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Paboyas nporpamma yueonou aucruruinabl OJ1.12 buonorus paspaboTaHna Ha OCHOBE:

-  @enepadbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENIbHOTO CTAaHIApTa CPEeIHEro  OOIIero
obpazoBanus (nanee ®I'OC COO), yTBepKaACHHOTO MPUKa3oM MUHHUCTEPCTBA 00pa30BaHUS M HAYKH
P® or 17 mas 2012 roma Ne 413 ¢ m3meHeHusIME 1 JonIoTHEHUSIME OT 29 nexadpst 2014 r., 31 nexabps
2015 ., 29 urons 2017 r., 12.08.2022 r. IIpuka3 Ne732; 18.05.2022

- ®enepabHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIBHOTO CTAaHAAPTA CPETHETO
npodeccuonanbHoro oopazosanus (nanee @I'OC CI1O) o npodeccun 08.01.27 Mactep
obmectpoutenbHbIX padot [Ipukas MunnpocBemenus Poccun ot 18.05.2022 N 340
(BapeructpupoBano B Muntocte Poccuu 10.06.2022 N 68841), (c u3m. IIpukasz Ne464 ot 03.07.2024
r.);

- denepanpHOl 00pa3oBaTeIBLHON HMpOrpaMMBblI cpeHero odmiero odopazoBanus (mamee —DOII
COO), yreepxxaennoii [Ipukazom munmcrepcrsa npocsenienus PO or 18.05.2023 r. Ne 370;

- MenepanpHOIi paboueii mporpammel o yueoHou aucuumnuie O/1.12 buonorus;

- PaGoueii nporpammel Bociutanus I'BIIOY MO UTTpuC;

- Y4eOHoro 1j1aHa 1o npogeccuu;

- ¢ yuerom [IpumepHoil mporpammser oOmieoOpa3oBarenbHON y4eOHOU muctmminasl O/1.12
buonorus nns npodeccuonanbHbIX 00pa3zoBareabHbIX opranuzanuii (Pekomennosannoit ®I'bOY 10
Wuctutyt pasButus npodeccuonanbHoro odpazoBanus» (OI'BOY «UPIIO»), yTBepxkaeHHON Ha
3acenqanuu  CoBeTa MO OICGHKE COJAEp)KaHMS M KayecTBa MPHUMEPHBIX pabodMx Mporpamm
0011e00pazoBaTebHOTO U connaabHO-rymManuTapHoro 1ukiaoB CIIO, IIpotokon Ne 14 ot 30 HOsOps
2022 1.).

Asnsercsa yactero OITOII o nmpodeccuu 08.01.27 Mactep 001eCcTpOUTETFHBIX padoOT

Pa3pabotuuk:
VBanoa "anuna HukonaeBHa, npenogaBaTeb XUMUAH BBICIICH KBATN(UKAIIMOHHON KaTETOPUH

Paccmotpena u ogo6pena Ha 3acenanuu JILK
[TpoTokon Ne 9

oT «26» mas 2025 .
[Ipencenarens ALK




COJAEP)KAHUE

MACHOPT ITIPOT'PAMMBI YUEBHOM JTAUCHUTLJINHBI
CTPYKTYPA U COAEP KAHUE YUYEBHOM JUCITATLTAHBI

YCIOBHS  PEAJIMBAIIMM  ITPOT'PAMMBI
YYEBHOU AN CLHUIIJINHBI

KOHTPOJIb W OHLEHKA PE3YJbTATOB
OCBOEHUAYYEBHOU JUCIIUIIJIMHBbI



1. IACIHIOPT ITIPOT'PAMMBI YYEBHOM JJUCHUTIJIMHBI
1.1. MecTo TUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTte/ibHOi nporpammbl CITO

Oo6meobpazoBatenbHas quctuuinaa OJ].12 buonorus nzydaercs Ha 6a30BOM ypOBHE B
00111e00pa30BaTeIbHOM LIMKJIE Y4eOHOro IIaHa OCHOBHOU MpoQeccHOHaIbHOM 00pa3oBaTeIbHON
MIPOrpaMMBbl MOATOTOBKHU KBATUPHUIIMPOBaHHBIX padounx, ciyxamux (OITOII [ITIKPC) na 6a3e
OCHOBHOTO 00111eT0 00pa3zoBanus no npodeccun 08.01.27 MacTtep oOmecTpoUTENBbHBIX PadoT.

Tpynoemkocts aucuuruinabl OJ]. 12 bruonorust Ha 6a30BOM ypoOBHE COCTaBisIeT 53 yaca.

[IpodeccroHabHO-OPUEHTUPOBAHHOE COJIEP)KAaHUE pealu3yeTcs B MPHUKIAJIHOM MOIYJe
(paznen 5 “buonorus B )ku3HK”) A BceX nmpodeccuil Ha MaTepuane KeicoB, CBA3aHHBIX C aHAIN30M
nH(pOpMaIUK 0 Pa3BUTHH U MPUMEHEHUH OMOTEXHOJIOTHH 10 OTpaciisaM OyayIie mpodeccHoHaIbHOM
AesTeNbHOCTH oOywaromuxca. Kpome Toro, mnpodeccruoHaIbHO-OPHEHTUPOBAHHOE —COJIEpIKAHHE
YUYUTBIBaE€TCS B paznuenie 4 “OKoyorus’” TPH BBIMOJHEHUU JIA0OPATOPHBIX M MPAKTHUYECKUX PadoT,
CBSI3aHHBIX ¢ OyayIeil mpodeccuoHanbHON AEITeIBHOCTBIO 00YYAIOIIUXCS.

1.2. He.]'[l/l H INIAHUPYEMBIC PE3YyJIbTAaThl 0CBOCHUSA TUCHUIIIMHBI:

Heas: ¢opmupoBaHHE Yy CTYACHTOB TPEJACTABICHUS O CTPYKTYPHO-(PYHKIHMOHAIBHOM
OpraHu3alUK KUBBIX CHCTEM PAa3HOI'0 PaHIa Kak OCHOBBI NPUHATHS PEIIEHUH B OTHOLICHUH OOBEKTOB
’KMBOH MPHUPOJIBI U B IPOU3BOJCTBEHHBIX CUTYAIIUAX.

3agaun:

1) cpopmMupoBaTh NOHUMAHUE CTPOCHHUS, MHOT000pa3Hsi 1 OCOOCHHOCTEH KHUBBIX CUCTEM Pa3HOTO
YPOBHsSI OpraHU3alliM, 3aKOHOMEPHOCTEW MNpOTEKaHUs OMOJIOTMYECKMX MpPOIECCOB M SBICHUH B
OKpYy’Kalollled cpene, LENOCTHOW HaydyHOM KapTHHBI MHpa, B3aMMOCBS3M M B3aMMO3aBUCHUMOCTHU
€CTECTBEHHBIX HayYK;

2) pa3BUTh YMEHHS ONPENENATh KHUBbIE€ OOBEKTHI B IMPUPOAE; MPOBOAUTH HAOJIOIEHUS 3a
HKOCUCTEMAaMM [UIs BBISIBICHUS €CTECTBEHHBIX M AHTPONOICHHBIX W3MEHEHWMH, MHTEPIPETUPOBATH
pe3yabTaThl HAOIOICHUH,

3) cdopmMupoBaTh HaBBIKM NPOBEACHHS MPOCTEHIINX OHOJOIMUYECKUX HKCIEPUMEHTAIBHBIX
UCCIIEI0BaHUM ¢ cOOII0IeHNEM MTpaBuIl 6€30IacHOro o0pallieHusi ¢ 00bEKTaMHU U 000py0BaHUEM;

4) pa3BUTh YMEHMS HCIIOJIB30BaTh MH(POPMAIMIO OMOJIOTHYECKOr0 XapakTepa M3 PasiIMYHbIX
HCTOYHUKOB,;

5) copmMupoBaTh YMEHHs POrHO3UPOBATH MOCIEACTBUS CBOEH AEATEIBHOCTH MO OTHOLICHUIO K
OKpY’KaIoIe cpezie, COOCTBEHHOMY 3710pPOBbI0; OOOCHOBBIBATH M COOJIIOaTh MEPhI MPOPUIAKTUKH
3a00JIeBaHUH.

6) cdopMuUpOBaTH MOHUMAHNE 3HAYMMOCTH JTOCTHKEHUN OMOJIOTHYECKON HAYKW U TEXHOJIOTHH B
NPAKTUYECKON JEATENbHOCTU YEJOBEKa, DPAa3BUTUM COBPEMEHHBIX MEAMLMHCKUX TEXHOJOTHMH M
arpoOMOTEXHOJIOTHl.



1.2.2. Ilnanupyembie pe3yJabTAThI 0CBOEHHS 00111e00pa3oBaTeibHOI TUCHUILIUHBI B c00TBETCTBHU ¢ PI'OC CIIO m Ha ochoBe ®I'OC COO

Konx wm HammeHoBaHHe

HnaﬂnpyeMue pe3yJabTaThbl 0CBOCHUSA TUCHUIIMHBI

¢opmupyemsbIx
KOMIIeTEeH Ui O6mue! JucuunInHaApHbIE?
OK 01. Bei6upars | B yacTu Tpya10BOro BOCHUTAHUS: c(hOpPMHIPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTHH B CHCTEME HAYTHOTO
CIOCO0BI peuicHus 3agad | - TOTOBHOCTb K TPYAYy, OCO3HAHUC HEHHOCTHU MAaCcTCPCTBA, prILOJ'lIO6I/Ie; 3HAHHUS, q)yHKHI/IOHaIIBHOﬁ IPaMOTHOCTM  4YEJIOBEKa JUIsl  PELLEHUs
npodeccnoHaIbHOM - TOTOBHOCTb K aKTUBHOI JEATENLHOCTH TEXHOIOTMYECKOH H COUNANBHON | yeympenppix mpobem;
JIeSITEIbHOCTH HalpaBJICHHOCTH,  CIOCOOHOCTh  WHHWIMHMPOBAaTh, IUIAHMPOBAaTh U

c(OpPMHUPOBAHHOCTb YMEHHSI PACKPBIBATh COJICP>KaHHE OCHOBOIIOJIATraFOIIIIX
MPUMEHUTEIBHO K | CAMOCTOSITENIHO BBITONHATH TAKYIO AEATENLHOCTH;

Ppa3JIMIHbIM KOHTEKCTaAM

- HHTEpeC K pa3InyHbIM cepaM mpodecCHOHATBHON NesITeIhbHOCTH,
OBnajieHre yHUBEPCATbHBIMU YU4eOHBIMU TIO3HABATEILHBIMY JICHCTBUSMHU:
a) 6a30BbIe JOTHYECKHUE AeiCTBUA:

- CaMOCTOSITEIbHO (HOPMYJIHPOBATh U aKTyaTM3HPOBATh MPOOICMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBATh CYNICCTBCHHBIN NMPU3HAK MJIH OCHOBAHUS JUI CPABHCHUS,
Kiaccupukanuy u 0000IeHus;

- ONpENeNITh IENU ACATSIBFHOCTH, 33[aBaTh MapaMeTPbl U KPUTCPUU HX
JOCTUKEHUS,

- BBIABJIATH 3aKOHOMEPHOCTH U MPOTHBOPECUYUS B PacCMaTPHBAEMBIX
SIBJICHUAX,

- BHOCHTHh KOPPEKTUBHI B IEATEIEHOCTh, OIICHUBAaTh COOTBETCTBHE
pe3yJIbTATOB LEJISIM, OLICHUBATh PUCKU TOCIICCTBUMN ICATCILHOCTH;

