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MO CNeNHaNbHOCTH
09.02.01 KomnbioTepHbIe CHCTEMBI M KOMILIEKCHI
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Pa6ouas nporpamma o61ieobpasopatelbHoi aucuuinasl OY 1,08 Buonorus paspaboTana Ha OCHOBE!

o  deepalbHOTO TOCYAAPCTBEHHOTO 00pa3oBaTeNBHOTO CTAHAApTa CPENHETo MpO(ecCHOHATLHOro
obpazosanus no crenuansHoct 09.02.01 KommbtotepHsie cuctembl M kommuiekcsl (ITpukas MuHNpocBeenus
Poccuu ot 25.05.2022 Ne362, 3apernctpupoad B Murtocte Poccnu 28.06.2022 N 69046).

o denepanbHOrO rocyaapcTBEHHONO 06pa3oBaTeNbHOr0 CTaHnaapra cpefaHero ofmero o0pasoBanus
(npukas MuHo6pHayku P® ot 17 mas 2012r. Ned413 (3apeructpupoBad B Muniocte Poccun 7 mons 2012 r. N
24480).

o denepanpHoil  00pasoBaTeNbHOM — mporpammsl  cpeaHero  obmero  obpasosanus  (Ilpukas
Munnpocsenienust Poccn ot 18.05.2023 Ne 371 "O6 yteepxaenun denepansHo#t 06pazoBaTebHON NPOrpaMMbl
cpenHero obuiero 06pazoBanus").

e Tlpukas MunucrepcTa o6paszopanus T Hayku PO ot 05 asrycra 2020r. Ne885/390 «O mpaktuaeckoit
TNOATOTOBKE 00YYAIOLUXCAN.

¢ [Ipuxas MunKcTepcTRa npocBemenus Poccuiickoit @enepanuu ot 27.12.2023 Ne 1028 «O sHecenun
M3MEHEeHHif B HEKOTOPhIe NPHKa3bl MUHUCTEPCTBa 00pazoBanus 1 Hayku Poccuiickoit ®enepanun 1 MuHUCTEPCTBA
npocsemeHus  Poccuiickoit  Denepaunu, Kacalomuecs (enepaibHbIX TOCYAAPCTBEHHBIX 06pa3soBaTeNibHBIX
CTAaHJZPTOB OCHOBHOTO 00IEero o6pazosanus U cpenHero obuero obpaszosanusa» (3apeructpuposan 02.02.2024 Ne
77121).

e [lpumepnas paGoyas nporpamMa obmeobpa3oBaTenpHONM  AUCUMILIMHBL  «Buonorus»  juis
npodeccHOHANLHBIX 00pa3oBaTeNbHbIX opranusanuii (ot 18.04.2025)

e PexoMeHIauM{ 10 peanu3alUMM cpexHero obmero obpasoBaHud B [pelieNaX  OCBOCHHUA
06pa3zoBaTeIbHOM NpOrpaMMBl cpeaHero npodeccHoHalbHOro obpazosaHus (MMckMO Munnpoceemenus Poccun ot
01.03.2023 Ne05-592).

e VuebHoro mnana [IIICC3 no cneuuansHoctn 09.02.01 KomnbloTepHbie CHCTEMBI U KOMILIEKCBI,
YTBEPIKIEHHOTO IMpEKTOpOoM Kojulemka 13 ¢pespana 2025r.

e IlonoxeHus O MOpsiAKe pa3paboTku ¥ OGHOBJIEHUS OCHOBHBIX 00pa3OBATENBHBIX MPOTPAMM CPEIHETO
npocl)eccuox{a.nbﬂoro obpazosanus B 'BITIOY «Ilepmckuit nonurexHudeckuit komwtemk umeHn H.I'. Cnapsnosa» (0T
01.10.2021).

B nporpamMy BKIIOUEHO COIEp:KaHHE, HaNpaBieHHoe Ha (POPMUPOBAHUE Y CTYACHTOB 00Pa3OBaTENbHBIX
pe3ynbTaToB, HEOOXOIUMBIX 1JIsi KAYECTBEHHOIO OCBOEGHHS [IPOrPaMMEl IIOJTOTOBKH CIIENUATICTOB CPEIHEro 3BEHa
no crienuanbHocTH 09.02.01 KoMnproTepHBle CUCTEMBI M KOMIUIEKCHI.

PaccMOTpeHO Ha 3aceanuu
IIpenmeTtHo# 1uKIOBOH komuccuu «He Bhimyckaromas
CTYIEHTOB Ha rOCYIapCTBEHHYIO HTOTOBYIO aTTECTALIION
[poToxon Ne 8 or 23 anpens;, 2025r.
[pencemarens [NLIK 77427 E.B. MeHblIHKOBa

[f

Opo6Gpeno Ha 3aceaaHum
ITpenmeTHOH LUMKIOBOM KoMuccUU «Brpimyckaroas
CTYAEHTOB Ha rOCY1apCTBEHHYIO HTOTOBYIO aTTECTALIHION

ITpotoxon Ne 8 ot 23 anpens Sr.
Ipencenarens MK C.B. Benpesa

PexomMeHI0BAHA K YTBEPXKICHHIO
Metoauueckum coBetoM ['BIIOY «Ilepmckuii monuTexHUYeckuit konnelk uMesn H.I'. CnaBsnosa»
3akmoyenne Mertojuueckoro coseta Ilporokon Ne9 ot 14 mas 2025 .

PaspaGoTuux:
I'BIIOY «Ilepmckuii nonuTexuuyeckuii komremx umenn H.I'. CnassiHoBa»
MeubsimukoBa ExkaTepuna BukroposHa, npenojasarelib BoICIeH KBanudHKaLOHHO KaTeropuu
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1. IACIIOPT PABOYEHM ITPOT'PAMMBI YUEBHOM JAUCHUIIJINHBI
OV]1.08 BHOJIOT U

1.1. O6aacTh NnpuMeHeHNUsI MPOrPaMMBbI

Pabouass mporpamma yueOHoW mucrmmuimabl OYJ[.08 Buronorus sBiseTcs YacThbiO TPOrPAMMBI  TTOATOTOBKH
cnermanucToB cpemnero 3BeHa (manmee — IIIICC3) B cootrBerctBuu ¢ PI'OC CIIO mo croenuambHOCTH
09.02.01 KomnbroTepHBIE CUCTEMBI U KOMILIEKCHI

1.2. MecTo AMCHUILVINHBI B CTPYKTYpe OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl

Jucturmuaa OY [1.08 Buonorust oTHocHTCS K 0a30BBIM JUCIMIUIMHAM 0011e00pa3oBatenbHOi noaroropku [TIICC3

cnenmanbHocTy 09.02.01 KoMmnbloTepHble CUCTEMBI M KOMIUIEKCHI

1.3. leau u 3212494 TUCHUILIMHBI

Hens qucoumInHbl: GOPMHUPOBAHUE Y CTYICHTOB MPEJACTABICHUSA O CTPYKTYPHO-(QYHKIIMOHAIBHOW OpraHU3aluu

JKUBBIX CHCTEM PA3HOTO PaHra KaK OCHOBBI TMPHUHATHS PEUICHUH B OTHOLICHHM OOBEKTOB JKHUBOW MPUPOIBI U B

MIPOU3BOJICTBCHHBIX CHTYAIUSIX.

