu, 3amucaTb YpPaBHEHUS
peaKIvii, CIeNaTh 3aKII0UEHIE O MPAKTHYECKONW 3HAUUMOCTH.
JlabopaTtopHnas padota Ne2 (k reme 2.3).

Tema: M3yueHne cTpoeHuUs KIETOK PaCTEHH, )KUBOTHBIX U OAaKTEpHU MOA
MHUKPOCKOTIOM.

Xox paboTshl:

[IpuroToBUTH BpEMEHHBIE MUKPOIIPENapaThl: KOXKHIIA JTyKa (pacTUTENIbHAS
KJIETKa), KJIETKU AIUTENUS CIM3UCTON 000J0YKM pTa yeroBeka (KUBOTHAs
JlaGopaTopHble U | KJIeTKa), W (PUKCUPOBAHHBIN Ipenapar OakTepwii (Hampumep, CEHHas

IIPAKTUYECKUE MaJ04Ka).
paboThI 3apucoBatb U 0003HAYUTHh OCHOBHBIE CTPYKTYPBI, CPABHUTH KIIETKH.
(c opopmnerrem | BbIBOI: OTpa3sUTh MPUHIUIHAIBHBIC OTIUYMS KJIETOK PAa3HBIX IAPCTB.
oTuéTa) JlaboparopHuas padota Ne3 (k Teme 3.2).
Tema: U3yuenne KaTaJIUTHYECKOW AaKTUBHOCTH (PEpPMEHTOB (Hampumep,
aMuJIa3bl).
Xox paboTshl:

B3stb pacTBOp amuiassl (CIHOHBI) U KpaxMall.

[IpocnenuTs 3a pacuieIUIEHHEM Kpaxmaja IpU pas3HbIX TemIepaTypax
(20°C, 37°C, 60°C).

Onpenenuth ONTUMANIBHYIO TEMIIEPATYpPY AJis AEHCTBUS (epMEHTa.

OT1uét: Tabnuua ¢ pe3yibTaTam, rpaduk 3aBUCUMOCTH AaKTUBHOCTU OT
TEMIIEPaTyphl, BHIBOJ.

3.3 OueHoYHbIe CpeACTBA MPOMEKYTOYHOM ATTECTAIUHN 00YYAKIIUXCSA

dopmoii TPOMEKYTOUHOM aTTecTallly 10 AUCUHUIUIHNHE SBISETCS 3a4eT ¢ OIleHKOM B 1 ce-
MecTpe. 3a4€T MPOBOIUTCS B YCTHOM (popme. 3a1aBaeMble BOIIPOCHI MPUBEACHBI HIKE.
1. DBuosorusi Kak HayKa — e€ 3aJ1a4u, METOJIbI MO3HaHUs (HA0JII0ICHHE, SKCTIEPUMEHT, MOJICIIH-
poBaHue). YpOBHH OpTaHU3AIUH KUBOM MaTepun (MOJICKYJIIPHBIH, KJIE€TOYHBIN, OpraHM3MEHHBIH,
MOMYJISIIIHOHHO-BHIOBOM, YKOCHCTEMHBIH, OnochepHbIii).
2. OcHOBHBIE CBOICTBA JKMBBIX CHCTEM — OOMEH BEIIIECTB M SHEPTUHU, CAMOPETYIISALUS, Pa3MHO-
KEHHE, HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHUE, JTUCKPETHOCTD, PA3IPaKUMOCTb.
3. Xumuueckuii coctaB KiaeTkH — MakpoteMmenTsl (O, C, H, N), MukpoanemenTsl. Bona u mu-
HEpaJIbHBIE CONU: UX OMonoruveckue pyHKIuU (TPaHCTIOPT, TEPMOPETYIISIIHs, OyhepHOCTh, O~

