[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
OVO: Appeit [paroMnpOBKEHENE b HOE TOCYIAPCTBEHHOE BIOKETHOE 00Pa30BATEIBHOE YUPEK ICHNIE

[lomKHOCTb: AnpekTop
Nlara noanvcanms: 25.08.2026 18:02:53 BHICIIET0 06pasoBaHNs

Vinkanshei POCCHICKASL AKAJTEMUSI HAPOJHOT'O XO35IMCTBA 1 TOCYJJAPCTBEHHOM
880f7c07¢583b07b775f660426¢93f $3KBHE mpu IMMPE3UJIEHTE POCCUMCKOM ®EJEPAIIMA

CEBEPO-3ANIAJIHBIN UHCTUTYT YIPABJEHUS

®dakynapTeT cpeHEero MpodeccnoHanTbHOT0 00pa30BaHUs

YTBEPX/EHA
PEIICHUEM ITUKIIOBOM (METOIUYCCKON )
KOMHCCUH 00111€00pa30BaTeNbHBIX

JHMCLMIUIAH
[TpoTokoun ot 28.06.2026 Ne 5

PABOYASA TPOI'PAMMA JTJUCHUIIJIMHBI

C00.01.08 BuoJorus

Coemmanpaoctsb — 38.02.01 IOpucopynenums

KBanundukamms — opuct

dopma 00vueHus — ouHasg

T'ox Habopa — 2026

Cankr-IlerepOypr 2026 rox



2
Agtop-coctaButenb: [lerpoB Bnagumup I'enpuxoBud, npenogasareib k.mea.H. PCIIO, Hauanpauk

yueOnoro otaena @omuna Huna Hukonaesna ®CIIO



3
COJAEPXAHUE
1 OOIHIE TOTOMKEHIISL. ...ttt 4
1.1 O0nacTb NPUMEHEHMSI TIPOTPAMMBDBI .....vveeriesriesireareesieeasseessseareessssareesseesneessneasneeseneanneessneas 4

1.2 MecTto IUCHMIUIMHBI B CTPYKTYpe OCHOBHOM NpOo(ecCHOHAIBbHON 00pa3oBaTeIbHOM

11 010) T2 1Y 010 S PR PPRTPR 4
1.3 L1eH YICOHOM JTACIIHTIIIIHEBL ... .eeuveeteeanseesureasseessseeseessseansesssseansessssesnsesassesssessssessesssseesesnes 4
1.4 TInanupyembie pe3yabTaThl OOYICHHUS IO TUCITUTIIHHE ......eeeuveeereaseeessneanteessneessesssnesnsesssnens 6
2 CTpYKTYpa M COACPIKAHUE JTUCIIUATIIIIHBL. ..........c.ooiievteieseeee oo 11
2.1 O06beM y4eOHOU TUCITUTIITUHBI B BUIBI PAOOT ...vvviiviieiiiieiiieesieessiieessiteessiiesssineesieessnnneens 11
2.2 TeMaTUYECKUN TJIaH U COJACPKAHUE TUCIIUTITHHBL. ....ceeruvreaiurieesireeasireesssreesssseesssseesnsneesnnnas 11
2.3 PernamenT pacnpezenenus BUaoB padoT 1o qucturuiuHe ¢ JOT ... 28

3 Marepuanibl  TEKYIIETO  KOHTPOJIS  YCIIEBAEMOCTH M MPOMEXKYTOYHOH  aTTecTaluu
OO YUAROTIIIHIX CSI. ...t 29

3.1 ®opmMbl U METOABI TEKYILErO0 KOHTPOJSI YCIEBAEMOCTH U IPOMEXYTOUHOM arrecTanuu

L0} ) 0011170 C S OO P PR PPRTPUPRROPPPPRN 29
3.2 O1ieHOYHBIE CPEICTBA TEKYIIETO KOHTPOJISL YCTIEBAEMOCTH OOYUYAIOIIMXCS «.vvvvveervvenenene 32
3.3 O1eHOYHBIE CPEICTBA MPOMEKYTOYHON ATTECTALNUN OOYUAIOIIMXCS «..vveevveevreanveesieeeneeenns 35
4 Meronu4eckue yKa3aHus sl 00yJaronHXCsl IO OCBOSHUIO JUCIIUTUTAHBL. ..................coovoveeeie 38

5 VYueOnas JsmTeparypa H  pecypchl  MHGOPMAIMOHHO-TEIICKOMMYHHKAIMOHHONH  CETH
CTHTEDHET Y. ...t 39
6 MarepuanbHO-TexHUYecKas 0a3a, H()OPMAIIMOHHBIE TEXHOJIOTHH, IPOTPaMMHOE 0OecTiedeHHe U

MH()OPMAITMOHHBIE CHPABOYHBIE CUCTEMBL. ..ot 40



1 OO01mue 1MoJ105KeHUS

1.1 Ob1acTh NnpUMeHeHus! IPOTrPaAMMBbI

Pabouas nporpamma muctuminasl «CO0.01.08 buonorusy» npegHazHaueHa Jyis peann3anui
cpenHero ooOmiero o0pa3oBaHUS W SABIAETCS YAacTbO MPOrPaMMbl MOJATOTOBKH CIEIHAIHNCTOB
cpeanero 3BeHa B cooTBeTcTBUM ¢ PI'OC CIIO mo cneunansHoctu 40.02.04 «¥OpucnpyaeHuus»,
YTBEPXACHHBIM NprkazoM MuHnnpocsenienust Poccuu Ne 798 or 27.10.2023.

1.2 MecTo IMCHUILIMHBI B CTPYKTYPe OCHOBHOIi mpogeccHoHATbHOI 00pa3oBaTe/IbHOM
NPOrpaMmblI

Jucrummmaa «COO0.01.08 buosnorusy» sBisercs o0s3aTeNbHOM YacThi0 00pa3oBaTebHON
IIPOrpaMMbl MOATOTOBKM CIIEHUAIMCTOB cpefaHero 3eHa B coorBerctBuu ¢ PI'OC CIIO mo
cnenuansHocT 40.02.04 «tOpucnpynenuus». JAucuuninHa npenogaércst B 2 ceMecTpe.

1.3 Hesn yueOHOM AUCHUIIMHBI

Copep:xanue mporpaMMbl 00111e00pa30BaTeNIbHON AUCHUIUTMHEI «brosorus» HampaBiIeHoO Ha
JOCTHKEHHUE PE3yIbTaTOB €€ M3ydeHus B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC COO ¢ ydyerom
npodeccuonanibHor HarpaBieHHOCTH PI'OC CIIO. Lens uzyuenus nucuuriuubl «buomorus» Ha
0a30BOM YpOBHE — OBJIaJiIcHHE OOYYaIOIIMMUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHATHHOM
OpTraHHU3aIMH KUBBIX CHCTEM PA3HOTO PAHTa U MPUOOPETEHNE YMEHHUI NCIIOIB30BATh 9TU 3HAHUS IS
TPAMOTHBIX JIEUCTBUM B OTHOIICHUH OOBEKTOB KUBOU MTPUPOIBI U PEIICHUSI PA3TMYHBIX )KU3HEHHBIX
npobsieM. JloctmxkeHue 1enu H3ydeHUs JUCHUIUIMHBL «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs pelieHrueM CIeIYIOMUX 3a1au:

. OCBOCHME O0YYarOIIUMHCS CHUCTEMBl 3HAaHUI O OMOJOIMYECKHX TEOpHUsX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTEe3aX, IpaBWaX, CIY)XKalldX OCHOBOM s (OpMHUPOBAHUS
IPEJICTaBICHUI O €CTECTBEHHO-HAYYHOU KapTHHE MUPA, O METO/IaX HAy4YHOT'O MO3HAHUS, CTPOCHUH,
MHOTr000pa3uu M OCOOEHHOCTSIX XHMBBIX CHCTEM pPa3HOTO YpPOBHS OpraHM3allld, BbIIAIOIIUXCS
OTKPBITHSX U COBPEMEHHBIX HCCIEAOBAHUAX B OUOJIOTHH;

. (dopMupoBaHUE Yy 00y4aroIKXCsl TO3HABATENIbHbBIX, MHTEJUIEKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B IIpoLecce aHAJIW3a JaHHbBIX O MYTAX pa3BUTHs B OMOJIOTUH HAYYHBIX B3IJIS10B, Ul
Y TIO/IXO/I0B K M3YYEHHIO )KMBBIX CUCTEM PA3HOI'O YPOBHS OPraHU3aLINH;

* CTaHOBIEHHE Yy OOydaroummxcs OOmIed KymbTyphbl, (PYHKIHOHATHHONW T'PAMOTHOCTH,
pa3BUTHE YMEHUH OOBSICHATh M OLIEHUBAThH SIBICHUS OKPYKAIOIIETO MHUpa UBOM MPHUPOJABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3y4YEHUU OUOJIOTHH;

* (opmupoBaHue y 0OyYarOIMXCs YMEHHUH MIUIIOCTPUPOBATH 3HAUYEHHE OMOJOTHMYECKUX
3HAHUM B TPAKTHUYECKOW JEATEIBHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIUIMHCKUX

TEXHOJIOTHI B arpoONOTEXHOJIOTHH;
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. BOCMHUTAaHNUE YOEKAEHHOCTH B BO3MOXHOCTH MTO3HAHUS YEJIOBEKOM KHBOW MPUPOJIBI,
HE00X0IMMOCTH OEpeXHOT0 OTHOIICHUS K HEH, COONIOACHUS 3TUYECKUX HOPM IPH MPOBEACHUU
OMOJOTMYECKUX MCCIEN0BAHUM; * OCO3HAHUE LIEHHOCTH OMOJIOTMYECKHUX 3HAHMW JJIS MOBBIILICHUS
YPOBHSI DKOJIOTUYECKOU KYIbTYPBI, 17151 GOPMUPOBAHUS HAYUHOTO MUPOBO33PEHHUS;
. pUMEHEHHEe MPUOOPETEHHBIX 3HAHUHN U YMEHUH B TOBCEIHEBHOM KU3HU JJIs OLIEHKH
MIOCJIEICTBHI CBOCH IeATENIHOCTH IO OTHOILIEHHUIO K OKPY)KAIOIIEH cpeie, COOCTBEHHOMY 37I0POBBIO,

00ocHOBaHME U cOOIIOACHNE Mep MPODUITAKTUKH 3a00ICBaHUN.



1.4 Ilnanupyemble pe3yJabTaThbl 00y4eHHsI 110 JUCHUIIIHHE

Ocoboe 3HaueHNe JUCIUIUIMHA UMEET PU (POPMUPOBAHUH U PA3BUTUU OOIIUX KOMIIETECHIHHA

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

Ilnanupyemble pe3yJbTaThl 0CBOEHHUS AU CUMIIUHBI

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
[M03HABaTEIbHBIMU JEHCTBUSIMU:
a) 0a30BbIE JIOTUYECKUE JICHCTBUS:
- CAMOCTOSITETIbHO (POPMYITHUPOBATH H
aKTyalIn3upoBaTh PobIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;
- yCTaHABIMBATh CYIIECTBEHHBIN PU3HAK HITH
OCHOBAaHUS JUIS CPAaBHEHHUS, KIIACCU(DUKALINH U
000011IEHHS;
- OTIPENIEINIATH 1EJH JACATEIbHOCTH, 33/1aBaTh
napameTphbl
U xputepun ux JOCTHKEHUS;
- BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUUS
B paccmarpuBaeMBbIX SBICHUSX;
- BHOCHUTb KOPPEKTHBHI B IESITENBHOCTB,
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.
I1P6 2. CchopMUpOBaHHOCTH YMEHUS PACKpPHIBATH COAEPIKAHHE
OCHOBOIIOJIAraroIuX ONOJOrMYECKHX TEPMUHOB U TIOHATHIH:
JKU3Hb, KJIETKA, TKaHb, OPT'aH, OPTaHU3M, BH, TOITYJISLHS,
sKOCcHCTEeMa, OMoIIeH03, Onocdepa; Metadbou3M (0OMeH
BEILIECTB
U npeBpamenne 3Heprum), romeoctas (CaMOperyJIsIs),
OuocuHTe3 OeNka, CTPYKTYPHAsi OpraHU3aLusl JKUBBIX CHCTEM,
JIUCKPETHOCTb, CAMOPETYJISAIUS, CAMOBOCIIPOU3BEIEHIE
(penponykuusi), HacJIEACTBEHHOCTb, U3MEHYMBOCTD,
SHEPro3aBUCHUMOCTh, POCT U Pa3BUTHE, YPOBHEBAs
OpraHu3aIys.
I1P6 3. ChopMHpOBaHHOCTH YMEHUSI PACKPBIBATH COZEPKAHNE
OCHOBOIOJIAraroIX ONOJIOrMYECKUX TEOPHH U TUIIOTE3:
KJIETOYHOM, XpOMOCOMHOM, MyTallMOHHOM, 3BOJIFOLIIUOHHOM,
MIPOUCXOXKIEHUS KU3HU U YEIOBEKa.
I1P6 4. ChopMHpOBaHHOCTH YMEHHSI PACKPBIBATh
OCHOBOIIOJIAraroIue OHOIOTHIECKUE 3aKOHBI 1
3akoHoMmepHocTH (I'. Mennens, T. Moprana, H./. BaBuioga,
3. I'exkens, ®@. Mromnepa, K. bapa), rpanunst ux
MPUMEHUMOCTH K >KUBBIM CHCTEMaM.
I1P6 5. IlpuoOpeTeHue OrbiTa IPUMEHEHHSI OCHOBHBIX
METO0B HayYHOT'O II03HAHHUS, UCIIOIb3YEMBIX B OMOJIOTHH:
HaOIIOIEHUA
U onvcanus xKUBBIX CUCTEM, ITPOIIECCOB U ABJICHUMH;
OpTraHM3ally U MPOBeIeHUS ONOIOTHIECKOTO 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

IInannpyemble pe3yJbTaThl OCBOCHHUS M CIHIIIUHBI

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 1u1aH peleHus mpooIeMBl C
y‘ICTOM aHaJIn3a UMCHOLIUXCS MaTepI/IaJ'IBHI)IX nu
HEMAaTEPUATBHBIX PECYPCOB;

-- YMETh MEPEHOCUTD 3HAHUS B
[M03HABATEIILHYIO

U npakTryeckyro obnactu
JKU3HEIEATETHLHOCTH;