- pa3BUBATh KpPEAaTHBHOE MBIIICHHE MIPH PELICHUH KU3HEHHBIX Tpo0ieM
0) 6a30BBIE HCCIIEAOBATEIbCKIE el CTBHS:

- BJaIeTh HaBBHIKAMH  y4eOHO-MCCIENOBATENbCKONH U
JeSITETPHOCTH, HABBIKAMHU pa3pelIeHus mpooIiem;

- BBIABJIATDH HpI/I‘IHHHO-CHeZ[CTBeHHI)IC CBJ3HU U aKTyaﬂI/BI/IpOBaTB 33}13.‘-1}/,
BBIBUTATb TUIOTE3y €€ PpCIICHWS, HaXOIUTh AapryMEeHTHl IS
JIOKa3aTeNIbCTBA CBOMX YTBEPIKIICHHIA, 33JaBaTh MapaMeTpbl U KPUTCPUH
pEIICHNUS;

- QHANM3UPOBATh IIOJIYYCHHBIC B XOJC pCIICHUS 3aJaddl Pe3yJIbTaThl,
KPUTHUYECKH OIEHUBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

TPOEKTHOM

OHOJIOTMYECKNX TEPMUHOB ¥ IOHATHIH: JKW3Hb, KIETKA, TKaHb, OpraH,
OpTaHU3M, MOIYJISAIMSL, DKOCHCTeMa, OworeHo3, Ouocdepa;
MeTabonm3M (OOMEH BeIIeCTB W MpPEBpamieHWe SHEPTHH), TOMEOocTa3
(camoperymsanus), OnocwHTe3 O€iKa, CTPYKTYpHAs OpPTaHU3aIHs KHBBIX
CHCTEM,  IHCKPETHOCTb,  CaMOpETYJIALHS,

BHLI,

CaMOBOCIIPOM3BE/ICHNE
(penponykuus), HACIEACTBEHHOCTb, M3MEHUHBOCTb, HHEPrO3aBUCHMOCTD,
POCT U pa3BUTHUE, YPOBHEBAS OPraHU3aLus;

c(hopMHUPOBAHHOCTH YMEHHS PACKPBIBATH COJEPKaHNe OCHOBOIIOIATaOLINX
TeOpu u XPOMOCOMHOH,
MYTalMOHHOH, YBOIIOIIMOHHOM, TPOUCXOXKICHNUS KU3HH U UETOBEKa;
c(OpMHUPOBAHHOCTH YMEHHUS pacKpbIBaTh OCHOBOIIOJIATAFOIIHE
Ouonornyeckne 3akoHBI 1 3akoHOMepHOCTH (I'. Menaemns, T. Moprana, H.1.

OHOJIOTHYCCKUX TUIIOTE3:  KIIETOYHOM,

Baswuiosa, D. 'exkens, @. Mromnepa, K. bapa), rpaHuiis! uX mpuMeHUMOCTH
K )KUBBIM CUCTCMaM,

npuodpeTeHne
MO3HAHMS, HCIOIb3YEMBIX B OMOJIOTHH: HAOJIOACHUS M OIMCAHUS KUBBIX
MPOBEICHUS

ONbITA TNPUMEHEHHS OCHOBHBIX METOJOB HAy4YHOI'O
CHCTEM, TMPOIECCOB W  SIBICHMIl; OpraHM3aluu U
OMOJIOTMYECKOTO 3KCHEPHMEHTA, BBIABIKEHHUS THUIIOTE3,
3aBUCHMOCTH  MEXIY  HCCIECIYEeMbIMH  BEIMYMHAMU,
MOJTy4EHHBIX PE3yIbTaTOB U ()OPMYITHUPOBAHHS BEIBOJIOB C HCIIOJIb30BAHUEM
HAy4YHBIX IOHATHUNA, TEOPUH U 3aKOHOB;

BBISBIIEHUS
00BSICHEHUS

! VKa3pIBAIOTCS TMYHOCTHBIE M METANpPEAMETHbIE pe3ynbTathl u3 ®T'OC COO (B nocneaueit penakiuu ot 12.08.2022), hopmupyembie 06111€06pa30BaTENbHON JUCIUILTAHON

2[lucumnuHapHble (MpeaMeTHBIE) pe3ybTaThl yKasbiBaroTcs B cootBeTctBuM ¢ DI'OC COO (B nocneHei penakuuu ot 12.08.2022)




- YMeTh MIEPEHOCUTH 3HAHUS B MTO3HABATEIEHYIO M MPAKTHYECKYIO O0JIacTH
KHU3HCACATCIbHOCTH,

- YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX obacTeii;

- BBIJIBUT'aTh HOBBIE UJIEH, NIPEIaraTb OPUTHHAJIBHBIE MOAXO0/bI U PELLICHHUS;
- CIIOCOOHOCTh HMX WCIIOJNB30BaHHA B IT03HABATENIHLHONM W COLIMAIILHON
TIPaKTUKE

c(opMHUPOBAHHOCTh YMEHUS BEIICIATH CYIIECTBEHHbBIC IPH3HAKH BUPYCOB,
KIETOK IIPOKAPHOT M JYKapHOT; ONHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OPraHu3MOB, BUJIOB, OMOT€OIIEHO30B M SKOCHCTEM; 0COOEHHOCTH IIPOLIECCOB
oOMEeHa BEIIECTB M IIPEBPALICHUs JHEPrUM B KIeTKe, (orocuHTE3a,
IUIACTHYECKOT0 M SHEPreTHYECKOro 0OMeHa, XeMOCHHTEe3a, MUTO3a, Mel03a,
OIUTOJJOTBOPEHUS, PA3BUTUS U PA3MHOXKEHHUS, HHANBUIYaIbHOTO PAa3BUTHS
oprann3Ma (OHTOreHe3a), OOpbrOBI 3a CYIIECTBOBAHWE, E€CTECTBEHHOTO
otbopa, BHI000pa30BaHMWsA, MPHUCIOCOOIEHHOCTH OPTaHW3MOB K Cpene
OOWTaHVs, BIMSIHUSA KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOTCHHBIX H3MEHEHUH
B DKOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB M IPEBpAICHUE
SHepruu B buocdepe;

c(OpMHUPOBAHHOCTh YMEHHS pellaTh OHOJOTHYECKHE 33JauH, COCTABIIATH
TCHOTHITMYECKHE CXEMBI CKPEIMBAHMSA I PAa3HBIX THIIOB HACIICIOBAHUS
IPU3HAKOB y OPraHU3MOB, COCTABJIATh CXEMbI IIEPEHOCA BELIECTB U SHSPTUH
B DKOCHCTEeMax (IIeTH MUTaHUS, TUIIEBbIC CETH )

OK 02. HWcnons3oBars

COBPEMEHHBIE ~ CPEICTBA
IOHCKa,  aHaIU3a |
MHTEPIIPETannuu
nH(popManuu u
nH(POPMALIMOHHBIE
TEXHOJIOTUU JUIst
BBINOJTHEHHS 3a1a4
npodeccnoHaIbHON
JIeITeILHOCTH

B o0s1acTH HEHHOCTH HAYYHOTO MO3HAHMUS:

- ¢(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKHd W OOIIECTBEHHOH NpPaKTHKH, OCHOBAHHOIO Ha
JMAJIOTe  KYJIBTYp, CIIOCOOCTBYIOLIErO OCO3HAHHIO CBOEr0 MeECTa B
MOJIUKYJIETYPHOM MHPE;

- COBEpIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIHCKOH KYJIBTYPHI KaKk CpeicTBa
B3aMMOJICHCTBHS MEXTY JIIObMH 1 TIO3HAHUS MUPa;

- OCO3HAHHUE LIEHHOCTU HAy4YHOH JIeSITeIbHOCTH, TOTOBHOCTH OCYILECTBIIATh
NPOEKTHYI0 M HCCIIEAOBATENbCKYIO ACATENbHOCTh HHAWBHIYaJbHO H B
rpyIme;

OBnajieHre YHUBEPCAILHBIMU y4eOHBIMH TI03HABATEILHBIMU JACHCTBHAMU:
B) pa6oTa ¢ nHpopManueii:

- BJIAQJICTh HABBIKAMH MOJNy4YeHHs HH(GOPMAIMU U3 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIEHO OCYIIECTBIISTh MMOUCK, aHAIIH3, CHCTEMATH3aLHIO 1
UHTEPIPETaLUI0 HHPOPMALIUU Pa3IMYHbIX BUJOB U (HOPM MPEACTABIICHUS;
- co3IaBaTh TEKCTHl B pa3lMYHBIX (opMaTax ¢ ydeToM Ha3HaYCHHs
uH(pOpMaMK M LENEeBOW ayJIMTOPHH, BBHIOMpas ONTHMAaNbHYIO (opMmy
NIPECTaBICHUS U BU3YAIIN3ALHN;

- OLICHUBATh JIOCTOBEPHOCTD, JIETHTUMHOCTHh HH(OPMAIIUH, €€ COOTBETCTBHE
IIPAaBOBBIM U MOPAJIbHO-3THYECKUM HOPMaM;

- HCIIONb30BaTh CpeICTBa HMH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMII B PEIICHMH  KOTHUTHBHBIX, KOMMYHHMKAaTHBHBIX U
OPraHM3allMOHHBIX 3aJad ¢ coOJoAeHHeM TpeOOBaHMI SPrOHOMHMKH,
TEXHUKH O€30MacHOCTH, THTHEHBI, PECypcocOepexeHus, INpaBOBBIX U
9THYECKUX HOPM, HOpM HH(POPMALMOHHON 0€3011aCHOCTH;

c(OPMUPOBAHHOCTh yYMEHHH KPHUTHYECKH OLEHHMBaTh HH(POPMAIHIO
OUOJIOTMYECKOT0 COAEPKAHMS, BKIIOYAIONIYIO [ICEBAOHAYYHbIE 3HAHUS W3
pa3IUyYHBIX MCTOYHHMKOB (CpEACTBa MaccoBOM HH(pOpPManuy, Hay4YHO-
NONYJISIPHBIE  MaTepualibl); HMHTEPIPETHPOBATh OSTHYECKHUE  aCIIEKThI
COBPEMEHHBIX HCCIICIOBAHUI B OHOJOrMM, MEIULMHE, OMOTEXHOJIOTHH;
paccMmarpuBarh IJ100aJbHBIE KOJIOTMYECKHE MPOOIEeMbl COBPEMEHHOCTH,
(hopMHpOBATh 110 OTHOLIEHHUIO K HUM COOCTBEHHYIO ITO3HIIUIO;

c(OPMHUPOBAHHOCTh yMEHHMH CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE W
yCTHBIE COOOIIEHHs Ha OCHOBE OWOJOrMYecKOoW WHGpOpPManuu Hu3
HECKOJIbKUX MCTOYHHMKOB, TPaMOTHO HCIIOJb30BaTh MOHATUHHBIA anmapat

OHOJIOTHH




- BJaJACTb HaBbIKaMM pacCliO3HABAHUSA U I/IH(I)OpMaL[I/II/I,

UH(pOpMaLMOHHOHN 6€30I1aCHOCTH JIMYHOCTH

3alIUThI

OK 04. DddexruBHo
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH e

- TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITETIBHOCTH U CAMOOIPEAEICHHUIO;
-OBJIQICHNE HABBIKAMH  Yy4eOHO-HMCCIICIOBATENLCKOM, IPOEKTHOH U
COLMAIBHOM JIeATEeIbHOCTH;

OsiraieHNe YyHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JICHCTBHAMU:

0) coBMecTHasl IeITEJIbHOCTh !