ACPIKAHUEC OCMOTHUYCCKOTI'O )laB.HeHI/ISI).
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4. OpraHnyeckue BellecTBa KJIeTKH — 0eIKH (aMUHOKHUCIIOTBI, CTPYKTYPBI, (PYHKITUN — KaTau-
TUYECKasi, CTPYKTYpHasi, TPAHCIIOPTHAS, PEryJIATOpHAs ); YII€BOABI (MOHO-, M-, TIOJUCAXAPHIBL,
SHEPreTHUYECKasi U CTPYKTYpHast POJIb); JTUMUIAB (KUPBL, HOCchHOIUTHIIBI, CTEPOUIB — (YHKIIUHN);
HykiaenHoBbie kucinothl (JJHK u PHK — ctpoenne u pynkiun).
5. CrtpoeHue NPOKAPHOTHYECKOH M DYKAPHOTHYECKOH KJIETOK — CPaBHUTEIIbHAS XapaKTepH-
CTHKa (HaJIM4Ke s1pa, MEeMOPaHHBIX OPTaHOUIOB, KIIETOUYHOW CTEHKH, )KTYTUKOB | T.1.). [IpumMepbl
npoKapuoT (6akTepuu, IIMaHOOAKTEPUN ).
6. OpraHouabl dyKapuoTH4ecKkoii kiaeTku — memOpanubie (DI1C, anmapat I'onbmku, 1130-
COMBI, MUTOXOHJIPUH, TJIACTH/IbI) U HeMeMOpaHHbIE (PUOOCOMBI, KJIETOYHBINH LEHTP, HEHTPUOIIH,
PECHUYKH, KIyTUKH). VIX cTpoeHHe U GyHKIUH.
7. SIapo — cTpoeHue sIepHOi 000I09KH, KapruoIia3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI, Ka-
puoTuIl. J{UMIOUIHBINA U TarIouIHBIA HAOOPBI XPOMOCOM.
8. Merta6oau3m — accuMuIAIus (TUTACTHYECKUI OOMEH) M TUCCUMUIIAIUS (DHEPTreTHISCKUN 00-
meH). Poib pepmenToB. @OTOCHHTE3 — CBETOBAsi U TEMHOBAs (a3bl, 3HAUCHHE 111 OMOC]EpHI.
9. DHeprernueckmii 00MeH — dTAIbl pacIETUICHHSI BEIECTB: TIOrOTOBUTEIILHBIN, TITMKOJIN3
(6ecKuCIOpOIHBIN), KIETOYHOE JIbIXaHHe (KUCIIOPOIHBIN 3Tal, OKHCIUTEIbHOE ochopruaupoBa-
Hue). DPPeKTUBHOCTH Mpoliecca.
10. BuocuHTe3 Heska — peaKIy MaTpUIHOTO cuHTe3a. Tpanckpumus (cuare3 PHK), Tpancs-
1us (cuHre3 6enka Ha pubocoMax). ['eHeTnyeckuil Ko/ U €ro CBOKWCTBa (TPUILIETHOCTD, OJIHO3HAY-
HOCTb, BBIPOXKJIEHHOCTb, HEMPEPHIBHOCTH, YHUBEPCATHHOCTB ).
11. Bupycsl — HekJieTouHble (opMbl kU3HU. CTpoeHHe (Karcu, HyKJIeMHOBask KUCI0Ta, Cynep-
karicuf). JKu3HeHHbIN HUKI (IMTUYEeCKUM U au3oreHHsbli). OcHoBHBIE 3a0oneBanus (BUY, rpunm,
renaTur), Mepbl MPOQPUIAKTUKH.
12. ’Ku3zHeHHblii LUK KiIeTkH — nHTepdaza (nepuoast G1, S, G2) u Muto3. Pa3sl MUTO32 (TIPO-
¢aza, metadasa, aHadasa, Tenodasza). buonsornueckoe 3Ha4UeHHE MUTO3a (COXpAHEHHE YHCIa Xpo-
MOCOM, POCT, pEreHepaIus).
13. ®opmbI pa3MHOKEHHsI OPraHU3MOB — Oecrionoe (JeJeHne, MOYKOBaHue, CIOpooOpa3oBaHue,
BEreTaTMBHOE) U MOJI0Boe. Mel03 — CTauu, KpOCCUHTOBEp, 3HaUeHHe (KOMOMHATHBHAS U3MEHYH-
BOCTb, MOJIEP’KaHNE OCTOSHCTBA KApUOTHUIIA B PsI/ly MTOKOJICHHH).
14. TameTtorenes — criepMaToreHe3 M OOTeHe3, CTauu (pa3MHOKEHHE, POCT, CO3pEBaHHE, (POPMH-
poBanue). CTpoeHHe MOJIOBBIX KiIeTOK. OIUIOI0TBOPEHNE — HAPY)KHOE M BHYTPEHHEE, ITapTeHOTe-