- YMETb UHTEIrPUPOBATH 3HAHUA U3 PA3HBIX
MPEIMETHBIX 00JIaCTElH;

- BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh
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
oT0bopa, BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHU3MOB
K cpene OOMTaHUA, BIUSHAS KOMIIOHEHTOB DKOCHCTEM,
aHTPONOI'CHHBIX U3MEHEHUI B DKOCHCTEMaX CBOCH
MECTHOCTH,

KpyroBopora BemiecTs u npeBpalieHne YHeprun B ouocdepe.
I1P6 7. ChopMUpOBaHHOCTH YMEHUS IPUMEHSTH MOJTYYCHHBIE
3HAHUSA JJIs1 OOBSICHEHUS OMOJIOTMYECKUX TIPOIIECCOB 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
MIPUPOJIHOM Cpejie; TOHUMaHUE HEOOXOIUMOCTH
WCIIOJIb30BaHUS IOCTHKCHHUI COBPEMEHHON OMOJIOTHU U
OMOTEXHOIJIOTHH JIJISl PAIlHOHAIBHOTO TIPUPOAOTIONB30BAHHSL.
I1P6 8. ChopMHUPOBAaHHOCTH YMEHUS PeIIaTh OHMOIOTHUECKUE
3aJla4M, COCTABIISITh TCHOTUITMYECKUE CXEMbI CKPEIIIUBAHMSI
Jiist pa3HBIX THIIOB HACJIEIOBAHUS ITPU3HAKOB Y OPraHU3MOB,
COCTaBIISITh CXEMBI TIEPEHOCA BEIIECTB U SHEPTUU B
dKOCHCTeMax (IIeTH MTUTAHUS, TTUIIEBBIC 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

IInannpyemble pe3yJbTaThl OCBOCHHUS M CIHIIIUHBI

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 TOKCKA, aHATH3a W HHTEPIIPETAuN
uHQOpPMaKH ¥ WHPOPMAIIOHHEIE
TEXHOJIOTHH JUTS BBITIOJHEHHUS 33124
npodeccnoHaTbHON AEATETbHOCTH

JINYHOCTHBIE PE3yIbTaThl OJDKHBI OTPAXKATh B
YaCTH: IIEHHOCTH HAYYHOTO ITO3HAHMS:
-c(hopMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH U OOIIECTBEHHOW PAKTHKH,
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 ¢ undopmanueit:

- 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 )11 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 OMOJIOTHYECKOM
WHPOPMAIIUH 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 HAYyYHOU EATEIbHOCTH,
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
9KCIIEPUMEHTA, BEIIBIDKEHUS TUTIOTE3, BHISBICHUS
3aBHCHMOCTH MEX]Ty UCCIIEyeMbIMH BEIMIHMHAMH,
00BSCHEHHMSI MTOJTYUYECHHBIX PE3YJIbTaTOB
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IInannpyemble pe3yJbTaThl OCBOCHHUS M CIHIIIUHBI

Oowmme

JAucuunanHapHblie

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

3¢ ()EeKTUBHO IEHCTBOBATH B UPE3BbIUAHHBIX
CUTYaLMSIX

MertanpeaMeTHbIE PE3YIbTATEI JOJKHBL
OTpaXaTh:

OsnageHue yHuBEpCaIbHbIMU
KOMMYHHKATHBHBIMY JEHCTBUAMH:

b) coBmecTHas neqATeNnbHOCTD:

- IOHUMATh U UCTIOJIb30BATh IPEUMYIIECTBA
KOMaHIHOI

W wanuBuyansHON paboOTHI,

- IPUHUMATB 1€JI1 COBMECTHOM JesITeTbHOCTH,
OpPTraHHU30BbIBaTh H KOOPAUHUPOBATH AEHCTBUA
Ilo ee JOCTHIKEHNUIO: COCTABIIATH IIJIaH
JIEUCTBUH, PACIIPEAEINATH POJIU C YUYETOM
MHEHHH Y4aCTHHKOB O0CYKJaTh Pe3yJbTaThl
COBMECTHOM pabOThI

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

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

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

- aKTUBHOE HENPUATHE JEHCTBUMN, IPUHOCALINX
BpEA OKpYXKaIOIlEH Cpee;

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

- paCUIMpPEHHE ONBITA JAEATEINBHOCTH
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 SBICHHUIA,
OpraHu3aliy ¥ MIPOBEICHHU OMOJIOTUIECKOTO IKCIIEPUMEHTA,
BEIIBIDKEHUS TUTIOTE3, BBISBICHUS 3aBUCUMOCTH MEWKIY
WCCIIeyeMbIMH BeJTMYNHAMHY, 00BSICHEHHS MTOTyUYEeHHBIX
pe3yIbTaTOB

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

I1P6 6. ChopMHUPOBAaHHOCTH YMEHUS BBIJCIIATH CYIICCTBEHHBIC
MPU3HAKH BUPYCOB, KIETOK MPOKAPUOT U SYKApPHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB,
OHMOTEOLEHO30B M HKOCUCTEM; OCOOCHHOCTH MPOLIECCOB
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,
MPHUCIIOCOOJIGHHOCTH OPTaHU3MOB K Cpejic OOMTaHUs, BIUSHUS
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OsnageHue yHUBEpCaIbHbBIMU
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 ILIaH
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. CdhropMHUpOBaHHOCTH YMEHUS IPUMEHSTH ITOTyICHHBIC
3HAHUS JJ1s1 OOBSCHEHUS! OMOJIOTMYECKHUX MPOLECCOB U
SIBIICHUH, JUTS IPUHSATUS IPAKTHYECKUX PEIICHUH B
MTOBCETHEBHOW KHU3HHU C IeNbI0 o0ecnedeHus: 0e30MacHOCTH
CBOETO 3/I0POBBS U 30POBbSI OKPY KAIOIINX JIFOACH,
COOMI0ICHHST 37I0POBOT0 00pa3a KU3HU, HOPM T'PaMOTHOTO
MOBEJCHUS B OKPYKAIOLIEH IPUPOAHOU Cpelie; MOHUMaHue
HEOOXOJMMOCTH HCITOJIE30BaHUS TOCTKEHHU 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)

Bunsbi yueoHoii padoThI

O0beM yueOHOI pabdoThIl, Hyac.

B T. 4. 10 CEMeCTpaM

Bcero 2
VYuebHast Harpy3Ka oO0ydaromuxcs BCEro, B TOM YHCIIE: 80 80
JIEKIIAU 46 46
MIPAKTHYECKUE 3aHATHUS 24 24
KypcoBasi paboTta - -
camocTosiTeTbHast paboTa oOydaromuxcs 8 8
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

3ayer ¢ OIeHKOH

3ayer ¢ OIeHKOH

O0BéM yacoB Texymas
HaumeHnoBaHue pa3jesioB u Conepsanme yae6HOro MATEPHATA ®opmupyemble bopma
TeM J IIP CPC KOMIIETEeHIIUH
KOHTPOJIS
Pa3ned 1. buonorns kak Hayka. ZKuBble CHCTeMbI M KX OPTaHH3aIUsA 2 0 0
Tema 1.1. buonoruss cucreme = buomnorus — Hayka o kuBoil mpupoje. CBsi3u OHOJIOTHU C 2 0 0 O
Hayk. OOmiast XapakTepUCTUKa = OOIIECTBEHHBIMH, TEXHUYECKUMU U IPYTUMH €CTECTBEHHBIMU
KU3HU Haykamu, punocoduel, penurueit, 3STUKOM, 3CTETUKON U
npaBoM. Posb 6uosorun B popMHUpOBaHUN COBPEMEHHON
Hay4HOI kapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.
MeToap! ToO3HaHUS JKUBOW TIPUPOABI (HAaOII0ACHNE, OK-02

HKCIEPUMEHT, OITUCAHUE, U3MEPEHUE, KIIaCCH(PHUKaIINA,
MOJIEJTMPOBAaHUE, CTATUCTHUECKAst 00pabOTKa JaHHBIX ).
JKussie cucrembl (OMOCUCTEMBI) KaK MIPEIMET U3YUEHUS
ononorun. OTINYNE )KUBBIX CUCTEM OT HCOpFaHquCKOﬁ
npupozsl. CBolicTBa OMOCUCTEM U UX pazHOOOpasue.
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HaumenoBaHue pa3jiesioB u
TeM

O0BEéM yacoB

Conep:xanue yueOHOro MaTepuaJia

J

YpoBHH OpraHU3aIuu OMOCHCTEM: MOJICKYJISIPHO-
T€HETUYECKUM, KJICTOYHBIN, OpPraHU3MEHHBbIN,
HOMYJSIIHOHHO-BUAOBOM, IKOCUCTEMHBIH (010 -
TeOIICHOTHYECKHH ), OMOChHepHBIA

. 5

Pasnen 2 Xumudecknii cOCTaB M CTPOEHHE KJIETKH

XHUMHUYECKHUM COCTaB KIIETKHU. XUMHUYECKHE JICMCHTHI: 2

Tema 2.1. Xumnueckut
CcOCTaB KJIETKU. Bomaun
MUHEpaJIbHbIC BEIIECTBA

Tema 2.2.buonornuecku
Ba)KHBIE XUMUYECKHE
COEIIMHEHUSI

MaKpO3JIEMEHTbI, MUKPO3JIeMEHThI. Boia U MuHepaabHble
BeniecTBa. @yHKIMM BOJbl 1 MUHEPAJIbHBIX BEILIECTB B
kierke. [lognepikanue ocmoTrueckoro 6anaHca
IIpakTHueckoe 3aHsaTHE

Ne 1 «buonoruueckas pojib MUHEpPaJIbHBIX BELLIECTB B
o0ecre4eHn! KU3HEACSITEIbHOCTH OPraHU3MOB, IIPOSIBIICHUS
JucOaaHca MUHEPAJIbHBIX 3JIEMEHTOBY

benku. CoctaB u ctpoeHue 6e1K0B. AMUHOKUCTOTHI — 2
MOHOMepHI OenkoB. HezameHnMble U 3aMEHHUMBIE
AMUHOKHCIIOTBl. AMMHOKHUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbI O€JIKOBOM MOJIEKYIbI (TIEpBUYHAS, BTOPUYHAS,
TpPETUYHAs U YETBEPTUYHAS CTPYKTYypa). XUMUUYECKHE
cBoiicTBa OenkoB. buosnoruueckue GpyHKINN OEIKOB.
®epMeHThI — Onosiornyeckue karanusaTopsl. CTpoeHue
(epMeHTa: aKTUBHBIN LIEHTP, CyOCTpaTHas CIeHU(UIHOCTb.
Kodepmentsl. Buramunsl. Otinuunst pepMeHTOB OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

YrieBoapl: MOHOCAaxXapuabl (TIOK03a, prudo3a 1
ne30Kkcuprbo03a), mucaxapuibl (caxaposa, 1akTo3a) u
nosiMcaxapubl (Kpaxmai, TIIMKOTeH, HEJUTI003a).
Buonornyeckue ¢pyHkuuu yrieBooB. JIMnuasl:
TPUTIULEPUIbI, GOCHOIUNHIBI, CTEPOUABL. [ napopUIBLHO-
rusipooOHbIe cBoMcTBa. bronornyeckue GyHKINN JIUIHIOB.
CpaBHeHu€ YIiIeBOI0B, OEJIKOB U JIMMIKUJ0B KaK HICTOYHUKOB

P CpC
3 0
1 0
1 0

dopMupyemblie
KOMIIeTEeHI[UN

OK-01, OK-02,
OK-04

Texymasn

(¢popma
KOHTPOJIst

T, O

T, O
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sHepruun. Hykiennossie kuciotel: [IHK u PHK. Hykiieotun bt
— MOHOMEDPBI HYKJIEMHOBBIX KHCIIOT. CTpoeHue U GyHKIINH
JHK. Ctpoenue u ¢pynkuuu PHK. AT®: ctpoenue u
byHKIUHA

JlaboparopHsbie 3aHATHS (Ha BEIOOp MIpermogaBaTes)

No 1 «Onpenenenue Butamuaa C B MPOJYKTaX MUTAHUS

i «Onpezenenne HaIMYUs KpaxMaia B IPoIyKTax
MUTaHUS

i «['uapodmnbHO-THIPOGOOHBIE CBOWCTBA JTUITHIIOBY

win «/3ydeHune KaTalIuTHYecKO akTUBHOCTH (DepPMEHTOB (Ha
IpUMepe aMMJIa3bl MJIM KaTauaas3bl)»

O0BEéM yacoB

JI

P CpC

dopMupyemblie
KOMIIeTEeHI[UN

Texymasn

(¢popma
KOHTPOJIst

Tema 2.3.CtpykTypHO-
(byHKIMOHATIBHAS
OpraHu3aLys KJIETOK

[TuTonorus — Hayka o kieTke. Knerounas teopust — npumep
B3aUMOJICHCTBHA UAeH U (PakTOB B HAYYHOM NO3HAHUH.
MeToapl n3y4eHHsI KIETKH.

Kierka kak nenoctHas xuBas cucrema. O01ue nprusHaku
KJIETOK: 3aMKHYTasi Hapy>kHast MemOpana, mosiekyisl JJHK
KaK M€éHeTHYECKHH armnapar, CUCTeMa CHHTe3a Oenka.

TunbI KIETOK: 2yKapuOTHYECKasi U MPOKapUOTHYECKAs.
Oco0OeHHOCTH CTPOEHUS MPOKAPHUOTUUECKON KIIETKH.
Knerounas crenka 6akrepuii. CTpoeHHe 3yKapHuOTHYECKON
kJeTKi. OCHOBHBIE OTJIMYHS PACTUTENILHOM, )KUBOTHON U
rpubHOil Ki1eTKU. [IoBEpXHOCTHBIE CTPYKTYPHI KIETOK—
KJIETOYHAs CTEHKA, MNIMKOKAJIMKC, X (PYHKIIHH.
[Tna3zmatnueckas MmeMOpaHa, ee CBOWCTBA U (DYHKIIMH.
[{utomnna3zma u ee opranounpl. OqHOMEMOpaHHBIE OPTaHOWIBI
knetku: OIIC, annapar ['onbaku, TM30COMBI.
[ToryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHPUH,
actusl. IIponcxoxnenne MUTOXOHAPUN U TUIacTUA. Buibl
wiactu]. HemeMOpaHHbIE OpraHOU bl KIETKH: puOOCOMBI,
KJIETOYHBIN LIEHTP, LIEHTPUOJIU, PECHUUKH, KI'YTHKH.
DyHKIUHA OPraHOMJOB KJIETKH. BKiItoueHusl.

