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MNOACHUTEJIBbHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070rHUs) HAa YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCITMTAHUS.

HopmaTuBHO-nipaBoBasi 6a3a

VYueOHble mIaHbl 00pa3oBaTeNbHBIX OpraHuzanuii Pecnyonmuku TeiBa ¢dopmupyroTcs B
COOTBETCTBUU C TPEOOBAHUSAMU CJIEIYIOIIUX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

- Koncrurynus Poccuiickoit @enepanuu (IpUHATA BCEHAPOJHBIM T'OJIOCOBAHHEM
12.12.1993 ¢ u3ameHeHusAMH, 0JJ0OpEHHBIMU B X0/I¢ o01Iepoccuiickoro rojsocoBanus 01.07.2020);

- KonBennus o npaBax pebenka (omodpena ['enepanbHoii Accambneeit OOH 20.11.1989,
Berynuia B cury Ayt CCCP 15.09.1990);

- ®enepanpHbiii 3aK0oH «O6 o0pazoBannu B Poccuiickoii deaepanmm» ot 29.12.2012 Ne273-
®3;

- 3akon P® "O s3p1kax HaponoB Poccuiickoit deneparmu” ot 25.10.1991 N 1807-1,

[Ipuka3z Munucrepcra npocseutenus Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 “O
BHECCHUHU M3MEHEHHI B (eiepabHbIi TOCYAapCTBEHHBIH 00pa30BaTeIbHbIN CTAHAAPT CPEAHETO
olmiero o0pa3oBaHUs, YTBEPXKACHHBIM MpukazoM MUHHCTEpCTBA OOpa3oBaHHMs U HAyKH
Poccuiickoit ®eneparuu ot 17 mast 2012 r. Ne 413 (3apeructpuposan 12.09.2022 Ne 70034)

®DOII cpennero obmero obpazoBanus Ilpukas MunucTepcTBa npocsenieHuss Poccutiickoi
Oeneparmn ot 18.05.2023 Ne 371 “O06 yrBepkacHuHM QenepalibHON 00pa3oBaTeIbHON
porpaMMsl cpeHero obiero oopasosanus’ (3apeructpupoBan 12.07.2023 No 74228)

[Tpuxa3z MunucrepcerBa npocseuienus: Poccuiickoit ®eneparnuu Ne 1028 ot 27.12.2023 “O
BHECEHUU U3MEHEHUI B HEKOTOpHIE NMpuKa3sl MuHUCTepcTBa 00pazoBaHus U Hayku Poccuiickoi
Qenepannn 1 MunucrepctBa mpocsemieHuss  Poccuiickonn  @epepanuu,  Kacarouiuecs
benepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB OCHOBHOT'O OOIIIET0 00pa30BaHHUS
u cpennero odmiero oopaszoBanus’’ (3apeructpuponan 02.02.2024 Ne 77121)

ITpukxa3z MunucrepcrBa npocsemmenus Poccniickont @enepanuu Ne 62 ot 01.02.2024 “O
BHECECHMM W3MEHEHUN B HEKOTOpbIE MpuKa3bl MUHHCTEpCTBAa HpocBelleHns Poccuiickoin
®denepanun, kacaromuecs (enepanbHbIX 00pa3oBaTeIbHBIX MPOrPaMM OCHOBHOTO U CPEIHEro
obmero oopazoBanus” (3apeructpuponan 29.02.2024 Ne 77380)

ITpuxa3z Munucrepctsa npocsemenus Poccuniickoit ®@enepaunn ot 19.03.2024 Ne 171 «O
BHECECHMM W3MEHEHUN B HEKOTOpbIE MpuKa3bl MUHHCTEpCTBAa HpocBelleHns Poccuiickoin
deneparun, Kacaromuecs ¢enepaabHbIX 00pa30BaTENbHBIX MPOrpPaMM HAYaJbHOTO OOIIEro
o0pa3oBaHHsi, OCHOBHOTO 00IIero oO0pa3oBaHUs M CpeaHEro oOmero o0pa3oBaHUs
(3apeructpuposan 11.04.2024 Ne 77830).

[Tpuxa3z MunucrepctBa npocsemienus Poccuiickoit @eneparuu Ne 119 ot 21.02.2024 “O
BHECEHUU M3MEHEHui B mpuioxkeHus Ne 1 u Ne 2 k mpuxazy MuHHCTEpCTBa NPOCBEIIECHUS
Poccuiickoit ®@enepanun ot 21 centsOps 2022 r. N 858 “O0 yrBepxkaeHun ¢eaepaibHOro
nepevyHs y4eOHUKOB, JIOMYIIEHHBIX K HCIOJIb30BAaHUIO MPH  peau3alliid  HMMEIOLINX
roCy/IapCTBEHHYIO aKKpEIUTAII0 00pa30BaTeIbHbIX IPOrpaMM HA4aJIbHOTO 0011Ero, OCHOBHOT'O
obmiero,  cpenHero  obmiero  oOpa3oBaHUS  OPraHU3ALMSAMH,  OCYLIECTBISIONIMMU
0o0pa3oBaTeNbHYI0 JEeATENbHOCTh W YCTAaHOBJIEHHUS MPEAEbHOTO CpOKa HCIHOJIb30BaHUS
UCKITIOUEHHBIX yueOHUKOB” (3apeructpupoBan 22.03.2024 Ne 77603)

[Tpuxa3 MunucrepctBa mnpocenieHuss P® or 02.08.2022 Ne 653 «OO0 yTBepkIeHUU
denepanbHOrO MEpeyHs AIEKTPOHHBIX  O00pa30oBaTElbHBIX PECYpCcoB, JOMYHIEHHBIX K
UCIOJIb30BAHUIO  TpU  peald3allid  UMEIOIIMX  TOCYAapCTBEHHYIO  aKKpeIUTaIHIo
obpazoBarenbHbIx mporpamm HOO, OO0, COO» (3apeructpuponan 29.08.2022 Ne 69822)



- [Ipukaz MunuctepcrBa npocsenienus Poccuiickoit @epepanuu ot 22.03.2021 Ne 115 "O6
yrBepxkaeHun [lopsaka opraHuzanuu M OCYIIECTBIEHHS OOpa30BaTEIbHOW AESITEILHOCTU IO
OCHOBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMaM - 00pa30BaTENbHBIM IPOrpaMMaM Ha4allbHOTO
00111er0, 0CHOBHOT'0 00IIIEro M cpeaHero ooiiero oopazosanus” (3apeructpuposan 20.04.2021 Neo
63180) (c usmenenusamu Ha 3 aBrycra 2023 roxga);

- Canurapsbsix npaBwi U HopM (Canllun 2.4.3648-20) «caHUTApHO-ITUIEMUOTIOTHICCKHE
TpeOOBaHUS K OpraHU3alMM BOCHHTAHUS M OOydYeHHs, OTIbIXa M O3J0POBJICHUS JETeH WU
MoJoexu", yreepxkaeHHbIX [locranoBinennem [ maBHOro rocyjapcTBEHHOTO CAaHUTAPHOTO Bpaya
Poccuiickoit ®eneparuu ot 28.09.2020 Ne 28 " (3apeructpuponan 18.12.2020 Ne 61573);

-Canurtapubix npaBun U HopMm(CanlluH 1.2.3685-21) «['urueHnueckue HOPMATHBBI U
TpeOoBaHUs K 00ecTIeYeHn 0 0€30MacHOCTH U (MIH) 0€3BpEIHOCTH IS YelioBeKa (PaKTOPOB CPEJIbI
oOuTtaHusy, yrBepkaeHHbIX [locTranoBieHreM [ 1aBHOrO rocyaapCTBEHHOTO CAaHUTAPHOTO Bpaya
Poccutickoit @enepannu ot 28.01.2021 Ne2 (ctp 369-402);

Pezuonanvnuix:

- Koncturynus Pecnyonuku Teisa (mpunsita 06.05.2001 r.);

- 3akoH Pecny6muku TeiBa ot 21 wmions 2014r. Ne2562 BX-l «O6 oOpa3oBaHuu B
Pecriyonmuke TriBay;

- [Tocranosnenue [IpaButensctBa Pecyonuku ToiBa ot 12 depans 2019 rona N 73 «O6
yTBepxkacHIH KOHIIETINY TyXOBHO-HPABCTBEHHOTO PAa3BUTHSI M BOCITUTAHHMSI IETEH M MOJIOCIKU
Pecniy6nuku TwiBa 10 2025 roga;

- Yka3 I'maBel PT ot 18 centsiops 2023 roma «Crparterus rocyaapCTBEHHON HOICPKKH
pPa3BUTHUS TYBUHCKOIO sA3bIKa B iepuos ¢ 2024 mo 2033 rr.».

VYueOubiii npeamer «buosnorus» yrnyonéHHoro ypoBHs u3yueHusi 10 kmacchl sSiBIsieTCs
OJTHUM M3 KOMIIOHEHTOB IpeAMeTHOW obmactu «EcTecTBeHHO-Hay4YHbIE TpeaMeThl». CoriiacHo
nonoxkeHussMm ®I'OC COO mnpoduiibHbIe y4eOHBIC NMPEAMETHI, M3ydacMble Ha YriIyOJIEHHOM
YPOBHE, SABIAIOTCS crocoboMm auddepeHnnanun oO0ydyeHUsT Ha YpPOBHE CPEAHEro OOIIero
0o0pa3oBaHMs U MPU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEeIHUM
o0mmM, cpeaHuM MpoeCCHOHATFHBIM U BBICHIMM 0Opa3oBaHuEM. B To ke BpeMsi Kaablil u3
TUX YYEOHBIX TIPEIMETOB JIOJDKEH OBITh OpPHUEHTHUPOBAH Ha TPUOPUTETHOE pEIICHUE
0o0pa3oBaTeNnbHbIX, BOCIUTATEIBHBIX M PA3BUBAIOIIMUX 3ajad, CBSA3aHHBIX ¢ MpodopueHTanuen
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOHW O0O0IacTH Hay4HOrO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEN, METUIIMHON, IKOJIOTUEH, ICUXOJIOTHEHN, CTIOPTOM MJTH BOCHHBIM JICJIOM.

[Iporpamma no yuebHomy npenmery "buonorus" naér nmpencraBiieHHe O IENIH U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorusy Ha yriyOaEéHHOM ypOBHE, OMpeiessieT 00s13aTeNbHOe
(MHBapuaHTHOE) TPEAMETHOE COJAEp)KaHHEe, €ro CTPYKTYpUPOBAHHE MO pa3ieliaM MU Temawm,
pacrpeneneHue 1mo Kiaccam, peKOMEHIYET IMOCIIe0BaTeIbHOCTh H3yYeHHs y4eOHOTO MaTepraa
C y4€TOM MEXKIIPEJIMETHBIX W BHYTPHIIPEJAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOTrO MpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onaromapsi 4eMy MpOCMaTPUBACTCS HATIPABICHHOCTh Ha IMOCIIEAYIONIEE Pa3BUTHE OMOJIOTHUECKUX
3HAaHWH, OPHEHTHUPOBAHHBIX Ha (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
HKOJIOTMYECKOTO MBIIUICHHS, TMPEACTaBICHUI O 3J0poBOM oOpa3e KH3HU, Ha BOCIHUTAaHUE
OepeKHOr0 OTHOIIEHHUS K OKpY»XKarolllel MpupoaHoil cpene. B mporpamMe mo 6uonoruu Taxxe
MOKa3aHbl BO3MOXHOCTU y4yeOHoro mpeamera «buonorus» B peanmsanuu tpedoBanuii @I'OC
COO x IaHupyeMbIM JTUIHOCTHBIM, METAIIPEIMETHBIM M ITPEIMETHBIM pPe3ybTaTaM 00yICHHS U
B (hOpMHUPOBAHUU OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHOUN AEITETFHOCTH, 00YJaIOIIUXCS TI0
OCBOCHMIO COJIEpXaHUA OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpEIHEro oOIlero
o0OpazoBaHwUs.