- TOHUMAaTb H  HCIHOJIb30BATh
WHIUBUyanbHON paboTHI;

- IHIpUHUMATb [N COBMECTHOM JACATCIIBHOCTH, OPraHU30BbIBATH U
KOOpDAMHUPOBAaTh JEHCTBUSA IO €€ JOCTHXKEHHIO: COCTaBIATH IIIaH
JeWCTBUH, pacrpeieNaTh PoJIM C Y4eTOM MHEHUH YJaCTHHKOB 0OCYKIaTh
Ppe3ybTaThl COBMECTHOM PabOTHI;

- KOOpAMHHMPOBaTb ¥ BBINOJHATH pPabOTy B YCJIOBUSIX pEaIbHOTrO,
BHUPTYaJIbHOTO M KOMOMHUPOBAHHOT'O B3aHMOJICHCTBHS;

- OCYHIECTBIATH IMO3UTHBHOE CTPATErTMUYECKOE IOBEACHUE B PA3IUYHBIX
CUTYyaludX, MMPOABIATh TBOPUYECTBO U Boo6pa>1<eHne, 6I>ITI) WHHUIIUATUBHBIM
OsniiaiecHNe YHUBEPCAJIbHBIMH PeryJIATHBHBIMH JCHCTBUAMU:

) NpUHSATHE Ce0sl U IPYTHX JIIO/Ieii:

- INPUHHMAaTh MOTHBBI M apryMeHTBl JAPYIHX IJIIOAEeHd @pH aHaluse
pe3yJIbTaToOB AEATENbHOCTH;

- IPU3HABATh CBOE MPABO M MPABO APYTHUX JIFOAEH Ha OMNOKH;

- pPa3BHBaTh CIIOCOOHOCTH MMOHMMATh MHUP C TIO3UIIMH JIPYTOTo YelIoBeKa

MPEeUMYIECTBA  KOMAaHAHOH U

NpuoOpeTeHne OmbITa NPUMEHEHHSI OCHOBHBIX METOJOB HAy4YHOTI'O
MO3HAHMS, MCIIOIb3YEMbIX B OMOJIOTHH: HAOJIIOACHUSI W OIMCAHUS KUBBIX
CHUCTEM, TIPOLECCOB U  SBJIEHHWH; OpraHu3allud U  IPOBEJCHUS
OMONIOTHYECKOTO OKCIIEPUMEHTA, BBIIBIDKCHUS THUIIOTE3, BBISIBICHUA
3aBUCHMOCTH  MEXKAy  HCCICAYEeMbIMH  BEIMYMHAMH,  OOBSICHCHHMS
MOJTyYCHHBIX PE3yIbTATOB M (POPMYIHPOBAHHS BBIBOJIOB C MCTIOJIB30BAaHIEM
HAay4YHBIX [TOHSTHH, TEOPUIl U 3aKOHOB

OK 07. CogpeiictBoBarhb
COXpaHEHHIO

OKpYy KaroIen Cpepl,
pecypcocOepereHuto,
MPUMEHSATh 3HAaHUS 00
W3MCHCHUH KJIMMaTa,
MPUHIUIE OepexXINBOTO
MPOU3BOJICTBA,
a¢dekTuBHO
JIeiCTBOBATh B
Ype3BbIYAHBIX
CUTYAIHSIX

B 06s1acTH 3K0/I0TH4€CKOT0 BOCIIMTAHUS:

- c(hopMUPOBAaHHOCTH SKOJIOTHYECKOW KyNbTyphl, NOHUMAHUE BIHSHUSI
COLMATEHO-9KOHOMHYECKHX TIPOIIECCOB HA COCTOSIHHE MPHPOJHOH U
COLIMAILHOM Cpe/ibl, OCO3HAHHE TIODAIBHOIO XapakKTepa SKOJOTHYCCKUX
mpobIeMm;

- IUTAaHUPOBAHHE M OCYIIECTBICHHE JCUCTBUU B OKpYXKaIOIIEH cpele Ha
OCHOBE 3HaHMS 1eJIel YCTONYMBOTO pa3BUTHS YEJIOBEYECTRA;

AKTUBHOE HETIPHSTUE ICHCTBHM, MPUHOCSIIUX BPEA OKPYKAIOIICH Cpee;

- YMEHHUE NPOrHO3UPOBATH He6J’[aFOHpI/IHTHBIC 3KOJIOTHYECKHUE ITOCIICACTBU S
MPEIIPUHIMAEMBIX JISHCTBUMN, IPEIOTBPALIATh UX;

- paciliupCHUC OIIbITA ACATCIbHOCTH IKOJIOTHYECKON HalpaBJICHHOCTH,

- OBIQJICHUC HABBIKAMH yYEOHO-HCCIICAOBATEILCKONW, TIPOEKTHOH W
COLMAILHOM JICITEIBHOCTU

c(OPMHUPOBAHHOCTE YMEHHS IPUMCHATh IOJIyYEHHbIC 3HAHUA JUIS
00BsICHEHUSI OWOJIOTHYECKUX MPOIIECCOB U SBICHUHM, I NPUHATHA
MPaKTHYECKUX PEIICHUH B IOBCEIHEBHOM XHM3HM C IIETBI0 OOECIICUCHHMS
0e30MacHOCTH  CBOET0 370pOBbS U 3I0POBBS OKPYXKAIOIUX JIIOJCH,
coOmroaeHusI 3J0pOBOT0 00pa3a XKU3HHU, HOPM TPAMOTHOTO TOBEACHHUS B
OKpyXalolmed  IpUpOJHOH  cpene;  HNOHMMaHHWE  HEOOXOAMMOCTH
HCTIONB30BAHUS JIOCTHIKEHUH COBPEMEHHON OMOJIOTHH U OHOTEXHOJOTMH
JUIA PAlMOHATIBHOTO IPUPOIOIOIB30BAHHUS




Hanpagsiienust BOCIIUTATEJIbHOM padorsl
yUpe:KaeHus:

Monyns 1 I'paxmanckoe

Monyns 2 ITarpuoTtuueckoe

Monyns 3 JIlyXOBHO-HpPaBCTBEHHOE

Monyns 4 DcreTudeckoe

Mounyib 5 dusnueckoe

Monyns 6 [IpodeccronansHO-TpyIOBOEC

Monyns 7 DKoJI0ruuecKoe

Monyib 8 LleHHOCTH HayYyHOI'0 TO3HAHUS

00pa3oBarTe/IbHOIO




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBHOM JUCIUILIAHBI

2.1. O0beM JMCHHUILIHHBI U BU/IbI y4eOHOH padoThl

Bun yueoHoii padoThl O0BeM B yacax
O0BeM 00pa3oBaTebHOI NPOrpaMMBbl M CIUIIIHHBI 55
B T.4.

OCHOBHOE coep:KaHHe 53
B T. 4U.:

TEOpeTHYeCcKoe 00yUeHHe 35
MPaKTUYECKHUE 3aHATHUSA 7
nabopaTOpPHBIE 3aHATHUS 11
Koncynomayuu 2
Ipome:xxkyTounasi arrecranusa B ¢opme auddepenuupoBannoro 3auéra B Ill
cemecTpe




2.2. TemaTnueckuii IJ1aH U cofiep:kaHue yueOHol qucuumiannbl O/1.12 buosaorus

dopmMupyeMble
Obne OK, IIK
HaunmeHnoBanue M peamsyempre
Conep:xanue yueOHOro MaTepuasa, 1adopaTopHble U MpaKTHYecKue padoThl, CAMOCTOSTeJILHASA padoTa 00yUyarouuxcs MOIYJIH
pa3aesioB U TeM yaco N
B padoueii
NPOrpaMMmsblI
BocnnT|aHml
1 cemecTp 53
Paznea 1. KineTka — CTpYKTYPHO-()YHKIMOHAJIBbHAS €IMHULA KUBOT'0
Tema 1. Conep:xkanue yue0HOro MaTepuasia 2
buosorus KaK | 1.2 Buo/I0THs KaK HayKa.
HayKa. Kusbie bronorus kak Hayka. CBsi3p OMOJOrMM C OOIIECTBEHHBIMH, TEXHHYECKHMH W JPYTMMH €CTECTBEHHBIMU HayKaMH, OK-1
CHCTEMBI M HX ¢unocopue, ITHKON, SCTETUKOM U MpaBoM. Pors Omonorun B (opMHpPOBaHNH COBPEMEHHOW HAYYHOW KapTHHBI MUpa. | 2 OK-2
Opranusanus. Cucrema OMOIOTMYECKUX HAYK. Monyns 1
Metonpl 1MO3HaHUS KMBOH IpUpPOABI (HAONIOZEHWE, OSKCIIEPUMEHT, OIIMCAaHWe, H3MepeHHe, Kiaccudukamus,
MOJIETTMPOBAHUE, CTATHCTHYECKasi 00pabOTKA JAHHBIX).
CoaepxaHue y4eOHOr0 MaTepuaja 2
3-4 /Kussble cucreMsbl (0HOCHCTEMBI) KAK NPeAMeT U3y4eHusl OMOI0THH. 1 OK-1
Tema 2. 2Kubbre OTnu4re )KUBBIX CUCTEM OT HEOPTaHWYECKOM MPHPOIBI. OK-2
CHCTEMBI M UX CaoiicTBa OHOCHCTEM M MX pazHOOOpasue. YPOBHH OPTraHM3ALMK OMOCHCTEM: MOJEKYISAPHBIH, KIETOYHBIN, TKAaHEBBIH,
OpraHu3anus. OpraHM3MEHHBIH, MOMYJISIHOHHO-BUI0BO, IKOCHCTEMHBIH (OMOTreoleHOTHYECK ), OMOC(EpHBIH.
IIpakTuuyeckas padora Ne 1. «Mcnonp30BaHue Pa3JIHYHBIX METOAOB NPH U3yYeHUH OHOIOTHYECKUX 00bLEKTOBY. 1
CoaepxxaHue y4eOHOI0 MaTepuaja 4
5-6 XHMHUYeCKHI COCTAB M CTPOCHHE KJICTKH.
XYWMHYECKUN COCTaB KIETKA. XHMMHUYECKHUE DJIEMEHTBI: MAaKpO3JIEMEHTHI, MUKPO3JIEMEHThl. Bona M MuHepalbHbIE
BemecTa. DyHKIIUM BOBI 1 MUHEPAJIbHBIX BellecTB B KieTke. [lomiepxanue ocMoTiHueckoro danaHca.
Benku. CocraB u ctpoeHue 0eIKOB. AMUHOKHUCIIOTHI - MOHOMEpHI OeikoB. He3amMeHnMble 1 3aMeHHMble aMUHOKHUCIIOTEL.
AMUHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYpHI OCIKOBOM MOJEKylbl (TIEpBUYHAs, BTOPWUYHAS, TpPETHYHAS W
Tema 3. YeTBEPTUYHAS CTPYKTYypa). XMMHUUYecKue cBoiCcTBa OenkoB. bruonorndeckue pyHKIMN OSITKOB.
XuMHUYeCKHii cocTaB ®epMeHTH - Omonornyeckue Katanm3atopel. CTpoeHHne (epMeHTa: aKTHBHBIN HEHTp, cyOCTpaTHas CIEU(pHIHOCTS. 1 OK-2
U CTPOeHHE KJIETKH. KodepmenTsl. Butamunbl. OTianuns pepMEHTOB OT HEOPTaHMUECKHUX KaTajIu3aTopOB. Moyt 1

YrieBoapl: MOHOCaxapuabl (IIIOK03a, prubo3a U JAe30Kcuprb03a), mucaxapuabl (caxaposa, JaKTo3a) U TOJIHCaXapH bl
(kpaxmai, IIMKOTEeH, IeJUTI0NI03a). bruonornueckue GyHKINN yIIECBOIOB.