T,0O
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TeM

Conep:xanue yueOHOro MaTepuaJia

Anpo — perynsaTopHbli HeHTp KieTku. CTpoeHue sapa:
anepHas 000104Ka, KaproIuia3Ma, XpOMaTHH, SIIPBIIIKO.
XpomocoMsbl. TpaHCIIOPT BEIIECTB B KIIETKE
JlaGopaTopHble 3aHATHS (Ha BBIOOP MTPENO1aBaTeis )

No 2 «Ctpoenue kneTku (pacTeHus, >)KUBOTHbBIE, TPUOBI) U
KJIETOYHBIE BKIIFOUEHUS (Kpaxmall, KapOTUHOU/IBI,
XJIOPOIUIACTBI, XPOMOILIIACTHI)»

win «/3ydeHue cTpoeHust KJIETOK PacTeHUH, )KUBOTHBIX U
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax
U UX OTHCAHUE»

i «lIpoHuriaemocts MeMOpaHsbl (IU1a3MOJIU3,
JETUIa3MOJIHN3)»

Pazgen 3. dKKuzHeaeaTeJbHOCTDH KJIETKH

Tema 3.1.00MeH BelecTs U
MpeBpalieHne SHEPTUU B
KJIETKE

OO0OMeH BeIIeCTB, WM META00IN3M. ACCUMIIISIINAS
(mmacTuyeckuii 0OMeH) ¥ TUCCUMIIIALINS (PHEPTeTUYECKUN
00MeH) — IB€ CTOPOHBI €MHOTO Ipoliecca METadoIU3Ma.
Posb 3aKOHOB COXpaHEeHHUs BEIIeCTBa U YHEPTUU B
NOHWMaHUK MeTa0oar3Ma. THITbl 0OMEHa BEIECTB:
aBTOTpOGHBIN U rerepoTpodHbIil. Poib hepmeHTOB B 0OMeHe
BEIIECTB M MPEBpAIICHUH SYHEPTHH B KieTke. DOTOCHHTE3.
CaeroBas u TeMHOBas (pa3bl porocuHTe3a. Peakuun
dotocunTe3a. DPppekTuBHOCTh POTOCHHTE3A. 3JHAUCHUE
doTocuHTe3a 11 )KU3HU Ha 3emiie. BiusHue ycrnoBuii cpebl
Ha (OTOCHHTE3 U CIIOCOOBI TIOBHIMIEHHS €T0 POTYKTHBHOCTH
Y KYJIbTYPHBIX paCTeHUN. XEMOCUHTES.
XeMocHHTe3Upyolre 6akTepun. 3HaueHue XeMOCHHTE3a JUIs
YKU3HU Ha 3eMIie.

DHepreTuYecKkuii 0OMeH B KJeTKe. Paciienienue BemecTs,
BBIJICJIEHUE U aKKYMYJIMPOBAHUE SHEPTHH B KIJIETKE. DTarbl
9HEepreTuyeckoro oomeHa. I mmkonms. bpoxkeHne u ero BUbI.

O0BEéM yacoB

JI

P CpC
2 0
1 0

dopMupyemblie
KOMIIeTEeHI[UN

OK-01, OK-02,
OK-04

Texymasn

(¢popma
KOHTPOJIst

T, O
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Conep:xanue yueOHOro MaTepuaJia

Kucnopoanoe okuciienue, Wi KJIeTOUHOE JAbIXaHHUE.
OxkucnurensHoe dhochoprmpoBanre. DPPEeKTUBHOCTD
HHEPTeTHYECKOro oOMeHa

O0BEéM yacoB

JI

P CpC

dopMupyemblie
KOMIIeTEeHI[UN

Texymasn

(¢popma
KOHTPOJIst

Tema 3.2.buocunTes Oenka

Tema 3.3. Bupycsl

Peakuuu MatpuyHoro cuntesa. I'enerndeckas uHpopmarus u
JIHK. Peanuzarnus reHeTHaecKoi HHGOPMAIUHU B KIIETKE.
I'eneTnueckuii Koa U ero cBoMcTBa. TpaHnckpunius —
maTtpuuHblii cunTe3 PHK. Tpancusus — 6nocunTes 6enka.
Oransl TpaHcsauuu. KoaupoBanue aMuHOKUCIOT. Pob
pubocom B OmocuHTe3e Oenka

[TpakTHdeckoe 3aHsATHE

Ne 2 «Peiienue 3a7a4u Ha OInpeieIeHUE MOCIE0BATENbHOCTH
HYKJICOTHI0B)»

Hexnerounsie ¢hopmbl )KU3HH — BUPYCHI. MICTOpHS OTKPBITUS
BupycoB (/. V1. UBanoBckuii). OCOOEHHOCTH CTPOCHUS U
KU3HEHHOTO LIMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHHi, ’)KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIE BUPYCAMHU.
Bupyc nmmyHnonedunura yenoseka (B1Y) — Bo3Oyautens
CIINda. ITpodunakTika pacnpocTpaHeHHs] BUPYCHBIX
3a00sieBaHU

1

1

T,0O

T, O

Pa3nen 4. PazMHOXkeHHe M HHAUBHAYAIbHOE PA3BUTHE OPTAaHU3MOB

4

OK-01, OK-02,
OK-04

Tema 4.1. )KuzHeHHBIN UK
KJIETKHA

Knerounslif K1, WK )KU3HEHHBIN UK K1eTku. MHTepdasa
u muTo3. [Ipoueccel, mporekaroiue B HHTEphase.
Pennukanus — peakius marpuusnoro cunresa JHK.
Ctpoenune XxpoMocoM. XPOMOCOMHBIN HAOOp — KapUOTHIL.
JIMMIouIHbIN 1 TaluIOUIHBI XpOMOCOMHBIE HAOOPHI.
Xpomatuasl. L{luTosmornyeckre OCHOBBI pa3MHOXKEHHS U
WHJUBUIyaJIbHOI'O Pa3BUTHUS OPraHU3MOB. [IeleHne KIETKH —
muto3. Cranuu muto3sa. [Ipoueccel, mpoucxosmue Ha
Pa3HBIX CTAAUAX MUTO3a. bBUOJIOrHYECKHil CMBICI MUTO3a.
[TporpamMmmupyemasi ru0esb KJIETKH - allonTo3

1

T, O
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HaumenoBaHue pa3jiesioB u
TeM

Tema 4.2. ®opmbl
Pa3sMHOXEHHs OPraHU3MOB

Conep:xanue yueOHOro MaTepuaJia

@DopMbI pa3MHOXKEHHS OPTaHU3MOB: OECI0I0e U TOJIOBOE.
Buael 6ecriosioro pa3MHOKEHUS: JieJIeHuEe HaIBOe U
MOYKOBAaHWE OJTHO U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHue,
BEreTaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpraHU3MOB, €r0 3HAYEHUE JIIsl CEJIEKLIUU.

[TonoBoe pazMHOKEHUE, €T0 OTINYMS OT Oecronoro. Melos.
Cranuu meiio3a. [Iporieccol, MpoucXoAsIIre Ha CTAIUAX
Mmeiio3a. [loBegenne xpomocom B meiiose. Kpoccunrosep.
buonornueckuii cMbICI U 3HaYeHUe Meno3a. ['amerorenes —
MPOoILEeCC 00pa30BaHUS MOJIOBBIX KIETOK Y )KUBOTHBIX.
[TonoBrIe ene3bl: ceMEHHHUKH U SsMaHuKU. OOpa3oBaHue U
pa3BUTHE TIOJIOBBIX KJIETOK — ramMeT (CIepMaTo30u/I,
ANWLIEKIIETKA) — cliepMaTorenes u ooreHe3. OCOOEHHOCTH
CTPOCHUS SHIEKIETOK U criepMaTo30u10B. OII0I0TBOPEHHE.
[Taprenorenes

O0BEéM yacoB

JI
2

P CpC
1 0

dopMupyemblie
KOMIIeTEeHI[UN

Texymasn
(¢popma
KOHTPOJIsA
T,0O

Tewma 4.3. UnauBuayanbHoe
pa3BUTHE OPTraHU3MOB

WuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOPUOHAIBHOE
pa3BuTue (3MOpHOreHe3). ITanbl SMOPHOHAIIBHOTO PA3BUTHS
y MO3BOHOYHBIX KUBOTHBIX: IPOOIIEHUE, TaCTPYIIALINS,
opranorenes. [loctamOpronanbsHoe pa3BuTHe. THITBI
NOCTAMOPHOHATIBHOTO PAa3BUTHUSA: IPSAMOE, HETPsIMOe
(mmunHOYHOE). BrinsHue cpeapl Ha pa3BUTHE OPraHU3MOB;
(bakTopbl, CIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YPOJICTBA.
Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOIO
pacTeHus: 1BOMHOE OII0I0TBOPEHUE, CTPOCHHUE CEMEHH,
CTa/INH PA3BUTHS

Ne 3 «MHexmonnblie 3a001€BaHUS U SMUIEMHUH B UCTOPUHU
YeJI0BEYECTBAY.

Ne 4 «BaxknuHarus kak npoduinakTuka nHGEKIIMOHHBIX
3a00JIeBaHUI»

T, O
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O0BEéM yacoB

Conep:xanue yueOHOro MaTepuaJia

J
8

Pa3zgea S. HacsieiCTBEHHOCTHh U M3MEHYMBOCTH OPraHU3MOB
[Ipeamer u 3agaun reHeTuku. Poap nuTonoruu u 2

Tema 5.1.3akoHOMEpHOCTH
HacJIeJOBaHHS

Tema 5.2. Cuensiennoe
HacJe0BaHUE MPU3HAKOB

SMOPHUOJIOTUH B CTAHOBIIEHUU TeHETUKU. BKiag poccuiickux
¥ 3apyOCIKHBIX YUEHBIX B Pa3BUTHE T'€HETHKU. MeTOIbI
TeHETUKH (TMOPUAO0TIOTHUECKUN, ITUTOTCHETUYECKUH,
MOJIEKYJIIpHO-TeHeTUYeCKuil). OCHOBHBIC TEHETHUECKUE
noHsTus. ['eHeTnyeckasi CHMBOJIUKA, UCTIONb3yeMasl B CXeMax
CKpEILMBaHUIM.

3aKOHOMEPHOCTH HACJIEIOBaHUS IPU3HAKOB, YCTAHOBIICHHbBIE
I'. Menaenem. MoHOTHOpUIHOE CKpEIIUBaHUE. 3aKOH
eanHoo0Opa3us ruOpuaI0B nepBoro nokoneHus. [IpaBuso
JOMHMHHUPOBaHMsI. 3aKOH pacllleIUIeHHs] PU3HaKoB. [ nnoresa
YiCcTOTHI rameT. [lomHOe U HenmoIHOE JOMUHUPOBAHUE.
JurnbpuaHoe cKpemBanmue. 3aKOH HE3aBUCHMOTO
HacJeI0BaHMs MpU3HAKOB. L{uToreHeTnueckue OCHOBBI
JUTHOPUIHOTO CKPELMBaHUS. AHATU3NPYIOLIEe
ckpeuBanue. Vcrnonb30BaHue aHATU3UPYIOLIETO
CKpEIIMBAaHUS ISl OIIPEJIENIEHNs TeHOTUIIa 0coOu
[IpakTuueckoe 3aHsiTHE

Ne 5 Pemienue 3ana4d Ha onpeiesIeHue BEPOSITHOCTH
BO3HUKHOBEHHUSI HACIEACTBEHHBIX MPU3HAKOB TP MOHO-, JIH-,
MOJIMTUOPHUIHOM U aHATU3UPYIOIIEM CKPEIIUBAHUH,
COCTaBJICHUE T€HOTUITUYECKUX CXEM CKPEIIMBAHUS
CueruieHHOE HacsenoBanue npusHakoB. Padora T. Moprana 2
0 CLIETUICHHOMY HaclieI0BaHuI0 reHoB. Hapyienue
CLIETUICHUS T€HOB B Pe3yJIbTaTe KPOCCUHTOBEPA.
XpOMOCOMHasl TEOpHS HACIEACTBEHHOCTH. | eHeTndyeckue
KapThI.

I'enerrka nmona. XpoMOCOMHOE OIPEIEIEHHE MOJIA.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMEI. [ OMOTaMeTHBIC U

P CpC
3 2
1 0
1 0

dopMupyemblie
KOMIIeTEeHI[UN

OK-01, OK-02,
OK-04

Texymasn

(¢popma
KOHTPOJIst

T, O

T,O
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reTeporameTHble opranu3Mel. HaciiemoBanue npu3HaKos,
CLIEIIJIEHHBIX C IT0JI0M

[IpakTrueckoe 3aHsiTUE

No 6 Pemienue 3a1a4 Ha onpeielieHUe BEPOSITHOCTH
BO3HUKHOBEHHUSI HACIIEJCTBEHHBIX MPU3HAKOB MIPU
CLIEIIJIEHHOM HAacJI€A0BaHUH, COCTaBJIEHHE T€HOTUITHYECKUX
CXEM CKpEIIMBaHUS

O0BEéM yacoB

JI

P CpC

dopMupyemblie
KOMIIeTEeHI[UN

Texymasn

(¢popma
KOHTPOJIst

Tewma 5.3. 3akOHOMEpPHOCTH
U3MEHYHBOCTH

Tema 5.4. 'eneTrka yegoBeKa

N3meHunBOCTh. BUbl H3MEHUMBOCTH: HEHACIIEICTBEHHAS U
HacjeAcTBeHHas. Posib cpeipl B HEHACIEACTBEHHON
M3MEHYUBOCTU. XapaKTePUCTHKA MOIU(DUKAIIMOHHON
U3MEHYMBOCTH. BapranMoHHBIN s U BApUALIMOHHAS
kpuBas. Hopma peakuuu npusnaka. KonuuecTBeHHbIe U
KayeCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa
MOIM(PUKAITIOHHOW U3MEHYUBOCTH.