YueOHbIil npeaMeT «buonorus» Ha ypoOBHE CpeaHEero oOmero oOpa3oBaHHS 3aBepIIacT
Ouonornyeckoe oOpa3oBaHueE B IIKOJIE M OPUEHTUPOBAH HA PAcIIMPEHUE U YriyOleHue 3HaHUuH
00y4aromuxcst 0 )UBOU MPUPOJIE, OCHOBAX MOJIEKYJIIPHOHM U KJIETOUHOM OMOJIOTHH, SMOPHOIOTUN
U OHOJIOTMU PAa3BUTHUSA, TCHETHKH, CEJIEKIIMHU, OWOTEXHOJOTHH, HBOJIOLHUOHHOTO YYEHHUS U
9KOJIOTHH.

N3zyuenne yuebnoro npeamera «buonorus» Ha yriayOoJleHHOM YpOBHE OpHEHTHPOBAHO HA
MOJTrOTOBKY O0yYaroIUXCs K OCIEYIOIEeMY NOTYyYeHHI0 OMOJIOTHUECKOT0 00pa30BaHus B By3ax
U OpraHu3alusix CpeaHero npodeccuoHanbHOro obpa3oBanus. OCHOBY €ro cojepxaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYCHHH OOY4YaIOUMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3JesioB OHOJIOrMH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus, B 10—11 xinaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, pacIIMPeHbl U yriIyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KUBOTHBIX, rpubax, OaKkTepusix, OpraHu3Me 4YeloBeKa,
o0LIMX 3aKOHOMEPHOCTSIX JKU3HH, [OMOJHUTEIbHO BKJIIOYEHbI OHOJOTMYECKHE CBEICHUS
IIPUKIIAHOTO U IOMCKOBOI'O XapaKTepa, KOTOpPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErparus OMOIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MOJTYYCHHBIMH 00YUYaIOIUMUCS IPU U3YUYCHUU (PU3UKHU, XUMUU,
reorpaduu u MaTEMaTHKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpenmery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K H3yueHuto Ouosoruu. CoOriacHo UM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE TS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3allNU,
SBOJIIOIIMM OPraHUYECKOTO MHUpa Ha 3emiie, COXpaHEeHHs OHOJOTHYEeCKOro pazHooOpasus
wiaHetsl. Tak, B 10 kiacce HM3y4yaroTCs OCHOBBI MOJIEKYJSIPHOW M KIETOYHOW Ouosoruw,
IMOPHOJIOTHN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU M CEJIEKIIUU, OMOTEXHOJIOTHH U CHHTETHYECKOM
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HAHUS OOydarolmmxcs Mo OOTaHMKE, 300JIOTMH, aHATOMUH,
¢dusnonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTUU H
yuaeHue o buocdepe.

VueOnbiii mnpeamer «buosorus» mnpusBaH o00ECHEUNUTh OCBOCHHE OOYyYarOIUMUCS
OMOJIOTHYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB W MpPaBWUJI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOI KapTHHBI MHMpa, 3HAaHUH O CTPOEHUHM, MHOr00Opasuu U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSIUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAyYHBIX JOCTHKEHMSIX, COBPEMEHHBIX HCCIIEJOBaHMSIX B OWOJIOTWMH, NMPUKIATHBIX acleKTax
Ouonornyeckux 3HaHui. [[ng pa3BUTHS U MOJJEp)KaHUS MHTEepeca 00ydaromuxcs K OMOIOTuu
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuana B COJIEpKaHUU MPOTrPaMMBI 110
OMOJIOTHH TIPETyCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAaHOBJICHHS W PA3BUTHUsS TOW WM UHOU
o0nacTu OMOJNIOIMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeXkHBIX YUEHBIX B PEIIEHUE BAKHEHIINX
OMOJIOTMYECKUX M HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOnEHHOM ypOBHE — OBIIAJICHUE
0o0y4JarlIUMUC 3HAHUAMU O CTPYKTYPHO-QYHKLIHMOHAJIBHOM OpraHu3alliid >KMBBIX CHCTEM
pPa3HOro paHra u NpuoOpeTeHre YMEHHUH NCII0JIb30BaTh 3TH 3HaHUA B (POPMUPOBAHUM HHTEpECa K
ornpenenéHHOW o0nacT NMpodecCHOHATBLHON NeATeNbHOCTH, CBA3aHHOW c Ouosiorueil, wim K
BBIOOpY yueOHOTr0 3aBeIeHHs I MPOAODKEHUS OMOIOTUYECKOro 00pa3oBaHMUs.

Jloctrxenue 1enu u3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecrnieunBaeTcs pelIeHrneM CIEeIYIOMUX 3a1au:

OCBOCHME OOYyYaroIIMMHUCS  CHUCTEMbl OWOJIOTMYECKUX 3HAHHUH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHSX, KOHLEMIMAX, THIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSX M IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KAapTUHY MHpa; O CTPOCHHH,
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MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHW3M, MOIYJISIHS, BHI,
OouoreoneHno3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHSAX U COBPEMEHHBIX HCCIICIOBAHHIX B
OuoJjoruu;

O3HaKOMJIEHHE  oOydJaromuxcs €  METOAAMU  IO3HAHUSA  KMBOH  NIPUPOABL:
UCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOYHOW OMOJIOrHH,
SMOPHOJIOTHN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEJIEKLINU, OMOTEXHOJIOTHH U CHHTETHYECKOM
OuoNorMu, MaJCOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTMYECKUX MCCIEeIOBaHUNH B J1abopaTopuu M B IpHpone (HaONOJeHHE, H3MEpEeHHe,
9KCHEPUMEHT, MOJECIIMPOBAHUE);

OBJIaJICHUE OOYYAIOIIMMUCS YMEHHSIMHU: CaMOCTOSTEIbHO HAXOJIUTh, AHAIW3MPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIINIO; TIOJIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CHUMBOJIMKOMN; YCTaHABJIMBATh CBSI3b MEXK/ly Pa3BUTHEM OMOJIOIUU U COLIMATIbHO-I)KOHOMHYECKUMHU
Y HKOJIOTUYECKUMU IPOoOIeMaMu 4eJI0BEYECTBA; OLICHUBATH [TOCIIEICTBUS CBOEH ESITEIbHOCTH 110
OTHOILICHUIO K OKpPYKaIoLIlel NPUPONHONW cpene, COOCTBEHHOMY 3I0POBBIO M 3/I0POBBIO
OKPYKaIOIIMX JIIOJICH; OOOCHOBBIBATH W COOJIIOJATh MEphl MPO(PHUIAKTHKN HH()EKIMOHHBIX
3a00J1eBaHUi, NpaBUiIa IOBEAECHUS B INpHpoJe U obecrieuyeHHss 0e30macHOCTH COOCTBEHHOM
KHU3HEIEATEIIbHOCTH B YPE3BBIYAMHBIX CUTYAIMsX MPUPOJHOIO M TEXHOI'€HHOI'O XapakTepa;
XapaKTepru30BaTh COBPEMEHHBIE HAYYHBIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BUTHE y 00YJarOIUXCsl MHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIOIIMMHUCSA OTKPBITUSMHU M COBPEMEHHBIMH HCCIEOBaHUSAMM B OUOJIOTHH,
pelaeMbIMM €10 IIpoOJeMaMy, METOJOJOrHel OMOJIOTMYeCKOro HCCelOBaHUs, MPOBEIACHUS
OKCIEPUMEHTAIBHBIX HWCCIICJOBAHUM, peleHnss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTUYECKUX 00BEKTOB U TPOIIECCOB;

BOCIIUTaHHE Y OOy4arolIMUXCsl [IEHHOCTHOTO OTHOIIEHHUS K >KMBOM IPUPOJE B LEIOM M K
OTHENbHBIM €€ O00beKTaM U SBIEHUSAM; (OPMUPOBAHME HKOJOTHMYECKOM, TIe€HEeTHYEeCKOH
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHM;

nproOpeTeHne 00yJaromUMHUCs KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIb30BaHUN
(coOnroseHue mMpaBWJl TOBEJCHHUS B MPHUPOJE, OXPaHbl BHJOB, HKOCHUCTEM, OHOCHEpHI),
COXpPaHEHUH COOCTBEHHOI'O 3[0POBBbS M 3[0POBBSl OKPYXKAIOUIMX JIOAEH (COOMIOAEHUS Mep
npoQUIaKTUKH 3a00JI€BaHUM, 0OeCTICUeHHE OE30MTaCHOCTH KU3HEICITEIIbHOCTH B UPE3BBIYATHBIX
CUTYallUSX IPUPOAHOTO U TEXHOT€HHOI'O XapaKkTepa) Ha OCHOBE UCIOJIb30BAHUS OMOIOTHYECKUX
3HAHUW U YMEHUH B MIOBCEIHEBHOM )KU3HH;

CO3/laHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHON
0o0pa3oBaTeNbHOIl  TPAaeKTOpUH, CIHOCOOCTBYIOLIEH mocienymomeMy HpodeccuoHaIbHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMH HHTEpECAMH U MOTPEOHOCTAMHU
pEeruoHa.

OOmiee 4YUCIIO YacoB, OTBENEHHBIX HA HM3Y4YCHHWE OHMOJIOTMM Ha YIIyOJICHHOM YpPOBHE
cpenHero obiero oopasosanusi, cocraiseT 204 yaca: B 10 kinacce — 102 gaca (3 yaca B HEZeNIO),
B 11 xmacce — 102 gaca (3 yaca B HeJeln0).

OT160p opraHu3alMOHHBIX (POPM, METOJIOB M CPEICTB 00YUEHUS OMOIOTUN OCYILECTBIIAETCS
C yu€TOM CHenu(UKN ero CoJAepKaHWs M HAIPABICHHOCTH HA TPOJODKEHUE OMOIOTHYECKOTO
00pa3zoBaHus B OpraHU3AIMIX CPETHETO MPOPECCHOHATBHOTO M BBICIIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM YCIOBHEM IpU OOy4YEHHWH OMOJIOTHMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
IpoBe/ieHUEe JIabOpaTOpPHBIX M MpakTHueckux pabor. Taike yuyacTue oOydaromMxcs B
BBINTOJIHEHUH TIPOCKTHBIX U y4eOHO-HUCCIIE0BATEILCKAX PA0OT, TEMAaTHKA KOTOPBIX ONpPEAeIseTCS
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YYHTEJIEM Ha OCHOBE HMEIOIINXCS MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX TPUPOIHBIX
YCIJIOBU.



COILEPKAHUE OBYYEHUSA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBou arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkast mcTtopusi pa3BuTHs OHOJIOTHU.
buonornueckne Hayku M M3ydaemble UMHU NpoOiembl. DyHIaMEHTAIbHbIE, NPHUKJIAJHbIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, ces3annbie ¢ 6nonorueil. 3HayeHne OMOJIOTHH B IPAKTHYECKON J1eATEILHOCTH
YeJI0BEKA: MEAMIIMHE, CEIbCKOM XO035IIICTBE, IPOMBIIIIIEHHOCTH, OXPAaHE MPUPO/IBL.

JdemoHcTpauMu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apseit, I
Mengens, B. U. Bepranckwii, . I1. I1aBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /1. K. bensies.

Tabmunel u cxembl: «CBsi3b OMOJIOTUU C APYTMMU Haykamu», «CrucreMa OMOJIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBoNMCTBA )KUBBIX CUCTEM: €MHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJOKHOCTh M YHOPSAJIOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
WU3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHABBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIH, MONYJISILLUOHHO-BUIOBOA, 3KOCHCTEMHBIN (OHOTeoIIeHOTUYECKHIT ),
ouocepnsiid. [Iporeccsl, nmpoucxoasmue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuzsp kak popma cymectBoBanus marepuu. Hayku, nzydaromue *HUBbl€ CUCTEMBl Ha Pa3HBIX
YPOBHSIX OpraHU3alllu.