Jlunuaer: Tpurunepuasl, Gocdonunuabl, crepouast. ['napodunsHo-rupodoOHbIe cBOMCTBA. bronornyeckue GyHkimn
munuaoB. CpaBHEHHE YIIICBOIOB, OSIIKOB 1 JIMMHIOB KaK HICTOYHUKOB YHEPTHH.

Hyknennossie xucnorsr: IHK n PHK. Hykneotnapl - MoHOMeEpbI HyKiIeMHOBBIX KUCHIOT. Ctpoenue u ¢pynkunu THK.
Crpoenwne u Gpyakiun PHK. Bugst PHK. AT®: ctpoerne u GhyHKIHH.




JlaGopaTopHas padora Ne 1. «M3yueHHe KaTATUTHYECKOH aKTUBHOCTH ¢epMeHTOB (HAa MpHUMepe aMHJIA3bl MU
KaTaJaa3bl)y».

7-8

Crpoenne u pyHknun kiaeTku. O6MeH BellleCTB M NPeBpallieHne YHePruu B kieTke. Kilerounast Teopusi crpoenns
OPraHu3MoB.

[Muronorus - Hayka o kierke. Kierounas Teopus - mpuMep B3auMoOAEHCTBUS uaeH W (akToB B HAyYHOM ITO3HAHHUH.
Mertop! U3y4eHHS KICTKH.

Krerka kak menocTHas sxuBas cuctema. O0mme mpu3HaKky KICTOK: 3aMKHYTast HapykHast MeMOpaHa, monekyinsl JIHK kak
TeHETUYECKUI anmapar, CuCTeMa CHHTe3a Oelka.

TwHIBl KIIETOK: dyKapHOTHYeCcKas U MpokapuoTnideckas. OcoOEHHOCTH CTPOEHHS MPpoKapruoTHIeckor kietku. Kirerounas
crenka Oakrepuil. CTpoeHHE 3yKapHOTHUYSCKON KieTku. OCHOBHBIC OTIMYUS PACTUTECIHLHOW, KMBOTHOW M T'PUOHOU
KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK - KJIETOYHAs CTEHKA, IIMKOKAJIHMKC, X (yHKiuu. [lnasmaruueckas memOpana, eé
cBoiictBa 1 pyHkmy. [{uToruasma u e€ opranouapl. OnHomMeMOpanHbie opranouap! kietku: II1C, ammapar I'oabsmkwy,
n30coMbl. [1oryaBTOHOMHBIE OpraHOM/IbI KIIETKH: MUTOXOH/IPHH, TIacTH bl [IponcxoxieHne MUTOXOHAPHH | IITACTH]L.
Bunpsl mnactua. HemeMOpaHHBIC OpraHOUIBI KIICTKU: PHOOCOMBI, KIICTOUHBINA [IEHTP, LIECHTPHUOH, PECHHYKH, KTy THKH.
OyHKIIUN OPTaHOUIOB KICTKH. BKiTtoueHwms.

Snpo - perynstopHblii HeHTp kieTku. CTpoeHue sipa: siaepHas 000J0YKa, KaphoIula3Ma, XPOMAaTHH, SIPBILIKO.
XpoMocoMbl. TpaHCIIOPT BEIIECTB B KJIETKE.

JlaGopaTopHasi padora Ne2 «3yyeHue CTPOEHHS KJIETOK PACTEHMId, )KUBOTHBIX U 0aKTEPHUid MO MHKPOCKONIOM Ha
TOTOBBIX MHKPOIIPENapaTax u UX ONHCaHHe».

OK-1
OK-2
Mopnyns 1

CoaeprxaHue y4eOHOT0 MaTepuasa

Tema 4.
KuznenesaTeJbHOCT
b KJIEeTKH

9-10

KusnenessTeILHOCTH KJIETKH.

OOMeH BemecTB, Wi METa00Iu3M. ACCUMHIIAINS (TUTACTHYECKUI 0OMEH) W JUCCUMIIIAIIS (SHEPTeTHYECKIA 0OMEH) -
JIBE CTOPOHBI €IMHOr0 mpoluecca Merabonu3ma. Ponb 3aKOHOB COXpaHEHHs BELIECTB W JHEPIUU B INOHMMaHUU
Merabonu3ma. Tumbsl oOMeHa BemiecTB: aBTOTPOGHBIH U rerepoTpodHsiii. Ponb ¢GepMeHTOB B O0OMEHE BELIECTB U
IIpeBpalieHny 3Heprun B Kierke. PorocuHTe3. CBeroBas M TeMHOBas (asbl ¢orocuHTesa. Peaknum dorocunresa.
DddextuBHOCT hoTOCHHTE3a. 3HAYCHUE (POTOCHHTE3a sl )KU3HU Ha 3emiie. BiusiHue ycinoBuil cpesl Ha (OTOCHHTE3
U CrIOCOOBI MTOBBIIICHHUS €0 MPOMYKTUBHOCTH Y KYJABTYPHBIX PAaCTEHUA. XeMOCHHTE3. XEMOCHHTE3UPYIOIINE OaKTePHH.
3HaueHre XeMOCHHTE3a [UIsl )KU3HH Ha 3emJiie. DHepreTudeckuii oOMeH B KieTke. Paciierienre BelecTs, BblICICHHE U
aKKyMyJIIPOBaHHE SHEPTHH B KIIETKE. DTaIlbI SHEepreTnaeckoro ooMmena. [mukommus. Bpoxxenne u ero Buasl. KucinoponHoe
OKHCIIEHHE, WM KJIeToYHOe JpixaHue. OkuciautensHoe dpochopuiarpoBanne. IPPeKTHBHOCTh SHEPTeTHIECKOTO 0OMEHa.
Peaknuu marpuaHoro cuaTte3a. [enetnueckas nagopmanus u JJHK. Peanuzaius renetndyeckoit nHpopManyuy B KIETKE.
I'enernueckuii kon u ero cBoiictsa. Tpanckpumms - MaTpuunbiil cuate3 PHK. Tpancnsims - 6uocunres 6enka. Jtarsl
TpaHcisnun. KogupoBanue aMMHOKUCIIOT. Poitb pubocom B OnocunTe3e Oenka.

OK-2
Monyns 4

11-12

HexJierounbie (popMbl ;KU3HHU - BUPYCHI.

Uctopus otkpertus Bupycos (.1. BanoBckuit). OcOOCHHOCTH CTPOCHUS U )KU3HEHHEIH UK BUPYcoB. bakTepnodarm.
Bone3nu pacreHuil, »KMBOTHBIX M 4YEJIOBEKa, BBbI3bIBaEMble BHpycamH. Bupyc mmmyHoneduimra venoBeka (BUY) -
Bo30ymurens CIIM/la. OOpaTHas TpaHCKpUIIHA, peBepTaza u uHTerpasa. [IpodunakTika pacpocTpaHeHUsI BUPYCHBIX
3a00J1eBaHUH.

OK-2
Monynb 4

Pa3gen 2. Ctpoenne U pyHKIUH OpraHu3Ma




Tema 5.
Pasmuo:kenne "
HHIUBHIYaJIbHOE
pa3BuTHe
OpPraHu3MoOB.

ConeprkaHue y4eOHOro MaTepuaja

13-14

®DopMbI pa3MHOKEHUS] OPTAHN3MOB.

KrnetouHslii MK, WIM KU3HCHHBIA IWKI KieTku. WHTepdasa u muto3. [Iporeccel, mporekaronme B uHTEpdase.
Perummkarus - peakmus marpuuHoro cuaTeza JIHK. Crpoenme xpomocom. XpoMOCOMHBEIM HabOp - KapHOTHIL.
JIMIIouaHbIA W TaIuIOWIHBIA XpOMOCOMHEIC HabOopwl. Xpomaruapl. lluTonmormdeckwe OCHOBBI Pa3sMHOXKCHHUS U
WHAWBHUIYATbHOTO Pa3BUTHs OpraHm3MoB. Jlemenne kimeTku - MuTto3. Crammu mutosa. [Iporecchl, mpoucxomsime Ha
Pa3HBIX CTAAUSIX MHUTO3a. bronormdeckuii cMbICI MUTO3a. [IporpamMmupyemast THOEIb KIETKH - allOIITO3.

@DopMBI pa3sMHOKEHHS OPraHU3MOB: OecIIoNioe U ToJIoBoe. Buipl 6ecronoro pasMHOXKEHUS: JIeTIeHIe Ha/BOE,
MTOYKOBaHKE OTHO 1 MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHNE, BETETATUBHOE pa3MHOKEHHE. MICKyCCTBEHHOE KIIOHUPOBAHHE
OpraHu3MOB, €ro 3HaueHue i cenekuuu. [lonoBoe pa3MHOKEHHE, €r0 OTIIMYUS OT OECIIoIoro.

Meiio3. Cragmm wMeiioza. Ilpomecckr, mpomcxomsdmmue Ha cTamusx weios3a. [loBemenme XxpoMocoM B Meio3e.
Kpoccunrosep. bronmorudeckuii cMbICT B 3HAYCHUE Mero3a. ['ameToreHes - mporecce 00pa30BaHUs TOJIOBBIX KICTOK Y
KUBOTHBIX. llONOBBIE jKeme3pl: CeMEHHWKH MU smyHuKH. OOpa3oBaHHWE W DPa3BUTHE IIOJIOBBIX KJIETOK - TaMeT
(criepMaro3ou, SUIEKIETKa) - crepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHHS SHICKICTOK M CIIEPMATO30HUIOB.
OmnonorBopenue. Ilaprenorenes.

JlabopaTtopHas pa6ora Ne 3. «HaburoneHue MHMTO3a B KJIETKAX KOHYMKA KOpPelIKAa JIyKa HAa TOTOBBIX
MHKpoOnpenaparax».

OK-2
Monyns 1

15-16

IIpakTHKO — OpUEeHTUPOBaHHOe 3aHsATHe. UHAUBUAYa/IbHOE Pa3BUTHE OPraHU3MOB (OHTOIeHe3).