HacnencrBeHHast, niay reHOTUIIHYECKAs: U3MEHUYNBOCTb.
KomOuHnaTnBHas n3MEHUMBOCTh. Meii03 1 I0JI0BOM mporece
— OCHOBa KOMOMHATUBHON U3MEHUYUBOCTU. MyTalimoHHAast
u3MeH4nBOCTh. Kitaccudukanus MyTaiuii: reHHble,
XPOMOCOMHBIE, FeHOMHBIE. HacToTa U MPUYMHBI MyTallU.
MyTtarenHsle GpakTopbl. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacneacTBeHHoM n3MenunBoctu H. M. BaBunosa
IIpakTHueckoe 3aHsaTHe

Ne 7 Pemienne 3aga4 Ha onpeiesIeHUE BEPOSITHOCTH
BO3HMKHOBEHHS HACIICACTBEHHBIX IPU3HAKOB IIPU PAa3JIMYHbIX
THIIAX B3aUMOJIEUCTBUS T€HOB, COCTABICHUE T€HOTUITHYECKHUX
CXEM CKpELIMBaHUs

I'eneruka yenoseka. Kapuorumn yenoBeka. OCHOBHBIE METO/IbI
TeHETUKHU YeJIOBEKa: TeHealoTHUeCKui, OIM3HEOBbIH,
[IATOTCHETHUECKU I, ONOXUMHUYECKUI, MOJICKYISIPHO-
reHeTnuecknuii. CoBpeMEHHOE OIIPEIEIIEHUE TEHOTHUIA:
MIOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM

T,0O

T,O




19

HaumenoBaHue pa3jiesioB u
TeM

Conep:xanue yueOHOro MaTepuaJia

ypcie ¢ noMmombio I1IP-ananu3a. HacneacTtBeHHbIe
3a00JIeBaHUs YeJI0BEKa: 'eHHbIe 00JIC3HH, O0JIC3HH C
HACJICICTBEHHOU MPEIPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
6osie3an. CoMaTHYECKUE U TeHEPAaTHBHBIC MyTAIlUH.
CtBos0OBBIe KIeTKH. [IpUHIUIIBI 310pOBOTO 00pasa KU3HHU,
JTUAarHOCTHKH, TPOMHUIIAKTHKY U JICYCHHS TeHETUYECKHIX
0one3Hell. MeauKo-reHeTH4ecKoe KOHCYIbTUPOBAHHE.
3HavYeHHE MEIUIIMHCKON TeHETUKHU B TIPEIOTBPAIICHUN U
JICYCHUH T€HETHYECKHUX 3a00JIEBaHUM YeIOBEKA
[TpakTHueckoe 3aHsATHE

Ne 8 «CocraBneHue U aHanu3 poJIOCIOBHBIX YEJIOBEKa»

O0BEéM yacoB

JI

P CpC

dopMupyemblie
KOMIIeTEeHI[UN

Texymasn

(¢popma
KOHTPOJIst

Pa3znen 6. DBoaronmunoHHAast OHOJIOTHS

3 1

OK-01, OK-02,
OK-04

Tema 6.1.OBonronMOHHAsA
TEOpHsl U €€ MECTOB
ouoornu

[TpennocsuIKyu BO3HUKHOBEHUS 3BOJIIOLMOHHON TEOPHH.
OBOJIIOLMOHHASA TeOpus U €€ MecTo B Onojioruu. Bnusinue
9BOJIIOLIMOHHON TEOPUHU Ha pa3BUTHE OMOJIOTUHU U JAPYTUX
Hayk. CBueTenscTBa 3BotoLuu. [laneoHTonornueckue:
II0CJIEZI0BATENBHOCTD TOSBIICHUS BUJIOB B
NaJI€OHTOJIOTUYECKON JIETOMUCH, TEPEXOIHBIE (POPMBI.
buoreorpaguueckue: cxoacTBo u paznuuue GayH 1 ¢iaop
MaTEpUKOB U OCTPOBOB. DMOPHOIOrHUECKHE: CXOJCTBA U
pas3nn4usi SMOPHUOHOB Pa3HBIX BUJOB MO3BOHOUYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
AQHAJIOTUYHBIE, PYAUMEHTAPHBIE OPTaHbl, AaTaBU3MBI.
MounekynsapHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHU3MOB
HACJIE/ICTBEHHOCTH U OCHOBHBIX METa0OJIMUECKUX MyTel y
BCEX JKUBBIX OpPTraHU3MOB.

OpomtonmonHas teopus Y. Jlapsuna. [Ipeanoceuiku
BO3HHUKHOBEHUS JapBUHU3MA. JIBIKYIINE CHITBI DBOJIOLUN
BU0B 110 J[apBUHY (M30BITOYHOE pa3MHOKEHHE MTPH

T,0O
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Tema 6.2. MuKpo3BOIIOLHS

Conep:xanue yueOHOro MaTepuaJia

OTPAaHHYEHHOCTH PECYPCOB, HEOPENIeIEHHAS N3MEHUNBOCTb,
O0opb0a 3a CcylIecTBOBaHUE, ECTECTBEHHBIN 0TOOD)
Cunrernueckas Teopus 3Botonnu (CTI) u e€ ocHOBHBIE
noJyioskeHus. MukposBostonust. [Tonmymnsmus kak eAuHuIa
BUJIA W DBOJTFOIIHH.

JBuxymiye cuibl (paKTOpbl)IBONIOIUHN BUIOB B IPUPO/IE.
MyTanrOHHBINA TPOIECC 1 KOMOMHATHBHAS H3MEHUYUBOCTD.
[TomynsiioHHBIE BOJIHBI U Ipeiid renos. M3omsnus u
Murparnus. EcrecTBeHHBIN 0TOOp — HANPaBJISIONIHA (HaKTOp
3BOMIOIIMH. DOPMBI €CTECTBEHHOT'O 0TOOpA.
[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK PE3yIbTAT IBOIOIIHH.
[Tpumeps! npucnocobaeHni y opranu3mMoB. ApoMopho3bl U
uauoanantanuu. Bug u BunoodpazoBanue. Kpurepuu Buja.
OcHoBHbIe (HOpMBI BH1000pa30BaHMs: reorpapuieckoe,
IKOJIOTHYECKOE

O0BEéM yacoB

JI

P CpC

dopMupyemblie
KOMIIeTEeHI[UN

Texymasn

(¢popma
KOHTPOJIst

T, O

Tema 6.3. Makpo3Bomtonus

MaxposBomtorus. DopMbl SBOTIONUH: QHIIeTHYECKAs],
JUBCPICHTHAA, KOHBCPIrCHTHAA, MapaljiCIbHasd.
HeoOpatumocTs 3BOIOIIUN

[IpakTuueckoe 3aHsaTHE (Ha BBIOOP MPENO aBaTeis)

Ne 9 «CpaBHenue BUIOB 110 MOPHOIOTUYECKOMY KPUTEPUIOY
i «Onucanyue NpucIocoOIeHHOCTH OPTaHu3Ma U ee
OTHOCHUTEJIBHOTO XapaKTepa»

Pa3nes 7. Bo3HMKHOBeHMe M pa3BUTHE KU3HU Ha 3emuie

Tema 7.1. 3apoxaeHuen
pa3BUTHE )XKU3HU

JloHayuyHbIe peICTaBICHU O 3apOKICHNHN KU3HU. HayuHble
TUIOTE3bl BOSHUKHOBEHUS KU3HU Ha 3eMiie: abuoreHes u
naHcnepMus. XuMu4ecKast SBONIONHA. AOUOTeHHBIH CUHTE3
OpPraHUYECKUX BEILIECTB U3 HEOPTaHUUECKUX.
DKCIIEPUMEHTAIBHOE MMOATBEPKICHUE XUMUYECKON
sBoJIOIMH. HauanbHble 3Tanbl OMOI0OTrMUECKON IBOTIOIHH.
['unote3a PHK- mupa. ®opmupoBanue MmeMOpaHHBIX

OK-01, OK-02,
OK-04

T, O

T,O
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Tema 7.2.Cucrema
OpPraHUYECKOT0 MHpA.
[IpoucxoxaeHue yemoBeka —
aHTPOIIOTEHE3

Tema 7.3. OcHOBHEIE CTaINHT
9BOJIIOLIMH YEJIOBEKA

Conep:xanue yueOHOro MaTepuaJia

CTPYKTYp ¥ BO3HUKHOBEHHE NPOTOKIETKU. [IepBble KileTkH 1
ux 3BoJironus. @opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX
OpraHU3MOB.

PazButue xu3Hu Ha 3emMJie 1o 3pam u nepuogam. Karapxeil.
Apxelickas U mporepo3oiickas 3psl. [laneo3oiickas 3pa u eé
MepHOIbl: KEeMOPUHCKH, OPIOBUKCKHM, CUITYPUHCKHUH,
JIEBOHCKMM, KAMEHHOYTOJIbHBIN, TEpMCKH. Me3030iicKas apa
1 €€ Mepuoibl: TPUACOBBIN, IOPCKU, MesioBol. KaliHo30icKas
apa U €€ Nepuobl: NaJCOr€HOBBIN, HEOTC€HOBBIM,
AHTPOIIOT€HOBBIM.

CucreMa OpraHr4ecKOro MMpa Kak OTpa)K€HUE SBOJIOLUH.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI OPTaHU3MOB.
XapakTepuCTHUKa KJIMMaTa U T€0JIOTHYECKUX IIPOLIECCOB.
OCHOBHBIE 3Tarbl 3BOJTOLUNA PACTUTENBHOTO U JKUBOTHOI'O
mupa. ApoMopo3bl y pacteHuil u ;kuBoTHBIX. [losiBieHue,
pacuBET U BEIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.
OBoIOIMS YeTI0BeKa. AHTPOIIONOr | KaK Hayka. Pa3Butue
IIPEJICTaBICHUN O POUCXOKICHUM YesloBeKa. MeTobl
U3y4eHus aHTponoreHesa. CxoJICTBa M pa3Inuus YeJloBeKa U
KUBOTHBIX. CHCTEMaTHYECKOE TIOJIOKEHUE YETI0OBEKa.
JBwxymue cuiibl (pakTopsl) aHTPOIIOTEHE3A.
HacnencTBeHHast ©3MEHYHBOCTD U €CTECTBEHHBIH 0TOOD.
OO61ecTBeHHBIN 00pa3 KU3HU, U3TOTOBIIEHUE OPYIUH Tpy/a,
MBILLIEHHE, PEYb

OcHOBHBIE CTaJIUU ¥ BETBU 3BOJIOLUU YEJIOBEKa:
aBCTpaJIONUTEKH, YernoBek ymensli, Yenosek
npAMOXoAIunid, YenoBek HeaHAepTaIbCKUi, YemoBek
pa3yMHbIN cOBpeMeHHOro tumna. Haxoaku uckomnaemMeIx
OCTaHKOB, BpeMsI CYIIIECTBOBaHHUs, 00J1acTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH,
opyausl.

O0BEéM yacoB

JI

P CpC
0 1
1 0

dopMupyemblie
KOMIIeTEeHI[UN

Texymasn

(¢popma
KOHTPOJIst

T, O

T,O
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Yenoeyeckue packl. OCHOBHBIE OOJIBIINE PACH:
eBporieoniHas (eBpa3uiickas), Herpo-aBCTpaIouIHAs

(3xBaTropHalibHasi), MOHTOJIOMAHAS (a3MATCKO-aMEPUKAHCKAs).

YepTsl NpUCTIOCOOICHHOCTH MPEACTABUTENICH YEIOBEUECKUX
pac K yCJIOBUSIM CYIIIECTBOBaHMs. EIMHCTBO YenoBEUECKUX
pac. Kputuka pacuzma

[IpakTrueckoe 3ansTHE (Ha BHIOOD MperogaBaTess)

Ne 10 «Bpems u myTH pacceseHus 4eloBeKa Mo MIaHeTe)
win «lIprucrnoco6sIeHHOCTh YenoBeKa K pa3HbIM YCIOBUAM
cpensl. Bnusinue reorpaduieckoii cpeasl Ha MOP(HOIOTHIO U
(HU3HOJIOTHIO YEJIOBEKA

O0BEéM yacoB

JI

P CpC

dopMupyemblie
KOMIIeTEeHI[UN

Texymasn

(¢popma
KOHTPOJIst

Pa3znen 8. Opranu3mMbl H OKpy’KawInas cpeaa

1 0

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

Tema 8.1.9kojtorust Kax
Hayka. Cpensl

JKH3HU. DKOJIOTHYSCKIE
(bakTopbI

OKoJorus Kak Hayka. 3aJja4d U pasziessl 9KOJIOrud. Metozsl
HKOJIOTMUYECKUX MCCIIET0BAaHUMN. DKOJIOTHYECKOe
MHUPOBO33PEHUE COBPEMEHHOT0 uenoBeka. Cpeabl 0OMTaHus
OpraHM3MOB: BOJIHAsl, HA3€MHO-BO3/IylIIHAs, [IOYBEHHAs,
BHYTPHUOpPraHU3MEHHAas1. DKOJOTHUECKUe (PaKTOpBI.
Knaccudukanus skonoruueckux pakTopoB: aOMOTHUECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleHCTBUE IKOJIOTHYECKUX
(dhakTOpOB Ha OpraHu3Mbl. AOMOTHYECKHE (PAKTOPHI: CBET,
TEMIIEPATYPA, BIAKHOCThb. POTONEPHOAU3M.
[IpucnocoOneHust OpraHu3MoB K JeHCTBUIO aONOTHUECKUX
¢daxTopoB. buonoruueckue putmbl. buotnueckue GakTopsl.
Bunbr OnoTHYeCKHX B3aUMOICUCTBUIN: KOHKYPEHITHSA,
xuiHnyecTBo. [lapasutusm, MyTyanusM, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJIEOHUUYECTBO), AaMEHCATIU3M,
HelTpanu3M. 3HaueHne OMOTHYECKUX B3aMMOACHCTBHUM JIst
CYIIECTBOBAHMs OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX

T,0O
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O0BEéM yacoB Texymasn
HaumenoBaHue pa3jiesioB u Cojtepikatie y1eGHOro MaTepHaia dopMupyemblie dopma
TeM p y p J IIP CPC KOMIIETEeHIIUH p
KOHTPOJIst
Tewma 8.2.09konoruueckue DKOJIOTHYECKUE XaPAKTEPUCTUKHU oMYA, OCHOBHBIE 1 0 0 T,0O