HEC3.
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15. UuauBuayajbHoe pa3BuTHE (OHTOTeHEe3) — SMOPHOHANIBHBIN dTan (IpoOIeHUE, TacTPYISAINs,
opraHoreHes, 00pa3oBaHue 3apOBIIIEBBIX JTUCTKOB) U MOCTAIMOPHOHAIBHBIN (MIPSIMOE U HEMPSAMOE
pasButHe). Bnusiaue hakropos cpessl.
16. 3akonbl MeHes s — MOHOTHOPUTHOE CKPEIIMBaHUE (3aKOH eIMHO00pa3usi TMOPHIOB ITEPBOTO
IIOKOJIEHUS, 3aKOH paciiernienus). JJuruopuanoe ckpenBanye (3aK0OH HE3aBUCUMOI'0 HAaCJIe10Ba-
HUs). AHaIU3UpYIoLIee CKpeluBaHue. ['eHeTnueckas CUMBOJIMKA.
17. CuensienHoe HacjieqoBaHue — onbIThl T. Moprana, rpynimsl CLEIUIEHUs, KPOCCUHTOBEp, FEHE-
TUYECKHE KapThl. XpOMOCOMHas TEOPUS HACIEICTBEHHOCTH.
18. HacJienoBaHuMe NPU3HAKOB, CIENJIEHHBIX C MOJOM — TOMOTaMeTHBIN (XX) U TeTeporaMmeT-
Hbii (XY) nout. [Ipumepsl: reModuiIns, TaIbTOHN3M (pelieCCUBHBIC IPU3HAKHU, CLIETUICHHBIE C X-
XPOMOCOMOM).
19. M3meHnumnBoOCTH — MOUUKALIMOHHAS (HOPMA PEAKIIMU, KOJMUECTBEHHbIE/KaueCTBEHHBIE IIPU-
3HAKM) U HaclieICTBeHHas (KOMOMHATHBHAs — NEPEKOMOUHAIIMSI €HOB, MyTallHOHHAS — T€HHBIE,
XPOMOCOMHBIE, TEHOMHBIE MyTalin). MyTareHHbie ()aKTOPBI.
20. I'enernka 4yesiOBeKa — METObI M3yUeHHS (TEHEATIOTHIECKUH, OIM3HEIIOBBIN, INTOTCHETHYC-
CKUH, OMOXMMHUYECKHA, MOJIEKYJIIpHO-TeHeTnueckuil). HacnencTBeHHble 3a001eBaHNs — T€HHbIE
(penunkeronypus), xpomocoMHusle (cuHapoM [layHa). MeauKo-reHeTH4eckoe KOHCYIbTHPOBaHUE.
21. DBoawunoHHoe yyenue Y. JlapBuHa — MpeaOChUIKN (M3MEHYMBOCTbD, H30BITOYHOE PA3MHO-
JKEHHE, OTPAaHUYCHHOCTh pecypcoB). JBuxKyIiue cuibl — 00pb0a 3a CylecTBOBaHUE, €CTECTBEHHBIHN
otoop. CpaBHenue ¢ coBpemennoit CT3.
22. MMKpO3BOIIONMSA — ITOMYJIALNS KaK JJIeMEHTapHas eAnHuIa. PakTopbl 3BOJIIOLNU: MyTalllH,
npeiid reHoB, N30sALMs, ecTeCTBEHHBIH 0TO0p. DopMbl 0TOOpa (CTAOMIN3UPYIOMINNA, ABYKYIINM,
JTU3PYITUBHBIN).
23. Bua u BupooGpa3oBaHue — KpUTepuu Bua (MOphOIOrHUECcKuil, FeHETHUECKUH, SKOJIOTnye-
cKui, reorpadudeckuit u ap.). Ilytu Buoodpa3zoBanus: angonaTpudyeckoe (reorpaguueckoe) u
CHUMITaTPUYECKOE (IKOJIOTHUECKOE).
24. Makpod3Boawonus — HaBUA0Bas 3Bomonns. @opMer sBostoINN: pruneTndeckas, TMBepreHT-
Has (pacxoxXk/ieHNe), KOHBEPreHTHas (CXOJCTBO HEPOJCTBEHHBIX TPYI), NapayienbHas. Hanpasie-
HUS — apoMop(}o3 (MIPOrpeccCUBHOE), MIMOATANTAILUS (YACTHBIE PUCTIOCOOJIEHUS ), AeTeHEepallUs.
25. Bo3HukHOBeHHUe )KM3HM HA 3emJie — OCHOBHBIE TUTIOTE3HI (KPEeallmoHN3M, a0HOTeHe3, TIaHC-
nepmust). XuMUYecKast dBOJIONH: onbIThl Mumnepa—tOpu, popmMupoBanue KoarepBaToB, TUIIOTE3a
PHK-mupa. OcHoBHBIE 3Tanbl pa3BUTHS KU3HU (apXxeil, IpoTepo30i, aneo30ii, Me3030H, KaifHO-