N3yuenne xuBbIX cucteM. Metoabl Ouonorndyeckoir Hayku. HaOmioneHue, n3MepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCMMOH M HE3aBHCHUMOM
nepemenHoi. IlmanmpoBanne skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ HocTOBEpHOCTh. Pazdpoc B Ouonornueckux JaHHbIX. OlieHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yJbTaToB. [IpMUnMHBI MCKaKE€HUS PE3yJIbTaTOB HKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuupel u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «bHOJOrMYeckue cucTteMsly,
«CBoiiCTBa )XKMBOW MaTepun», «YpOBHU OpPraHU3alliu KUBOM MPpUPOAb», «CTpOEHNE JKUBOTHOU
KIIETKN», «TKaHM )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOIO OPraHu3May, «bnoreorneHos»,
«buocdepay, «MeTo1bl U3YUSHUS )KUBOH TIPUPOIBI».

OGopynoBanue: 1abopaTtopHOE 000OPYAOBAHUE JIJIsl TPOBEACHUS HAOIOACHHHN, U3MEPEHUH,
IKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CHUCTEMN.

Tema 3. buoJiorusi KJjieTku

Knerka — cTpykTypHO-(YHKIMOHATIbHAS €IMHULA JKUBOTO. VICTOpHS OTKPBITUS KJIETKH.
Pabotel P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.



MeTtoapl MOJIEKYISIPHOM W KJIETOYHOH OWOJIOTHMH: MHKPOCKOMHS, Xpomartorpadus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, auddepeHunanbHoe  LHEHTpUYTHPOBaHHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uUKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JdemoHcTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTUSA METOJI0OB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaTbl PACTUTEIbHBIX, *UBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe neHTpudyruposanue, [1LP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTpaMHUKpPOdIeMeHThl. Boga u €€ poius
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas poib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BEIECTBA KIETKU. buosornyeckue noiaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphel OenKOBOW MoiieKyinbl. llepBuuHas cTpykrypa Oenka, MmenTHIHAs
CBsA3b. BTOpuuHas, TpeTuyHas, yeTBepTUUYHAs CTPYKTypbl. JleHarypamus. CpoiicTBa O€IKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYraeBoasl. MoHOCaxapubl, 1ucaxapu/ibl, OJIMrocaxapuisl U nonucaxapusl. O0umii miaxn
CTPOCHUS M (PU3UKO-XMUMHUYECKHE CBOMNCTBA YIIIeBOAOB. bronornueckue GyHKIMH yriIeBOI0B.

Jlummael.  TmapodmneHoO-THIpOdOOHBIEe  cBoiicTBa.  Kmaccumdukamms — mummmos.
Tpurnunepunasl, pochoaunuipl, BOCKU, cTepouibl. buonornyeckue Gpynkuuu aunuaos. O6imue
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
IIOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenne HykinemHoBBIX KuciaoT. HykieoTunsl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mmojiekyine AT®. buonornueckue
¢yakuun  AT®. BoccraHoBiaeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE W OHO(PU3NYECKHE HCCIEAOBAaHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyl. Modenupoeanue cmpykmypvl U @QYHKYui
buomonexyn u ux komniekcog. Komnvromepnwiti Ouzaiin u opeanudeckuii Cunmes 6UOMONEKY U UX
HenpupoOHbIX AHATI0208.

JleMoOHCTpaLun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacmpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TabaUIla XUMHUYECKHX JJIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJEKYJIbl Oenkay,
«CTpyKTypbl OEnKOBOW MOJEKYNIb», «CTpoeHHE MOJEKYNI YIieBoaoB», «CTpoeHHe MOJEeKys
munuoBy, «HykinenHoBbie KUCTOTEY, «CTpoeHue MoeKyiasl ATDy.
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OO6opynoBaHue: XMMHUYECKas TTOCy/1a 1 000pyI0BaHNE.

Jla6opaTopnasi pa6ora «O0HapykeHHE OETKOB C ITOMOIIBIO KAY€CTBEHHBIX PEAKITHIN.

JlabopaTopnas pa6ora «lccnenoBanne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOW KieTkH. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTkH. [Imasmarndeckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeIIECTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obOneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemOpansl. Pabota
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOUTO3, (parouuTo3. Dx30uuTo3. Kierounas cTeHka.
Crtpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutomnazma. [{utozons. Llutockener. J[BwkeHue uutTominazMbel. OpraHoMIbI KJIETKH.
OnHOoMeMOpaHHBIE OPTaHOWABI KIeTKH: >HomIasmMarndeckas cets (JI1C), anmapat [Nonbmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyIApHOTO peTukynyma. Mexanusm wuanpasienus oenkos 6 JIIIC. Cuntes
pactBopuMbIx  OenkoB. CuHHTe3  KIETOYHBIX  MeMOpaH. [magkuii  (arpaHynsipHBIi)
SHJIOIIA3MaTHYECKUi peTukynyMm. CekperopHas (yHkuus anmapara [ombmku. Moougukayus
benxos ¢ annapame I onvoorcu. Copmuposexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbix kieTok. Kinerounsriii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MJIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmuod. Cumodbuocenes (K.C. Mepesckosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIMU MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIIOXKHBIE IUIACTHIBI
(OTOCUHTE3UPYIONINX JYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEWKOIJIACTHI  BBICIIMX
pacTeHUN.

Hemem0OpanHnbie opranoussl kietku CtpoeHne M (QyHKIUUM HEMEMOpPAaHHBIX OpPraHOHNIOB
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpouiaMeHTbl. AKmuHo8ble
muxpogunramermol. MBIIIIEUHBIE KIETKH. AKMUHOBblEe KOMNOHEHMbl HEMbLULEYHbIX KIemOK.
MukpoTtpybouku. Knerounslii 1mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MuKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

Anpo. OGonouka siApa, XpOMATUH, KapUOILIa3Ma, SAPBIINIKH, UX CTpOeHUE U (DYHKIUU.
Snepubliil 6enkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkmtoueHusi.  CpaBHHUTENbHAsh  XapaKTEPUCTHKA  KIETOK  JYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIA).

JleMoOHCTpaL UK

IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKAPHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOMN
KJIeTKH», «CTpoeHHEe pacTUTENbHOIN KIIeTKN», «CTpoeHHe MUTOXOHAPHNY», «SAapo», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKH.



O6opynoBaHue: CBETOBOW MMKPOCKOM, MHKpPOIpenapaTbl PacTUTENbHBIX, MKHUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHne cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3Moin3a U JEMIa3MOJIM3a B PAaCTUTENbHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelleCTB M NPeBPallleHUE IHEPTUN B KJIETKe

AcCUMWISIMS U TUCCUMUIISIIUS — BE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPOGHBIN U TeTepOTPODHBINA. YuacTue KUCI0opoa B OOMEHHBIX MPOLEccax. DHEPreTUIecKoe
oOecnieuenue kietku: npespamienne AT® B oOMeHHBIX mporeccax. PepMEeHTaTUBHBINA XapakTep
peakiuil KieToyHoro mMetadonusma. epMeHThI, UX CTPOEHHUE, CBOMCTBA M MEXAHU3M JCHCTBHUSL.
Kodepmentsl. OTnnuns pepMEHTOB OT HEOPraHMUYECKUX KaTaau3aToOpoB. belku-akTUBAaTOPHI U
OenKU-MHTHOUTOPBl.  3aBHCUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pPEAKUUH OT pa3IMUHbIX
(dakTopoB.

[lepBUUHBII CHHTE3 OpraHMYECKUX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCU2EeHHbIU U
oKcueenHvlll  omocunmes y baxmepuu. Ceemocoduparowue nuemMenmsl U NUSMEHMb
peakyuonnoeo yeumpa. Ponp xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, C3., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Bnusinue paznudabix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHHEe (OTOCHHTE3A.

XemocunTte3.  PazHooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AmnaspoOHbIe opraHu3Mbl. Buabl Opoxkenus. [IpoaykTel OpOKEHHST M MX HCIOIb30BaHHE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEpPreThdeckoro obmeHa. I[ToATOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACIIECTIIIEHUE TITFOKO3bI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciaurenabHoe (GochopuiInpoBaHHE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMepe]] aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOr0 OOMEHa.

JleMoHCTpan U

[Toprpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «POTOCHHTE3», «IHEpreTHyeckuii oOMeH», «buocuHTe3 OenmKay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHnas padorta «/3ydeHne KaTaIMTHIECKOM aKTUBHOCTH (DEPMEHTOB (Ha IpUMepe
aMUIIa3bl WM KaTallasbl)y.

Jladoparopnasi pab6ora «l3ydenue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX)».

JlaGopaTopHas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHas pa6ora «CpaBHEHHUE NTPOLIECCOB OPOKEHUS U JABIXAHHS.

Tema 7. HaciiencrBenHasi uHpopMauus U peaju3anus eé B KiIeTKe
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Peaknum marpuyHOro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. ['eHeTWyeckwii KoJ, €ro CBOICTBa.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHOUNBI TpaHCKPUIIMU: KOMILJIEMEHTAPHOCT,
aHTUNAPAUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
knemxe. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
o6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e OemKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalys TeHoMa y MPOKapuoT U
JYKapHuoT. Perymnsius akTHBHOCTH T€HOB y pokapuoT. [ unoresa onepona (P. XKako6, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pecynayuu
pabomul eenos. Perymnsius 0OMEHHBIX MPOIECCOB B KieTKe. KieTounblil romeocTas.

Bupychl — HeksileTouHble ()OPMBI KU3HU U 0OJMUraTtHbie nmapa3uthl. CTpOeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusneuwwiti yuxn J{HK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

BupycHsbie 3a00neBanus 4enoBeka, ;KUBoTHbIX, pactenuii. CIIMJ], COVID-19, counansHbie
Y MEIULIUHCKHUE TPOOIIEMBI.

Buoungopmamura: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxkmypruvix
ouonozuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyure. [lpoepammupyemvie pyuxyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JdeMoHcTpannn

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmumer u cxembl:  «buocuHTe3 Oenmka», «l'eHeTmdeckwii Koay», «Bupych»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3anue MOJEIN BUPYCay.

Tema 8. /KuzHeHHBbIH UK KIETKH

Knerounsii mukmn, ero nepuoasl u perymsanus. Mutepdaza m muto3. OcoOeHHOCTH
IpoIieccoB, nporekaroumx B uatepdase. [loaroroska kinerku k aeneHuro. [IpecunteTndyeckuii
(TOCTMUTOTHUYECKHI), CHUHTETHUYECKUA M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOIbI
uHTEp(Pasbl.

Marpuunsiii  cunte3 JHK —  permmukanusa.  [lpunnuner  perumkanmn — JJHK:
KOMIJIEMEHTAPHOCTb,  IOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIEIBbHOCTh. MexaHu3M
perunkanuu JTHK. Xpomocomel. Ctpoenue xpomocoM. TenoMepsl 1 Tenomepasza. XpoMOCOMHBIN
HAa0Op KJIETKU — KApUOTHUIL. JIMIIOMAHBIA M TamIouIHbII HaOOpBl XpOMOCOM. ["'OMOJIOTrHYHbIE
XpoMocoMBl. [1010BBIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a W NPOUCXOJSALIME B HUX NIpoLEecChl. TuIbI
muto3a. Kapnokunes u nurokunes. bruongorndeckoe 3Ha4eHHE MUTO3A.

Perymsimuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubenp —
arornTo3.

Knerounoe s1po, XpoMocombl, (QyHKIIMOHAIbHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposas knemkay — buoungopmamuvecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpaL UK

Tabmuiel u cxembl: «JKU3HEHHBI UK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanmsa JJHK».

11



OOGopynoBaHue: CBETOBOW MHKPOCKON, MHUKpompenaparbl: «MuUTO3 B KJIeTKaxX KOpeIKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

Jladoparopunasi padora «HaOmoneHrne MuTO3a B KJICTKAaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

Buonornyeckoe  pazHooOpazue  opraHu3mMoB.  OIHOKJIETOYHBIC, KOJIOHHAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUHEICSATEIbHOCTU OJHOKIETOYHBIX Opranu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue nNpoTUucTsl. KogoHnanbHbie
OpraHU3MBlI.