XapPaKTEPUCTUKU MO YJISIIHH MOKAa3aTeJIH MOMYJISAIHNH: YACIEHHOCTD, TUIOTHOCTD,
POXKJIa€MOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLHs. JJuHamMuka
YUCJICHHOCTH TOMYJISAINHN U €€ peryIsius
[IpakTuueckoe 3aHsiTHE
No 11 «ITocu€t mIoTHOCTH MOMYJISIUNA pa3HbIX BUIOB

pacTeHun»
5 4 1 OK-01, OK-02,
Paznen 9. Coo0liecTBa M 9K0JIOrH4eCKHE CHCTEMBI OK-04, OK-07
Tema 9.1.CoobiiectBa Coo011ecTBO opranu3mMoB — 6uo1eH03. CTPYKTYpHI 1 1 0 T, O
OpPTraHU3MOB, YKOCUCTEMBI OuoIeH03a: BUIO0BAs, TPOCTPAHCTBEHHAs, TPOPUIECKAS

(mumreBas ). Buabl-nomuHaHThl. CBS3U B OMOLICHO3E.
DKoJyiorudeckue cucteMel (3kocuctemsl). [lonstue 06
9KOocUcTeMe U ouoreoneHo3e. OyHKIIMOHATBHBIE
KOMITOHEHTBI 3KOCHCTEMBI: TTPOYIIEHThI, KOHCYMEHTHI,
penyneHTsl. KpyroBopoT BeIiecTs U MOTOK SHEPTUU B
skocucteme. Tpopuueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI.
[Tumiessie nienu u cetd. OCHOBHBIE MTOKA3aTEIH YKOCUCTEMBI:
Ouomacca, MpOAYKIHS. IKOJOTUUECKHUE TUPAMHU/IBI:
MPOIYKIIMH, YUCIEHHOCTH, OromMacchl. CBOMCTBA 9KOCHUCTEM:
YCTOHYMBOCTD, CaMOperyJsinusi, pazButue. CyKieccus

Tema 9.2. IIpuponHsie ITpuponHbIE SKOCUCTEMBI. DKOCUCTEMBI PEK U 03ED. 1 1 0 T, O
HKOCHUCTEMBI DKocucTeMa XBOMHOTO WM IIMPOKOINCTBEHHOTIO JIeca.
AHTPONOTreHHbIE YKOCUCTEMBI. ATPOIKOCUCTEMBI.
VYpboskocuctemsl. bruonornueckoe u X03sHUCTBEHHOE
3HaYeHHE arpo’KOCUCTEM U YPOOIKOCHCTEM.
bropaznoobOpasue kak pakTop YyCTOMIMBOCTH YKOCUCTEM.
CoxpaHeHnue OHOJIOrMYECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3.buochepa — VYuenne B. U. Bepranckoro o 6uocdepe. ['pannmepl, cocrau 1 | 0 1 T, O
riofanbHasIKocUcTeMa 3eMJIM | CTPYKTypa buocdepsl. JKuBoe BelIecTBO U €ro PyHKIUH.




24

HaumenoBaHue pa3jiesioB u
TeM

Conep:xanue yueOHOro MaTepuaJia

OcobenHoctu 6mochepsl Kak ri00aIbHON 3KOCUCTEMBI.
JlnHaMuveckoe paBHOBeCHe U oOpaTHas cBsi3b B Onochepe.
KpyroBopoTs! BemecTB 1 OMOT€0OXUMHUECKUE IIUKIIBI
3JIEMEHTOB (yIyiepojaa, a3oTa). 30HaILHOCTh OMoCchephl.
OcHOBHBIE OMOMBI CYIIN

O0BEéM yacoB

JI

P CpC

dopMupyemblie
KOMIIeTEeHI[UN

Texymasn

(¢popma
KOHTPOJIst

Tema 9.4. Bausguue
AHTPOTIOTEHHBIX (PAKTOPOB HA

o6uochepy

[TpodeccnonansHO OPUEHTUPOBAHHOE COACPKAHHE
(coneprkanue MPUKIIATHOTO MOTYJIS)

YenoseuecTBO B Onocdepe 3emiu. AHTPOIIOTCHHbBIE
u3MeHeHus B ouocdepe. ['modanbHbIe YIKOTOTHYECKUE
npo6sieMbl. CocyliecTBOBaHUE MPUPOIbI U Y€TIOBEUECTBA.
Coxpanenue 61Mopa3zHO00pa3us Kak OCHOBA YCTOMUHMBOCTH
6unochepsl. OCHOBA PalIMOHATIBHOTO YIIPaBICHUS
NPUPOIHBIMH PECYPCaMH U UX UCTIONb30BaHue. JlocTimkeHus
OHOJIOTUH U OXpaHa MPUPOIbI

[IpakTrueckoe 3aHsTHE (Ha BRIOOD MperogaBaTess)

Neo 12 «OTX0181 TPON3BOJACTBAY

WM «DKOJIOTMYECKHUE aCIIEKThI MPO(ecCHOHAIBHOM
NesITeTbHOCTH»

i «[IpodpunakTika npopeccuoHaIbHbIX 3a001EBaHUI»
i «BiusiHIe TPON3BOJICTBEHHBIX (PaKTOPOB Ha OPraHU3M
YeIoBeKay

T,0O

Tema 9.5. Biausiaue
COIAATTLHO-IKOJIOTHUECKUX
(bakTOpoB Ha 370POBHE
YeJI0BeKa

[TpodheccnonanbHO OPUEHTUPOBAHHOE COACPKAHHE
(coneprkaHue MPUKIIATHOTO MOJTYJIS)

310poBbeE U ero coctapistonme. GakTopsl, NOJ0XKUTEIBHO U
OTPHUIIATEIIFHO BIUSIONINE HA OpraHu3M desoBeka. [Ipobmema
TEXHOTE€HHBIX BO3JIEHCTBUI Ha 3/I0POBbE UYETOBEKA
(37IeKTpOMarHUTHBIE MOJIs1, OBITOBAsT XUMUSI, N30BITOYHBIC
IIYMBI, paidanus 1 T.I.). AJanTamusi OpraHu3Ma 4eJoBeKa K
dakropam okpyxaromien cpenbl. [IpuHIUIBl hopMUpOBaHUS
3JI0pOBbecOeperaromnero nopeaeHus. Pusnveckas

T, O
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HaumenoBaHue pa3jiesioB u
TeM

Conep:xanue yueOHOro MaTepuaJia

AKTUBHOCTbH U 310pOBbe. buoXnMuyeckue acreKkTsl
paloHaIbHOIO MUTAHUS

JlaGopaTopHble 3aHATHS

Ne 3 «YMcTBeHHAs1 pabOTOCTIOCOOHOCTDY

win «BrnusHre abuoTnyeckux (pakTopoB Ha YEIOBEKa (B
KayecTBE TPUITEPOB, CHIDKAIOIIUX pabOTOCIIOCOOHOCTb,
MCIIOJIb30BaTh YCJIOBUSI OCYLIECTBIIEHUS MTPOeccrnoHaNIbHON
JEeSTENIbHOCTH: 1IIyM, TeMIIepaTypa, puandeckas Harpy3Ka u

T.J.)

O0BEéM yacoB

JI

P CpC

dopMupyemblie
KOMIIeTEeHI[UN

Texymasn

(¢popma
KOHTPOJIst

Paznen 10. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM

2 1

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

Tema 10.1. Cenexknus Kak
HayKa 1 MpoI1iecc

Ceneknus Kak HayKa U Mpouecc. 3apoKIeHUE CENEKIIUU 1
nomectukanus. Yuenne H. Y. BaBuiioBa o nenrpax
MHOT000pPa3us ¥ MPOUCXOKACHUS KYIbTYPHBIX PACTCHHI.
LeHTpsl IpoUCX0XKI€HUS JOMAIIHUX KUBOTHBIX. CopT,
nopoza, mraMM. COBpEMEHHBIE METO/IbI CETIEKLINN.
MaccoBblii ¥ HHAUBUYATbHBINH OTOOPHI B CEIEKIIUN
pacTeHHi 1 )KUBOTHBIX. OLIEHKa dKCTEphEpA.
bnuszkopoacTBeHHOE CKpelnuBanue — UHOpuauHT. Yucras
nuHus. CKpellMBaHne YUCTHIX JTUHUN. ['eTeposuc, nnm
rubpuanas cuia. HepoactBeHHoe cKpelivBaHue —
ayTOopuauHr. OTnanéHHas ruopuan3anus 1 e€ ycrnexu.
HckyccTBEHHBIN MyTareHes U MoJIy4eHue NOJIAILIIONI0B.
JlocTHKEeHMS CEeJIEKIIUU PACTEHUM, )KUBOTHBIX U
MHUKPOOPTaHU3MOB

T,0O

Tema 10.2.0OcHOBEI
OMOTEXHOJIOTUH

buorexHonorus xak orpacis npou3BoacTsa. ['eHHas
WMHXKeHepus. JTanbl co3aanus pekomOunanTHoi JIHK u
TPaHCTEHHBIX OPraHn3MoB. KneTouHast UH)KEeHEpHs.
Kiterounsle KyapTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHUE
pacteHnii. KnoHnpoBaHue BHICOKOIIPOTYKTUBHBIX

T, O
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HaumenoBaHue pa3jiesioB u
TeM

Conep:xanue yueOHOro MaTepuaJia

CEIbCKOX035UCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U
stuyeckue npodseMel. MO — reHeTuuecKu
MOIU(PUIIMPOBAHHBIE OPTAHU3MBI

O0BEéM yacoB

J 1P CpPC

dopMupyemblie
KOMIIeTEeHI[UN

Texymasn

(¢popma
KOHTPOJIst

Tema 10.3. buorexHonornu B
KHU3HH U TIpodeccuu

[TpodeccnonanbHO OPUEHTUPOBAHHOE COJIEPIKAHHE
(coneprkanue MPUKIATHOTO MOTYIIS)

OCHOBHBIE HalpaBJIEHUs] COBPEMEHHOI OMOTEXHOIOTUU B
npodeCCHOHATBLHOM eATETFHOCTH YeIoBeKa. MeToabI
ounorexHoioruu. OOBEKThl OMOTEXHOIOTHH. DTHUKA
OMOTEXHOJIOTMYECKUX M F€HETUYECKUX 3KCIIEPUMEHTOB.
[TpaBuia noucka u aHanu3a GMOIKOIOTUYECKON HHPOpMaLUU
U3 PA3UYHBIX HCTOYHUKOB (Hay4Hasi M y9eOHO-HaydHas
JaUTEeparTypa, CpeJICTBa MacCoBOI HH(pOpMAIIMH, CETh
Hurepuer u apyrue)

[TpakTuyeckoe 3aHsTHE

Ne 13 Keticel Ha aHanu3 nHGOPMAIMK O HAYYHBIX
JOCTH)KEHUSIX B 00JIACTH F€HETUYECKUX TEXHOJIOTUH,
KJIETOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.

Ne 14 3ammra kelica: npencTaBICHUE PE3YIBTATOB PELICHHUS
KeWCOB (BBICTYIIJIEHUE C MTPE3EHTAINEH )

T,0O

Pa3zgen 11. Peurenue KeiicoB B 00,1aCTH OHMOTEXHOJIOTHIA

2 3 2

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

Tema 11.1.1. buorexuonoruu
B NMPOMBIIIJIEHHOCTH

[TpodeccnonanbHO OPUEHTUPOBAHHOE COJIEPKAHHE
(coneprkaHue MPUKIIATHOTO MOJTYJIS)

Pa3BuTne npoMplnuIeHHOW OMOTEXHOIOTUN U €€ IPUMEHEHUE
B )KM3HU YE€JIOBEKa, IOMCK U aHaJIu3 HH(OpMAaLIUU U3
Pa3JINYHBIX UCTOYHUKOB (Hay4YHas U yueOHO-HayJIHas
JUTepaTypa, CpeAcTBa MaccoBOW MH(OPMALIUHU, CETh
HurepHer u apyrue)

Ne 15 Keiicol Ha aHanu3 nHOpMaLUK O Pa3BUTUU
IPOMBIIIJICHHON OMOTEXHOJIOTH (IO MUHU-TPYIITIAM).

T, O
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HaumenoBaHue pa3jiesioB u
TeM

Tema 11.1.2. CoumansHo-
ATHYECKUE ACIIEKTHI
OUOTEXHOJIOTUN

Conep:xanue yueOHOro MaTepuaJia

Ne 16 3amura kelica: npencTaBiIeHUE PE3YIbTATOB PEIICHUS
KEWCOB (BBICTYIUICHHE C IMPE3CHTAIINECH )

[IpodeccrnonansHO OPUESHTUPOBAHHOE COECPIKAHNE
(comeprkaHue MPUKIATHOTO MOYJIs)

OTHUYECKUE aCTIEKThl Pa3BUTHUS OMOTEXHOJIOTUIN U
MPUMEHEHUE UX B )KU3HU YEJIOBEeKa, IOUCK M aHATU3
UH(POPMALIUU U3 Pa3IMYHBIX HCTOYHUKOB (HaydHas ¥ y4eOHO-
Hay4yHas JIMTepaTypa, CpeCTBA MacCCOBOM MH(POpMAIUH, CETh
Hurtepuer u apyrue)

Ne 15 Keiicel Ha aHainu3 HHPOpPMAIUKA 00 STHYECKHUX
acrHeKTax pa3BUTUS OMOTEXHOJIOTUH (110 MUHU-TPYIIIIaM).

Ne 16 3amura keiica: mpeacTaBleHUE pPe3yIbTaTOB PEILECHUS
KEWCOB (BBICTYILJIEHUE C MTPE3EHTALNEH )

O0BEéM yacoB

JI

P CpC

dopMupyemblie
KOMIIeTEeHI[UN

Texymasn

(¢popma
KOHTPOJIst

T, O

Tema 11.1.3. buorexuonoruu
U TEXHUYECKUE CUCTEMBI

[TpodeccnonanbHO OPUEHTUPOBAHHOE COJIEPIKAHHE
(coneprkanue MPUKIIATHOTO MOTYJIS)

Pa3BuTue GMOTEXHOJIOTHI ¢ IPUMEHEHUEM TEXHUYECKHX
cucteM (OnonHxeHepus, OnonHpopMaTHKa, OMOHUKA) U UX
IIPUMEHEHHUE B )KU3HU YEJI0BEKA, TIOMCK U aHAIIN3
MH(pOpMaLlUU U3 PA3IUYHBIX HICTOYHUKOB (Hay4yHas U y4eOHO-
Hay4Has JIUTepaTypa, CpeICTBa MaCCOBOI HH(pOpMAIIUHU, CETh
Hurtepuer u apyrue)

Ne 15 Keiicsl Ha aHaU3 HHPOPMALIUU O Pa3BUTUU
OMOTEXHOJIOTHH ¢ MPUMEHEHUEM TEXHUYECKUX CUCTEM (I10
MUHU-TPYIIIaM).