DOMOpHOHATBFHOE Pa3BUTHE (IMOPHOTEHE3). DTarnbl SMOPHOHAIBHOTO Pa3BUTHS Y TTO3BOHOUHBIX JKUBOTHBIX: JPOOJICHUE,
racTpyisius, opranorenes. [locramOpuonansHoe pa3sutre. TUITBI TOCTIMOPUOHAILHOTO PA3BUTHS: IPSIMOE, HEMPAMOE
(ymumHOUYHOE). BrusiHue cpesibl Ha pa3BUTHE OPraHU3MOB, (PaKTOphI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOJICTBA.
Pocrt u pazBuTre pactennil. OHTOreHe3 [IBETKOBOTO PACTEHHSI: CTPOCHHE CEMEHH, CTAIUH PA3BUTHSL.

JladopaTopuas padora Ne 4. «M3yyeHne cTpoeHH MOJIOBBIX KJI€TOK HAa TOTOBBIX MHKPOIIPENapaTax».

[

OK-2
Monyns 4

Tema 6.
HacaencrBeHHOCTH
u H3MEHYHMBOCTD
OPraHU3MoOB.

Conep:xanue yue0HOro MaTepuaia

17-18

IIpeamer u 3agaun reHeTukH. OCHOBHbIE TreHeTHYeCKHe MOHATHA.

Hcropus pa3BuTHs TeHETHKH. Poib IUTONOTMM M SMOPHOJIOTHHM B CTaHOBJICHWM TE€HETHKH. BKimax poccuiickux u
3apyOeKHBIX Y4YEHBIX B Pa3BUTHE TEHETUKH. MeTonsl TEHETHUKH (TMOpPHIONOTHYECKHH, IMTOT€HETHUECKHH,
MOJIEKYJIIPHO-TeHeTHYeCcKui). OCHOBHbBIE T€HETHUECKHE MTOHATH. | eHeTHUecKass CHMBOJINKA, UCTIONb3yeMast B CXeMax
CKpelMBaHUN. 3aKOHOMEPHOCTH HACJIEJOBaHUS IIPU3HAKOB, ycTaHOBIEeHHBIe I. Menngenem. MoHoruGpugHoe
CKpeIUBaHue. 3aKOH €JMHO00pasns THOPHIOB TEPBOTO MOKOJEHHA. [IpaBHio TOMUHHpPOBAaHHUS. 3aKOH PaCHICTICHUS
npu3HakoB. ['mnore3a uncrorsl ramer. IlomHoe WM HenomHoe NoMHHUpoBaHME. JMrMOpuaHOE CKpeniBaHHe. 3aKOoH
HE3aBHCHUMOTO HACIEIOBAaHHS MPHU3HAKOB. L{UTOreHeTHYIECKHE OCHOBBI TUTHOPHUIHOTO CKpEUINBaHUA. AHAIH3HPYIOIIEe
CKpelirBaHue. Vcronp3oBaHHE aHAJIM3HMPYIOLIETO CKPEIIMBAHUS JUIs OIpeAesieHHus reHotuna ocodou. CuersieHHoe
HacjenoBaHue nmpu3HakoB. Pabora T. Moprana o cliernjieHHOMY HacjeI0BaHUI0 TeHOB. HapyleHre ClrierieHns TeHOB B
pe3ynbTare KpOCCHHIoBepa. XpOMOCOMHAas TEOpHsl HacleICTBEHHOCTU. I[eHeTnmueckue KapTel. leHeTuka mona.
XpoMOCOMHOE OIpeiesieHHE Moia. AYTOCOMBI U IOJIOBEIE XPOMOCOMBI. ['oOMOraMeTHBIE U TreTeporaMeTHbIe OpPraHU3MBI.
HacnenoBanue Mpru3HAKOB, CIEIUICHHBIX C TIOJIOM.

JlabopaTopHas padora Ne 5. «M3yyeHue pe3yJbTaTOB MOHOTMOPHMIHOIO M AUTMOPHMIHOIO CKPEUIMBAHHUA Y
Apo30¢uJibl Ha TOTOBLIX MUKPOINIpenaparax».

OK-2
Mogysns 1




19-20

JurudpuaHoe ckpemuBaHue. 3aK0H He3aBHCHMOI0 HAcJIe0BAHUS MPU3HAKOB.

[{uToreHeTHYECKHE OCHOBBI JUTHOPUIHOTO CKpCIIUBAHWS. AHaTU3UpYIOIIee CKpemuBaHue. Vcmons3oBaHue
aHANM3HUPYIOIIETO CKPEIIMBAaHUS IS ONpeneNeHns reHotuna ocobu. CrierieHHoe HacieqoBaHue npu3HakoB. Padora T.
Moprana no CUEMJIEHHOMY HaclelI0BaHUIO0 TeHOB. HapylleHue clemieHuss T'€HOB B pe3yJbTare KPOCCHHIOBEpA.
XpOMOCOMHAsI TEOPHS HACJIECICTBEHHOCTH. [ eHeTHueckne KapThl. | eHeTnka mona. XpoMOCOMHOE OTpe/esieHHe Ioa.
AyTOCOMBI ¥ TIOIIOBBIE XpPOMOCOMEI. [OMOraMeTHBIe M TeTeporaMeTHBIE OpraHM3MBL HacnemoBaHue NPHU3HAKOB,
CILIEIJICHHBIX C ITOJIOM.

JladopaTopHas padora Ne 6. «3yuyenue MoauPUKANMOHHONH U3MEHYHUBOCTH, MOCTPOEHNE BAPUALIMOHHOIO Psiia U
BAPHALMOHHOI KPUBOW».

21-22

Buabl n13MeHYHBOCTH OPraHHU3MOB.

W3menunBoCTh. Buabl M3MeHUMBOCTH: HEHAcHEACTBEHHAss W HacleACTBeHHas. Poib cpeipl B HEHACJeICTBEHHOM
M3MEHYMBOCTH. XapaKTepUCTHKa MOAN(UKAIIMOHHON M3MEHYMBOCTH. BapuarmoHHBIN psSa W BapHallOHHAS KPHBAs.
Hopma peakuuu mnpusHaka. KonuuecTBeHHbIE M KayeCTBEHHbIE NpPU3HAKM M WX HopMa peakiuu. CBoiicTBa
MOTU(PHUKAIMOHHON H3MEHYMBOCTH. HacjaeaCTBeHHas, MM T'€HOTHUIIHYECKas, H3MCHYMBOCTh. KoMOWHATHBHAS
HM3MEHYMBOCTh. Mei03 M IMOJIOBO# Tpolecc - OCHOBA KOMOMHATHBHOW M3MEHYHBOCTH. MyTaIlMOHHAS H3MEHYHBOCTD.
Knaccudukarust MyTaiuii: TeHHbIC, XpOMOCOMHBIC, TeHOMHBIC. YacToTa U MPUYUHBI MyTalui. MyTareHHbIC (haKTOPHI.
3aKOH rOMOJIOTMYECKUX PSIIOB B HacleAcTBeHHON u3menurnBocty H.M. BaBuioBa.

BuesiiepHast HacJaeICTBEHHOCTh U U3MEHYUBOCTD.

JlaGopaTopHasi padora Ne 7. «cAHaJIM3 MyTaluii y AP030(hHJIbI HA TOTOBBIX MHKPOIIpenapaTax».

23-24

I'enernka yesioBeKka.

Kapuorun dvenoBeka. OCHOBHBIE METOIBI TEHETHKU UEIIOBEKAa: I'€HEAJIOTHYECKUH, OMM3HEIOBBIH, INTOTeHETHUECKHH,
OMOXMMHUYECKHH,  MOJEKyJIspHO-reHeTndeckuii.  CoBpeMEHHOE  OlpelesieHHe  TI'eHOTHIA:  I[TOJIHOTEHOMHOE
CEeKBEHHPOBAaHWE, TCHOTHIIMPOBaHWE, B TOM dmcie ¢ mnomomibio [I[P-amammza. HacnenctBenHbIe 3a0o0iieBaHHSA
YeJoBeKa:TeHHbIC OOJIC3HH, Gorne3Hu ¢ HACJIeICTBEHHON MIPEIPaCHONOKEHHOCTBHIO, XPOMOCOMHBIE
6one3nn. Comarnueckue M TeHepaTHBHbie MyTanuu. CTBONOBbIE KIeTKH. [IpHHIMIBI 3710poBOro oOpasza KH3HH,
JMarHOCTUKH, TPO(GMIAKTUKY U JCUECHHS TEHETHIECKIX Oone3Hel. MeIMKO-TeHETHYECKOe KOHCYJIbTHPOBAHHE.
3HaueHre MEAMIMHCKOM I'€HETUKH B IPENIOTBPAILEHUH U JICUCHUU TeHETHYEeCKUX 3a00J1eBaHUI YesloBeKa.

HpaKTI/l‘leCKaﬂ paﬁoTa Ne 2. «CocTaBiieHHe M aHAJIU3 POAOC/IOBHBIX Y€JI0BEKA».

OK-2

Tema 7. Cenexknusi
OpraHu3MoB.
OCHOBBI
OMOTEXHOJIOTHH.

CoaepxxaHue yueGHOI0 MaTepuaja

25-26

Cenexknusi Kak HayKa U mpoIecc.

3apoxmeHne celeKnuH W AomecTtukamusa. Ydenne H.M. BaBuioBa o meHTpax NPOUCXOKIACHHUS W MHOTOOOpa3us
KYJIBTYpHBIX pacTeHuid. [IeHTpBI MPOUCXOKICHHS JOMAIIHUX KUBOTHBIX. COPT, OO/, IITaMM.

CoBpeMeHHBIE METOABI CeNeKIH. MaccoBBIN M HHANBHUAYAIBHBIH OTOOPHI B CENEKIINH PACTCHUH M KUBOTHBIX. OTIeHKa
IKCcTephepa. bau3kopoaCcTBeHHOE CKpenuBanue - UHOpuIuHT. YncTas auaus. CKpelIiBaHue YUCTHIX TUHUA. [eTeposuc,
unu tubOpuaHas cuia. HeponcTBeHHoe ckpemuBaHue - ayropuawHr. OTnanéHHas THOpHIu3anus H €€  YCIeXH.
HckyccTBeHHBI MyTareHe3 W IOMyYeHHWE MOJIHIUIONAOB. J(OCTIDKCHHS CENEKIUU pPACTCHUH, JXUBOTHBIX U
MHKPOOPT'aHHU3MOB.

OK-2
Monynb 4




27-28

BuoTrexHon0rus KaKk oTpacib NPou3BOACTBA.

BuotexHomornss Kak OTpacib NpPOHW3BOACTBA. [CHHAs WHXKCHepHs. JTambl co3maHus pexkomOuHantHOW JIHK wum
TPaHCTEHHBIX opraHn3MoB. Kiterounas mmkenepus. Kitetounsie KynbTypbl. MUKpPOKIIOHATBHOE PAa3MHOKEHHE PACTEHUH.
KnonupoBanue BbICOKOMTPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OpraHu3MOB. DKOJIOTMYECKHE W JTHYECKHE
po6seMbl. MO - reHeTHdYecKr MOTUGBHIIMPOBAHHBIC OPTraHU3MBbI.

IpaxTuyeckas padora Ne 3

Ikekypenst «OCHOBHBIE MeTOAbI U JOCTUKEHHS CeJeKIUH PACTEHUH M )KMBOTHBIX (HA CeJeKIHOHHYH) CTAHUUIO,
ieMeHHY1I0 ¢epMy, COPTOMCTILITATEILHBIH YUACTOK, B TENJIUYHOE X035 CTBO, J1a00paTOPUI0 arpOyHUBEPCUTETA
WJIH HAYYHOTO LEHTPA)».