B3auMocCBA3p 4acTeld MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Tkanu pacreHuwil. Tunbel pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHA,
NPOBOJIAIIAs, OCHOBHAs, MexaHW4eckas. OCOOEHHOCTH CTPOCHUS, (PYHKIUH M paCION0KECHUS
TKaHEW B OpraHax pacTeHUM.

TkaHu KUBOTHBIX U Y€JIOBEKA. THUIIbI )KUBOTHBIX TKAHEH: SMUTENNAIbHAsA, COCAUHUTEIbHAS,
MbllIe4yHas, HepBHas. OCOOEHHOCTH CTPOEHUs, (PYHKLUMH U PACIIOJIIOKEHUS] TKAaHEH B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble U reHEpAaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHoOB ¥ CUCTEM OPTaHOB.

Onopa tena opranusmoB. Kapkac pacrennii. CKeneTsl OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COETUHEHHS KOCTEH.

JIBukeHre OpraHu3moB. JIBUKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIIHOE,
KTYTUKOBO€, pEeCHUYHOe. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONU3Mbl M HACTHUH.
JIBI>KeHNe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieyHas cuctema. Peduekc. CkeneTHble
MBIIIIIIBI U UX padoTa.

ITutanue opranusmos. IlornonieHre Boabl, YIIEKUCIOrO Ta3a U MUHEPAIBHBIX BEIIECTB
pacreHusAMH. IIuTaHue >XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKJIETOUYHOE IHILEBAPEHHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBAPUTENBHOrO TpakTa. [lumeBapurtenbHbIe
’kenesbl. [InmeBapuTenbHas cucreMa 4enoBeKa.

Jpixanue opranu3moB. [Ipixanue pacrenuil. J{pixanue xuBoTHBIX. [{uddy3us razos yepes
NOBEpPXHOCTh KJeTKH. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe M j€royHoe
JpIXxaHue. JlpIXaHue MO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. ODBOJIOLHMOHHOE YCIIO)KHEHHE
CTpO€HHUS JETKUX I103BOHOYHBIX J>KMBOTHBIX. JlpIXareiabHas cucTtemMa dyeinoBeka. MexaHH3M
BEHTWISIIIUM JIETKUX y IITUI U MIEKONUTAIOIUX. Perynsanus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BewiecTB y OpraHM3MOB. TpaHCIOpPTHBIE CUCTEMBI pacTeHHMH. TpaHcmopr
BEUIECTB Y )KUBOTHBIX. KpoBeHOCHas cucreMa u e€ opranbl. KpoBeHOCHas cuctemMa Mo3BOHOYHBIX
KUBOTHBIX U yesoBeka. Cepjile, KpOBEHOCHbIE COCyAbl U KpoBb. Kpyru KpoBooOpaiueHus.
OBOJIIOLMOHHBIE YCIIO)KHEHUS CTPOEHMSI KPOBEHOCHOH CHUCTEMBI MO3BOHOYHBIX IKHBOTHBIX.
PaGora cepauia u e€ perynsimsi.

Beinenenne y opranusMmoB. Belnenenwe y pacreHuil. BwlneneHue 'y KMBOTHBIX.
CoxkpatutenbHble Bakyoiau. Opransl BbiesaeHUs. OUibTpanusi, ceKpenus 1 00paTHOE BCachIBaHUE
KaKk MEXaHHU3Mbl pabOThl OpraHoB BblAeneHHs. CBSA3b MOJOCTH Tela C KPOBEHOCHOW U
BBIIETIUTENIBHON cucTeMamMu. BbljeneHne y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. lloukn.
Crtpoenue u ¢pyHkImoHupoBanue HeppoHa. OOpazoBaHHE MOYH Y UEIOBEKaA.
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3ammura y OpraHu3MoB. 3aluTa y OJJHOKJICTOYHBIX OpraHu3MOB. CIopbl OaKTEepUil M IUCTHI
IpocTeiuX. 3aluTa y MHOTOKJIETOYHBIX pacTeHuid. Kyrtukyna. CpeactBa mnacCUBHOW U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3aluTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIE. 3alIUTAa OPraHu3Ma
oT OosiesHed. MmMmyHHas cucrema uyesnoBeka. KieTOUHBIH M TyMmMOpajdbHBII HMMMYHHUTET.
Bpoxnaéuuelii u  npuoOpeTéHHBIM  cneunpuueckuid UMMyHUTET. Teopusi KIOHAIbHO-
cesiektuBHOro ummyHnureta (I1. Opnux, ®@. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

Pa3apaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJHOKJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisnus y pacTeHuil. POCTOBbIE BEIECTBA U HX
3HA4YCHMUE.

HepBHas cucrema u pediexkropHas peryisiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIO0XKHEHUE CTPOCHUSI HEPBHOM CHCTEMBI y KMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediexkc u pednexropuas ayra. bezycnoBuble u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisuuss M SHAOKPUHHAs CUCTEMa >KMBOTHBIX W 4yenoBeka. JKenesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMMOCBsS3b HEpPBHOU U
SHAOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoOHCTpaL U

[Toptpert: NU. II. 11aBnoB.

Tabmuipel u cxeMmbl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOCHHE HACEKOMBbIX», «TKaHM pacTeHHi»,
«KopueBbie cucrempr», «CtpoeHue credis», «CTpoeHHE IUCTOBOM IUIACTUHKHMY», «TKaHU
JKUBOTHBIX», «Ckener 4yenoBekay, «lluiieBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/IpixatenpHass cucrema», «HepBHas cucrema», «Koxka», «MpimeyHas cucremay,
«BpinenurenbHas cucrema», «QHIOKpUHHAs cucteMay, «CTpoeHne MbIby, «MMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUs pacTeHUN», «KpoOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruips», «CTpoeHHE IUIaHapun», «BHYTpeHHEE CTPOECHHE 10KIEBOTO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmblKaromuxcs», «HepBHasg cucrema nTuny, «HepBHas cucTeMa MIIEKOIMUTAOLIUX,
«HepBnas cucrema uenoBekay, «Peduexcy.

ObopynoBaHue: CBETOBOH MHUKPOCKOIN, MHUKPOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTVIOKOXKHUX, JKUBBIC
AK3EMILISAPbl KOMHATHBIX PACTEHM, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIAYKHBIE MpenapaThbl
KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIMK OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
00opyI0BaHuE ISl IEMOHCTPALIMU TOYBEHHOT'O U BO3YLTHOT'O MUTaHUS PAaCTeHUH, pacIlerIeHus
KpaxMajsa U OCJIKOB IO feicTBHEM (DEpMEHTOB, 000pY0BaHUE JIJIsi IEMOHCTPAIIUU OIBITOB TIO
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeNIbHbIX JBUKEHHM, MOAETU
TOJIOBHOT'O MO3Ta Pa3jNYHbIX KUBOTHBIX.

JlabopaTopnasi paGora «l3y4yeHne TkaHel pacTEHUIN.

Jladoparopnasi padora «/3yueHre TkaHei )KUBOTHBIX.

Jladoparopnasi padora «/3yueHrne opraHoB IIBETKOBOTO PACTCHHSI.

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 10JI0BOe. Bubl
0ecro0ro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYIIALNS, (pparMeHTalus, KIOHHPOBAaHHUE.
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[TonoBoe pasmuoxeHue. llonoBeie KieTku, Wik rameTbl. Meio3. Craguu Menosa.
[ToBenenue xpomocom B Meinose. Kpoccunrosep. buonornueckuii cMbici Meiio3a U MOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. 'ametorenes y >kuBoTHbIX. [1osioBeie sxene3bl. O0pa3oBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue MoJIOBbIX KIETOK.

OmtoioTBOpEeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTreHorenes.

WuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOrHs — HayKa O pa3BUTHUU
opranu3mMoB. Mopghozenes — o0na u3 enasnvix npodiem smopuonoeuu. Konyenyus mopgoeernos u
Mmooenu mopgozeneza. Ctanuu >MOpHUOTeHe3a )KUBOTHBIX (Ha mpuMepe JArymkn). Jpobnenue.
Tunel apobnenus. /Jemepmunupogannoe u HedepmMuHuposannoe opobuenue. bnacmyna, munsi
onacmyn. OCoOOEHHOCTH JPOOJICHUS MIICKOMMUTAONINX. 3apOJBIIIEBLIC JUCTKUA (TacTPYJISAINS).
3aknaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsSHUE YacTel
Pa3BUBAIOIIETOCS 3apo/IbIiia (SMOpHUOHATbHAS HHAYKIINSA). 3aKJIa/IKa TUIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3yJIbTaT HepapXUUCCKUX B3aMMOJICHCTBUI IeHOB. BiusHue Ha YMOPHOHATILHOE Pa3BUTHUE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHblii mepuop. [Ipsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO0 W HEMPSIMOTO PA3BUTHsA, UX PACHPOCTPAHEHUE B MPHUPO/IE.
Tunbel pocta XUBOTHBIX. @akTOpbl PETYJSLMUM POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO DPa3BUTHS y KUBOTHBIX M 4enoBeka. [lepuolibl OHTOreHe3a 4YelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

Pasmuoxenue u pazsutne pactenuid. [lamerodur u ciopodpur. Metio3 B )KU3HEHHOM IHKIIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiiosa. ['amerorenes y pacrenuit. Omino10TBOpeHe U
pa3BUTHE PACTUTENIbHBIX OPraHuW3MOB. J[BOWHOE OIIOJOTBOPEHHE Yy LIBETKOBBIX PACTEHHM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBI PETYISAIMNA OHTOTEHEe3a Y PACTEHHI U )KUBOTHBIX.

JleMoHCTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuipl 1 cxembl: «BereratnBHOEe pa3sMHOXKEHUE», «TUIBI 0ECIOIOr0 pa3MHOKEHHS,
«Pa3MHOXEHHE XJIaMHUJIOMOHA/Ibl», «Pa3MHOXeHUE JIBIIICHB», «Pa3MHOXEHWE THUIIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SULEKIETKH M CIEPMaTO30Maa,
«OCHOBHBIE CTaANN OHTOreHe3ay, «[IpsMoe u Henpsimoe pazBuTHE, «Pa3BUTHE MAIICKOTO KYKa»,
«Pa3Butne capanun», «Pa3zBuTme ISTymku», «/{BOMHOE OIJIOJOTBOPEHHE Y LBETKOBBIX
pacrenuii», «CTpoeHHE CeMSH OJHOJOJIbHBIX W JBYAOJBHBIX pacTeHUi», «KU3HEHHBIH LUK
MOPCKOI KanycTbl», «KU3HEHHBIN UK MXay», « KU3HEHHBIN IIUKJI MANOPOTHUKAY, «KM3HEHHBIN
LUKJI COCHBI».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpenapaThl SMIIEKJIETOK U CIIEPMaTO30UI0B,
Mojienb «L{uKi pa3BUTHS JATYLIKNY.

Jladboparopnasi pabGora «V3yueHue CTPOEHHMS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

IIpakTuyeckass padora «BpIsBICHHE MPU3HAKOB CXOJCTBA 3apOABIIIECH MO3BOHOYHBIX
KUBOTHBIX).

Jlaboparopnasi padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIINX PACTEHUI».

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEJACTBEHHOCTH H HI3MEHYMBOCTH OPraHNU3MOB
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Hcropwust cTaHOBIEHUS U Pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butun renetrku. Padotst H. K. Konsiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHBIE
IeHbl, aJbTEPHATUBHbIC IPU3HAKH, JOMHHAHTHBII M pELECCUBHBIA IpPHU3HAK, TOMO3MUIOTAa,
reTepO3UroTa, YMCTas JIMHUS, TUOPUAbI, reHOTHN, (GeHorurn. OCHOBHBIE METOJbl T'C€HETUKU:
rUOPUA0IOTHYECKHM, IUTOTOTUYECKHI1, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdemMoHcTpauMu

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
Bbenosepckuii, I'. . Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmue! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbl CKpEIBaHU.