3agaum JMCHUNIUHBI:

1) chopMUpOBaTL MOHMMAHWE CTPOEHHS, MHOroOOpasHs M OCOOEHHOCTEH JHBBIX CHCTEM Pa3sHOrO YPOBHS
OpraHu3alyy, 3aKOHOMEPHOCTEH NpOTeKaHus] OMOIOTHYECKHUX IPOLIECCOB M SIBICHHH B OKpYKaloOIeH cpeje,
IETOCTHOW HAYYHOW KapTHHBI MUPA, B3AUMOCBSI3U M B3aMMO3aBUCHUMOCTH €CTCCTBEHHBIX HAYK;

2) pa3BUTL YMEHUs ONPENENATL JKUBbIE OOBEKTHI B MPUPOJE; MPOBOAUTL HAOJIONEHHS 32 SKOCUCTEMAMH JUIs
BBISABJICHUA €CTCCTBCHHBIX U aHTPOITOT'CHHBIX I/ISMGHCHI/II‘/II, HHTEPIPETUPOBATH peSyﬂbTaTbI Ha6.]'[l0)1€HPII7],

3) c(OpMHPOBATh HABBIKM MPOBEICHHS MPOCTCHIITNX OHOTOIMYSCKHX IKCICPUMCHTAIBHBIX HCCICIOBAHUA C
COOJIIO/IEHHEM ITPaBUII OE€30MACHOI0 0OpAaIIeHUsI ¢ 00BEKTaMU U 000pYyIOBaHHUEM;

4) pa3BUTH yMEHUS HCIIOIB30BATh MH(OPMALUIO GHOJIOIHYECKOTO XapaKTEPa U3 PA3IMYHbIX UCTOYHHUKOR;

5) copmMupoBaTh yMeHHsS NPOrHO3UPOBATH MOCIEACTBHS CBOEH JEATENLHOCTH MO OTHOLIEHHIO K OKpYXKarouleit
cperne, COOCTBEHHOMY 3/I0pPOBbIO; 00OCHOBBIBATh U COOIIOIATh MepPbl MPOMUIAKTHKN 3a00ICBaHHMN.

copMHpOBaTh TOHUMAaHUE 3HAYUMOCTH JIOCTHDKCHWI OWOJOTMYECKOW HAyKHM W TEXHOJOTMi B TMPaKTUYECKOH

JeSITeTHHOCTH YeIOBEKa, PA3BUTHH COBPEMEHHBIX MEIULIMHCKUX TEXHOIOTUN M arpOOHOTEXHOIOTHHA.

1.4 TInanupyemble Ppe3yJbTaTbl OCBOeHHs 00me00pa30BaTeJIbHOH JMCHMIVIAHBI B COOTBETCTBHH
¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO

OcBoenune coxepxanusi ydeOHoW mucuumuinabl OYJ[.08 buosorusi obecrieunBaerT JIOCTHIKEHHE CTYAECHTAMH
CJIEAYIOLIUX Pe3y1bTATOB:

- IpeAMEeTHBIX:

I11 copMHPOBaHHOCTH 3HAHWUH O MECTE M POJIM OMOJOTMH B CHCTEME HAy4YHOTO 3HAHWS; (YHKIHOHAIHLHOU
IPaMOTHOCTH Y€JIOBEKA ISl pELICHHs KU3HEHHBIX ITPpo0IeMm;

I12 copMupoBaHHOCTE YMEHHS PACKPHIBATH COACPIKAHUE OCHOBOIIOJATAIOMINX OMONOTHYECKHX TEPMUHOB U
TIOHATHH: KU3Hb, KJIETKa, TKAHb, OPTaH, OPTaHU3M, B, IIOMYJIAIHNS, SKOCHCcTeMa, OHOIeH03, Ouocepa; MeTaboI3M
(oOMeH BelllecTB W MpEBpalleHHE JHEPrHH), TOMEOoCTa3 (caMoperylisiius), OHOocHHTe3 OejKa, CTPYKTypHas
OpraHM3alsi KMBBIX CHCTEM, JAUCKPETHOCTb, CAMOpPETYISINS, CaMOBOCHPOM3BEACHHE (PENPOAYKIHSA),
HacJeICTBEHHOCTh, N3MEHYHBOCTh, YHEPI03aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAS OpraHU3AIINS;

I13 chopmMupoBaHHOCTH YMEHHS pacKpblBaTh COAEPXKAaHHE OCHOBOIOJATAIOMINX OHOJIOTHYECKUX TEOpUH H
TUIOTE3: KIETOYHOW, XPOMOCOMHOW, MYTAallMOHHOH, 3BOJIOLMOHHOM, IPOUCXOXKACHUS >KU3HUM U YEJIOBEKa;
[T4chopMupoBaHHOCTE yYMEHHSI pacKpbIBaTh OCHOBOIIOJATAIONINE OWONOTMYECKHE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Mengnens, T. Moprana, H.1. BaBmiosa, 3. ['ekkens, @. Mrommepa, K. bapa), rpaHumpl ux mpuMEHUMOCTH K
XKHBBIM CHCTEMaM;

[14 nproOpeTenne onbITa TPUMEHEHH OCHOBHBIX METOJI0B HAYYHOT'O IO3HAHUS, HCIOJIB3YEMBIX B OHOJIOTHU:
HaOIONEHUSI U ONHCAHUS KHUBBIX CHCTEM, IPOIIECCOB U SIBICHHWH; OpraHU3alld U IIPOBEACHUS OMOMOIMYECKOTO
9KCTIEPUMEHTA, BBIABIKEHHS TUIIOTE3, BHIIBICHUS 3aBUCUMOCTH MEXIY HUCCIETYyEeMbIMH BEITMUMHAMHE, O0BSICHEHUS
TIOTYYEHHBIX PE3YNBTATOB M (POPMYIINPOBAHMS BHIBOIOB C MCIIOJIb30BAHMEM HAYIHBIX ITOHATHH, TEOPHI U 3aKOHOB;

15 copmMupoBaHHOCTH YMEHUS BBIIEIATH CYIIECTBEHHbIE IPU3HAKHI BUPYCOB, KIIETOK MPOKAPUOT U 3YKAPHOT;
OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPTaHU3MOB, BHIOB, OMOTEOIIEHO30B M 3KOCHCTEM; OCOOEHHOCTH MPOIECCOB
oOMeHa BEIIECTB M NPEBPAICHUS] SHEPIHU B KIETKE, (POTOCHHTE3a, IUIACTHYECKOTO W IHEPTETHIECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mei{03a, OTIJIOOTBOPEHHS, PA3BUTHS U PA3MHOKEHNS, MHANBUIYaJIbHOTO PA3BUTHS OPraHU3Ma
(oHTOrEHe3a), OOpHOBI 3a CYIIECTBOBAaHHME, ECTECTBEHHOTO OTOOpa, BHIO00pa30BaHUS, MPUCIIOCOOICHHOCTH
OpPTraHW3MOB K Cpefie OOMTaHHWS, BIMSHUS KOMIIOHEHTOB 3KOCHCTEM, AaHTPOIOTEHHBIX M3MEHEHHH B SKOCHCTEMAax
CBOEI MECTHOCTH, KPyrOBOPOTa BEIIECTB M NPEBpallleHHe SHEPTUH B Onocdepe;