Paznen 3

. Teopust 3Bo/IIOLMU

Tema
IBOJIOIHOHHAA
omoJsIorus.

8.

CoaepxaHue y4eGHOro MaTepuaJa

29-30

JBomonuoHHas Teopust Y. lapBuna.

[IpennocelIKu BOSHUKHOBEHMS IBONIOLMOHHOM TEOpHH. DBOIIONMOHHAA Teopus M e€ MecTo B Ouonoruu. BrmsHue
SBOJIFOLIMOHHONW TEOPHUH HA Pa3BUTHE OMOJIOTMH M ApPYrux HayK. CBHIETENBCTBA 3BOIIONMH. [lanmeoHTonmormyeckue:
I0CJIEI0OBATELHOCTD ITOSIBJICHUS BU/IOB B MAJICOHTOJIOTMYECKOH JIETONUCH, NiepexonHbie (popmbl. buoreorpaduyeckue:
CXOICTBO W pa3nuuue (ayH U (rIop MaTepUKOB M OCTPOBOB. DMOPHOJIOTHYECKUE: CXOACTBA U PasIH4Hs SMOPHOHOB
Pa3HbBIX BU/IOB TI03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHE: TOMOJIOINYHbIE, aHAJIOTHYHBIC, PYIMMEHTAPHBIE OPTaHbl,
araBU3Mbl. MOJIEKYISIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METaOOIMYECKUX
ITyTEeH y BCEX OpraHu3MoB. DBomonnonHast Teopus Y. Jlapsuna. IIpemocsuikn BOSHUKHOBEHHS JapBUHU3MA. J{BIoKy1Ie
CHJIBI DBOJIIOLMYU BHIOB 10 JlapBHHY (M30BITOYHOE Pa3MHOKEHHME IPHU OFPaHMYCHHOCTH PECYPCOB, HeoIlpereiéHHas
HM3MEHYHBOCTh, OOph0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBIH 0TOOp). CuHTeTMdeckas Teopus spomonuu (CTD) u eé
OCHOBHBIE NOJIOKEHHSI

JlaGopaTopHasi padora Ne 8. «CpaBHeHHe BHAOB 110 MOP()0JIOTHYECKOMY KPUTEPHIO».

31-32

Muxkpo3somonus. Makpo3sBoJonus.

IMomynsanust Kak eqUHUNA BHA U 3BOTIOLUH.

JBmxymmme cuibl ((hakTopbl) SBOMIONUH BUIOB B Mpupoae. MyTallMOHHBIH IpoIiece ¥ KOMOMHATUBHAS N3MEHYHBOCTH.
[omynsmronHple BOMHBI U Apeld reroB. Mzomsmms u murparmst. EcTecTBeHHBIN 0TOOp - HANMpaBISIOMUIN (aKTop
sBomorui. Popmel ectecTBeHHOTO 0TOOpa. [IpHCHOCOOIEHHOCTh OPraHMU3MOB Kak pe3yibTar 3Boironuu. [Ipnmepst
MIPUCIIOCOONIEHHIA Y OpraHn3MoB. ApoMop(h03bl U UANOAAANTAIHH.

Bun u BunoobpaszoBanne. Kpurepun Buma. OcHOBHBIE (OPMBI BUAOOOpPA30BAHUS: TeOrpaduIecKoe, IKOIOTHIECKOE.
MaxkposBomorust. @opMbI SBONIOLIH: ¢unernyeckas, JIMBEPreHTHAs, KOHBEpIeHTHas, napaJiesbHasl.
HeobOparumoctes  sBomtonnu.  IIpomcxoxaeHHME OT  HECNEUMaIM3MpOBAHHBIX  MpenkoB.  IIporpeccupyromas
crenuanu3anys. AJanTuBHAas paguanys.

JlaGopaTopHas padora Ne 9. «Onucanue Npucnoco0JIeHHOCTH OPraHN3Ma U eé OTHOCHTEJIBHOIO0 XapaKTepay».

OK-1;
OK-7
Monyns 3

OK-2;

CoaepxxaHue y4eOHOr0 MaTepuaja




33-34 Bo3nukHOBeHMe U pa3BUTHe KM3HH Ha 3eMule. OK-1
JloHay4HbIE IPE/ICTABIECHHS O 3apOKJICHUH >KU3HHU. Hay4Hble runoTe3sl BOSHUKHOBEHUS J)KU3HH Ha 3emJie: abuoreHes u OK-2
MaHCcTIepMus. XWUMHUYecKas 5SBONMIONUSA. AOHOTEHHBIH CHHTE3 OpPraHWYeCKHX BEHmIECTB W3 HEOPTaHMYECKHX. OK -4
DKCIIEpUMEHTAIFHOE MTOITBEPIKICHIE XUMITUSCKOH SBOFONNH. HadanpHbIE 3Tarbl OMOIOTHYECKOM 3BOMOIUH. [ Hmore3a OK-7
PHK-mupa. ®opmupoBanne MeOpaHHBIX CTPYKTYpP M BOSHHKHOBEHHE MPOTOKICTKH. [IepBBle KIETKH U UX IBOJIOLHS. Monyns 6
®opmMHupOBaHNE OCHOBHBIX I'PYIIH XXHUBBIX OPTaHH3MOB.
PasButne xxu3Hu Ha 3emute 1o 3pam U nepuoaam. Karapxeit. Apxeiickas u mporepo3oiickas 3psl. [laneosoiickas spa u e€ | 1
MIEPUOIBI: KeMOPHIICKHUN, OPJOBUKCKUH, CHITYpUICKHN, J€BOHCKAN, KAMEHHOYTOJIEHBIN, TIEPMCKAH.
Me3o3oiickas spa U e€ Mmepuojbl: TPUACOBBIH, OpCcKUil, MenoBoil. KaitHo3olickas spa U e€ mepuojbl: MajJeoreHOBbIH,
HEOT¢HOBBIN, aHTPOIIOTCHOBBIN. XapaKTEPUCTHKA KIIMMaTa M T€0JI0THYECKHX MporieccoB. OCHOBHBIE 3Tallbl 3BOJIOINT
PacTHTENBHOTO ¥ )KUBOTHOTO MHpa. ApoMop]o3bl y pacTeHHH M KUBOTHBIX. [TosiBIIeHHE, pacliBeT M BEIMUPAHHE TPYIII
KUBBIX OpraHu3MoB.CHcTeMa OpPraHMYECKOTO MHpPa KaK OTpakeHHE 3BOMIONMUA. OCHOBHBIE CHCTEMAaTHYECKHE I'PYTIIIEI
Tema 9. OpraHU3MOB.
Bo3HukHOBeHHE H IIpakTnyeckas padora Ne 4. «M3yueHne HCKONAeMbIX OCTATKOB PACTEHHUIl M ;KUBOTHBIX B KOJLJIEKIUIX). 1
pa3sBUTHe KU3HM Ha | 35-36 IBOMIONHSA YeJT0BEKA. OK-1
3emue. AHTpomnonorus Kak Hayka. Pa3Butue npeacTaBieHU 0 MPOUCXOXKICHNHN YelI0BeKa. MeTo/bl H3y4eHUsI aHTPOIIOreHe3a. OK-2
CxozcTBa M pa3iuyus 4eJI0BeKa U KHUBOTHBIX. CHCTEMaTHUECKOE MOIOKEHNE YETIOBEKa. OK-4
JBmwxymme cuisl (GpakTopsl) aHTpororenesa. HacnencrseHHas M3MEHUYNBOCTh M €CTECTBEHHBIH 0T00p. OOIeCTBEHHBIN > OK-7
0o0pa3 >KM3HHU, M3TOTOBICHHWE OPYIUH TpPyZAa, MbIIIICHHE, pedb. OCHOBHBIE CTaJMM W BETBH JBOJIOIHMU UEIIOBEKA:
aBcTpasionuTeky, YenaoBek ymenbiid, UenoBek mnpsmoxoasmui, YenoBek HeaHAepTalbCKui, YUenoBek pa3yMHBI.
Haxonky mcKomaeMbIX OCTaTKOB, BPEMs CyIIECTBOBAaHHA, 00JIACTh PacIpOCTPaHEHHUs, 00BEM T'OJOBHOTO MO3ra, o0Opa3s
KHU3HH, OPYJIHSL
37-38 YesioBeueckne pachl. OK-1
OcHOBHBIE OOJBIIKE Pachl: eBpOINEoHIHAs (€BpasuiicKas), HETpo-aBcTpajougHas (dPKBATOPHANIbHASI), MOHTOJIOMTHAS 2 OK-2
(a3marcko-aMepukaHckas). UepTbl NPHCIOCOONCHHOCTH  MPEICTABUTENEH  YENOBEYECKMX pac K  YCIOBHAM OK -7
cymectBoBanus. EnuHcTBO uenoBedeckux pac. Kpuruka pacusma.
39-40 IIpakTnyeckas padora Ne5-6 2
IKCKypeHs «IBOJIOLHS OPraHUYEeCKOro MUpa Ha 3emiie» (B ecTeCTBEHHO-HAYUYHBIH WM KpaeBeTuecKuii Mmy3eii).
Paznes 4. DkoJiorusi
Conep:xaHue yue0HOro MaTepuaa 10
41-42 JKoI0TUs KaK HayKa. OK-1
Tema 10. 3amaun U paszesnsl 3KOJIoruu. MeToIbl SKOJIOTMUECKUX HCCIeI0BaHUN. DKONorudeckoe MUPOBO33pEHHE COBpEMEHHOro | | OK-2
Oprannsmbt H yenoBeka. Cpenbl OOMTaHMsI OPraHU3MOB: BOJHAS, HA3eMHO-BO3AYIIHAS, MOYBEHHAs, BHYTPHOPTaHU3MEHHAS. OK-4
OKpy:Kalomas cpena. Jla6oparopuasn pagora Ne 10. «Mopddoaornueckne 0COOEHHOCTH PacTeHHil U3 PA3HBIX MECT OOMTAHUS». OK -7




4344

Kuaccudukanus 3x0j10ru4eckux (pakTopos.

Okonoruydeckue paxkropsl. Kiaccudukarys 3KoI0rnueckix GakTopoB: abHOTHUECKHE, OMOTHYECKUE U aHTPOIIOTCHHBIE.
JlelicTBue 3KOJIOTMYECKHMX (DaKTOpoB Ha OpraHu3Mbl. AOHOTHYECKHE (AKTOPHI: CBET, TEMIIEpaTypa, BIAXHOCTb.
®oronepuoansm. Ilpucrnocobnenns opraHm3MoB K JeHcTBHIO abuMoTHYeckuX (akTopoB. buonorndeckne puTMBI.
buornueckue ¢dakropsl. Buasl OMOTHUECKHX B3aUMOJICHCTBUI: KOHKYPEHIIMS, XUIHUYECTBO, CUMONO03 1 €ro (popMmsl.
[MTapa3utnsm, Koomepamys, MyTyalIin3M, KOMMEHCAIN3M (KBAPTUPAHCTBO, HAXJICOHUYIECTBO). AMEHCAIN3M, HEHTPaIH3M.
3HaueHne OMOTUYECKUX B3aMMOJICHCTBUH JJIsl CYIIECTBOBAHHUSI OPTaHU3MOB B MPUPOJHBIX COOOIIECTBAX.