JladopaTtopnas padora «J/Ipo3oduia kak 00bEKT TCHETHUESCKUX UCCIEIOBAHUN Y.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemmpanue. [lepBoiii 3aKkoH MeH e — 3aK0H eJMHO00pa3us THOpUIOB
nepBoro nokojeHus. [IpaBuno nomuanpoBanus. Bropoit 3akoH MeHaens: — 3aKk0H pacllerieHus
npu3HakoB. lluTojormueckue OCHOBBI MOHOTHOPUIHOIO CKpelIMBaHMs. [ umore3a YHCTOTHI
ramer.

AHanuzupyrouiee  ckpemiuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleJJOBAHMUS.
Pacmensienue npu3HakoB Py HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH Menaens — 3aKOH HE3aBUCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4Yeckie OCHOBBI AUTMOPUHOTO CKPELIMBAHUS.

CuennenHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CrienyieHHOe Hacle10BaHne
IFE€HOB, HAPYIIEHHUE CLIETUICHUS MEX1Y TeHaMH. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIAH MEXAHU3M OIPEAENICHUS IojJa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECWCTBHE TIE€HA.
MHoxecTBEHHBIH auienu3M. BsaumopeiicTBue HeaulenbHBIX T'€HOB. KOMIJIEMEHTapHOCTB.
Onucras. [Tonmumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS PACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxke
(U3MOTOTHUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIMH. ['eHeTHUecKne MeXaHU3Mbl
cUMOMOTreHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH — Mapa3suT» U «XO35IMH — MHKPOOHOMY.
['eHeTnyeckue acneKThl KOHTPOJIS U U3MEHEHUS! HACJIEICTBEHHOW MH(QOpPMAIMK B MOKOJICHUSAX
KJIETOK 1 OPraHU3MOB.

JleMoHCTpanun

IToprpetsr: I'. Menaens, T. Mopras.

Tabmuner u cxemsl: «llepBblif U BTopoil 3akoHbl Mennens», «Tperuit 3akon Menaens»,
«AHanu3upyollee ckpeuBanuey, «HenomHoe nomunupoBanuey, «CLenaeHHOe Hacae10BaHue
NPU3HAKOB y Apo3oduisy, «I'eHetnka nona», «Kapuorun yenoseka», «Kapuorun apo3oduis,
«Kapuotun nruus», «MHOKECTBEHHBIN auienn3M», «B3anMozaelicTBue reHoBY.

OOGopynoBaHue: MOJETb I JTEMOHCTPAIMHM 3aKOHOB €IWHOO00pa3us THOPUIOB TIEPBOTO
MOKOJIEHUS! W pacIleryIeHus] NPU3HAKOB, MOJENb AJs JEMOHCTpallMM 3aKOHa HE3aBHCHMOTO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMHU CLEIUIEHHOTO HACJIEI0OBaHMsl IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunay.
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IIpakTuyeckass pa6ora «/3ydeHune pe3yIbTaTOB MOHOTHOPUIAHOTO CKPEUIUBAHUS Y
JPO30(HITBD».

IIpakTnyeckass padora «/3yyeHue pe3yabTaToOB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3anmopneiictBue reHotuna U cpeabl npu (opmMupoBaHuH (eHOTHNA. V3MEHYMBOCTH
npusHakoB. KauecTBeHHble U KOJIMYECTBEHHbIE INPU3HAKU. Buabpl  HM3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpeabl B GopMUpPOBaHUM MOIUGMUKAIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHslll psx ¥ BapuanuoHHas kpubas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enHoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
FeHOTUITMNYECKONW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHass ©13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3Ho00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanonHass W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbBIE W UHAYLUPOBAaHHbIE MyTalMM. SnepHble W LUTOIJIA3MAaTUYECKHE MYTaIUU.
Comaruueckre W MOJOBble MyTauuu. [IpUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHbl U HX
BJIMSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Ipouecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BuesnepHas HW3MEHUHMBOCTH U
HaCJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (QaKmopoe 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JdeMoHcTpannn

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmunel u cxembl: «Buasl u3mMeHunBOCTHY, «MoOAM(UKAMOHHAS W3MEHUYHUBOCTBHY,
«KoMmOuHaTHBHAS H3MEHUYUBOCThY, «Meio3y», «OmnoaoTBopenuey, «I eHernueckue 3a001eBaHms
yesnoBekay, «Buasl myraruin.

O6opynoBaHue: *uBble U repOapHble 3K3EMIULSIPbl KOMHATHBIX PpAacTeHHM, PHUCYHKHU
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnass padora «McciemoBaHuE 3aKOHOMEPHOCTEH  MoOAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKPOIPENapaTax)».

Tema 14. I'eneTnka yejioBeKka

Kapuotun uenoBeka. MexayHapoaHass NMporpaMMa HCCIEIOBAaHUS T€HOMa YeJIOBEKa.
MeTopl U3yueHusi TeHETUKU YeOBeKa: TeHealoTHYeCKuil, ONIM3HEIOBbIM, ITUTOTeHETUYECKUH,
MOMYJISIIIMOHHO-CTAaTUCTUYECKUH, MOJEeKyIsapHO-reHeTuueckuil. COBpEeMEHHOE OmpeJeeHne
TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIUPOBAaHKE, B TOM 4yHciie ¢ nomoibto TT1[P-
aHanu3a. HacnencrBennsle 3a00s1eBaHus 4eIoBeKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HU YETIOBEKA.
bonesnn ¢ HaciencTBEHHOM NpPeapacloyoKEHHOCThIO. 3HAYEHHE MEAMIMHCKONW TI'E€HETHKH B
NPEIOTBPALICHUH M JIEYEHUU TI'eHETHYECKHUX 3a0ojieBaHUM yesoBeka. MeauKo-TeHeTH4ecKoe
KOHCYJbTHpoBaHUE. CTBOJIOBbIE KJIETKH. [IOHATHE «T€HETHUECKOro rpy3a». DTHUECKHUE aCIIEeKThI
WCCJICIOBAaHMI B 00JIaCTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.
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['enernyeckue (hakTOpbl MOBBIIIEHHOW YYyBCTBUTEIBHOCTH YelIOBEKA K (PU3NYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpyKarouleil cpenpl. I'eHeTmueckass IpenpacrnoiokeHHOCTh
YeJIOBEKA K ITaTOJIOTUSM.

JdemoHcTpauMu

Tabmuupl u cxembl: «Kapuorun udenoBekay, «MeToAbl U3ydeHHs] TE€HETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIMU W JoMecTukanuu. Ydyenue H. .
Bagunosa o LleHTpax mpouCcXO0XACHUSI 1 MHOT000pa3us KyJbTYpHBIX pacTeHuil. Ponb cenexkuun
B CO3JJaHUH COPTOB PACTEHUI ¥ IOPOJI KUBOTHBIX. COPT, MOPOJa, IITaMM. 3aKOH TOMOJIOTMUYECKHUX
psAnOB B HacineACTBEHHOM m3MmeHunBocTh H. M. BaBunoBa, ero 3HaueHue aJis CEIEKIIMOHHOU
paboTHI.

MeTtobl ceneKIMOHHOM paboThl. MicKycCTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaJbHBIM.
Oranbl KOMOWHAIIMOHHON ceyekiuu. McmpiTaHue mpou3BoamTese 1o motoMcTBy. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO TEHOTHUITY C MOMOIIBIO aHATH3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanguanvoHHBIN 1
XUMHUYECKUM MyTareHe3 KakK MCTOYHUK MyTalluid y KYJIbTYPHBIX (OpPM OpPraHHU3MOB.
Hcnonp30BaHre TeHOMHOTO PeJaKTUPOBAHUS U MeTO10B pekoMOnHaHTHBIX JIHK ans nomyyenus
MCXOJIHOTO MaTepuaa Jijisl CEJIeKIUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpuansanus. bAUM3KOpoACTBEHHOE
CKpeliyBaHue, Wik UHOpuauHT. HepoacTBeHHOE cKpelyBaHue, Wik ayTOpuauHr. I'erepos3uc u
ero mnpuuuHbl. Vcmonb3oBanue rerepo3uca B cenekiuu. OtrganéHHas ruOpuUaU3alvs.
[Ipeogonenue Oecruioguss MEXBHIOBBIX T'HOpUAOB. JIOCTH)KEHHSI CENEKIMHM pPAcCTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue U HU3y4YEHHME T€HETUYECKHX PECypCOB KYJIbTYpPHBIX PAaCTEHHH M UX JHUKHX
poauyeil s CO3JaHMs HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. HM3yueHue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHBIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCmBYIOWUX U CO30aHUS HOBBIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem CO8PEeMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NePedosblX Uoell U
NnepCcneKmuBHbIX MexHOI02UlI.

JleMoHCTpan U

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmue! 1 cxembl: «L{eHTpBI MPOUCXOXKIEHHUS U MHOT000pa3us KyIbTYPHBIX pacTCHUII,
«3aKOH TOMOJIOTMYECKHX PSJIOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CEIEKLIHNN,
«OTtnanénnas rudpuan3anus», «KMytarenes».

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHHUU M TOPOJ JTOMAITHHX
JKUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTHKEHHUS CEJIEKIIMM PAacCTeHH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATENbHBIN y4acTOK, B TEIUIMYHOE
XO03sICTBO, B JTAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTeXHOJI0rMs U CHHTETHYECKAasi OMO0JI0TUA
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OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTMHM, — KIJIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTEepUCTHKA. TpaauioHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4eHUE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoduonorndeckuit cuute3. OOBEKTHI
MUKpoOurosornyeckux TexHosoruii. [I[pousBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHne  TEXHOJIOTMM M MHCTPYMEHTOB  LEJICHANPABICHHOIO  W3MEHEHUS U
KOHCTPYMPOBAHHUsI T€HOMOB C LIEJIBIO IOJyYE€HUsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJEP KAIIUX
HE BCTpEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Kinerounas nHxeHepus. MeTonpl KynbTyphl KJIE€TOK M TKaHEH pPacTeHUN MU >KUBOTHBIX.
Kpuobanku. Comartnueckas ruOpuauzanus U coMaTHdeckuil sMmOpuorenes. lcmosb3oBaHue
TaluiOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKIHS SIMIEKIETOK U KJIOHUPOBAHUE )KUBOTHBIX. METO TpaHCIIJIAaHTAlUU SEP KIETOK.
Texnonoeuu  0300poénenus,  KyIbMUSBUPOBAHUA U  MUKDOKIOHAILHOZO — DPASMHOMNCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 M T'€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBaHHUE
pexkomOuHanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WHXEHEPUU.

Menunuackue onorexnonorun. [loctrenomHuas mudposas menunuHa. [TIP-muaraocTuka.
MeTa00I0MHBIN aHANIN3, TEHOLIEHTPUUECKUN aHAJIU3 MPOTEOMa YeIOBeKa JJIsl OLEHKH COCTOSHUS
€ro 3710poBbs. Vcronbp3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3 D-6nounxenepus
JUTs pa3pabOTKH (PyHAaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUS KOMITJIEKCHBIX
TKaHEH COYeTaHHMEeM TEXHOJIOTUH TPEXMEPHOrO OMONMPHHTHHrA M cKap(OIAMHTA IS PEIICHHS
3a/1a4 IePCOHAIU3UPOBAHHON MEUIIMHBI.

Coznanue BEKTOPHBIX BAaKUMH C LEJIbI0 OOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISIPHBIX MexaHu3MoB (yHkmmonupoBanus PHK-
COJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIE 3a00J€BaHUS YETIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuubt u  cxemsl: «/cnonb3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOACTBEY, «KieTouHass nHKeHepus», «['eHHas NHKEHepUs».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «IloxyyeHre MOIOYHOKHUCIBIX IPOAYKTOBY.