16 chopMupoBaHHOCTH YMEHHSI IPUMEHSTH NOJIYYEHHBIE 3HAHUS JJIs1 O0BSICHEHNS] OMOJIOTHYECKHX TPOIIECCOB
U SIBIICHUH, IJIS1 IPUHSTHS MIPAKTHUECKUX PELICHUH B MOBCEAHEBHOM XHM3HHU C IETbI0 oOecreueHus] 0e30MmacHOCTH
CBOETO 3JIOPOBBSI U 370POBBSI OKPYXKAIOLIMX JIFO/ICH, COOMIOAEHNS 30pOBOr0 o0pasa »XHM3HM, HOPM TI'PaMOTHOTO
TIOBEIEHUS B OKPYKAaIOIIEH NPHPOAHONW cpene; IOHMMAaHWE HEOOXOAMMOCTH HCIIOJNB30BAHUS JIOCTIDKEHUH
COBPEMEHHOH OMOIOTHH M OMOTEXHOJIOTHI JUIS PAIIOHAIBHOTO IPUPOIOTIOIH30BAHNS;
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I17 chopmMupoBaHHOCTH yMEHHS pENIaTh OWONOTMYECKHE 3a]add, COCTABIIATh TECHOTHITMYCCKHE CXEMBI
CKpEIIMBAHUS JUIsl pa3HbIX TUIIOB HACIEOBAaHHUS IPU3HAKOB y OPraHU3MOB, COCTABIISITh CXEMBI IIEPEHOCA BEIIECTB U
SHEPTUH B 3KOcHcTeMaXx (ICTTH UTaHUS, TINIICBBIC CETH);

I18 cdopMHUpOBaHHOCTE YMEHHI KPUTHICCKH OIICHUBATH HH(GOPMAIMIO OHOJIOTHYECKOTO COACPIKAHUS,
BKITIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS W3 PAa3IMIHBIX UCTOYHHKOB (CpeICcTBAa MaccoBOI HH(GOpMAIH, HAYJHO-
TIOITYJISIPHBIC  MATEPHAJIbl); WHTEPIIPETUPOBATh ITHICCKHE ACIECKTHI COBPEMCHHBIX HWCCICHOBAHWA B OHONOTHH,
MEIUIIUHE, OMOTEXHOJIOTHH; PACCMATPHUBATH TJI00aTBHBIC SKOJIOTHYECKIE MTPOOIEMBI COBPEMEHHOCTH, (JOPMHUPOBATH
IO OTHOIICHHIO K HUM COOCTBCHHYIO ITO3HUIIHIO;

I19 chopMuUpOBaHHOCTH YMEHHI CO3/IaBaTh COOCTBCHHBIC MHUCBMEHHBIC M YCTHBIC COOOIICHUS HAa OCHOBE
OHMOJIOTUYECKOM WH(POPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIh30BATh OHATHHHBIN ammapar.

- IHYHOCTHBIX:
TOTOBHOCTh BECTH COBMECTHYIO JICATCIBHOCTh B HHTEpPECaX TIPa)KIaHCKOro OOIIEeCTBa, YJacTBOBAaTh B
CaMOYIIPaBJICHUU B 00IIe00pa30BaTEILHOIN OPraHU3aluH U JCTCKO-FOHOIIECKAX OPTaHU3aIUsX;
c(OPMHPOBAHHOCTh POCCHICKON Tpa)KTaHCKOW HICHTHYHOCTH, MATPUOTH3MA, YBAXKCHHS K CBOEMY HapOIy,
YyBCTBA OTBETCTBEHHOCTH mepea PoauHoM, ropioctu 3a cBoil Kpail, cBoro PonuHy, CBOH SI3BIK U KYIbTYDY,
MIPOILIOE U HACTOAIIEE MHOIOHAIIMOHATILHOTO Hapoa Poccuu;
OCO3HAHUE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYHUBOTO OYIyIIEro;
TOTOBHOCTB K TPY/y, OCO3HAHUE IICHHOCTH MaCTepPCTBa, TPYI0TI00HE;
TOTOBHOCTh K aKTHBHOHM JEATEIFHOCTH TEXHOJIOIMYCCKOW W COIHUAILHOW HAIPAaBICHHOCTH, CIIOCOOHOCTH
WHUIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEILHO BBIMOJHATh TaKylO JAESITEIbHOCTD;
UHTEpEeC K Pa3Iu4yHbIM cdepaM NpoecCHOHaIbHON AEsSTEILHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynynied nmpodecchu U peatn3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIaHbI;

- MeTanpeIMeTHBIX:
OCYIIIECTBIISATh eJICHATIPABJICHHBI  TIOUCK MepeHoca CpeiacTB | CIIoco0OB JEMCTBUSA B
npo¢eCCHOHABHYIO CPeay;
YMETh EPEHOCUTH 3HAHHS B TO3HABATEIBHYIO M MPAKTHYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;
BJIaJICTh HaBBIKAMU TOJYyYeHUs MH(POPMAIMU U3 MCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSTENHLHO OCYIECTBIISTH
MOKMCK, aHaJIM3, CHCTEMATU3aIMI0 U MHTEPIPETALNIO HH(POpMAaIMK pa3IMYHbIX BUIOB U OPM IpPECTaBICHNUS;
CO3/1aBaTh TEKCTHI B Pa3IMYHBIX opMaTax ¢ yueToM Ha3zHa4deHHs MH(OpMAlMK U 1IeeBOW ayIUTOPUH, BEIOHpast
ONTHMANIbHYIO OPMY MPENCTABICHHS ¥ BU3YaIU3aIIH;
BJIaJICTh PA3JINYHBIMH CIIOCO0aMH OOLICHUS U B3aUMOJICHCTBHSI;
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMSr4aTh KOH(IMKTHBIE CUTYALIUH;
- pa3BepHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HCIIONb30BAaHUEM S3BIKOBBIX CPEICTB;

Oco0oe 3HaueHue JUCHMILINHA UMeeT rpu popMupoBanuu 1 pazsutiu OK:

OK 01. Beibupath crioco0bl penieHust 3a1a4 IpohecCHOHATbHON eI TeIbHOCTA TPUMEHHUTENFHO K Pa3TMIHbIM
KOHTEKCTaM;

OK 02. Hcnomp3oBaTh COBpEMEHHBIC CPEICTBA IIOMCKA, aHANW3a W HMHTEpIpeTanun uHpopmanuu, u
HH(OPMaMOHHBIE TEXHOJIOTUH I BHIIOJIHEHHUS 3a4a4 NPOecCHOHATIBHON NeATeNbHOCTH;

OK 04. DddexTrBHO B3anUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 07. CopeiicTBOBaTh COXpPAHEHHIO OKPYKAIOIIEH Cpe/ibl, pecypcocOepekeHHI0, NPUMEHITh 3HAaHUs 00
W3MEHEHUH KJIMMara, NPHUHLUIBI OEpeXIMBOIO MPOM3BOACTBA, 3(P(EKTUBHO IEHCTBOBAaTH B UPE3BBIYAMHBIX
CHTYalUsIX.

1.5. KontnyecTBo YacoB Ha ocBOeHHe Padoyeii MporpaMMbl y4eOHOii TUCIHILUIHHDI:
MaKCHMaJbHas y4eOHasi Harpy3ka oOydaromierocst 32 4aca, B TOM YHCIIE:
o0si3aTenpHas ayAuTOpHAas yueOHas Harpy3ka ooy4atorerocs 28 4acos;
caMmocTosTenbHast pabora oOydaromerocs 4 Jaca.