Ne 16 3ammnra keiica: mpencTaBIeHUE Pe3yIbTaTOB PEIIECHUS
KelCOoB (BBICTYIUIEHHUE C MTPE3EHTAIe)

Hroro 4acos:

46

24 8
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2.3 PeruiaMeHT pacnpeaejieHust BUAOB pador no aucuuniuHe ¢ JJOT
JlaHHas NUCHUIUIMHA peaTu3yeTcsl ¢ MPUMEHEHHEM JMCTAHLIMOHHBIX 00pa30oBaTeIbHBIX
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 pabora 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

COOTBETCTBHUH C MX UHANBUAYATLHBIM IIAPOJIEM U JIOTUHOM K JMYHOMY KaOMHETY / IPOQHITIO.
Texymuii KOHTPOJIb, TPOBOAUMBIN B CUCTEME TUCTAHLIMOHHOTO 00YyUEHHMsI, OLIEHUBACTCS KaK
B CUCTEMeE JAUCTaHIIMOHHOTO 00yueHUsl, TaK U MpernoaaBareseM BHe cucTeMbl. JlocTyn K Matepuanam
IIPEAOCTABIIACTCS B TEUEHHUE BCETO CEMECTPA 110 MEPE MTPOXOXKACHUSA OCBOCHHUS IPOTpaMMBI. JlocTyr
K KaXIOMYy BHIy pa0dOT M KOJMYECTBO INOIBITOK Ha BBIOJHEHHWE 3a/aHUS IPEIOCTABISIECTCS
OIPaHUYEHHOE BpEeMs COINIaCHO perjaMeHTy AUCLUUIUIMHBI, OIyOJMKOBAaHHOMY B CHCTEME
JMCTAaHIIMOHHOTO 00y4eHus. [IpenoaBarens OlleHUBAET BBHIIOJIHEHHBIE 00yUYarOIUMUCS paboThHI HE

no3aHee 14 pabouux aAHEN mocie OKOHYaHUs CPOKa BBIITOJIHEHUS.


https://sziu-de.ranepa.ru/
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3 Matepuanbl TeKyliero KOHTPOJIsl ycreBaeMoCTH 1 IIPOMEKYTOYHOM aTTecTaluu

00y4arIIMuXCs

3.1 (I’OpM]:I H METOAbI TEKYUICro KOHTPOJA YCIIEBAEMOCTH M l'IpOMC)KyTO‘lHOﬁ

arTecTalMU 00YYAKO LM XCS

Ne dopma
n/n KOHTPOJIA

Meton
KOHTPOJIs

Kpurepuu oneHuBanust

1  TecrtupoBanue

YCTHBIN

Texkyuuii KOHTPOJIb

OueHKN «OTJIUYHO» 3aCIIy’)KMBA€ET CTYJIEHT, €CIIU
JEMOHCTPHUPYET II1yOOKOe 3HaHWE MaTepHaia yMEeHue
CBOOOJTHO OPUEHTHUPOBATHCS B TEME 3aJaHHs, BIaJICeT
JIEKCUKOH, YMEET NPaBUIbHO IPUMEHSTH
IrpaMMaTH4E€CKUE KOHCTPYKIUU.

OneHKN «X0po1I0» 3aCiIy’)KMBACT CTYJIEHT,
0OHapyXUBLIMH [TOJIHOE 3HAHUE MAaTEepUaJIa; YCIIEIIHO
BBITOJIHAIOUINN IPEAYCMOTPEHHBIE 3aJaHUs; U
JIOIyCTHUBILINM HE3HAYUTENIbHbBIC, CTUIMCTHYECKUE
OIIINOKH;

OneHKH «yA0BJIETBOPUTEIBLHO» 3aCITyKUBACT
CTYJEHT, €CJIH YCBOMII 6a30BbI 00BEM 3HAHUI U
OPHUEHTHUPYETCS B TPAMMATHYECKUX KOHCTPYKLIHSX, HO
uMeeT IpoOebl B OTAEIbHBIX aCIEKTaX TEMBbI U
3aTPYAHATBCS AAaTh MOJHBIM OTBET HA NIPEACTABICHHBIC
3aJaHusl.

OneHKU «HeyA0BJIeTBOPUTEIbHO
3aCIIy>KUBaeT CTYJIEHT, €CJIi OOHApYyKUJI CYIIECTBEHHbIE
po0Oesibl B 3HAHUM OCHOBHOI'O MaTepuasa, He BiaieeT
JIEKCUKOH 10 IIPEJIOKEHHON TEME, OCHOBHBIMU
rpaMMaTH4ECKUMH KOHCTPYKIUSMU, HE MOXKET
CIPABUTCS C OTBETOM Ha 3aJlaHKe Oe3 MOMOIIH
IIPENOo1aBaTes.

2 | Ompoc

YCTHBIN

OLEHKHN «OTJIHYHO» 3aCITyKUBAET CTYACHT, €CIU
JIEMOHCTPHUPYET rITyO00KOe 3HAHNE MaTepualia yMeHUE
CBOOOZHO OPUEHTUPOBATHCS B TEME 3aJIaHUs, BIAJICET
JIEKCUKOM, YMEET MPaBUIIbHO PUMEHSTh
rpaMMaTHYECKUE KOHCTPYKLIHUH.

OIIEHKH «XOPOI0» 3aCITyKUBAET CTY/ICHT,
0OHapyXUBIIHH MMOJHOE 3HAHUE MaTepHaa; yCIeurHo
BBITIOJIHAIOLINNA MPETYCMOTPEHHBIE 3aJaHusl; U
JIOITYCTUBILUI HE3HAYUTEIbHBIE, CTUIIMCTUYECKUE
OIINOKH;

OLEHKHU «yA0BJIETBOPUTEIbHO» 3aCTyKUBAET
CTYJICHT, €CJTM YCBOWJI 0a30BbIi 00BEM 3HAHUN U
OPUEHTUPYETCS B TPAMMATUYECKUX KOHCTPYKLIUAX, HO
“MeeT PoOeITbl B OTACIBHBIX aCTIEKTaX TEMBI U
3aTPYAHATHCS JaTh IOJIHBIA OTBET HA MPEACTaBICHHbIC
3a/1aHMUS.

OLIEHKHN «Hey10BJIeTBOPUTEIbHO)
3aCITy’>)KHBAET CTYJICHT, €CITM OOHAPYKUJI CYIIIECTBCHHBIS
mpo0OeIbl B 3HAHUM OCHOBHOT'O MaTepuaia, He BiaieeT
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n/n

dopma
KOHTPOJIsI

Meton
KOHTPOJIs

Kpurepuu oneHuBanust

JIEKCUKOH 1O HpCHHO)I(eHHOﬁ TEME, OCHOBHBIMHU
T'paMMaTH4YCCKUMHU KOHCTPYKIUAMU, HC MOKCT
CIIpaBUTCs C OTBETOM Ha 3aJIaHUC oe3 IIOMOIIH
npenoaaBaTeiiA.

KonTposnbnas
pabora

MPaKTUYECKU I

IIpom

OLICHKH «OTJIMYHO» 3aCTyKUBAET CTYJICHT,
0OHapyXUBIIHMH NTyOOKOE 3HAHUE MaTepuasia, yMEHUE
CBOOOIHO BBIMOJIHATE 3aJaHuUs, TOHUMAIOIIUI
B3aMMOCBS3b OCHOBHBIX ITOHSTHH TEMBI,

OlLICHKH «XOPOIIO» 3aCTyKUBAET CTYAECHT,
00HapyY>XKUBIINHI NOJIHOE 3HAHUE MaTepuaia; yCIemHo
BBINOJHAOUIMNA MPETyCMOTPEHHbIC 3aaHU; U
JOITYCTUBIIHIA HE3HAYUTEIIbHBIC OIIMOKH: HETOYHOCTh
(haKTOB, CTHJIMCTUYECKHUE OITMOKH;

OLIEHKH «Y/10BJI€TBOPUTEIbHO» 3aCTy>KUBACT
CTYJEHT, 0OHAPY>KUBILINI 3HAHUSI OCHOBHOTO MaTepHana
B 00beMe, HEOOX0IUMOM JIJIS JAJIbHEHIIIEr0 N3YYEeHHUSI
JUCHUIIMHBL. CIpaBIsSIOMIMIICS C BHINOJHEHUEM
3aJlaHUI; TOMYCTUBILHI NOTPEIIHOCTHA B OTBETE, HO
001aJaroIINE HEOOXOAUMBIMHU 3HAHUAMU I UX
YCTpaHEHHUS 1101 PYKOBOJICTBOM IPEIOaaBaTes;

OLEHKHN «Hey10BJIeTBOPUTEIbHO)
3aCIy>)KHBAET CTYJIEHT, 0OHAPYKUBIIHNI CYIIIECTBEHHbBIC
npoOesbl B 3HAHWK OCHOBHOT'O MaTepuaia; He
CIIPABJISIFOLLIUAICS C BBIIOJHEHUEM 3a1aHUH,
JIOIYCTUBIIMM CEpbE3HBIE MOIPEIIHOCTH B OTBETAX,
HYKJIAIOIIHMICS B TOBTOPEHUH OCHOBHBIX Pa3JIesiOB
Kypca oJi pyKOBOJICTBOM MPENo1aBaTesl.

€KYTOYHBII KOHTPOJIb

3ayeT

YCTHBIN

OLEHKHN «OTJIHYHO» 3aCITyKUBAET CTYACHT, €CIIU
JIEMOHCTPHUPYET rITyO00KOe 3HAHNE MaTepuaia yMeHUE
CBOOOZHO OPUEHTUPOBATHCS B TEME 3aJIaHUS, BIAICET
JIEKCUKOM, YMEET NPaBUIIbHO PUMEHSTh
rpaMMaTHYECKUE KOHCTPYKLIHUH.

OIIEHKH «XOPOII0» 3aCITy)KUBAET CTY/ICHT,
0OHapyXUBIIHH MMOJHOE 3HAHUE MaTepHalia; YCIEIHO
BBITIOJHAIOIINNA MPETYCMOTPEHHBIE 3aJaHusl; U
JIOITYCTUBILUI HE3HAYUTEIbHBIE, CTUIIMCTUYECKUE
OINOKH;

OLEHKHN «yA0BJIETBOPUTEIbHO» 3aCTyKUBAET
CTYJICHT, €CJIM YCBOWJI 0a30BbIil 00BEM 3HAHUM U
OPUEHTUPYETCS B TPAMMATUYECKUX KOHCTPYKLIUAX, HO
“MeeT TPoOeTTbl B OTACIBHBIX aCMIEKTaX TEMBI U
3aTPYAHATHCS JaTh IOJIHBIA OTBET HA MPEACTaBICHHbIC
3a/1aHMUS.

OLIeHKHN «Hey10BJIeTBOPUTEIbHO)
3aCITy’>)KHBAET CTYJICHT, €CITM O0OHAPYKUJI CYIIIECTBECHHBIC
mpo0OeIbl B 3HAHUM OCHOBHOT'O MaTepuaa, He BiaieeT
JIEKCUKOM MO MPEITIOKEHHON TEME, OCHOBHBIMHU

I'paMMAaTHYCCKUMU KOHCTPYKIUAMU, HC MOXKET
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Meton
KOHTPOJIs

Ne dopma

Kpurepuu oneHuBanus
n/n KOHTPOJIsA purep B

CIIpaBUTCs C OTBETOM Ha 3aJIaHUC oe3 IIOMOIIH1
npenoaaBaTeiiA.

KoHTpoib M ouleHKa pe3yabTaTOB OCBOCHHUS 00IIE00pa3oBaTENbHON IUCIUILIMHBI
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
MepONpPUATHSA

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-o/c, 11.111-0/c

OO6cyxnenue 1O
JCKIUU
Pazpabotka rioccapus
3amnonHeHue  CPaBHUTEIbHBIX
TabJInLL

TectupoBanue

YceTHBI onpoc

JIUKTaHT Ha WCIOJIb30BaHUE
apryMEHTOB, OHOJOTHYECKON
TEPMHUHOJIOTHH U CUMBOJIUKH
NupuBunyanbHas
camocTosTeNnbHas paboTa
[IpencraBnenue pe3ynbTaToB
MPAaKTHYECKHUX padoT
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 MeHTaIbHOM KapThl

EHq)opMauHH HEPIPEEEE T 0nl-oe, 950, 101, Ezﬁ(})IJI;IHrepHyI/IITeHaX U 3almTa

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 KOMaHJIE 8.1 8.2, 9.1-9.3, | [lpencraBnenye  pesynbTaToB

MPAKTUYECKUX PaboT
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

HHAWBHUIYAJIbHBIX

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

MMPUMCHATH 3HAHUSA

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

B YpE3BBIYANHBIX
CUTYyaLUAX

Temur 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, OHOJIOTHYECKOI
TEPMHUHOJIOTHH U CUMBOJIUKH
NupuBunyanbHas
camocTosTeNnbHas padoTa
[IpencraBinenue  pe3ynbTaToB
MPAaKTHYECKHUX padoT
KonTtponsHbie paboThI

3aiuTa TBOPUECKUX paboT

3amura WHIUBUTYJIBHBIX
MIPOCKTOB
Brinonnenue 3aJIaHUN

HpOMe)I(YTO‘lHOI;'I aTTCCTalluu

3.2 OueHOYHBIE CPEICTBA TEKYIIEr0 KOHTPOJISI yCIIeBAEMOCTH 00y4ar0LIUXCs

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 IEPEYUCIICHHBIE
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 ctpykrypy Oenka oOpasyeT monuienTuaHasi Lenb, CBEPHyTas B

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

K nonucaxapuaam oTHOCSTCS:

a) IIII0K03a, PpyKTO3a

0) caxapo3a, JJaKTo3a

B) KpaxmaJl, [NIMKOT€H, LIE€JUII0J103a

) pubo03a, 1e30KCuprd03a

Bapuant b. Ctpoenue u GyHKINU KIETKA

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 1mepoxoBaToi DI1C
0) B anmapare "o mku

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 kaxoii paze MuTO3a XpOMOCOMBI BEICTPAUBAIOTCS 10 KBATOPY KIETKU?
a) mpodaza

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 3Bosonus

Tewmsr 5.1 - 6.1

[Tpy MOHOTUOPUAHOM CKPEIIMBAHUU TETEPO3UTOT (Aa X Aa) paciieruieHHe
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

') OMOXMMHUYECKUI

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 MIOKPBITOCEMEHHBIX

0) IOKPOBUTEILCTBEHHAS OKPACKA Y )KMUBOTHBI

B) HOSIBJICHUE JIETKUX 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 Yesl0BEeK, N3rOTABIMBABIINI OpyIUs U3 KaMHSI

YcrHblit onpoc
(cobecenoBanme /

BapuanTsl BompocoB [utst onpoca 1o paszaerny «OOMeH BEeIecTB U SHEPIUs»
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 MaTpuuHoro cunresza? [IpuBeaure npumepsl.
IIpumepHbie Bonpock! 1o pasneny «HaciaencTBeHHOCTh U H3MEHUUBOCTDY
[loyuemy 3aKOH HE3aBUCUMOIO HACJENOBAHMS BBIIOJHAETCS TOJIBKO IIPH
HeaJUIeNIbHBIX IeHax?