JlaGopaTopHasi padora Ne 11. «BansiHue cBeTa HAa POCT M Pa3BUTHE YePEHKOB KoJieycay.

OK-1
OK-2
OK-4
OK -7

45-46

IK0JIOTHYECKHE XaPAKTEPUCTUKH MOMYJIAI[UH.
OCHOBHBIC TIOKAa3aTelIH IOMYJSAIUI: YUCIEHHOCTh, IUIOTHOCTH, POXKIAEMOCTb, CMEPTHOCTH, IIPHPOCT, MHUTPAIIHS.
JMHaMKKa 4MCIIEHHOCTH MONYJISALIMU U €€ PEryJIsiiysl.

IIpakTnyeckasi padora Ne 7. «IloacyéT NJOTHOCTH MOMYJISIIUI Pa3HbIX BUTOB PACTEHHII».

OK- 1
OK-2
OK -7

Tema 11.
Coo0mecTBa "
IKOJIOTHYEeCcKHe
CHCTEMbI

47-48

Co00111ecTBO OPraHNU3MOB - OHOLIEH03. JKOJIOrHYecKHe CUCTEMBbI (IKOCHUCTEMBI).

CTpyKTypbl OMOIICHO3a: BUIOBAsI, IPOCTPaHCTBEHHAs, Tporudeckas (mumieBas). Buapi-nomuHanThl. CBsi3u B OHOLIEHO3E.
DKkosoruueckue cucteMsl (3KocucteMsl). [lonsrue 06 skocucreme u OuoreoneHose. DyHKIMOHAIBHBIE KOMIOHEHTHI
9KOCHUCTEMBI: IPOINYLEHThI, KOHCYMEHTBI, PEyLeHTH. KpyroBopoT BemeCTB M IIOTOK BHEPTMH B DKOCHCTEME.
Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbl. [Tnmessle 1ienu n cetr. OCHOBHBIE ITOKa3aTeIn SKOCUCTEMBI: OroMacca,
MPOAYKITHSI. DKOJOTHUSCKUE MAPAMUIBI: POIYKIIUH, YUCICHHOCTH, OromMacchl. CBOMCTBAa SKOCHCTEM: YCTOWYHBOCTD,
camoperyisinusi, pasputre. CyKieccus.

OK-2
OK -7

49-50

IIpakTuko — opueHTHpOBaHHOe 3aHsATHe. [IpupoaHbie 3kocucTeMbl. CoxpaHeHHe 0M0JOTrHYeCKOro pa3Hoo0pasust
Ha 3emJie. Yuenue B.W. Bepuaackoro o 6uocdepe.

DKocucTeMbI 03Ep B PeK. DKOCHCTEMA XBOHHOTO WM MIMPOKOIMCTBEHHOTO Jeca.

AHTpOIIOT€HHBIE JKOCUCTEMBL. ATPOIKOCHCTEMBI. YpOOIKOCHCTEMBbI. brojornueckoe u XO3sIMCTBEHHOE 3HA4YEHHE
arposkocucTeM © ypbOoskocucreM. buopazHooOpasme kak Qakrtop ycToiumBocTH dSKocucTeM. CoxpaHeHHe
Onornornveckoro pazHooOpasus Ha 3emiie. [ paHuIbI, cOCTaB U CTPyKTypa 6uochepsl. JKnBoe BemecTBo 1 ero GyHKIHH.
Ocobennoctu 6uocdepbl Kak mo0aTbHOW DKOCHCTEMBI. J[MHaMHU4Yeckoe paBHOBecHe M oOpaTHas CBsi3b B Ouocdepe.
KpyroBopoTs! BemecTs 1 OMOreOXMMHUECKHE IIUKIIBI 3JIEMEHTOB (YIIepoaa, a30Ta). 30HaIbHOCTh Orocdepsl. OCHOBHBIE
ouomel cymru. YemoBeuecTBo B OHochepe 3emiin. AHTPONOreHHbIC H3MeHeHHs B Orocdepe. [7100a1bHbIC 3KOIOTHUSCKUE
npobiemsl. CocymiecTBOBaHNE TPUPOIBI U denmoBeduecTBa. CoxpaHeHHe OHMOpa3HOOOpa3Hs KaK OCHOBA YCTOWYHBOCTH
6uocdepbl. OcHOBa paOHANIBEHOTO YIPaBJISHUS IPUPOAHBIMU PECYPCAMH M X HCTIONIb30BaHKE. JJOCTHKEHNSI OMOTI0THI
U OXpaHa IPUPOJBIL.

OK-2
OK -7

Paznen 5.

buoJsiorus B ;xu3HH

Tema 12. buoaorus
B JKM3HH

ConeprkaHue y4eGHOro Marepuaja

51-52

I[IpakTuko — opuenTupoBanHoe 3anaTHe. [I[pakTnyeckoe 3anATHEe. BHOTEXHOI0THH B )KH3HHM KAXKI0T0
BeinonHenue keiica Ha aHau3 MHQOPMAIMY O HAYYHBIX JIOCTHIKEHHUSX B 00JIaCTH TeHETHYECKUX TEXHOJIOTHH, KJIETOYHON
WH)XEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH (TI0 TPpyIIaM), IPEICTABICHNE PE3YIbTaTOB PEIICHNs KSHCOB.

OK-1
OK-2
OK-7

53

JAnddepenunpoBannblii 3a4éT

Kouncynomayus

| O0BEM nporpamMmbI

53




3. YCJIOBHUA PEAJIMBALIMA ITPOI'PAMMBI JUCIIAITJIMHbI

3.1. Jas peanu3anuv MNPOrpaMMbl JAUCHMIUIMHBI JOJKHBI OBITH NPeIyCMOTPEHBI
cIeAyIolHe ClielialbHble TOMEeIeHUsI:

Kabuner «buonorun», oCHaIIEHHBII 000pyIOBaHUEM: MeOEINb, TOCKA, MEI, HATJITHbIC
mocobust (KOMIUIEKTHl Y4YeOHBIX TaOJWII, IUIAKaTOB), TEXHUYECKUMH CPEJCTBAMH OOYyUYCHHUS:
KOMIIBIOTEP C YCTPOMCTBAaMHU BOCIIPOM3BENCHUS 3BYKa, NMPUHTEP, MYJIbTUMEAHA -TIPOCKTOP C
9KpaHOM, yKa3Ka-Tpe3eHTeP ISl MPE3EHTAIIHI.

JlabGoparopusi, ocHaieHHass 00OpPYJIOBaHUEM Jisi TPOBEACHUS 3aHATHUNA: MHKPOCKOIIBI,
CEeKYHJIOMED, TOHOMETD, JabopaTopHas rmocyaa (MpoOUpKH, MOACTABKH ISl TPOOUPOK, MUHIIETHI,
MIECOK, CTYNKH C TECTHKaMH, NPEIMETHbIE U IOKPOBHBIE CTEKJIA, CTEKJSHHBIE MAJOYKH,
MpenapoBayibHbIe WIJIbI, (QriIbTpoBaibHass Oymara (candeTrku), CTakaHbl) THIEPTOHUYECCKUN
pacTBop xyopuja Hatpusi, 3%-HbIl pacTBOp NEPOKCHIA BOAOPOJA, PAacTBOp Hoja B HOAMCTOM
KaJINM, TIUNEPUH, KIyOHH KapTodess, JIMCT 301U KaHAJCKOM, 10/ pAOWHBI OOBIKHOBEHHON
(psAOMHBI UM TOMATA), JIYK PErYaThlid, pa3BeICHHbIE B BOJIE APOXKKHU);

3.2. UndopmanmonHoe odecneyeHue 00ydeHUust

OCHOBHBIC HCTOYHHKH:

1. ITaceunuk B. B., Kamenckwuii A. A., Py6rios A. M., llIgeros I'. I'., I'anontok 3. I'. buomnorus:

10-i1,11#1 kmacc: 6a30BbIN ypoBeHb: yueOHUK; o pen [Taceunuk B. B.; 5-e u3n., crep; Mockaa:

MznarensctBo «IIpocBemenuey; 2024

JlonoJIHUTeIbHbIE HCTOYHUKHU

1. Nonnesa A.JO. buonorus. Bech mikoipHBIN Kype B cxemax u Tabnumax. — M.: 2014

2. KoncrantunoB B. M. buonorus : yueOHUK A71s CTy/. yupexIeHui cpea. mpod. oopasoBanus /
B.M.Kouncrantunos, A.I.Pe3zanos, E.O.®aneeBa; non pen. B.M.Koncrantunosa. — 8-¢ u3n.,
crep. — M. : U3narensckuil neHTp «Akanemus», 2018. — 320 c.

HNuTepHeT-pecypcesl
1.http://biology.asvu.ru/ - Bes 6uonorusi. CoBpeMeHHas OMOJIOTHS, CTaThH, HOBOCTH, OMOTMOTEKA.
3.http://www.bril2002.narod.ru/biology.html - Buonorus ans MKOIEHUKOB.

4. KOHTPOJIb n OIHEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI



KoHTposb u omleHKa pe3yIbTaTOB OCBOEHUS O0IIe00pa3oBaTEIbHON JUCHUILIMHBI
PacCKpBIBAIOTCS Yepe3 NUCIUTUTMHAPHBIC Pe3yIbTaThl, HalpaBlIeHHbIC Ha (DOPMUPOBAHUE OOIIHUX U
npodeccuoHabHBIX KOMIETSHIIHH [0 pa3JeaM U TeMaM CoiepkaHusl y4eOHOro MaTepHuaia.

O0Omas KoMIneTeHmus

Pasznen/Tema

THN OLeHOYHBIX MepONPUSTHI

Pazgen 1. Kiuerka — cTpyKTYypHO-
(GyHKIHOHAJILHAS eIMHULIA 5KHBOTO

Kontpomsaas  pabora  «MoneKynspHBIH
YPOBEHb OPraHU3aLUH KUBOT O

OK 02

Buomorusa Kak HaykKa. Oo6mas

XapaKTePUCTHUKA KU3HU

3anoHeHNe TaONHIBI C OMUCAaHHEM METOZIOB
MHUKPOCKOIIMPOBaHUA € UX AOCTOMHCTBAMU H
HEJOCTaTKaMH.
3anonHeHHe TaOIUIIBI
pa3BuTHE OHOIOTHNY
3arnonHeHNe CPaBHHTEIILHOM TaOHUIIBI
CXO0JACTBA U pa3n1/1q1/1171 KHUBOT'O U HC )KUBOT'O

«BK.HaZI YUCHBIX B

OK 01
OK 02
OK 04

CrpyKTypHO-(pyHKINOHAIBHAS
OpraHu3anus KIeTOK

OueHrBaeMast AUCKYCCHS TI0 BOITPOCAM JICKLIUH
Pazpabotka MEHTAaJIBHOMN KapThl o
KJTacCU(UKALUK KIETOK U UX CTPOCHHUIO Ha IPO-
U DOYKAapUOTHUYECCKUX U IO HapCTBaM B MHWUHHU
rpyImmax