3011).
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26. AHTpoOmNoreHe3 — CUCTeMaTHYECKOE MoJIokeHHe uenoBeka (otpsan [Ipumarer). CXoacTBO U OT-
JIMYUS YEJIOBEKA M KUBOTHBIX. J{BIDKYIIHE CHIIBI — TPYJOBasi A€ATEIbHOCTD, COLUAILHBINA 00pa3
YKU3HU, peub, MblIeHUe. CTauu: aBCTPAJIONUTEK, YEIOBEK YMEIIbIH, YETOBEK IPSIMOXOISALIHH,
HeaHjepTaliell, KpOMaHbOHell (4YeIOBEK pa3yMHbIH). UernoBeueckne pachl U UX €IMHCTBO.
27. DKoJIoTUsl KaK HayKa — 3aJ1auu, pa3/iesbl (ayTOIKOJIOTUs, IEMIKOJIOT |, CHHIKOJIOTHS). DKO-
Jgoruyeckue hakTophl: a0MOTHUECKUE (CBET, TEMIIEPATypa, BIAXKHOCTD), OMOTHYECKUE (XUIIHIYC-
CTBO, KOHKYPEHLIN, Tapa3UTU3M, MyTyaJau3M, KOMMEHCAIIU3M), aHTPOIIOI'€HHBbIE.
28. Cegexums — 3a7a41, METObI (MACCOBBIN ¥ MHAMBUAYATbHBIN 0TOOp, THOPUIU3ALIMS, TTOTUII-
JIOWIHsI, UICKYCCTBEHHBIN MyTareHes). LleHTpsl mporcxoxaeHus KyinbTypHbIX pactenuit (H.M. Ba-
BUJI0B). OCHOBBI OMOTEXHOJIOTMH — I'€HHAsl MH)KeHepHsl (1osrydeHue pekoMouHanTHbiX JJHK,
TPaHCTE€HHBIX OPTaHNU3MOB), KJIIETOUHAsl HHKEHEPUs (KYJIbTYphl KJIIETOK, KIOHUPOBAHUE), UCIIOJIB30-
Banue ['MO.
29. Dkocucrema (0uoreoueHo3) — CTpykTypa (mpoayueHTsl, koncymeHTsl | u Il mopsaka, peny-
neHTsl). Tpoduyeckue nenu (MacTOMIHBIC U JETPUTHBIC), CETH MUTAHMS. DKOJIOTUIECKHE TTHpa-
MU/IBI (YUCIICHHOCTH, OMoMacchl, sHeprun). CBOMCTBA — YCTOMYUBOCTD, CAMOPET YIS, CyKIIeC-
cusl.
30. Bbuocdepa — yuenue B.U. Bepuanckoro. ['panuiibl, KOMIOHEHTHI (3kMBOE, KOCHOE, OMOKOCHOE
BenlecTBO). DyHKIMU )KMBOI'O BELIECTBA (IHEPreTHUECKast, Cpeoodpasyrolas, ra3opas, KOHICH-
TpaunonHas). KpyroBopotsl BemiecTB (OMOreoXuMHUECKUe HUKIIbI). [ 100anbHbIe SKOTOTHIECKHE

po0JieMbl (M3MEHEHUE KIIMMaTa, 3arpsisHeHIe, yrpata Onopa3sHooOpasus) U MMyTH UX PELICHUS.

4 MeToauueckue YKazaHusd 1J1s oﬁyqamumxm M0 OCBOCHUMIO TUCHMUITJIMHBI

[Ipucrynas x wu3ydenutro jucuumuinabl COO.01.08 buonorus, CcTyaeHT JOJKEH
03HAKOMUTHCS C cojJiep:kaHnueM JaHHoW PaOouell yueOHOM mporpaMMBbl IUCHUIUIMHBI, YTOOBI UMETh
4yETKOE MpeJICTaBIeHHE O CBOeH padore.