OObscHUTE MEXaHW3M BO3HUKHOBEHUS XPOMOCOMHBIX MYyTalUd U HX

AHCKyCCHS) BIMsIHME Ha (peHoTum.
Kak onpenensercs non y uenoseka? [lpuBenure npumepsl Haciaea0BaHUs
IIPU3HAKOB, CLICIJIEHHBIX C IIOJIOM.
Bomnpocs! st 00cyKaeHus 0 SKOJIOTHH 1 buocdepe
Kakue anTpomnoreHHsle (hakTopbl OKa3bplBalOT HAaUMOOJIblLIEE BIMSHUE Ha
ouocdepy B Baliem peruoHe?
Yro Takoe skonorudeckas cykueccua? llpuBenure npumep nepBUYHOU U
BTOPUYHOU CYKLIECCHH.
Bapmuanr 1
3amanue 1 (tect u3 10 BompocoB mo TemamM «XHWMHUYECKHH COCTaBy,
«KieTouHoe cTpoeHue»).
3amanue 2 (3a1a4a Mo reHETHKE):
VY TomaTOB KpacHas okpacka mioaoB (R) nomunupyer Hax xénroii (1), a
kpyrnas  ¢opma (D) — wag rpymeBuaHoir (d). Ckpecrunu
auretepo3urotHelii  copt (RrDd) ¢ pactenueMm, wumerommm kEnTble
rpylieBUIHbIE TUIOABI. OmnpenenuTe TeHOTUIBl U (EHOTUIBl OTOMCTBA,
BEPOATHOCTD MOSBJIEHUS PACTEHUI C KPACHBIMU I'PYILIEBUIHBIMHU IIJIOJAMHU.
Kontponbhas 3amanue 3 (CBOOOIHBIIN OTBET):
pabota OnumuTe cTauu MUTO3a U OOBSICHUTE €ro OMOJIOTHYECKOe 3HAUCHHE.

3ananue 4 (CpaBHEHHE):

3anonHuTe Tabnuy «CpaBHEHHE NPOKAPUOTUYECKON U 9YKapHOTUYECKOMH
KJIETOK) 10 PU3HAKaM: HaJIM4uue A]ipa, HaTn4re MeMOpaHHBIX OpTraHOU OB,
pa3Mepsl, Croco0 JesIeHusl.

Bapmuanr 2

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

3amanme 2 — 3amadya Ha MOHOTHOPHIHOE CKpEIIMBAHUE C HETOJHBIM
JOMUHHPOBaHUEM (HapUMep, OKpacKka IIBETKOB HOYHOM KpacaBHIIbI).
3amanue 3 — omucaHue mpolecca OuocuHTe3a Oenka (TPaHCKPHUMIUS 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%.

JlabopaTopHas padora Nel (kx teme 2.1).

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

Xox paboTsl:

[Tony4uuTh BHITSKKY U3 Pa3HBIX PPYKTOB (JIMMOH, alelIbCHH, S0JI0KO).
[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
peaKImii, CIeNaTh 3aKII0UYEHUE O MPAKTHYECKON 3HAYMMOCTH.
JlabopaTtopHnas padora 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 SIUTENUs CIM3UCTON 000JI0YKU pTa 4yeaoBeKa (KUBOTHAS
JlaGopaTopHble U | KJIeTKa), W (PUKCUPOBAHHBIN Tmpemapar OakTepuil (HampuMep, CeHHas

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

B3stb pacTBOp amuiassl (CIHOHBI) U KpaxMall.

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

Onpenenuts ONTUMAIIBHYIO TEMIIEPATYpPyY AJIs AeHCTBUS (pepMeHTa.

OT1uéTt: Tabnuua ¢ pe3yibTaTam, rpaduK 3aBUCUMOCTH AKTUBHOCTH OT
TEMIIEPaTyphl, BHIBOJ.

3.3 OueHoYHbIe CpeACTBA MPOMEKYTOYHOM ATTECTAIUHN 00YYAKIIUXCSA

®opmMoii TPOMEXKYTOUHOH aTTECTAH 110 TUCLUIUIMHE ABJIAETCS 3a4ET C OLIEHKOM BO 2 ce-
MmecTpe. 3a4éT NpoBOoAUTCS B YCTHOM popme. CTyAeHTY peoCTaBIIseTCsl OTBETUTh Ha 2 BOIIPOCa,
BbIOpaHHBIX MpEnoiaBaTesieM CciydailHpIM 00pa3oM U3 MEepedHs BOIIPOCOB, IPUBEIEHHBIX HIKE.
1. Bwuonorus kak Hayka — e€ 3aaui, METO/Ibl T03HaHUs (HAOIIOAeHHUE, IKCIEPUMEHT, MOJIEIIH-
poBaHue). YPOBHU OpPraHU3AIMH KUBOK MaTEePUU (MOJIEKYJISIPHBIH, KJICTOUHbIH, OpraHu3MEHHbIH,
HOMYJSIIMOHHO-BUAOBOM, 5KOCUCTEMHBIN, OnochepHbIil).
2. OcHOBHBIE CBOIiCTBA KUBBIX CHCTEM — OOMEH BEIIECTB M YHEPTHH, CAMOPETYIISAUS, pa3MHO-

KCHUC, HACIICACTBCHHOCTh, UBMCHYNUBOCTD, POCT U PAa3BUTHUEC, TUCKPETHOCTD, pa3apPaKMMOCThb.
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3. XuMmunueckuii cocrtaB kjeTku — makpoasiemeHtsl (O, C, H, N), mukposnemenTsl. Boga u mu-
HepaJbHbIE COJM: UX OMoJornyeckue QyHKIMH (TPAHCIIOPT, TePMOperyminus, OypepHocTs, mo1-
Jep’KaHUE OCMOTUUYECKOTO AABJICHU).
4, OpraHnyecKue BelllecTBAa KJeTKH — 0eIKHd (AaMUHOKHCIIOTBI, CTPYKTYPBI, (PYHKITUN — KaTau-
TUYecKasi, CTPYKTYpHasl, TPAaHCIIOPTHAS, PETYJSTOPHAs); YIIIEBOAbI (MOHO-, TU-, TOJIMCAXapUIbI,
SHEPreTHYECKast U CTPYKTYPHAsI POJIb); TUMHABI (KUPBI, Pochomunuasl, CTepouabl — QyHKINN);
nykienHoBsie kucnothl (JJHK u PHK — cTpoenwne u ¢pyHkImm).
5. CrtpoeHue NPOKAPHOTHYECKOH M DYKAPHOTHYECKOH KJIETOK — CPaBHUTEIIbHAS XapaKTepH-
CTHKa (Hau4ue sapa, MEeMOpPaHHBIX OPTaHOMI0B, KJIETOYHON CTEHKH, )KI'YTUKOB U T.1.). [Ipumepsl
npoKapuoT (6akTepuu, IMaHOOAKTEPUN ).
6. Opranouasl dyKapuoTuieckoi kjierku — memopannsie (JI1C, anmapar ['onbmku, 1130-
COMBI, MUTOXOHJIPUH, TNIACTH/IbI) U HeMeMOpaHHbIE (PUOOCOMBI, KIIETOYHBIN LEHTP, HEHTPUOIIH,
PECHUUKH, KTYTUKH). X cTpoeHne U QyHKIIHMH.
7. Slapo — cTpoeHue sAepHOi 000I0UKH, KapHUOTIa3Ma, XPOMATHH, SIPHIIKO. XPOMOCOMBI, Ka-
puoTun. JIUImIonaHbINA U TarIOUIHBI HA0OPHI XPOMOCOM.
8. Merta6oamn3m — accuMuIAIUs (TUTACTHYECKUI OOMEH) M TUCCUMUIIAIUS (SHEPTreTUICCKUN 00-
MeH). Poiib pepmenToB. @OTOCHHTE3 — CBETOBAs M TeMHOBAs (ha3bl, 3HAUCHUE ISl Orochephl.
9. DJHepreruueckmii 00MeH — dTAIbl pacIETUICHHs BEIIECTB: IOrOTOBUTEIILHBIN, TITMKOJIH3
(OeCKHUCTIOPOIHBIN ), KJICTOYHOE JBIXaHHUE (KUCIOPOIHBINA dTAll, OKUCITHTEIbHOE (hOChOopUITHpOBa-
Hue). DPPeKTUBHOCTH Mpoliecca.
10. BuocunTe3 esika — peakiu MaTpUUHOTO cuHTe3a. Tpanckpurnius (cunre3 PHK), Tpancns-
s (cuHTe3 0enka Ha pubocomax). ['eHeTHUeCcKuit KO M ero CBOMCTBA (TPUILIETHOCTh, OJTHO3HAY-
HOCTb, BBIPOXK/IEHHOCTb, HEPEPBHIBHOCTh, YHUBEPCATHHOCTB ).
11. Bupycsnl — HekneTouHble popmbl xku3HU. CTpoeHHe (Karcu, HyKJIeMHOBasi KUCIIOTa, CyTep-
Karcun). JKu3HeHHbIN UK (IMTUYEeCKH U Ju3oreHHbIi). OcHoBHBIE 3a00neBanus (B1Y, rpumnm,
renaTur), Mepbl MPOPUIAKTUKH.
12. Ku3zHeHHblil HUKI KiIeTKH — nHTepdaza (mepuoast G1, S, G2) u Muto3. Pa3sl MuUTO3a (TIPO-
¢aza, metadasa, aHadasa, Tenodasza). buonsornueckoe 3HadUeHHE MUTO3a (COXpaHEHHE YHCIa XPO-
MOCOM, POCT, peTeHEepaLINs).
13. ®@opmbI pa3MHOKEHHsI OPTaHU3MOB — Oecrioioe (JIeJIeHne, MOYKOBaHue, CIOpoo0pa3oBaHue,
BEreTaTuBHOE) U nosioBoe. Meilo3 — cTaainuu, KpOCCUHIOBEp, 3HAUeHHE (KOMOMHATUBHAS U3MEHYH-

BOCTb, MOAACPIKAHUC TTIOCTOAHCTBA KApUOTHUIIA B PALY HOKOHCHHﬁ).
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14. T'ameTtoreHe3 — criepMaTOTeHE3 M OOT€HE3, CTAANH (Pa3MHOKEHHE, POCT, co3peBaHue, GopMu-
poBanue). CTpoeHue Noa0BbIX KiIeTOK. OII010TBOPEHUE — HAPY>KHOE U BHYTPEHHEE, [TapTEeHOTe-
HE3.
15. UuauBuayajbHoe pa3BuTHe (OHTOTeHe3) — SMOPHOHANIBHBIN 3Tan (IpoOIeHUE, TacTPYIAIIUs,
OpraHoreHes, 00pa3oBaHue 3apOAbIILIEBBIX JIUCTKOB) U TOCTIMOPHOHAIBHBIN (IPSIMOE M HENPSAMOE
pasButHe). Bnusiaue hakropos cpessl.
16. 3axoHbl MeHesIsl — MOHOTHOPUIHOE CKPEIIUBAaHUE (3aKOH €IMHOO0Pa3us TMOPUIOB TIEPBOTO
IIOKOJIEHUS, 3aKOH paclierieHus). JIuruopuinoe ckpenBaHye (3aKoH He3aBUCUMOTI0 Haclle0Ba-
HUs). AHaIM3Upyollee ckpelyuBanue. ['eHeTnyeckas CUMBOJIMKA.
17. CuenJieHHoe HacJiefoBaHue — OonbITH T. Moprana, rpynimsl CUEIUICHUs, KPOCCUHTOBEp, TeHe-
TUYECKHE KapThl. XpOMOCOMHAs TEOpHs HACIEICTBEHHOCTH.
18. HacJsienoBaHue NPU3HAKOB, CHENJIEHHBIX € MOJOM — ToMOoramMeTHbIH (XX) U rereporameT-
Hbl (XY) nout. [Ipumepsl: reModuiius, 1albTOHNU3M (peLiecCUBHBIE IPU3HAKHU, CLIETIEHHBIE C X-
XPOMOCOMOM).
19. M3meHuMBOCTH — MOTUHUKAIIMOHHAS (HOPMA PEAKIINU, KOJTHMYECTBEHHbIE/KaueCTBEHHBIC TIPH-
3HAKM) U HaclieICTBeHHast (KOMOMHATHBHAS — NEPEKOMOUHAIIMSI T€HOB, MyTallHOHHAS — T€HHBIE,
XPOMOCOMHBIE, TEHOMHBIE MyTalluK). MyTareHHsle ()akTOpBI.
20. I'enernka 4yesiOBeKa — METObI M3yUeHHS (TEHEATIOTHIECKUH, OIM3HEIOBBIN, INTOTCHETHYC-
CKHIA, OMOXHUMHUYECKUHN, MOJICKYJISIpHO-TeHeTHYeCKuil). HaciencTBeHHbIie 3a00JIeBaHUS — TEHHBIC
(penunkeronypus), xpomocoMHusle (cuHapoM JlayHa). Menuko-reHeTH4eckoe KOHCYIbTHPOBaHUE.
21. JBoaounoHHoe yyeHue Y. JlapBuHa — NpeanoChlIKU (M3MEHYUBOCTb, H30BITOYHOE PA3MHO-
YKEHHUE, OTPaHUYEHHOCTh pecypcoB). J[BrxKyine cuibl — 6oppOa 3a CyliecTBOBaHUE, €CTECTBEHHBIN
ot6op. CpaBuenue ¢ coppemernoi CTO.
22. MMKpO3BOJIIONMSA — ITOMYJIALNS KaK JJIeMEHTapHas eAnHuIa. PakTopbl 3BOJIIOLNU: MyTalllH,
npeii¢ reHoB, U30JIAIM, eCTeCTBEHHBIN 0TO0p. DopMbl 0TOOpa (CTAOMIIN3UPYIOLIUMA, ABHXKYIIHH,
JTU3PYITUBHBIN).
23. Bun u Bua000pa3oBaHue — KpUTEpHH B (MOP(OIOTHUECKHH, TeHETHUECKHUI, IKOJIOTHYIE-
cKui, reorpadudeckuit u ap.). Ilytu Buioodbpa3zoBanus: anjgonaTpuiyeckoe (reorpaguueckoe) u
CHUMITaTpUYECKOE (IKOJIOTHYECKOE).
24. Maxkpo3Boaonus — HaaBua0Bas 3Bomonus. opMel sBomroIMH: QUIeTHIecKas, TMBEPreHT-
Has (pacxoxXk/IeHHe), KOHBEPreHTHas (CX0/ICTBO HEPOACTBEHHBIX IpyIiN), napasuienbHas. Hampasie-
HUS — apoMop(}o3 (IPOrpeccCUBHOE), MIMOATANTAIUS (YaCTHBIE MPUCTIOCOOJICHUS ), AeTeHEepallUs.
25. Bo3HMKHOBeHHUe ;KM3HM Ha 3emJjie — OCHOBHBIE TUTIOTE3bI (KPEallmOHN3M, a0HOTreHe3, TaHC-