BrimosHeHue u 3anmra 1abopaTOpHBIX paboT:
«Ctpoenne kietkd (pacTeHHs, IKUBOTHEIE,
rpuOBl) M KIETOYHBIE BKIIOYECHHUS (Kpaxma,
KapOTHHOU/IBI, XJIOPOILIACTHI, XPOMOILIACTHI )»
[paktuueckoe 3ansTue. [IpeacTaBieHne yCTHBIX
COOOIICHUH ¢ TMpe3eHTAIMeH, MOArOTOBICHHBIX
MO MEepPEeYHI0 HCTOYHHKOB, PEKOMEHIOBAHHBIX
npernoaaBaTeieM

OK 01
OK 02

CrpyKTypHO-()YHKIIMOHATBHBIE
(akTOpHI HACICICTBEHHOCTH

DpoHTaNBHBINA OIIPOC

Pazpabotka rimoccapus

Pemenne 3a1a4 oTpeieNicHIe
I1OCJIE10BATEIbBHOCTH HYKJICOTHUOB,
aMUHOKHCIIOT B HOpPME U B Cllydae H3MEHEHHS
nocJieJoBaTeabHOCTU HyKineoTua0B JTHK

Ha

OK 02

OOMEH BEIIECTB
SHEPI'uU B KJIETKE

U TpeBpalleHue

@pOoHTANIBHBIN 0IIpOC
3anosiHeHHe CPaBHUTENIEHON TaOIHLBI
XapaKTEPUCTUK THUIIOB 0OMEHA BEIIECTB

OK 02
OK 04

JKU3HEHHBIH IMKI KIETKH. MUTO3.
Meiio3

OOcy>kieHue 10 BOIIPOCaM JIEKIUU
Pa3zpaboTka JEHTBI BpEMEHM IKH3HEHHOTO
LUKJIA

Paznen 2. Crpoenme W QyHKIHH
OpraHu3Ma

KontponpsHast pabora “CtpoeHue u (QyHKIIUH
opranuzma”

OK 02
OK 04

CrpoeHue opranuzma

OnenuBaemas TUCKYCCHUS

Pa3paboTka MeHTaJbHOW KapThl  TKaHEil,
OpraHOB M CHCTEM OpPraHOB OpPraHU3MOB
(pacTeHnsi, >KUBOTHBIE, YEJIOBEK) C KpPaTKOH
XapaKTePUCTUKOMN UX QYHKITHI

OK 02

®DopMBbI pa3MHOXKEHUS OPTaHU3MOB

OpOHTAIBHBIN OIIPOC

3anonHeHne TaOJIHLBI c
XapaKTePUCTUKONH W MpUMepamu
Pa3MHOXEHHS OPTaHU3MOB

KpaTKon
dopm

OK 02
OK 04

Omnrorenes
YeJ0BEKa

paCTeHHﬁ, JKUBOTHBIX U

Pa3paboTka JIEHTHl BPEMEHH C XapaKTepPUCTUKON
3TallOB  OHTOI€HEe3a  OTAENbHOW  IpYNION
JKUBOTHBIX U Y€JIOBEKA 110 MUKPOIpyIIam
Tect/ompoc

CocraBiieHHE XU3HEHHBIX IUKIOB PACTEHHH MO
oTAeiiam (MOXOBHIHBIE, XBOILLIEBUIHBIE,
MaOpPOTHUKOBUIHBIE, TOJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIE)




OK 02

3aKOHOMepHOCTI/I HacCJICAOBaHUA

PazpaboTka rioccapus

OK 04 OpoHTANBHBINA OTIPOC
Tect mo Bompocam JieKIMK
Pemenne 3anad Ha onpeneneHne BEpPOATHOCTH
BO3HMKHOBEHHS HACJEICTBEHHBIX HPHU3HAKOB
npU  MOHO-, M-, TOJUTHOPUIHOM U
aHATM3HUPYIOIIEM CKPEUINBAHHH, COCTaBJICHHE
TCHOTUIIMYECKUX CXEM CKPEIMBaHUS
OK 01 CuemieHHOe HacleI0BaHUe NMPU3HakoB | TecT
OK 02 Paspabotka rioccapus
Pemenne 3aau Ha ONpeAeNIeHUE BEPOSTHOCTH
BO3HMKHOBEHHSI HACIIE/ICTBEHHBIX NPHU3HAKOB
IIPY CLETJICHHOM HACJIeIOBAHUH, COCTaBIICHHE
TCeHOTUIIMYECKUX CXEM CKpPEIIMBAHUS
OK 01 3aKOHOMEPHOCTH W3MEHUYNBOCTH Tecr.
OK 02 Pemenne 3ama4 Ha omnpejeneHue THUIA MyTallu
OK 04 IpU TIepefade HAcIEeICTBEHHBIX IPU3HAKOB,
COCTaBJICHHUE TeHOTUITMYECKUX cXemM
CKpELIMBaHHs
Pa3nen 3. Teopus 3BoJron UM Konrponsras pabora “Teopernaeckue
ACTIEKThI SBOJIIOIIUY KHU3HU Ha 3emiie”
OK 02 Hctopus  SBOMIOIMOHHOTO  y4eHHA. | DPOHTAIBHBIA OMPOC
OK 04 MHUKpO3BONIOLHS Paspabotka riroccapus TS pMHUHOB
PazpaboTka  JIGHTBI ~ BpPEMEHH  Pa3BUTHSA
9BOJTIOLMOHHOTO YUCHUS
OK 02 MakposBomoniusi. BosHukHoBeHne u|OleHHBaeMass — AWCKYCCHSA:  HCIHOJIBb30BAaHUE
OK 04 pa3BUTHE XKU3HU Ha 3emiie apryMeHTOB, OHMOIIOTHYECKOW TEPMUHOJOTHU H
CUMBOJIMKM A1 JOKa3aTelbCTBa  POJICTBA
OPTaHU3MOB Pa3HBIX CHCTEMATHUECKHUX I'PYIIT
Pa3paboTka NeHTHl BpeMEHH BO3ZHMKHOBEHUS H
pa3BUTHS KU3HH Ha 3emire
OK 02 [Ipoucxoxaenue YenoBeKa — | @poHTaNBHBIN OMPOC
OK 04 AHTPOTIOTEHE3 PazpaboTka J€HTHI BpEeMEHH MPOMCXOXKICHU
YeJoBeKa
Pazpneu 4. JxoJiorus
OK 01 Dkonoruyeckue (GakTopel u  cpenbl|TecT mo 3konorudeckuM (aktopam M cperam
OK 02 KU3HU YKU3HHU OPTaHU3MOB
OK 07
OK 01 [omymsmus, coobmecTBa, 3kocucteMbl  |COCTaBIeHHE CXEM KPYroBOpOTa  BEIIECTB,
OK 02 UCIOJb3Yys MaTepHabl JIEKIIUU
OK 07 Pemenue MIPaKTUKO-OPUEHTHPOBAHHBIX
pacdeTHBIX 3aJaHUil 10 IEPEHOCY BELIECTBA M
SHEPTMH B OKOCHUCTEMax C  COCTaBICHHUE
Tpomdeckux memeil u mupamun OUOMacchl U
SHEPrUH
OK 01 Buocdepa - rnodanbHas skonoruyeckas |OneHuBaeMast JUCKYCCHS
OK 02 cucreMma Tect
OK 07
OK 01 Bausiane antponoreHHsix (akropos Ha|Tect
OK 02 omochepy [paktudeckas padota “OTX0ABI MPOU3BOACTBA”
OK 04
OK 07
OK 02 BnusiHue COLIMANIBHO-?KOJI0THYeckuX | O1leHUBaeMasi TUCKYCCHs
OK 04 (haKTOpOB Ha 3/I0POBBE YEITOBEKA Bemonnenue nabopaTopHoii paboThl Ha BEIOOD:
OK 07 "VMcTBEHHas paboTOCIIOCOOHOCTR",

"Bnustane abnotndecknux (pakTopoB Ha YEIOBEKa
(HU3KHE U BBICOKHE TeMIlepaTypsl)"”




Pasznen 5. BuoJyorns B :KN3HA

3aHII/ITa Keiica: npeaACTaBJICHUE PE3YJIbTAaTOB

pemeHus KeHcoB (BBICTYIUICHHE c
TIpe3eHTaIHeH )
OK 01 BruoTexHoIOTHN B )KU3HU KAXKIOTO BrimonHenue keiica Ha aHanu3 WHOOPMAIHWU O
OK 02 HAYYHBIX JOCTHXCHHUSAX B 00JIACTH MEHETUYCCKUX
OK 04 TEXHOJIOTUH, KIETOYHOW WH)KEHEPHUH, THUIIEBHIX

OuorexHosOrMi (MO TpyIIaM), MpecTaBlICHHE
Pe3yJIbTaToOB pELICHUs KEHCOB

NHANBUAYAJBHBIE UCCIIEJOBATEJIBCKHUE ITPOEKTbI

1. «IlocseacTBUSI BAMSHUSA: AJIKOI0JI1, HIKOTHHA, HADKOTHYECKUX BelleCTB, 3arpsi3HeHUs!
cpeabl Ha pa3BUTHE YeJ10BeKa», B CCIIEJ0BATEILCKOM MPOEKTE coOpaTh MaTepuas 00 UCTOPUHU
MOSIBJICHUSL AJIKOTOJI, €ro IPOU3BOACTBE, CBOMCTBAX W 3HAYEHHHM B HAPOJHOM XO3AHCTBE.
Iloka3are maryOHOe BO3JIEHCTBHE CIUPTOB, KypEHHUs, HApKOTHMKOB Ha MMBBIC OpPraHHU3MBI.
[IpoBecTH Hccne0BaHUS U MMOKa3aTh HETAaTUBHOE BIUSHHE HA )KU3HU B OOIIECTBE TUX BELIECTB.
JlaHHBIE CBE/IEHUS TOMOJIHAT MaTepHalibl ypOKOB XUMHMU U OMOJIOTMH MO JaHHOM TeMe.

2. «Cmemannble Opaku. McciieqoBaHus y4eHbIX».

IIpenMeToM HCCIIENOBaHUS SIBIAIOTCS CTPYKTypa M IPOLIECCHl Pa3BUTHUS HAIMOHAJIbHO-
CMEIIAHHBIX CEMEH, MeKITHUYECKHE OTHOIIICHUS B CCMCHHO- OpauHoii cdepe, ux (opMrUpoBaHUe
B COBPEMEHHOM OOIIECTBE.

3. «Bupycs! - HekJ1eTouHBIe (popMbl sku3HU. Bupyce! - 6exa 21 Bekay.

[To3HaKOMUTE 00YHAIOIMXCS ¢ HEKJIETOUHBIMH (POpPMaMM JKU3HU -BUPYCaMHM, IOMOUb MTOJPOCTKAM
oco3Harb, 4yro CIIMJ] — uyma XXI Beka, y3HaTh O Hay4dHbIX HCCJIEIOBaHUSAX B oOnacTu
BUPYCOJIOTHH.

Tembl NPoEeKTOB

Boprba co crapenuem B 21 Beke.

W3ydyeHue noMamrHero pamuoHa THTaHMS CTAPIICKIACCHUKOB C IENbIO BBIABICHUS B HEM
TCHETUYCCKU MO)II/I(l)I/IIII/IPOBaHHBIX HWHI'PCAUCHTOB.

HckyccTBeHHBIE OpraHbl - Mpo0lieMa U MePCIEKTUBHI.

Hayunsle u 3Tndyeckue npoodaemMbl KIOHUPOBAHMUSL.

Pacpl1, pacoBenenue u pacuzm




