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IMosscHMTENBbHAA 3alIHCKaA

Pabouast mporpamma 1o 6uosioruu s 11kmacca pa3paboraHa Ha OCHOBE:

- ®ezlepabHOTO TOCYZAPCTBEHHOTO 0O0pa30BaTeIbHOTO CTaH/[apTa BTOPOT'O TIOKOJIEHHSI,

-IIpuMepHO¥ TIporpaMMbI OCHOBHOTO 0011iero oOpa3oBaHusl 10 OHMOMOTUM W a8MOpCKOU npoepammbl no 6uonozuu 04 10 - 11 kaacca
«buonoaus» 6azoeblil yposeHb, asmopbi: U. H. [ToHomapesa, O. A. KopHunogoll, JI1. B. CumoHogoll, M. «Beumaua-I pag», 2017e.
-®OII cpepHero obirero o6pa3oBaHus C BHeCeHHbIMU U3MeHeHUsMU 8 0elicmeylouyio OCHOBHYHO 06pd308ame/ibHYHO

npoepammy cpedHe2o obuje2o 06pa30eaHus 8 Yacmu co0epHCAHUs U NIAHUPYeMbIX pe3y/bmamos no OTJe/IbHbIM yueOHbIM TIpeZiMeTam

( 6uosnorust), BKIFOUEHHBIM B yueOHbI Tyiad 11 kiacca Ha 2023/24 yueOHbIi TOA.

-denepambHOro 3akoHa oT 24 ceHtsiops 2022 r No 371-@3 «O BHeceHnHM u3MeHeHHM B dDefepasbHbIM 3aK0H «O06 0bOpa3oBaHHM B

Poccutickori ®epepauyu» U craths 1 denepanbHoro 3akoHa «OO6 obOs3aTenbHbIX TpeboBaHusix B Poccuiickoli Pepepauyu» (ganee —
denepanbHbIi 3akoH Ne 371-D3) BBeJieHbI (hefiepalbHBIX OCHOBHBIX 0011[e00pa3oBaTe/IbHBIX ITporpaMM (ganee — ®@OOTT).

[TpomesKyTOUHasi aTTeCTal|si IPOBOAUTHLCS B opMe 1abopaTOPHBIX, CAMOCTOSTETbHBIX, TECTOBBIX paboT.

Ilens mporpammbl — obecriedyeHre OOIEKY/JIBTYPDHOTO MeHTajMTeTa W 00Imieli OHWO/IOTMYeCKOM KOMIIETEHTHOCTU BBITYyCKHHKA
COBPeMeHHOW CpeJiHel IIKOJIbI.

[Mporpamma 10 Ouosorun s 10-11 K/maccoB MOCTpOoeHa Ha TPUHIMITMATBHO Ba)XKHOM COZiep)KaTellbHOM OCHOBE — TYMaHU3ME;
OMOLIEHTpY3Me U TIOJUIIEHTPU3ME B PaCKPbITUM CBOKMCTB >KUBOW TPUPOJbl U €e 3aKOHOMEpPHOCTeH, MHOTOMEpPHOCTH pa3HO00pasusi ypoBHeM
OpraHu3alvy >XU3HU; UCTOPU3Me SIBJIEHHH B TIPUPO/Ie U OTKPBITHM B OMOIOTHYeCKOl 00/1acTh 3HaHWI; TTIOHMMaHUMA OMOJIOTHM KaK HayKU U Kak
SIBJIeHUsI KyJIbTYDBbI.

3ajauu, pelllaeMble B TIporiecce 00yueHHs OMOJIOTHU B IITIKOJIE:

¢ (opmupoBaHUe y IIKOJLHUKOB eCTeCTBeHHOHAaYYHOI'0 MHUPOBO33peHUs,, OCHOBAaHHOTO Ha MOHMMAaHWM B3aUMOCBSI3U JIEMEHTOB YKUBOU
Y HEXKMBOM MPUPO/Ibl, 0CO3HAHMU YesloBeKa KakK YaCTU MPUPO/bI, MPOAYKTa 3BOJIIOLIMY )KUBOW TIPUPO/IbI;

¢ (opmMupoBaHKe y IIKOJILHUKOB 3KOJIOTMUECKOTO MBIIIIEHUS] U HAaBBIKOB 37I0POBOr0 00pa3a >KU3HM Ha OCHOBE YMEJIOTO BJla/IeHUS
criocobaMy caMOOpraHU3al[uy KU3He1esTe/IbHOCTH;

® mpuobOpeTeHHe IIKOJbHUKAMU OIbITa pa3HOOOpa3HOUW MPaKTUUECKOW /1esTe/IbHOCTH, OTbITAa TMO3HAaHWS W CaMOIIO3HAHUsS B TPOILecce
V3yUYeHUs1 OKPY’Karolllero Mupa;

® BOCMUTaHWE I'Pa’KJaHCKOW OTBETCTBEHHOCTU M TMPaBOBOTO CAMOCO3HAHMUSI, CAMOCTOSTeTbHOCTH W UHULIMATUBHOCTU YUall[UXCsl yepe3
BK/IFOUEHHEe UX B MO3UTUBHYH0 CO3U/ATe/IbHYI0 SKOJIOTHUECKYHO JesTe/IbHOCTb;

® (CO3[aHHe YCJIOBUH [T BO3MOXKHOCTM OCO3HAHHOTO BBIOOpa WHAWBUAYa/IbHON 00pa30BaTe/bHOU TpPaeKTOPHH, CIOCOOCTBYOLIeH
Toc/eytol[emMy TpodecCHOHaTbHOMY CaMOOTIpe/le/IeHHI0, B COOTBETCTBUM C WHWBHya/TbHBIMU HHTepecaM pebeHKa M TOTPeOHOCTSMHU
pervoHa.