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JTAUCHUTLIAHBI
2.1. O6beM y4eOHOM JMCHUNIMHBI H BUABI y4e0HO padoThI

Bun y4eOHoii padoThI O0beM yacos
MaxkcumaibHas yueGHasi Harpy3Ka 36
CamocrosiTenbHAas padoTa 00y4aronierocs 4
Oobs13aTeibHAs HATPY3KA 00y4Yal0IIMXCS 32

B TOM 4YHCJIC:

TEOpETUIECKOE 00yUCHUE 16

MPAKTUYCCKUC 3aHATUA 10

J1a00paTOPHBIC 3aHATHUS -

KOHTPOJIbHBIE pa0OTHI 2
KOHCYJIbTaIUN 4
NPOMEKYTOUHAs aTTecTanus: AugdepeHMpPoOBaHHbII 3a4eT 2




2.2. Temamuueckuit naian u cooepycanue yueonou oucyunaunvt OY/1.08 buonozus

HaumeHnoBanue Conepsxanne yue0HOro MmaTepuasa, JJabopaTopHbie padoThbl M MPAKTHYECKHUE 3aHATHS, Oo0bem Ypoeensn ®opmupyembie
Pa3aeioB H TeM CaMOCTOsITeJIbHAsI padoTa 00y4YaIOIKXCsl, HHANBHAYAJIBHBIH MPOEKT (eciu npedycmompeno) 4acoB OCBOEHHsI KOMIeTEeHIHH
1 2 3 4
Paznen 1. Knerka — cTpyKTypHO-()yHKIHOHATbHAS €AMHUIIA ;KHBOTO
Tema 1.1. Conep:xaHue y4e0HOT0 MaTepHaia: OK 02.
buoaorus kak CoBpeMeHHbIE 0Tpaciii OMOIOrHYecKuX 3HaHUH. CBsI3b OHMOJIOTHHU C IPYTUMU HayKaMu: OMOXHUMUS,
Hayka. O6mas 6no¢pusuka, OuoHmka, reHoreorpaduss u nap. Poinp u mecro Owonornu B (OpPMHUPOBaHUH
XapaKTCpUCTHKA COBPEMEHHOW HAay4yHOH KapTHHBl MHUpa. YPOBHH OpraHu3anud >kuBoM wmarepun. OOmias 1 1
KU3HH XapaKTepUCTHKA KU3HH, CBOMCTBA KHBBIX CHCTEM. XUMHYECKHI COCTaB KIIETOK
Tema 1.2. IpakTHyecKne, 1a60paTOPHbIE 3aHATHS: OK 02.
CrpykrypHo- IIP 1 BupycHble u GakTepuanbHble 3a00neBanus. OOIIME PUHIMIIBI UCTIONB30BaHMS 1 ’ OK 04.
(ynKumonaaLHa JIeKapCTBEHHBIX BellecTB. OcOOCHHOCTH MPUMEHEHHsI aHTHOMOTHKOB.
sl OpraHu3anus
KIICTOK CamocTosiTeIbHAsA pa60oTa 00y4aroOLIUXCS:
CP 1 Knerounas teopus (T. IIBann, M. Ilneiinen, P. BupxoB). OcCHOBHbIE NONOKEHHUS
COBPEMEHHOM KJIETOYHOM TeOopud. THIbl KIETOYHOW OpraHu3allMy: IPOKAPUOTUYECKUM U
syKapuoTHueckuil.  OJHOKJIETOYHbBIE u MHOT'OKJIETOYHbIE OpraHU3MBbI. Crtpoenue 1 2
HPOKApHOTHYECKOH KiIeTKH. CTpoeHHe dyKapHOTHYECKOH KieTkH. Heknerounsie (opMbl KU3HU
(Bupychl, bakTepuodarm)
Tema 1.3. Conep:xaHue y4eOHOTo MaTepHaia: OK 01.
CrpykrypHo- XpomocomHas Teopust T. Moprana. CTpoeHre XpoMocoM. XpOMOCOMHBIN HabOp KIIETOK,
(GYHKUMOHATBHBI TOMOJIOTHYHBIE 1 HETOMOJIOTHYHBIE XPOMOCOMBI, TaIlJIONAHBIA U JAUIUIOMIHBINA HaOOP.
e (haKTophI Hyxneunossie kuciorer: JJHK, PHK HaxoxaeHue B KiieTke, UX CTpoeHUE U GYHKIMU. MaTpuyHble 1 1
HaCJIEACTBCHHOCT MIPOLIECCHI B KJIETKE: peruinKalys, OnocuHTe3 Oeska, penapaiys. [ eHeTuaeckuit Ko 1 ero
u CBOMCTBA
IIpakTHyeckue, 1a00paTOPHbIE 3aHATHA:
ITP 2 Perenue 3aa4 Ha onpeneseHre I0C/IeI0BaTENEHOCTH HYKJISOTHIOB, aMHHOKHCIIOT B HOPME U B
cllydae U3MEHEHHMs IIoce1oBaTeIbHOCTH Hykiieotuos JIHK 1 2
Tema 1.4. Conep:xanue yueOHOro MaTepuasa: OK 02.
OO0OMeH BellecTB [onsTne MeTabomm3M. ACCHMWIISIINSA M IUCCHMWIISLNS — JIBE CTOPOHBI MeTaboim3ma. THrb
U NpeBpalieHne oOMeHa BeIecTB: aBTOTPO(HBIIN U reTepoTpoHBII, a3poOHbIH 1 aHa’poOHEIH. [ImacTryeckuit 1
JHEPruu B KJIeTKe obmeH. PorocuHTE3. XeMOCHHTE3 1
Tema 1.5. Conep:xanue yue0HOro MmaTepuaa: OK 01.
K M3HeHHLI Knerounslii nuki, ero nepuoasl. MuTos, €ro craauu U MpOUCXOIAIIME IPOIEcChl. buomornaeckoe OK 02.
HUKJT KJIETKH. 3HaueHue Muro3a. Meio3 u ero craauu. IloBeneHue xpomocom B Meiroze. KpoccuHrosep. 1 OK 04.
buonornueckuii cMbIca Melo3a 1

Muro3. Meiio3

Pazpnen 2. Ctpoenue u pyHKIIMH OpraHu3Ma

Tema 2.1. Ctpoenue | Conep:xaHue y4eOHOro MaTepHuaa:




HaumeHnoBanue Conepsxanne yue0HOro MmaTepuasa, JJabopaTopHblie padoThbl M MIPAKTHYECKHUE 3aHATHS, Oo6bem Yposenn ®opmupyembie
pa3aeioB U TeM caMocCTosiTeIbHAsE padoTa 00y4alonyxcsi, HHINBUAYAJIBHBIH IPOEKT (ecau npedycmompeno) 4acoB O0CBOCHHUHA KOMIIETEHLIM U
1 2 3 4
OpraHmzMa MHOTOKJIETOYHbIE OpraHU3Mbl. B3aMMOCBSI3b OPraHOB M CHCTEMBI OPT'aHOB B MHOT'OKJIETOYHOM OK 02.
opranusMme. ['omeocras opranu3Ma u ero NoAaepKaHue B IPOLEcCce KU3HEEATEIbHOCTH 1 1 OK 04.
Tema 2.2 Conep:xaHue y1e0HOTo MaTepHaia: OK 02.
DopmbI @opmBl pa3sMHOXKEHHUsS OpraHM3MOB. becnoiioe ¥ TONIOBOE pa3MHOXKeHHEe. Buusl Oecronoro
PASMHOKCHAH pasMuokenus. ITomoBoe pasMHOKeHue. ['ameroreHes y »uBOTHBEIX. CIiepMaTOreHe3 W OOreHes. 1
OpraHusmMos CTpoeHue TIONOBBIX K1eToK. OMIOI0TBOpEHHE 1
Tema 2.3. Conep:xaHue y4e0HOro MaTepHaia: OK 02.
OHTOFeHue3 WunuBumyaapHOE pa3BUTHE OPraHU3MOB. DMOPHOreHe3 U ero craaun. [1ocTaMOpHOHAIBHEIN TTIEPHOI. OK 04.
pacTenuu, Crazuu ocTOMOPUOHATILHOTO PA3BUTHUS Y JKUBOTHBIX U uesioBeka. [IpsaMoe U HEmpsAMOe pasBHUTHE. 1
KHBOTHBIX Buonorudeckoe crapeHue u cMepTh. OHTOreHe3 pacTeHui 1
U YeJI0BeKa
Conep:xanue yueO0HOro MaTepuasia: OK 02.
Tema 2.4. OCHOBHBIE IOHSTHS TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl ['. Menzaens 1 OK 04.
3akonomepHocTH (MOHOTHOPH/IHOE U MONMUTHOPUIHOE CKpelnBaHie). B3anmMoneicTBie reHoB 1
HacjIeRoBaHAA IIpakTuyeckue, 1a00paTOPHbIE 3AHATHS:
IIP 3 Petienue 3a/1a4 Ha OMpe/ie/ieHUe BEPOSITHOCTH BOZHUKHOBEHUSI HACIIEICTBEHHBIX IIPH3HAKOB
TPY MOHO-, JT-, TOJTUTHOPHIHOM U aHAJTU3UPYIOIIEM CKPEUMBAHUH, COCTABICHHE TEHOTHITNYECKIX 2 2
CXEM CKPELIHBaHUS
Conep:xaHue yueOHOro MaTepuaJja: OK 01.
Tema 2.5.
Crenennoe 3akons! T. Moprana. CrieruieHHOe HaclleZIoBaHHe TeHOB, HapylIeHue crervienus. Hacnenosanue 1 1 OK 02.
HAC/IeI0BAHNE MIPU3HAKOB, CLIEIUIEHHBIX C MTOJIOM
NPU3HAKOB IIpakTuyeckue, 1a00paTOPHbIE 3AHATHS:
IIP 4. Pemenue 3agay Ha ompeelieHHEe BEPOATHOCTH BO3SHUKHOBEHMS HACIICACTBEHHBIX ) 5
TIPU3HAKOB MIPH CIIETUIEHHOM HaCJlIeIOBaHUH, COCTaBJICHHE T€HOTUITIYECKUX CXEM CKpEIINBAHUS
Copnep:kaHue y4e0HOTo MaTepuaia: OK 02.
W3MeHYnBOCTh TPU3HAKOB. BUIBI M3MEHYMBOCTH: HACIEACTBEHHAs W HEHACIECTBEHHAs. 3aKOH OK 04.
TOMOJIOTHYECKUX PSAIOB B HacieAcTBeHHON m3MeHunBocTy (H.U. BaBuior). MyrammonHas Teopust
Tema 2.6. W3MEHYMBOCTH. Buasl Myrauuidi M OpUYUHBlL MX BO3HUKHOBEHMs. Kapuotunm uenoBeka.
33KOHOMepHOCTH Hacnencrsennsie 3a0oeBanns yenoBeKka. | eHHBIE U XPOMOCOMHBIC 00JIe3HH YelloBeKa. bone3nu ¢ 1
H3MCHYIMBOCTH HACIIEICTBEHHOH TP EAPaCIIONIOKEHHOCThIO. 3HAUEHIEe MEAUIIMHCKONW TeHETHKHU B TIPEIOTBPALICHUT 1
1 JICYCHUH TEHETUIECKUX 3a00JIeBaHHI JeIIOBEeKa
IIpakTHyeckue, 1a60paTOPHbIE 3AHATHS:
IIP 5. Pemenwe 3amad Ha OINpe[elieHHE THIA MYTAllH IPH Teperade HacleICTBEHHBIX L 2

TIPU3HAKOB, COCTABJICHUEC TCHOTUITNIECKNX CXEM CKPECIINBAHMA
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HaumeHnoBanue Conepsxanne yue0HOro MmaTepuasa, JJabopaTopHblie padoThbl M MIPAKTHYECKHUE 3aHATHS, Oo6bem Yposenn ®opmupyembie
pa3aeioB U TeM caMocCTosiTeIbHAsE padoTa 00y4alonyxcsi, HHINBUAYAJIBHBIH IPOEKT (ecau npedycmompeno) 4acoB O0CBOCHHUHA KOMIIETEHLIM U
1 2 3 4
Pa3nen 3. Teopust 3Boonun
Tema 3.1. UcTopus OK 02.
Conep:xanue yueOHOro MaTepuasa:
IBOIOIIOHHOTO
Y4eHus. [epBrie sBomononnsle kKonnenuuu (JK.b. Jlamapk, JK.JI. Brod¢on). DBomonuonnas teopus Y. OK 04.
MuUKPO3BOIIOnHSs Hapsuna. CuHTeTHYECKas! TEOPUS SBOJIONNY U €€ OCHOBHBIE MOJIOKEHHSI. OK 07.
Muxpossoatonus. [lonmynsnust Kak dJIeMEHTapHas eIUHUIA SBOJIONUH. | €eHeTHYeCKHe OCHOBBI
SBOJIOLUH. DIIEMEHTapHbIe (aKTOpbI HBOMIOLMH. EcTecTBeHHBIH 0TOOp — HaNpaBIISIOMUK (hakTop
sBONIOIMH. BrooOpa3oBaHue Kak pe3ynbTaT MUKPOIBOMIOINT
Tema 3.2. 1 1
MaKpOoIBOTIOLHSI. Maxkpoasomonus. DopMbl 1 OCHOBHBIE HanpasiieHust Makpossoutoruu (A.H. Ceseprio). [Tytu
Bo3HUKHOBEHHE U JOCTHXKeHHs buosornueckoro nporpecca. CoxpaneHue Ouopasnoodpasus Ha 3emie. ['Mnoressl n
pa3BuUTHE KU3HU HA TCOpHUU BO3HUKHOBCHHSA KHW3HU Ha 3emite. IlosiBnenue MEPBBIX KJIETOK W HX 3BOJJIOLUA.
Jemite IIpoxapuotsl u 3ykapuoThl. 1IpoMcXokIeHHE MHOIOKJIETOYHBIX OPraHU3MOB. BO3HHMKHOBEHuUE
OCHOBHBIX LIAPCTB dyKapuOT
KonTpoJsbHbIe padoThI: OK 02.
KP 1 Teopus 3BosoLus 2 2 OK 04.
Tema 3.3. CamocTosiTesibHasi pa6oTa 00y4ar0IUXCs:
Tpoucxouenne CP 2 Anrpononorusi — Hayka o yenoBeke. CucTeMaTH4ecKoe MojoxeHue yenoBeka. CXonCTBO U
yea0BeKa — P Y A
aHTpomorenes OTJIMYUS YEIO0BEKa C KUBOTHBIMU. OCHOBHBIE CTaJIMM aHTPOIOI€HE3a. DBOIIOIMS COBPEMEHHOIO 1 5
yesoBeka. YemoBeueckue pachl U UX €IUHCTBO. Bpems U IMyTu pacceneHus yeloBeKa I10 IIaHETe.
[IpucnocobiaeHHOCTh YeI0BeKa K Pa3HbIM YCIOBUSIM CpPEJibl
Pasgen 4. Dxonorus
Tema 4.1. Conep:kaHue y4eOHOT0 MaTepHuaia: OK 02.
JKOJIOrHYECKHE Cpeasl obuTaHus OpPraHu3MOB: BOJIHA, Ha3eMHO-BO3/lyIlIHas, MOYBEHHAs, OK 07.
(axTophI U cpeabI BHyTpUOpraHu3MeHHas. Du3nKo-XUMHYECKHE OCOOCHHOCTH cpell OOWTaHHS OpPTraHU3MOB.
KU3HH [pucnocoGiieHnst opraHU3MOB K JKH3HM B PasHBIX cpepax. [loHsTHe sKomormueckoro (axropa.
Knaccudukanus skomormdeckux ¢akropoB. I[IpaBmwio wmuuumyma 1O. Jlubuxa. 3akoH
Tema 4.2. tonepantHocTy B. Illendopaa
Homynsius, JKOIOrHYecKasi XapaKTePUCTHKA BHAA M NONYJAAUUH. OKOJIOTWYECKas HUIIA BUAA.
coodecTBa, DKOJIOrHYECKHE XapAKTEPUCTHKHA Iomyssmui. CooOIIecTBa W OKOCHCTEMBL bBHOLEHO3 M €ro 1 1
3KOCHCTEMbI