IKCeKypeust «bHOTEXHOIOTNS — BayKHEHIIAsk IPOU3BOANUTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'HU
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI
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®OI'OC COO ycranaBnmuBaeT TPeOOBaHUS K pPE3ylbTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
pOTpaMM CpeHEro o0IIero 00pa30BaHus: TUYHOCTHBIE, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType JIMYHOCTHBIX PE3yJlbTATOB OCBOEHUS MPOTrpaMMbl IO OMOJIOTMH BbIIEIEHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHHME OOYYarOIIMMHCS  POCCHUMCKOW  Ipa)KAaHCKOU
UJEHTUYHOCTHU — TOTOBHOCTM K CAaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOINPEIEICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH U MCTOPUUYECKUX TPAJAULUNA pa3BUTHS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYAIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOEH  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haauyue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
cnocobHoCcmu cmagums UEAU U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPaMMbl 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEILHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U J1yXOBHO-HPAaBCTBEHHBIMH IIECHHOCTSIMHU, IPUHSTHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA U CaMOPA3BUTHUSI, PA3BUTHs BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyAa U CTaplieMy NOKOJIEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
pacHIMpPEeHHUE KU3HEHHOI'O ONBITA U OIbITa JACSITEIBHOCTH B IPOLECCE PEeaTu3alil OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  00ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;

OCO3HaHME CBOMX KOHCTHUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YBaKeHHE 3aKOHAa U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MIHMIO 110 OTHOUICHHIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUYUThIBaTb B  CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUSA JTI0JIeH ¢ pa3HbIMU YOEKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
MIOJIOXKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B TPOIECCE COBMECTHOTO BBINOJHEHUS YUeOHBIX,
MTO3HABATENIBHBIX W UCCIEIOBATEIbCKUX 33J1a4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPIKAHMS,;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON UICHTUIHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoIMHON, TOpAOCTH 3a CBOM KpaH, CBOIO
Ponuny, cBOH SA3bIK U KYJIBTYPY, IPOLIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;
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[IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACIEIUIO U TaMSITHUKAM MPUPO/IbI, TOCTHKEHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/E;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHH,
NOHMMAHUS 3HAueHUsi OWOJOTMH B TO3HAHWU 3aKOHOB NPUPOJIbI, B JKU3HHM 4YEJIOBEKAa U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIEC PEIICHHS], OPUCHTUPYSICh HA
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JJaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MOHUMaHWE YMOITMOHAJILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE IMPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHl 30POBbSI H
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peain3alys 3J0pOBOro U 06e30MmacHoro oopasa *Ku3HU (340POBOE MUTAHUE,
coOI0ZIcHHEe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perymsipHass (QuU3HYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBWJ WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYalUsX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJEICTBUN M HEMPHUSATHS BPEIHBIX MPUBBIYCK (YIOTPEOJIICHHS aJKOTOJIs,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTHYECKON M COLMAIbHON HAIIPaBICHHOCTH,
CITOCOOHOCTH UHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHLHO BBIMOJIHATh TAKYIO IEATEbHOCTS;

UHTEpEC K pa3nuyHbiM cepam mpodeccHoHaNbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUA:

HKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIBTYPBI: NMPUOOPETEHHE OTBITa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpebl;

OCO3HaHHeE TTI00aTBLHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus;
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CIIOCOOHOCTH UCMOJIBb30BaTh MpUOOpeTaeMble MpU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIICHUH MpOoOJieM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONOIB30BaHIEM (coOroAeHne
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTHUBHOE HEINpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAIOUIEH NPUPOIHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIATONPHUITHBIE YKOJIOTUYECKUE MOCIECACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIJIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMAIBHOW IPAKTUKE, TOTOBHOCTHM K YYacTUIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAyKM M OOLIECTBEHHOW IpPaKTUKH, OCHOBAaHHOIO Ha JAMalore KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIbTYPbI KaK CPEJICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PALMOHAJILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUHU 1I€JIOCTHOTO MPEACTABICHUS 00 OKpYKaroIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHnH MpoOaeM coXpaHeHHs MPUPOTHOTO PAaBHOBECHS,;

yOeXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUHU IS COBPEMEHHOW HMBUIIM3AIMU: O0ECTICUCHUS
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS Y€JIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 II100AbHBIX
9KOJIOTHYECKHX MPOoOJieM B 00ecrieueHus nepexoa K yCTOWYMBOMY Pa3BUTUIO, PAllMOHAIEHOMY
UCTIOJIb30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIIMICHUS 00Ien
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyeMoi pu U3y4eHun OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS JUIsl aHaidu3a U OOBSICHEHWS SBJICHUUN
OKPYKAIOIIeT0 MHUpa M MPOUCXOIIIIMX B HEM HW3MEHEHUH, yMEHHE JenaTh O00OCHOBAaHHBIE
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB W HMMEIOIIMXCS JAaHHBIX C LEJbI0 TONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
po0JieM B peambHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHHE IICHHOCTH HAy4YHOH JEATEIBHOCTH, TOTOBHOCTH OCYIIECTBIATH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIONYYEHHUIO HOBBIX 3HAaHUU 1O OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
NOTPeOHOCTAMH.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysibTaThl OCBOEHHUsI ydeOHOro mpeamera «bHOJOrus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHs] OOYYAIOMIMXCS  MEKIUCUUIUIMHAPHBIE

(MC)KHpC,Z[MCTHBIC) O6IJ_IGHay‘-IHLIe MOHATHA, OTpAXKAOIIUC LEJIOCTHOCTD Hay‘{HOI‘;I KapTUHBI MUpa
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U crienu(uKy METO/I0B MMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICJIOBaHHE, HAOIIOJIECHUE, W3MEPEHUE, SKCIICPUMEHT WU JPYTHE); YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (TMO3HABAaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), 00eCIeUnBaOIINe
dbopmupoBanrue (PyHKIHOHAIBHON T'PAMOTHOCTH M COLMATbHOW KOMIIETEHIIMM OOYyYaroLIUXCs;
CIIOCOOHOCTh 00yJarmuxcst KCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYeOHBIC ICHCTBUS B TO3HABATEIHHOW U
COLIMAJILHOM MPaKTHKE.

B pesynbrare wusyuyeHuss OHOJOTMM Ha YpPOBHE CpelHEro ooOmero oOpa3oBaHUA Y
oOydatromierocss OyayT copmupoBaHBl MO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIE EHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC Y4eOHBIC JCWUCTBUSA, PETYIATUBHBIC YHHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ TEIBHOCTD.

MetanpeameTHbie pe3ysbTaThl OCBOEHHUS MPOrpaMMbl CpeIHEro ooiero odpazoBaHUs
JIOJKHBI OTpaXaTh:

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /I€/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIH30BATh IPU OCBOCHUH 3HAHUN MTPUEMBI JJOTHYECKOTO MBIIIJICHUS (aHAJIN3a, CHHTE3a,
CpaBHEHHMs, KiacCU(pUKAUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJIOTHYECKUX TIOHATUHN
(BBLIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMHU MOHSATUSIMU );

ONpENENATh LENU JeATeTbHOCTH, 3a/laBas HapamMeTpbl W KPUTEPUU HX JIOCTHKECHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMU IICJISIMHU;

UCIOJIb30BaTh OMOJIOTHMYECKHUE MOHSATHUS Ui O0ObsAcHEHUs (AKTOB M SBICHUN >KUBOM
IPUPOJIBI;

CTPOUTD JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, I€TyKTUBHbBIEC, 10 AHAJIOTHUH ), BBISIBIISITH
3aKOHOMEPHOCTH M MIPOTHUBOPEYMSI B PaCCMAaTPUBAEMBIX SBJICHHIX, (POPMYJIUPOBATH BHIBOJBI U
3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBA JJI MPEACTABICHUS CYIIECTBEHHBIX CBS3€U U
OTHOIIIEHUN B M3y4YaeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B PAa3JIMYHBIX MHPOPMAIIMOHHBIX UCTOYHUKAX

pa3pabaThIBaTh IUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEITEIILHOCTH, OIEHWBATh COOTBETCTBUE PE3YJIHTATOB LEISM,
OIICHUBATh PUCKHU MOCIIECACTBHUI IS TEIILHOCTH;

KOOPJIMHHUPOBATh M BBIMOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBITIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIQJICTh HABBIKAMH y4€OHO-UCCIIEIOBATETLCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY MOUCKY METOJIOB
pEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHUIO Pa3TUIHBIX METO/IOB ITO3HAHMUSI,;

WCIIOJIB30BaTh PA3JIMYHbIE BUJBI ACATEIHPHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €r0
WHTEPIIPETAIIMU, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYalUsIX, B TOM YHUCIE MPHU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;
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(opMHpOBaTh HAYYHBIA THUIl MBIIUICHHS], BIaJETh HAYYHON TEPMUHOJIOIHEN, KIIIOUEBBIMU
HMOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOPa30BAaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUIOTE3y €€ PELICHNUs, HAXOJUTh apTyMEHTHI [T JOKa3aTeIbCTBA CBOMX YTBEPKACHUH, 3a]1aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh [IOJyYEHHBIE B XO/1€ PEILICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OLICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OLIEHUBATh PUOOPETEHHBIHN OMBIT;

OCYILIECTBIISATh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B
po¢eCCHOHATIBHYIO Cpeay;

yMETh IEpEeHOCUTh 3HAHWA B  IIO3HABATEJIbHYIO M  IPAKTHYECKYI0  0O0IacTH
KHU3HEIEATEIHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE WJEM, NpPE/Ularatb OpPUTMHAJIbHBIE IOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33Ja4uu, IOMyCKaroIUe aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATLCS B PA3IUMYHBIX MCTOYHMKAX HMH(OpMaLUU (TEKCTe yueOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JUTepaType, OMOJOrMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh MH(MOPMALMIO pa3lIWYHbIX BHJIOB U (opM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dbopMynHpoBaTh 3ampOCHl M TMPUMEHATH DPA3UYHBIE METOABI TPU TOHCKE W OTOOpe
6uonornyeckoit MHGopMaIy, He0OX0IUMOM /7S BHIIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIB30BAHUS PA3IIMNYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBiIeHUS OHOIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIMILIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4HbBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYEeCcKOM
uHpOpManuel: TPUMEHITh XUMHYECKHe, (PU3MUECKUe W MaTeMaTHYeCKHe 3HAKH M CHMBOJIBI,
dbopmynbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJaJ€Th HABBIKAMU PpACHO3HABaHUS M 3alIMThl UHGpOpMaNMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OsJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oOenmue:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAlIOre
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXKIaeMOl TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEJBHO BBINIONHEHUS TMpeiaraeMoil 3afad, YYHTHIBATb HHTEPECHl W
COIJIACOBAHHOCTh MO3ULIMH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpelICTBa OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUST KOH(PIUKTHBIX CUTYAIHi, YMETh CMSATYaTh KOH(DIUKTH U
BECTH TMIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aWMOJICHCTBHSA, MOHHUMATh HaMEpPEHUs
JPYTuX JOAEH, NPOSIBIATh YBAXHUTEIHHOE OTHOIICHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAKECHUS;
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pa3sBEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSA C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIAHOW M MHIUBUIYaJIbHON pabOThI IpU
peleHnH OMOIOTnYecKoi MpodsieMbl, 0OOCHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBHS MPH PEIICHUH Y4eOHOM 3a1auu;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBaTL M KOOPIMHUPOBATH
JIEHUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEAEIIAT POJIM ¢ Y4ETOM MHEHUI
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKJOT0 Y4aCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATHh WAEU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PAa3IMUHBIX CHUTyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UId BBIABICHHMA NpoOJIeM M HUX pEUIeHUs B
KU3HEHHBIX M YUE€OHbIX CUTYallUsX;

BbIOMpATh Ha OCHOBE OMOJOTMYECKUX 3HAHUI L[EI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JICUCTBUAX M IOCTYNKAaxX MO OTHOIIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpPYXKaroIINX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENIbHYIO JESITEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BATCIILHON JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUJIAaH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOT0 NMpeaMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM 3pyIULIMN B pa3HbIX 00JacTIX
3HaHMH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B AEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BATH MPUEMBI pedIieKCUU
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIlIeHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS 10 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;
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pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;
pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIMH IPYTOTr0O YeIIOBEKA.

MNPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yabTaTbl OCBOEHHS coiepxaHus yueOHoro mpeamera «buoiorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI HAa 00ecriedeHre MPOPUIHLHOTO 00yUeHUs 00yJarOIIHXCS
6uonornu. OHYM BKITIOYAIOT: CienU(UIecKre It OMOJIOTUU HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMM U IPE0OPA30BAHUIO 3HAHUM, BUBI JAESITEIBHOCTU IO
MOJIyUYEHUIO HOBBIX 3HAHMM M MX NPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX, a TAKXKE B PEabHBIX
JKU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3ynpTaThl IPEICTaBICHbI 10 TOAaM U3yUYCHHUS.

[IpeameTrHbIe pe3yabTaThl 0OCBOCHUS YueOHOTO npeamera «buonorus» B 10 knacce n0OIKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE W POJU OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBAHUN €CTECTBEHHO-HAYUYHOUN KapTHUHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIbI U PELICHUH
po0JieM pallMOHAIBHOTO PUPOIONOIb30BaHMSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOI OWOJIOTMYECKHX 3HAHHM, KOTOpas BKJIIOYAeT: OCHOBOIOJATAIOIIHe
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUSA (PKU3Hb, KJIETKa, OpraHu3M, MeTaboju3M, TOMeocTas,
CaMOpEeryJsiliMsl, CaMOBOCIIPOU3BECHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopusi T. IlIBanna, M. Illneinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. . BaBuioBa — o nenrpax
MHOT000pa3usl ¥ MPOUCXOXKIACHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHMS, pacIIEIJICHHUs, YUCTOTHI raMeT, He3aBUCUMOro HaciaeaoBanus . Mennens,
FOMOJIOTMUECKUX pSAJOB B HacieAcTBeHHOW wu3MeHuuBoctu H. WM. BaBuiosa), nmpuHIUNBI
(KOMILIIEMEHTapHOCTH );

BJIaJICHME OCHOBHBIMH METO/JaMU HAY4YHOT'O MO3HAHU, UCHOJIb3YEMbIX B OMOJIOIMYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U IYKapuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEIIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, POTEKAIOIINX B OpraHU3Max pacTeHUM, )KUBOTHBIX U YEJIOBEKA,
OMOJOrMYECKUX MPOLECCOB: 0OMEHAa BellecTB (METa00I13M), IPEBPALLEHUS SHEPTUU, OPOKEHNUS,
aBTOTPOGHOIO U reTepoTPOHOr0 TUIIOB MUTAHUSL, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, sMOpHOreHesa, MOCTAMOPHOHAIBHOTO pa3BUTHS, Pa3MHOXKEHH,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aUMOJEWUCTBUS TE€HOB, IeTepo3Hca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHUE YCTAHABJIMBATh B3aUMOCBSA3M MEXIY OpPraHOMWJAMM KJIETKM U UX (DYHKIHUSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKUMIMHU, MEXAY OpraHaMH M CUCTEMaMHU OPTaHOB Y
pacTeHUi, >KMBOTHBIX U 4YelloBeKa M MX (QYHKIHUSIMH, MEXKIy CHCTEeMaMHU OpraHoB U HX
GyHKIUSAMH, MEXAY JTanaMd oOMeHa BeIIeCTB, dTalaMHM KIJIETOYHOTO LMKJIA U KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalmaMM ASMOPHOHAIBHOTO pPAa3BUTHSA, TE€HOTUIIOM U (PEHOTUIIOM,
(deHoTHIIOM U (hakTOpaMH Cpebl OOUTAHHUS;

YMEHHE BBISBIISITh OTIMYMUTEIbHBIE NMPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PAaCTEHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apIyMEHThI, ONOJOTHYECKYIO TEPMUHOJIOTHIO U

CUMBOJIMKY IJId JOKa3aTCJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTCMATUYCCKUX T'PYIIIL,
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YMEHHE periaTh OMOJOTHUECKHE 3aJa4l, BBISABIATH IPUINHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETyeMbIMH OMOJIOTHYECKUMU TMPOLIECCAMU U SIBICHUSMH, JI€aTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JTAOOpPATOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHME BBIIBUIaTh TUIOTE3bl, IMPOBEPATh HX HKCIHEPUMEHTAIbHBIMU CpPEACTBAMH,
dbopMynupys 1eNb UCCIIeI0BaHN, aHATM3UPOBATh MOJYUYSHHBIE PE3YIbTATHI U I€TaTh BEIBOBI;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIEIOBATEIbCKOW paboTe 1Mo OMOJIOTHH, HKOJIOTHU U
MEAMIIMHE, MPOBOIMMON Ha 0a3e HIKOJBHBIX HAy4HBIX OOIECTB, M MYOJHMYHO MPEACTaBIATh
MOJIyYEHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHE OLICHUBATh ITUYECKHUE aCIIEKThl COBPEMEHHBIX UCCIIEIOBAHUN B 001acTH OUOJIOTHH
U MEIULUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHUE
TeHOMa U CO3/IaHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp OYyAyIel mpodecCHOHANBHON AeITeThHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIIEBON
MIPOMBIIIIICHHOCTH, YIITYOJISTh TO3HABATENIbHBIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodeccHu U MPOAOIKEeHNEe ONOIOTMYECKOT0 00pa3oBaHusl B OPraHU3alUiaX
cpeaHero npoeCCHOHAIBLHOTO M BBICIIETO 00pa30BaHMUS.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS YueOHOTo npenmMeta «buonorus» B 11 kaacce 1ONKHbBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
NOPUPOBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, & TAKXKE B PEIICHHH BOIPOCOB
paloHaIbHOTO MPUPOIONIONB30BaHMS, U B (DOPMUPOBAHUHU LIEHHOCTHOT'O OTHOILIEHUS K IPUPOJIE,
o0IIeCTBYy, YENOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
OuoJioruu;

YMEHME BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUsS U
NOHMMaHHE CYIIHOCTH OCHOBOIOJArarouX OWOJOTHYECKUX TEPMHUHOB M TMOHATHHA (BUJ,
IKocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Tteopuss Y. JlapBuHa,
CUHTeTHUYecKas Teopus sBomtonuu), yueHus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
sBosroiun, B.W. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTUUECKOM MUpPaMUIbl SHEPTHH ), TUNoTe3bl (runoresa «mupa PHK» V. T'unbepra);

YMEHHME BIAJ€Th OCHOBHBIMM METOJAaMH HAy4yHOrOo TIO3HAHMs, WCIONb3yEMbIMH B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHUE, W3MEpPEHUE,
HaOJroIeHNe, YKCIEPUMEHT), CIIOCO0aMU BBISBICHHSI U OLICHKM aHTPOIOTCHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHME BBIACNATh CYUIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIreOlE€HO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBMIKYIIETO ¥ Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJIONATPUYECKOTO U CUMIIATPHUUECKOTO BHI000pA30BaHMs, BIUSHUS ABIKYIIUX CHUJ ABOJIOLMH
Ha TeHO(OH]] MOMYJISALUHN, TPUCIOCOOTEHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBSA3H MEX/1y IPOL[ECCAMU BOJIIOLIUHU, TBUKYIIUMH CHIIaMU
AQHTPOIIOTEHE3a, KOMIIOHEHTAMH pa3JUYHBIX HKOCUCTEM M TNPUCHOCOOJIEHUSIMH K HUM
OpPraHU3MOB;
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YMEHHE BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUI0OB
K cpene oburtaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSI3EH
OpPTaHU3MOB B COOOIIECTBAaX, aHTPOTIOTCHHBIX M3MEHEHHUN B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTellbCTBA pOJICTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKHX TpYIII,
B3aMIMOCBSI3M OPTaHU3MOB M CpeIbl OOWTaHWs, €AMHCTBA YEIOBEUYECKUX pac, HEOOXOTUMOCTH
COXpaHEHHUSI MHOT000pa3usi BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOILI U
YeJI0BEYECTBA,

YMEHHE peniaTh OMOJOTHYECKHE 3aJa4l, BBIABIATH IPUIMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCJICTyeMbIMU OMOJIOTUYECKUMH IPOILIECCAMU U SIBJICHHSIMH, JEJaTh BBIBOJIBI U MPOTHO3BI Ha
OCHOBaHUH TIOJyYCHHBIX PE3YIIbTATOB;

YMEHHE BBINOJIHATH JTAOOpPATOpHbIE U IpaKTHUecKue paboThl, coOI0aTh MpaBuUia MpU
paboTe ¢ y4eOHBIM U JIa0OPAaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, IMPOBEPATh X JKCIEPUMEHTAJIHHBIMUA CpPEIACTBAMH,
bopMyIUpys 1IeTb UCCIICI0BaHMS, aHATM3UPOBAThH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIENOBATENbCKOM paboTe 1Mo OMOJOTHH, HKOJIOTHU U
MEAMIIMHE, MPOBOJUMONM Ha 0a3e MIKOJIBHBIX HAyYHBIX OOMIECTB, M MyOJIMYHO MPEICTaBIATH
MOJTyYEHHBIC PE3YJIbTAThI HA YICHUYCCKUX KOHPEPEHITUSX;

YMCHHE OIICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOKIACHUM IKU3HHU, UYEIOBEKA U
YeOBEUYEeCKHX pac, O MPUYMHAX, MOCIEICTBUAX U CHOCO0aX MPEAOTBpAIEHUS TII0OATBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BHIOOP OyayIiei npodecCuoHATbHOM IeITeThHOCTH B
o0nacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIONH30BAHUS, METUITNHBI, OMOTEXHOJIOTHUH, TICHXOJIOTHH,
BETEPUHAPHUH, CEIHCKOTO XO35HCTBA, MUIIEBOM MPOMBIIUICHHOCTH, YIITYOJISITh MO3HABATEIbHBIN
WHTEpEeC, HAMpaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH podeccuu U MpoAoKEeHNE
OMoIOTHYEeCKOro 00pa3oBaHUsI B OPTaHMU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
oOpazoBaHus.
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TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
e nfim NPOrpaMmblI Bcero ;(;;OTprzﬂbele Ej’ﬁiﬁﬁmeCKne o0pa3oBaTejbHbIE
pecypcsbl
1 buonorus xak Hayka
2 JKuBble crucTeMbl U UX HU3Y4YECHUE
3 buonorus knerku 0.5
4 XuUMHYECcKasi OpraHUu3aIus KJICTKA 10 1
S Crpoenvuie u GyHKIUHU KIETKA 8
6 OOMeH BelleCcTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
v HaCJ'Ie,I[CTBeHIfa}I uHpopManus u 9 05
peanu3anus e€ B KIeTKe
JKu3HeHHBIN MK KIETKH 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOeHue u pa3BuTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKa 0 HacJIE€CTBEHHOCTU U 2 05
U3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenekiys OpraHu3MoB 4 1
16 BuoTexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 Pe3sepBHOE BpeMst 1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos I P—— DIeKTPOHHbIE
Ne Kontpoas  IIpakTHuec uugposbie
Tema ypoka
n/n Bcero HbIe Kue o0pa3oBaTte/ibHbIE
padoTbI padoTbI JIaH daxr pecypchl
1 buoorust kak KOMIUIEKCHAsI HayKa U Kak 1
4acTbh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
3 YpoBHEBast OpraHu3alys KUBBIX CUCTEM 1
4 Hcropust OTKPBITUS ¥ H3YYCHHSI KIICTKH. 1
Knerounas teopus
MeTo/1bl MOJNIEKYISIPHOM U KIETOYHOMN
ouonoruu. [IpakTrdeckas paboTa
5 «3yueHne MeToA0B KIIETOYHON 1 05
Ouonoruu (xpomarorpadus, '
anexTpodopes, muddepeHnraibHoe
ueHtpudyruponanue, [TLP)»
6 XUMHUYECKUI COCTAB KIETKH 1
7 MuHepanbHbIe BEUIECTBa KIETKH, UX 1
Ouonoruveckas poib
OpranndecKkue BemecTBa KISTKH —
8 6enku. JlaboparopHas pabota 1 05