nepmust). XUMHUYECKast dBOJIONHS: onbIThl Mumepa—tOpu, popMupoBanue KoarepBaToB, THIIOTE3a
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PHK-mupa. OCHOBHBIE dTalbl pa3BUTHUS KU3HH (apXei, MPOTEPO30H, MAIE030M, ME3030M, KaitHO-
3011).
26. AHTpONOreHe3 — CHCTEMAaTUYECKOE MoJIokeHue yenoBeka (otpsia [Tpumater). CX0ACTBO U OT-
JINYKS YeJIOBEKa U )KMBOTHBIX. J[BIKYIIIE CUITBI — TPYIOBasi ACSITEIbHOCTD, COLIMANIBHBIN 00pa3
JKU3HU, peub, MbllieHHe. CTaluu: aBCTPAJIONUTEK, YEIIOBEK YMEIIbIi, YeTOBEK MPSIMOXOISAIIHH,
HeaHJepTaJiel], KpOMaHbOHEI! (YeJIOBEK pa3yMHbIi). YenoBeueckne pachl U X €AMHCTBO.
27. JKoJIOrUsl KaK HAayKa — 3a/1a41, pa3/elibl (ayTOIKOJIOTHUS, IEMIKOJIOTHsI, CHHIKOJIOTHs ). DKO-
Joruyeckue pakTophl: a0MOTHYECKUE (CBET, TEMIIEPATypPa, BIAKHOCTH ), OMOTHYECKUE (XUIITHUYC-
CTBO, KOHKYPEHILIUA, Tapa3UTU3M, MyTyaJIu3M, KOMMEHCAIIU3M), aHTPOIIOT'€HHbIE.
28. Cenexkums — 3a/1a41, METObI (MACCOBBIA U MHIUBHUIYaJIbHBIN 0TOOp, TMOpUAN3ALINS, TTOJIUTI-
JIOUUsl, UICKYCCTBEHHBIN MyTareHes). LleHTpel mporcxoxaeHus KyiabTypHbIx pactenuil (H.M. Ba-
BUJI0B). OCHOBBI OMOTEXHOJIOTHU — I'eHHasl HHKeHepHs (rmosyuenue pekoMouHanTHbIX JJHK,
TPaHCTEHHBIX OPTaHNU3MOB), KJIIETOUHAs WHKEHEepus (KyIbTYphl KIETOK, KIIOHUPOBAaHHUE), UCIIOJIb30-
Banue ' MO.
29. Dkocucrema (0HOreoneHo3) — CTpykrypa (mpoayueHTsl, koncymeHTs! | u Il mopsinka, pemny-
1eHTsl). Tpoduueckue nenu (MacTOUIHBIC U AETPUTHBIE), CETH MUTAHUSA. JKOJIOTHUYECKHUE MUpa-
MUBI (UMCICHHOCTH, OMoMacchl, SHeprun). CBOWCTBA — YCTOWYMBOCTD, CAMOPETYIISIIIHSI, CYKIEC-
cusl.
30. Buocdepa — yuenne B.1. Bepuanackoro. I'panniibl, KOMIIOHEHTHI (3KMBOE, KOCHOE, OMOKOCHOE
BeniecTBo). DyHKIMU )KUBOTO BElIeCTBa (IHEpreTHUecKas, Cpeoodpasyromias, ra3oBas, KOHICH-
TpauuoHHas ). KpyroBopots! BemiecTB (Onoreoxumuueckue Hukibl). [1o0anbHble SKOJ0THYecKue

npo0JieMbl (M3MEHEHUE KIIMMaTa, 3arpsi3HeHue, yrpata OuopasHooOpasus) U MyTH UX PELIeHUs.

4 MeToanueckue YKazaHud AJad oﬁyqammnxm 110 OCBOCHHUIO JTHCUHMITJIMHBI

[Ipuctynas x wusydenuto gucuuiuimHel COO.01.08 buonorusi, CcTynaeHT JOJKEH
03HAKOMUTHCS C coJiep:kaHneM naHHou Pabouelt yueOHOM mporpaMmbl AUCHUIIINHBI, YTOOBI UMETh
4y€TKOE MPE/ICTABICHHE O CBOEH padoTe.

N3yuenne NUCHMIUIMHBI OCYIIECTBISETCS HA OCHOBE BBIJAHHBIX IIPENojaBareieM
pEeKOMEHAIMii 10 BBIMOJHEHUIO BCEX 3aJaHUM, MPEIyCMOTPEHHBIX YUYEOHBIM TIJIAHOM U
IIPOrpaMMoi.

B nepByto ouepenp HEOOXOAUMO YSCHUTH LIEITh U 337a91 U3y4aeMOW JUCITUTIIIUHBI, OIEHUTh
00BEM MaTepualia, OTBEAEHHOTO Il CAMOCTOSITENIbHOM pabOThI CTYJIEHTOB, I0100paTh OCHOBHYIO U
JOTIOTHUTETIFHYIO JIUTEPAaTypy, a TakKe BBIIBUTH Hanboliee BaKHBIE MPOOJIEMBI, CTOSIIHE IO

BOIIpOCaM I/I3y‘laeMOﬁ JAUCIHITIINHBI.
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BrinonHenue 3a1aHuii OCyIIECTBISETCS B COOTBETCTBUH C YYEOHBIM ILJITAHOM U IPOrPaMMOH.
OHU  JOMKHBI  BBINOJHATBHCS ~ COTJIACHO ~ METOJMYECKUM  PEKOMEHJAIUsM,  BbIJIAHHBIM
Mpeno/iaBaTesieM, U MPEICTABIATHCS B YCTAHOBIICHHBIE UM CPOKH.
[Ipn wu3y4eHHH TEPBOMCTOYHHUKOB II€JIeCO00pa3HO 3aKOHCIEKTHPOBaTh TOT MaTepual,
KOTOPBI HEe COO0IIANCs CTyIeHTaM Ha JIEKIHUSX.
Ha 3aHATHSX JIGKIIMOHHOTO U MPAKTUYECKOTO XapaKTepa CTYACHTaM sl paboThl TpeOyercs

TeTpaab IS 3alMCH JICKIIUHI U 3aJaHu.

5 YueOHasi suTeparypa u pecypcbl MH(POPMAIMOHHO-TEJEKOMMYHUKAIIMOHHON CceTH
«HHTepHEeT»

OcHoBHas iuTEepaTypa:

1.Konecuukos, Cepreit Mnpny. O6mas Guomnorus. — 6-e u3naHue, crepeoTunHoe. — MOocCKBa :
KHOPVYC, 20223. — 287 c. — ISBN 978-5-406-11707

2. AradonoBa una bopucosna, Kamenckuit Aunpeii Anexcanaposud, CuBornazoB Brnaaucnas
WBanoBuy. O6mast OMoIorus.

Aradonosa 1.b. buonorus : 6a30BbIi ypoBeHb : y4eOHUK i1 00pa3oBaTEeIbHBIX OpraHU3aINi,
peanuzytonux odpazoBatenbhbie nporpammbl CI1O / Aradonosa U.b., Kamenckuii A.A.,
CuBornasoB B.U., - 3-e uza. - M.:Ilpoceemenne, 2026. - 271 c. - ISBN 978-5-09-135165-1. - Tekcr
: anexktpouHbIid. - URL: https://znanium.ru/catalog/product/2266376 — Pesxxum goctyma: mo
MOJIITUCKE.

3. AradonoBa, U. b. buonorus. ba3osslif ypoens. [Ipaktukym : yueOHoe nmocodue, pazpaboTaHHOE
B KOMIUJIEKTE ¢ y4eOHUKOM /Il 00pa30BaTeNbHBIX OpraHu3alui, peaqu3yonux o0pa3oBaTebHble
porpaMMel cpeiHero npogdeccuonanbuoro oopasosanus / M. b. Aragonosa, B. M. CuBorna3zos. -
2-e U311, crep. - Mockasa : [IpocBenienne, 2025. - 113 c. - ISBN 978-5-09-124906-4. - Tekcr :
anekTponnbiid. - URL: https://znanium.ru/catalog/product/2201868 (nata obparenus: 29.07.2026).
— PexxumM octyna: mo noJamumcke.

JlonoTHUTEIbHASI JIUTEpaTypa:

1. CnpaBounuk no Ouonoruu st moarotoBku k EI'D. 10-11 kmaccwr / coct. I'. B. Propuxos. - 2-¢
u3. - Mocksa : BAKO, 2023. - 148 c. - (IlIkonpHbIH cipaBounuk). - ISBN 978-5-408-06537-0. -
Texkct : snektponHblii. - URL: https://znanium.ru/catalog/product/2165314 (mata oOpameHus:
29.07.2026). — Pexxum nocTyna: 1o MOAIUCKE.

2. Tynsxosa, O. B. buonorus ¢ ocHoBam#u 3koorud : yaeoroe nmocodwue / O. B. TymsikoBa. - 2-¢ u3j.
crep. - Mocksa ; bepnun : [Iupexr-Menna, 2019. - 689 c. - ISBN 978-5-4499-0115-6. - Tekcr :

anektpoHHbli. - URL: https://znanium.com/catalog/product/1906954 (mara oOpameHus:
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29.07.2026). — Pexxum 0CTyma: 1O MOAIMKCKE.
3. Kpacuogem6ckwuii E. I'. O6mas 6uonorus: IlocoOue ast cTapieKIacCHUKOB U MOCTYMAIOUINX B
By3bl / E.I'. Kpacnonem6ckuii. - Cankt-IlerepOypr : [Turep, 2021. - 224 c. - ISBN 978-5-4461-9472-
8. - URL: https://ibooks.ru/bookshelf/377438/reading (mara oOpamenus: 29.07.2026). - Tekcr:

3JIEKTPOHHBIMN.

6 MarepuajbHO-TeXHHYECKasi 0a3a, MH(POPMALMOHHBbIE TEXHOJIOIHMH, MPOTrPAMMHOE
obecrieyeHue 1 HUHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Peanu3anus 1ucCHUILIMHBI TPeOyeT HAJIMYMs KaOuHeTa.

CriennanusupoBaHHas MeOEIb U CUCTEMBI XPaHEHUS:

JOCKa 3-X AJIeMEHTHAasi, KOMOWHUPOBAHHAS IS TMChMa MEJIOM/MapKepoM;

— CTOJ C SIIUKAaMU JJIs1 XpaHEHUs1/ TyMOOiA;

— Kpecyio 0pUCHOE;

— mkad 1t XpaHeHus y4eOHbIX MOCoOuit;

— JI0cKa MpoOKOBasi/I0CKa MarHUTHO-MapKepHasi;

— CTOJI yYEHUYECKUil;

— CTYJ YYEHUYECKHUH;

— Tym0a I TabJIUIl IO JOCKY/IIKad I XpaHEeHUs TaOJIHI U TUIAKaTOB/CHCTEMA
XpaHeHHs TaOJIHII U TIAKaTOB.

TexHuuyeckue cpeacrsa:

— HUHTEpaKTHBHAs JJ0CKa (C HOTOJOYHBIM MPOEKTOPOM C YIBTPAKOPOTKUM (HOKYCOM C
KpEIUIEHHEM B KOMIUIEKTE, TPOrpaMMHOE 0OecrieueHe )/ MHTepaKTUBHAS TaHelb (IporpaMMHOe
obecrnieueHre B KOMIUIEKTE);

— ceTeBoil puIbTp;

— MHOTO()YHKIIMOHAJILHOE YCTPOICTBO/IPUHTED;

— MEepCOHAJbHBIN KOMIBIOTEp C Nepudepuein/HoyTOyK (JULEH3MOHHOE TPOrPaMMHOE
o0ecrneyeHre U CUCTEMa 3allUThl OT BPEAOHOCHON MHpOpMaIUN);

— HAYUIHUKH C MUKPO(DOHOM;

— JMHAMUKH JIJIS1 TPOMKOTO BOCTIPOU3BEICHHS.

DNEeKTPOHHBIE CPEJCTBA OOYUCHUSI:

— DIJIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPChI/MHTEPAKTUBHBIE CPECTBA O0yUCHHS.

JleMOHCTpalMOHHbBIE y4eOHO-HATTISTHBIE TTOCOOMS