crpykrypa. CBs3M MeXIy OpraHu3MaMu B OuoreHo3e. CTpyKTYpHbIE KOMIIOHEHTBI SKOCHCTEMBL:
MPOAYLIEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BEIIECTB M IIOTOK DHEPTHH B YKOCHCTEME.
Tpoduueckue ypoBHH.




HaumeHnoBanue Conepsxanne yue0HOro MmaTepuasa, JJabopaTopHblie padoThbl M MIPAKTHYECKHUE 3aHATHS, Oo6bem Yposenn ®opmupyembie
pa3aeioB U TeM caMocCTosiTeIbHAsE padoTa 00y4alonyxcsi, HHINBUAYAJIBHBIH IPOEKT (ecau npedycmompeno) 4acoB O0CBOCHHUHA KOMIIETEHLIM U
1 2 3 4
Conepsxanue yueOHOro MaTepuasa: OK 02.
Tema 4.3. Buocdepa | buocepa — xuBas o6onouxa 3emum. Pazsutre npencrasnenuii o 6uocdepe B Tpynax B.M. OK 07.
- I0GAIBHAS Bepnazckoro. Obnactu 6uocdepsl u ee KOMIoHeHTHI. JKnuBoe BelecTBo Ornocdeps! 1 ero
IK0JIOTHYecKa )ZINIT
s cucTeMa 3akoHOMEpHOCTH cylecTBoBaHus Onochepbl. OcoOeHHOCTH Ouocdepbl Kak TIo0anbHON 1 1
sKocucTeMbl. J[nHaMuueckoe paBHOBecue B Onocdepe. KpyroBopoTs! BeliecTB 1 OMOre0XuMHUYECKHEe
IUKJIBL. [ 7100aIbHBIC SKOJIOTHUECKUE MPOOJIEMBI COBPEMEHHOCTH
Tema 4.4. Biinsinue OK 01.
AHTPONOTr€HHBIX IIpakTHyeckue, 1a00paTOPHbIE 3aHATHA: OK 02.
¢axropos Ha
ouocepy ITP 6 OTxonpl NpoU3BOACTBA OK 04.
1 2| okor.
CamocTosiTeIbHAA Pa60Ta 00y aIOLIUXCS:
CP 3 AntponoreHHble Bo3leicTBHs Ha Ouocdepy. 3arpsisHEHHs] Kak BHUIl aHTPOIIOT€HHOTO
BO3/ICiCTBUsI. AHTPOITOreHHbIE BO3/eiicTBUS Ha atMochepy. BosneiicTBus Ha ruapocdepy. 1 2
BosaeiictBust Ha nuTocdepy. AHTPOINIOreHHbIE BO3ICUCTBHS HA OMOTHYECKHE COODIIECTBA
Conep:xanue yueOHOro MaTepuasa:
Tema 4.5. 3n0poBhe M ero cocramisomue. PakTopsl, MONOKHUTEIPHO M OTPHUIATENBHO BIMSIOIIME HA OK 02.
]c;(?up;lﬂa.}::,im- OpraHu3M dejoBeKa. [IpoOimemMa TEXHOTEHHBIX BO3ICHCTBMH Ha 3I0pOBhE  UEIOBEKa OK 04
O — (omeKTpOMarHuTHEIE TIOJSI, OBITOBas XUMUS, W30BITOYHBIC IIYMBI, paguanysi W T.II.). AxanTanus 1 OK 07'
daKTopoB Ha opraHm3Ma denoBeka K (aktopam okpyxatomed cpenpl.  [IpumHIMOBEL  GopMupOBaHUSA 1 :

3A0POBLE Y€/10BEKA

3mopoBbecOeperatoniero moBencHus. @Du3mueckas aKTHBHOCTD
ACTIEKTHI PAMOHAIIEHOTO TN TaHUS

U 310pOBbe. buoxumuueckue

IIpodeccnonaIbHO-OPUEHTHPOBAHHOE COAepPKaHue (CoaepKaHue NPUKJIATHOT0 MOIYJIsI)

Pasgen 5. Buonorus B s;KM3HHA

Tema 5.1.

| Conep:xaHue yueOHOro MaTepuasa:
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HaumeHnoBanue Conepsxanne yue0HOro MmaTepuasa, JJabopaTopHblie padoThbl M MIPAKTHYECKHUE 3aHATHS, Oo6bem Yposenn ®opmupyembie
pa3aeioB U TeM caMocCTosiTeIbHAsE padoTa 00y4alonyxcsi, HHINBUAYAJIBHBIH IPOEKT (ecau npedycmompeno) 4acoB O0CBOCHHUHA KOMIIETEHLIM U
1 2 3 4
Buorexnosornn buorexHomorns kak Hayka M Ipou3BoAcTBO. (OCHOBHBIE HampaBIEHUS COBPEMEHHOU OK 01.
B JKM3HH 6ruorexHonorun. Mero s OnoTexHonoruu. OOBEKTHI OMOTEXHOIOTHH. JTHKA OMOTEXHOJIOTHIECKUX
KaxK10ro Y TEHETUUECKHX 3KCIIepUMEHTOB. [IpaBria norcka u aHaianza OMOIKOJIOrHIecKor MH(OpMAaLK U3 1 OK 02.
pa3NMYHBIX HWCTOYHMKOB (Hay4Hass ¥ y4eOHO-HaydHas JIMTepaTypa, CpeACTBa MacCOBOM 1 OK 04.
nHdopmanmu, cetb IHTEpHET 1 Apyrue)
IIpakTnyeckue, 1a00paTOPHbIE 3aHATHS:
P 7 Keiicel Ha aHanu3 wHQOpMANMK O HAYYHBIX AOCTH)KEHHMSX B OOJIACTH TEHETHYECKUX
TEXHOJIOTUH, KIIETOUYHOM WH)KEHEPHH, MUIIEBBIX OMOTEXHOIOTHIA 1 2
CamocTosiTeqibHAs pa60Ta 00y4ar0IUXCs:
CP 4 «buorexHomorusi Kak Hayka W Tpou3BojcTBO. OCHOBHBbIE HAIpaBJCHUS COBPEMEHHOM 1 2
OMOTEXHOJIOTHID)
IIpakTHYecKue, 1a00opaTOPHbIE 3aHATHS
IIP 8 Pa3pure OWOTEXHOJOTMHA C NPUMEHEHHEM TEXHHYCCKHX CHCTeM (OHOMHKEHEpHS, OK 01.
OouonH(popMaTHKa, OMOHWKA) U MX MPUMEHEHUE B KH3HU YEJIOBEKA 1 2 OK 02.
OK 04.
KouncyabTanuu 4
JAuddepeHuupoBanHblii 3aueT 2
Bcero 36