«O0bHapyxeHue 6€IKOB ¢ ITOMOIIIBIO
KaueCTBEHHBIX PEaKIIUii»
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CgoiicTBa, K1accupuKanys U QyHKIUNA

o 0enKkoB
10 Opranudeckue BeIecTBa KIETKH —
YIIIEBOJIbI
1 Opranuyeckue BellecTBa KIeTKH —
JUIA B
Hyxkneunossie kucnorsl. JIHK u PHK.
12 JlaGoparopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHBIX OPraHU3MOBY»
13 Crpoenne u pynkuuu ATO. [pyrue
Hykneosuarpudocdarsr (HTD)
CexBenupoanue JIHK. Metoapl
14 T€HOMHUKH, TPAHCKPUIITOMUKH,
IPOTEOMHUKHU
15 Metoab! CTpYKTypHOU OHOJIOTHI
16 Tunel knetok. [IpokapuoTndeckas kierka
CtpoeHne 2yKapuOTUUYECKOM KIIETKH.
17 [IpakTrueckas pabora «M3yuenue 0.5
CBOICTB KJIETOUHON MeMOpaHbI»
18 IToBEpXHOCTHBII anmnapar KJIETKH
OnHoMeMOpaHHbIE OPraHOU bl KIETKH.
19 [TpakTrueckas pabota «3yuenue 05
JIBYDKEHUS [IUTOIJIa3Mbl B PAaCTUTEIbHBIX
KJIETKax»
20 [TosryaBTOHOMHBIE OPTaHOUABI KJIETKH: 05

MUTOXOHJIPHH, TUIaCTUIBI. JlabopaTopHas

31




pabora «MccnenoBanue mia3mMonu3a u
JeTIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)

21
22

HememOpanHbie OpraHou b KICTKH

Ctpoenue u GyHKIMH s1Ipa

23

CpaBHHTEIbHAS XapaKTEPUCTHKA KIICTOK
sykapuort. JlabopaTopHas pabora
«M3yueHne CTPOCHUS KIICTOK Pa3TMYHbIX
OpPTraHU3MOB»

0.5

24

ACCUMUIISITIVS ¥ TUCCUMILISLINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbsr oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIIa3bl WK
KaTaJiasbl)»

25

DepMEHTaTUBHBIN XapaKTep peaKkui
KJIETOUHOTo MeTabonu3Mma. JlaboparopHas
pabota «M3ydyeHue GpepMEeHTaTUBHOTO
pacIleIuIeHHsl IEPOKCHUIa BOLOPOaA B
PacCTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHHe TporieccoB POTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AHa’poOHBIe OpraHu3MbL. Bus
opoxenus. JlabopaTopHas pabora
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«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
JIBIXQHUSD

AdpoOHBIC OpPraHU3MBI. JTaIlbI

31
HHEPTreTHUECKOro oOMeHa
OHeprust MEMOPaHHOI'O TPaIUeHTA

32 npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI

33 Peakiiun MaTpyu4HOTO CHHTE3a

34 Tpa"cKkpunuus — MaTpUYHBIA CHHTE3
PHK

35 Tpancismus u e€ 3Tambl

36 Konnposanne amuHokucior. Poib
pubocom B OnocuHTe3e Oenka

37 Opranu3anus TeHOMa y IPOKaApPHOT U
IYKapHOT

38 MonekymnsipHble MEXaHU3Mbl SKCIIPECCUU
T€HOB Y 9YKapHOT
Bupycsr — BHeKsIeTOUHBIE (POPMBI KUZHU

39 u obnuraTHble napa3utsl. [IpakTuyeckas 0.5
pabota «Co3aHne MOJIeNTu BUPYyCca»

40 BupycHsie 3a0051eBaHNS YeIlOBEKa,
JKUBOTHBIX, PACTCHUH

41 HanorexHonoruu B 6M0I0THHU U
MeIUIuHe

42 JKu3HeHHBINH MK KIETKH

43 Matpuunslii cunte3 JTHK
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Xpomocowmsl. JlTaboparoprast pabota

44 «M3y4eHne XxpoMOoCOM Ha TOTOBBIX 0.5
MUKpOIpenaparax»

45 JleneHnue KJIE€TKM — MHTO3
Tuns! knetok. Kapuokunes u UTOKUHES.

46 JlaGopaTtopHnas pabora «Habnronenue 05
MHTO32 B KJIIETKaX KOHYHMKA KOpPEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsiius »KM3HEHHOTO ITUKJIIA KIETOK

48 OpranusMm Kaxk eJuHOE 11eJI0e

49 Tkanu pacrenuii. JJaboparopnas pabota 05
«M3y4yeHue TKaHEeH paCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaboparopHas paboTa «3ydyenue TkaHei 0.5
YKUBOTHBIX)
Opranbl. CucTeMbl OPraHoB.

51 JlaGopaTtopHast pabora «3yuenue 0.5
OpIaHOB LIBETKOBOTO PACTEHHS»

52 Ormopa Tenia OpraHu3MoB

53 JIBuKeHMEe OpraHu3MoOB

o4 [Intanue oprann3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTeNbHAs CHCTEMA YellOBEeKa

56 JIpIxaHne opraHu3MoB

57 JlpIxaHue MM03BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcoOpT BElecTB y OPraHu3MOB
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KpoBeHocHas cucteMa mo3BOHOYHBIX

59 YKUBOTHBIX U Y€JIOBEKa
60 Briienenune y opranuzMoB
61 3ammura y OpraHu3MoB
62 NMMmyHHas cuctema 4yenoBeka
63 PaznpaxuMocThb U perynsnus y
OpPTraHu3MOB
64 ['ymopanbHast perysiys U dHIOKpUHHAsI
CHCTEMa KUBOTHBIX M YEIIOBEKa
65 DopMBI pa3MHOXKEHHS OPraHU3MOB
66 [TomoBoe pa3MHOKEHUE
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05
«M3ydeHune cTpOEHHS MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKPOIpEnapaTax»
69 WunuBuyabHOE Pa3BUTHE OPTaHU3MOB
— OHTOTEHE3
70 3akiajika OpraHoB M TKaHel U3
3apOJIBILIEBBIX JTUCTKOB
Poct u pazBuTHE JKUBOTHBIX.
71 JlabopaTtopHnast pabota «BrisiBiieHHE 05
TIPU3HAKOB CXOJICTBA 3apOIbIIIECH
MO3BOHOYHBIX KUBOTHBIX)
79 Pa3zMHOXeHUE U pa3BUTHE PACTEHU. 05

JlabopaTtopHnast pabora «CtpoeHue
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OpraHOB Pa3MHOKEHUS BBICIINX
pacTeHui»

73

74

75

76

I/ICTOpI/ISI CTAHOBJICHUA U Pa3BUTHA
TCHCTUKHU KaK HAYKH

OCHOBHBIC TIOHSITHSI U CUMBOJIBI
reHetuku. JlabopaTopHas pabora
«/Ipo3oduna kak 00BEKT TEHETHIECKUX
UCCIIEIOBAHUI

3aKOHOMEPHOCTH HACJIEIOBAaHUS
HpU3HAKOB. MoOHOrHOpUaHOE
ckpeuBanue. [Ipaktuueckas pabora
"N3yueHune pe3ynbTaToB
MOHOTMOPUAHOTO CKPEIIUBAHUS Y
npo3oh s

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCUINBAaHUA

0.5

0.5

77

AHanu3upyolee CKpeluuBaHue.
Henonnoe nomuHnpoBanue

78

JurnbpuaHoe cKpemmBaHue.
[IpakTuueckas pabora «M3yuenune
pe3yNbTaTOB IUTHOPUIHOTO
CKpEIIUBAaHUS Y APO30(PHIIBI»

0.5

79

80

[{uTonornyeckre OCHOBBI AUTHOPHUIHOTO
CKpELIMBAHUS

CHCHHCHHOC HaCJICAOBaHUC IPU3HAKOB

81
82

XpOoMOCOMHasl TEOpUS HACJIECTBEHHOCTH

I'enHeTuka nmona
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83

I'enoTun kKak LeI0CTHAS CUCTEMa

84

85

I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA
pacTeHUl, )KUBOTHBIX U YEJIOBEKA

N3MeHuYnBOCTh MpU3HAKOB. BuibI
W3MEHUYUBOCTH

86

MonudukamonHas U3MEHYHBOCTh

87

Bapuanyonnslii psig u BapuaioHHas
KkpuBas. JJaboparopnas padota
«MccnenoBanue 3aKOHOMEPHOCTEN
MOTU(PUKAITMOHHOW N3MEHUYUBOCTH.
ITocTpoeHnne BapualMOHHOTO psifia U
BapUAIMOHHON KPUBOI»

0.5

88

89

90

I"enoTnnmyeckas N3MEHUYNBOCTb.
Komb6unarusHass U3MEHYHBOCTD

MyTtannoHHast U3MEHYUBOCTD.
[TpakTuyeckas padora «MyTtanuu y
Npo30¢guIIbl (Ha TOTOBBIX
MUKpoIIpenaparax)»

3aKOHOMepHOCTI/I MYTAlMOHHOI'O
rnpomnecca. ONUTreHeTHKA B SIIUTCHOMHUKA

0.5

91

I'enernka yenoseka. [IpakTuueckas
pabora «CocTraBiieHre U aHATN3
POAOCIIOBHOM

0.5

92

93

MeTtoabl METUIIMHCKON Te€HETUKH
3HaueHne MeIUIIMHCKON M€ HETUKU B

MMpeaOTBPAICHNUH U JICHCHUU
FeHEeTHYECKUX 3a00JIeBaHU YeI0BeKa
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OCHOBHBIE TIOHSATHS CEIECKIIHH.

94 JlaGopatopHas pabota «3yuenue coproB 1 05
KYJBTYPHBIX PACTEHUH U OPOA
JIOMAIIIHUX KUBOTHBIX»
MeToap! ceIeKIIMOHHON paboTHI.

95 JlaboparopHas pabota «3ydenue 1 0.5
METO/I0B CEJIEKIIUU PACTEHUII»
JlocTr>KEeHMS CeJIeKIMU PACTECHUN U

96 *KHUBOTHBIX. [IpakTHueckas pabora 1
«IIpuBuBKa pacTeHHI»

97 CoxpaHeHue, n3yueHHe 1 UCIOJIb30BaHHUE 1
IFeHETUYECKUX PECYPCOB
buorexHonorus kak Hayka 1 OTpaciib

98 npou3BojCTBa. [IpakTuyeckas padora 1 0.5
«M3yyeHne 00beKTOB OMOTEXHOIOTUI

99 OCHOBHBIE HANPaBJICHUS] CHHTETHYECKON 1
Ouonorumn

100 XpOMOCOMHas ¥ TE€HHAsl HHKECHEPUS 1

101 MenuuuHckre OMOTEXHOIOTUH 1

102 PesepsHbiit ypok. [loBTOpenue, 1
000011IeHHe, CUCTEMATHU3alMs 3HAHUN

OBUIEE KOJIMYECTBO YACOB I10 102 0 135
[TPOIT'PAMME '
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JUCT PETUCTPALIAU U3MEHEHUI K PABGOYEN ITPOT'PAMME

(Ha3BaHME MPOTPAMMBI)
Vuutens UsapiM Cripra MapT-00J10BHA
(®UO yuutens)

No /it Jlara usmMenenus [IpuurnHa n3MeHeHust KoppekTupyroniye neicTBus
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