W3ydeHne JUCLUIUIMHBI OCYILECTBISETCS HAa OCHOBE BBIJIAHHBIX IPENOJaBaTelIEM
peKOMEHJalMi MO BBIMOJIHEHUIO BCEX 3a/laHui, MPEeIyCMOTPEHHbIX YUE€OHBIM IIJIaHOM H
IIPOrpamMMoi.

B nepByto ouepenp HEOOXOAMMO YSICHUTD LEJb U 33a4l U3y4aeMOM JUCHIUIUIMHBI, OLIEHUTD
00BbEM MaTepHaia, OTBEEHHOTO [l CAMOCTOSTENIbHOW PabOThI CTY/IEHTOB, TOA00paTh OCHOBHYIO U
JOTIONTHUTEIBHYIO JINTEpaTypy, a TakKe BBIABUTH Hauboyiee BakHbIE NPOOJIEMBI, CTOAIIUE IO

BOIPOCaM U3y4aeMOMN AUCIUTIIUHBI.
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BrinonHenue 3a1aHuii 0CyIIeCTBISETCS B COOTBETCTBUU € YUEOHBIM IJIAHOM U IIPOTPaMMOM.
OHU  JOMKHBI  BBINOJHATBHCS ~ COTJIACHO ~ METOJMYECKUM  PEKOMEHJAIUsM,  BbIJIAHHBIM
Mpeno/iaBaTesieM, U MPEICTABIATHCS B YCTAHOBIICHHBIE UM CPOKH.
[Ipn wu3yyeHUM TNEPBOMCTOYHHMKOB IIE€JIECO00pa3HO 3aKOHCIEKTHUPOBAaTh TOT MaTepuall,
KOTOPBI HEe COO0IIANCs CTyIeHTaM Ha JIEKIHUSX.
Ha 3aHATHSX JIGKIIMOHHOTO U MPAKTUYECKOTO XapaKTepa CTYACHTaM sl paboThl TpeOyercs

TeTpaab IS 3alMCH JICKIIUHI U 3aJaHu.

5 VYuyeOHasi guTepaTrypa M pecypchbl MH(OPMAIMOHHO-TEJEKOMMYHUKAIMOHHON CceTH
«HHTepHEeT»

OcHoBHas iMTEepaTypa:

1. Konecuuxkos, Cepreit Unpnu. O6mas Ouonorusi. — 6-e u3ganue, crepeotunHoe. — MockBa
: KHOPVYC, 20223. — 287 ¢. — ISBN 978-5-406-11707

2. AradonoBa Muna bopucosna, Kamenckuii Aunpeit Anexcanaposud, CUBOTIIa30B
BnagucnaB Banosuu. O61mas 6uosnorus. uzgarensctBo «lIpocsemenne» 2024r.

3. Aradonoa U.b. bronorus : 6a30Bblii ypoBEeHb : YU€OHHK I 00pa30BaTEIbHBIX
opraHu3zanuii, peanusyroummx oopaszonarenbHbie nporpammsl CI1O / Aradonosa U.b.,
Kamenckuii A.A., Cuornazos B.U., - 3-e uza. - M.:Ilpoceemenne, 2026. - 271 c. - ISBN 978-
5-09-135165-1. - Tekct : anekTponHsIit. - URL: https://znanium.ru/catalog/product/2266376
(mara obpamenus: 29.07.2026). — Pexxum mocTyrma: 1mo moamnucke.

4. Aradonosa, 1. b. buonorus. ba3osslii yposens. [Ipaktukym : yuebHoe nocoodue,
pa3paboTaHHOE B KOMIUIEKTE C YUeOHHUKOM JIJIsl 00pa30BaTeIbHBIX OpraHU3aIHi,
peanu3yromux o0pa3oBaTeIbHbIE MPOrPAMMBI CPEIHETO TPOodeccCHoHaTbHOro 00pa3oBaHus /
. B. Aragonosa, B. 1. CuBorna3os. - 2-e u3f., crep. - Mocksa : [IpocBemenue, 2025. - 113 c.
- ISBN 978-5-09-124906-4. - Tekcr : anexTpoHHbIH. - URL:
https://znanium.ru/catalog/product/2201868 (nara obpamenus: 29.07.2026). — Pexxum nocryna:

110 ITOAITHCKE.

JlonoJHUTeIbHAS JINTEpaTypa:

1. CnpaBounuk no Ouonoruu s noarotoBku k EI'D. 10-11 kmaccwr / coct. I'. B. Propuxos. - 2-e
3. - Mockea : BAKO, 2023. - 148 c. - (IlIkonpHbIH cipaBounuk). - ISBN 978-5-408-06537-0. -
Texcr : snextponHbid. - URL: https://znanium.ru/catalog/product/2165314 (nmata oOpareHus:
29.07.2026). — Pexxum nocTyna: 1o MOAIHUCKE.

2. TynskoBa, O. B. buonorus ¢ ocHoBamu skonoru# : yuebnoe nocodbue / O. B. TymsikoBa. - 2-e u3z.
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crep. - Mocksa ; bepmun : Tupext-Meauna, 2019. - 689 c. - ISBN 978-5-4499-0115-6. - Tekcr :
anektponHbii. - URL: https://znanium.com/catalog/product/1906954 (mata  oOparieHus:
29.07.2026). — Pexxum f0CTyMA: 1O MOAMUCKE.
3. Kpacunonembckuii E. I'. O6mas 6uonorus: [locobue y1s cTapiiekaacCHUKOB U TOCTYIAOMINUX B
By3bl / E.I'. Kpacnogem6ckuii. - Cankr-IletepOypr : [Tutep, 2021. - 224 ¢. - ISBN 978-5-4461-9472-
8. - URL: https://ibooks.ru/bookshelf/377438/reading). - TekcT: 3neKTPOHHBIN.

6 MarepuajibHO-TeXHH4YecKasi 0a3a, MH(OPMAIMOHHbIE TEXHOJIOTHH, NMPOrPaMMHOe
obecrieyenue 1 UHGOPMAMOHHbIE CIIPABOYHbIE CHCTEMbI
Peanu3zaums 1ucuuninHbl TpedyeT HAJIUYUS KaOUHeTa.

CriennanusupoBaHHas MeOEIb U CUCTEMBI XPaHEHUS:

JI0CKa 3-X 3JIeMEHTHasi, KOMOMHUPOBAHHAS JUIsl [TUChbMa MEJIOM/MapKepoM;

— CTOJ C SIIMKAMU 7151 XpaHeHUs1/TyMOOi;

— Kpecio opUCHOE;

— mkad It XpaHeHUs y4eOHBIX MOCOOUIt;

— J0cka npoOKoBasi/A0CKa MarHUTHO-MapKepHas;

— CTOJI yUEHUUYECKU;

— CTYJl yUEHUUYECKUH;

— TyM0a i TabiuIl o TOCKY/MmKad Uit XpaHeHHs TaOJIHIl U TIaKaTOB/CUCTEMa
XpaHEHUs TaOJUI] U MJIaKaTOB.

Texnu4yeckue cpeacrsa:

— HMHTEpaKTHBHAs J0CKa (C HOTOJOYHBIM MPOEKTOPOM C YIBTPAKOPOTKUM (HOKYCOM C
KpeIJIeHUEeM B KOMILJIEKTE, IPOrpaMMHOE o0ecrieueHre)/MHTepakTHBHAS TaHeN b (IIpOrpaMMHOE
obecrnieueHre B KOMIUIEKTE);

— ceTeBoil puIIbT;

— MHOTO()YHKIIMOHAJILHOE YCTPONCTBO/IPUHTED;

— MEepCOHAJbHBIN KOMIBIOTEp C Nepudepuein/HoyTOyK (JULEH3MOHHOE TPOrPaMMHOE
o0ecreyeHne u CUCTeMa 3alUThl OT BPEIOHOCHON MH(OpMAIUK);

— HAYIIHUKH ¢ MUKPO(DOHOM;

— JMHAMUKU 7151 TPOMKOTO BOCTIPOU3BEICHHS.

DJEeKTPOHHBIE CPEACTBA O0yUCHHUS:

— DIJIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPChI/MHTEPAKTUBHBIE CPECTBA O0YUCHHS.

I[eMOHCTpaLII/IOHHBIC y‘leGHO-HaI‘J'IH,Z[HBIe mocoous