J7st XapaKTepUCTHKU YPOBHS OCBOGHHS Y4eOHOI0 MaTepHaja UCHOIb3YIOTCs CleAyIoNne 0003HaueHUsL:

1. — o3HaKOMHUTENBHBIH (Y3HABaHUE paHee H3Y4EHHBIX 00BEKTOB, CBOICTB);

2. — peNPOAYKTUBHEIH (BBIIOJIHEHUE AESTENFHOCTH M0 00pa3sily, HHCTPYKIIUH I MO PYKOBOJCTBOM)

3. — IPOAYKTUBHBIH (IJIAHUPOBAHNE M CAMOCTOSATEIBHOE BBIIOTHEHHE JIEATeIbHOCTH, PEIeHNe IPOOIEMHBIX 33/1a4)
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3. YCJIOBUMSI PEAJIM3AIIMM PABOYEN ITPOT'PAMMBI YYEBHOM JIACITATIINHBI
3.1. TpeGoBanns K MUHIMAJIBHOMY MAaTePHAJIBHO-TEXHHYECKOMY 00eCIIe4eHHI0

Peanmuzanus  y4eOHOW JTUCHUIUIMHBI TpeOyeT HaIWuusl y4eOHOro KaOWHETa, OCHAMICHHOrO —CIEeIYyIOIIUM
000pyTIOBaHUEM

pabodee MeCTo MpernoAaBaTes;

KOMIUIEKT MOCaIOYHBIX MECT 110 KOJIUYECTBY O0YUaOIINXCS;

pa3aToOYHbIH MaTepHa;

pabouue TeTpaau;

TeXHUUYecKue cpenctBa o0ydenus (cpencrsa UKT): pabodee MecTo meaarora ¢ mepcoHaIbHBIM KOMITBEOTEPOM,
WntepHer co ckopocThio nHpopMarmonHoro oomena 100 Mout/c, nnanpoekrop;

e BCHOMOTaTeNIbHOE 000PYIOBaHHE: KIACCHAS JOCKA, IKPaH;

YuebHno-Meroanueckuii komiuiekce o auciuminae OY 1.08 buonorus, B ToM 4yuce:

o  «Meroauueckue yKa3zaHUs I 00yJIArONIUXCS TI0 BBIMTOJHEHUIO MPAKTUICCKUX PadoT.

. «Metoaudeckue ykazaHus T 00yJArOIIHXCS 1O BBIOTHEHUIO CAMOCTOSTEIBHON paOboThIy.

e  OICHOYHBIC CPEACTBA IS MPOBEACHUS TEKYIIErO KOHTPOJIS 3HAHUIA CTYJICHTOB U IPOMEKYTOYHOH aTTECTAIINU

3.2. UudopmanuoHHoe 00ecniedeHHEe 00y eHUS
[lepedeHb peKOMEHIYEMBIX YU€OHBIX U3AaHuH, IHTepHET-PeCcypCcoB, JOMOIHUTEIBLHOMN JINTEPATYPhI

OCHOBHbBIE HCTOYHHKH:

1) Buonorus. 10 knacc. ba3oBbiii ypoBenb : Yuebuuk / B.B. ITaceunuk, B.B. Ilaceunuka [u ap.]; moxa. pex.
A.A. Kamenckuii — Mocksa : Ilpocsemenue, 2024. — 224 c¢. — ISBN 978-5-09-116776-4. — URL:
https://book.ru/book/957854 — TekcT : 37EKTPOHHBIHA.

2) buomorus. 11 xmacc. ba3oblit ypoBens : Yuebuuk / B.B. Tlaceunnk, B.B. Tlaceunuka [u ap.]; moa. pex.
A.A. Kamenckuii — Mocksa : Ilpocsemenue, 2024. — 272 c¢. — ISBN 978-5-09-116473-2. — URL:
https://book.ru/book/957855 — TekcT : 37eKTPOHHBIHA.

JlonoHuTE/IbHBIE HCTOUHUKHU:

1) 3axapos, B.b. buomorust. Yue6uuk. 10-11 xmacc. ba3oBsiit ypoets : Yuebuuk / B.b. 3axapos, H.1.
Pomanosa, E.T. 3axaposa; noa. pen. E.A. Kpukcynosa — Mocksa : Pycckoe cnoBo, 2022.

2) Mycradun, A. I'. Buosnorus : yue6uuk / A. I'. Mycradun, B. B. 3axapoB. — Mocksa : KaoPyc, 2024.

3) EpmakoBa, M.B. 3ajaun mo MonekysisspHoi Ouonoruu u resetuke. Teopus u npaktuka. 10-11 kmace :
[pakrukym / M.B. EpmakoBa, B.b. 3axapoB — Mockga : Pycckoe cioo, 2022.

4) Epemuenko, O. 3. Buonorus: yaenune o 6uocdepe: yae6HOE mocobue st CpeHero npodhecCHOHATBHOTO
obpazoBanust / O. 3. Epemuenko. — 3-e u3j,, nepepad. u gorn. — Mocksa: M3natenscto IOpaiit, 2022.

HuTepHeT-pecypebl:
1) XKypuan obeit 6uonoruun [ IeKTpoHHbIH pecypc] — Pesxxum goctyma: https://elementy.ru/genbio/last
2) Kypnan «['erernuka» [DaexTpoHHbIH pecypc]. — Pesxum mpoctyma: http://www.vigg.ru/genetika/
3) Kypnan «Ycrexu COBpeMeHHOMH 6rnonorun» [IaeKTpoHHbIH pecypc]. — Pexxum noctyma:
https://sciencejournals.ru/journal/uspbio/
4) XypHai «Dxomorus» [ IIeKTpoHHbIH pecypc]. — Pexkum moctyma: https://ecologyras.ru/
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4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHHW S YYUEFHOM JUCHUILIAHBI

KOHTpOJIb H OICHKA PE3yIbTaTOB OCBOCHUSA yqeGHoﬁ JUCHUIUIMHBI OCYHICCTBJIAKOTCA MPEIOAaBaTCIICM B

mnpomnecce IMpOBEACHUA  ayAUTOPHBIX 3aH$ITHI>'I,

TCCTUPOBAHUSA, a TaAKKE BbIIIOJIHCHUSA 06y‘{a}0HII/IMI/ICH

WHAWBUAYAJIBHBIX W TPYIIIOBBIX 3aHaHHI>'I, MPAaKTUYCCKUX pa60T, KOHTPOJIbHBIX pa60T Hn CaMOCTOATCIIbHBIX

MIPOBEPOYHBIX PAOOT.

PesynbTaTsl 00y4yeHust

®DopMBI M METOALI KOHTPOJIS M OLIEHKH Pe3yJIbTaTOB
o0yueHnust

— cOpMUPOBAHHOCTh 3HAHUA O MeECTE H
poiau OHONOTMM B CHUCTEME HAYYHOI'O 3HAHUS,
(YHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKa JUIS
PEeIICHHSI )KU3HCHHBIX TPOOJIEM;

— cOopMUPOBAHHOCTh YMEHHS PACKPHIBATH
COJIepKaHKUE OCHOBOITOJIATAIOIIMX OMOIOTHIESCKUX
TEPMHHOB M TIOHATHMN: >XH3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHJ, HONYJISIHMSA, 3KOCHCTEMA,
ouorieno3, Ouochepa; MerabonmmM  (0OMeH
BEIIICCTB U TPEBpAICHUE JHEPTUHU), TOMEOCTa3
(camoperyisiust), OMOCHHTE3 OeKa, CTPYKTYpHAs
OpraHW3allUs KHUBBIX CHCTEM, JIUCKPETHOCTb,
camoperyJIsiusi, CaMOBOCTIPOU3BE/ICHUE
(penpoaykims), HACJICICTBCHHOCTD,
W3MEHUYMBOCTh, JHEPrO3aBHCUMOCTh, POCT H
pa3BUTHE, y'pOBHeBaH OpraHu3anus,

— c(hOpMUPOBAHHOCTh YMEHHS DPAaCKpPhIBATh
COJIepKaHKUEe OCHOBOITOJIATAIOIIMX OHOIOrHIEeCKUX
TEOpUH W TUMOTE3: KIETOUHOW, XPOMOCOMHOM,
MYTaLMOHHOW, 3BOJIOLMOHHOM, IPOUCXOKACHHUS
KU3HM H  4denoBeka; I[l4cdopmMupoBaHHOCTH
yMEHHsI packpbIBaTh OCHOBOIIOJIATAIOIINE
OMOJIOTMYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Mengens, T. Moprana, H.J. BaBunona, 3.
lexkxensa, ®. Mrmnepa, K. bapa), rpanumsr ux
MIPUMEHUMOCTH K JKHBBIM CUCTEMaM;

— TpUOOpETeHHE  ONbITa  NPUMEHEHUs
OCHOBHBIX ~ METOJIOB  HAYYHOTO  IO3HAHWS,
UCITIONIb3YeMbIX B OHOJIOTMH: HAONIONEHUS U
OITUCAHUSI )KUBBIX CUCTEM, MPOILIECCOB U SBICHHH;
OpraHM3allil U MPOBEJCHUs] OUOIOTHYECKOro
IKCIIEPUMEHTA, BBIJIBHKCHUSI TUTIOTE3, BHISIBICHHS
3aBHCHMOCTH MEXIY UCCIIeTyeMBIMH
BEJUYNHAMH, 00BSCHEHUS MOTY4EHHBIX
pe3ynbTatoB U (OPMYIHUPOBAHUS BBIBOJOB C
HCIOJIb30BAHUEM HAYYHBIX MOHATUH, TEOpUU HU
3aKOHOB;

— c(hOpMHUPOBAHHOCTh YMEHHUS BBIICIATH
CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KIJIETOK
MPOKAPHOT U  DYKapUOT, OMHOKICTOYHBIX U
MHOTOKJIETOYHBIX OpraHU3MOB, BUJIOB,
OMOTEOlIEHO30B W DKOCHCTEM; OCOOCHHOCTU
MPOLIECCOB OOMEHAa BEIIECTB W MpPEBpAIICHHS
SHEPTHHU B KJIETKe, (DOTOCHHTE3A, IITACTHIECKOTO U
SHEPreTUIECKOro OOMeHa, XeMOCHHTE3a, MUTO03a,

Meiio3a, OIUIOIOTBOPEHHS, pasBUTH W
pPasMHOXXEHUS,  MHIUBHIYaJIbHOTO  Pa3BUTHS
OpraHu3Ma (oHTOTEHE3A), 60pBOBI 3a
CYILIECTBOBAaHHE, €CTECTBEHHOT'O otbopa,
BH000pa30BaHus, MIPUCTIOCOOJIEHHOCTH
OpPTaHM3MOB K cpefe OOWTaHWs, BIMSHHA
KOMITOHEHTOB ~ JKOCHCTEM,  aHTPOIOTEHHBIX

W3MCHEHHM B DKOCHCTEMax CBOEH MECTHOCTH,

YCTHBI — OMpOC,  TECTUPOBAHWE, AHAIN3  BBITOJHEHUS
MPAKTHYECKUX PaboT, CAaMOCTOSTEIBHBIX PabOT, KOHTPOJIbHAS
pabota, MPOMEKYTOUHAS ATTECTALIHS.
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PesynbTaTnl 00y4yeHust

®DopMBI M METOALI KOHTPOJISA ¥ OLIEHKH Pe3yJbTaTOB
o0yueHust

KPYrOBOPOTa BELIECTB U NPEBPAIICHUE SHEPTUH B
ouocdepe;

— c(OpMHPOBAaHHOCTh YMEHHS MPUMEHSTbH
MONTyYCHHBIC 3HaHUSI JUTISt 00BSCHEHUSI
OMOIIOTMYECKHX TMPOLECCOB U  SIBJICHHH, s
TPUHATHS MPaKTHYECKUX petieHuit B
MOBCEJHEBHON JKHU3HH C IENBI0 00ECIICUeHUsI
0€30MaCHOCTH CBOETO 37I0pPOBbS M 3I0POBbS
OKpYXaOUIUX JIIOJIeH, COONIONEHUsT 3]I0POBOTO
o0pa3a >XKHU3HH, HOPM TPaMOTHOrO MOBEICHHS B
OKpy’)Xarolled NpUPOJHOH cpene; MNOHUMaHHUe
HEOOXOJIMMOCTH ~ HCIIOJIb30BAHUS  TOCTHIKCHUI
COBPEMCHHOW OHOJOTMH M OWOTEXHOJOTHH IS
PpalHOHAIBHOTO MTPUPO/IONOIb30BAHHS;

—  chOpMHUPOBAHHOCTh YMEHHS pelIaTh
OuonoruueckKue 3aj1a4H, COCTaBIISITh
TCHOTUIIMYECKUE CXEMbI  CKpCUIMBAHHUS IS
pasHbIX THIIOB HACICJOBAHHS MPU3HAKOB Y
OpPraHU3MOB, COCTABJISATH CXEMBI  IEpeHOca
BCHICCTB MW DOHEPIruM B IBKOCHUCTEMAX (LICHI/I
MIUTAHUS, TTUIIEBBIE CETH);

— c(hOPMHUPOBAHHOCTh YMEHHUH KPHTHUYECKH
OI[CHUBATh  WH()OPMAIMIO  OHOIOrHYECKOTO
COZIepKaHMs, BKJIFOYAIOIIYI0  ICEBIOHAYYHbIC
3HaHUA W3 Ppas3sIMdHbIX HWCTOYHUKOB (Cpe}ICTBa
MaccoBOd MH(GOpManuM, HAYYHO-NOMYISPHbIE
MaTepuajbl);  HMHTEPIPETHPOBATH  ITUYECKHUE
aclieKThl ~ COBPEMEHHBIX  MCCIENOBaHMH B
Ouornoruuy, MeIUIVHE, OUOTEXHOIOTHH;
paccMaTpuBaTh  IVIOOANBHBIE  DKOJIOTHYECKHUE
po0JIeMbl  COBPEMEHHOCTH, (OPMHUPOBATH TI0
OTHOLIEHHIO K HUM COOCTBEHHYIO MO3UIIHIO;

— c(hOpMHPOBAaHHOCTh yMEHHUH CO3/1aBaTh
COOCTBEHHBIE MTUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe OHonmormdeckoil uHpopmanuum u3
HECKOJIBKUX HCTOYHHKOB, IPaMOTHO
HCI0JIb30BaTh NOHATUHHBIN anmnapar.
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