B kypce Ouonoruu 10-11 knacca mporpaMMa OCYIIECTB/ISIET WHTerpUpOBaHHe 0O0Ie0HOooruyecKuX 3HaHWA, B COOTBETCTBUH C
TIpPOL[eCCaMU KU3HU TOTO WU MHOTO CTPYKTYPHOT'O YPOBHSI OpraHM3aliu >KMBOM MaTepuu. [Ipu 5TOM B rporpaMMe eiije pa3, HO B IpyroM BHU7e
BKJTFOYAIOTCSl OCHOBOIIO/Iararoliie MaTepuasbl O 3aKOHOMEPHOCTSIX JKUBOMW TIPUPO/bI, pACCMOTPeHHbIe B Mpe/IIIeCTBYIOIIMX K/laccaxX, Kak C 1ieJIbHo
aKTya/M3aliy paHee TPUOOpPeTeHHBbIX 3HAHWM, TaK U /s UX yryiybieHuss u 0000IIeHUs] B COOTBETCTBUU C TpeOOBaHUSMU 00pa30BaTebHOTO
MUHMMYyMa K M3yueHuI0 OHMO0JIOTUM B TIOJTHOM cpeZiHeli 111Kosie Ha 6a30BOM YpOBHe.

PackpbiTie yuebHOro Martepuana B Kypce oOigeii 6uosoruu 10-11 K/1accoB MPOBOJUTCS IO TeMaM, XapaKTepU3YyHOIUM 0CO0eHHOCTH
CBOMCTB >KMBOMW TIPUPO/IbI Ha Pa3HBIX YPOBHSX OpraHM3allid >KW3HU. PaccMaTpUBalOTCS CTPYKTYpHbIEe YPOBHM: MOJIEKYJISIPHBINA, K/I€TOUHBIM,
OpraHu3MeHHbIH, TOMY/SIMOHHO — BUJOBOM, OuoreolieHOTHYeCKUd u OuocdepHbiii. DemepasbHOrO TOCYAAPCTBEHHOTO 00pa30BaTebHOTO
CTaHZapTa BTOPOTrO MOKOJIeHus,

N3n0xenne yueoHoro marepuasa B 10 Kyiacce HauMHAaeTCs C PACKPBITHSI CBOMCTB OHMOChHepPHOTro YPOBHS >KW3HU U 3aBepiaetcs B 11
KJIacce M3/I0)KeHHeM CBOMCTB MOJIEKY/IAPHOro ypoBHs >ku3HH. (CoryiacHo ®eziepasbHOrO rocy/jlapCcTBeHHOro 00pa3oBaTe/IbHOTO CTaHAapTa
BTOPOTO TI0KOJIeHUs U ITpuMepHO MporpaMMbl OCHOBHOTO 0011iero o6pa3oBaHHMsi TI0 OMOJIOTHH U d8mMOpCKoll npo2pammbl no buoaozuu 011 10 -
11 knacca «buonoeus» 6azoebili yposeHb, asmopbl: U. H. TloHomapesa, O. A. KopHunogotl, JI. B. CumoHosoli, M. «BenmaHa-I'pach», 20172.)

OcyuwecmeneHa KoppekmuposKka npo2pammbl 8 11 kaacce 8 coomeemcmauu ¢ memamu usyveHHbiMu 6 10 kaacce
KanengapHo-temaTnueckui miiaH 11 knacc

Tema Kypca KonnuectBo yacoB | Kon-Bo y1aboparopHbix | Kon-Bo 3kckypcuid
paboT
Tema 5 OpraHv3MeHHbIM YPOBEHb OpPraHU3allviM >KUBOKM MaTepUm 17 2
Tema 6 KneTouHblii ypoBeHb OpraHU3aliiy KU3HU 8 1
Tema 7 MoneKkynsipHbii YPOBEeHb NPOSIB/IEHUS JKU3HU 9
Wtoro | 34 3

CoracHo pefictByronieMy basucHomy yueOHOMY 1i1aHy, n3yueHre 6uosiornu B 11 kmacce 1 yac B Hezienmto, 34 yaca B Tofi, B TOM uucjie 3
nabopaTopHble paboTHI.

COJEPXAHUE OBYYEHUSA
10 K/ITACC
Tema 1. buosiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOI0TUM C OOIIECTBEHHBIMM, TEXHUUECKMMU U JPYTUMH eCTeCTBEeHHbIMU HayKamu, (unocoduel, STUKOMH,
3CTeTHKOMU U mnpaBoM. Posb 61onoruv B GopMUpPOBaHUM COBPeMeHHOMN HayyHOUM KapTuHbI Mupa. CucreMa 61M0/I0rMUecKUX HaykK.




MeToapl TIO3HaHUS JKMBOM TPUPOABI (HabrO/leHWe, JKCIIEPUMEHT, OIKMCaHWe, W3MepeHHe, KiacCH(UKalyWs, MOJeTUpOBaHue,
cTaTucThyeckast 00pabOTKa JJAHHBIX).

JdeMoHcTpanmu:

IToptpetsr: Y. dapsuH, I'. Mengens, H. K. Konb1os, [Ix. YorcoH u @. Kpuk.

TabuIel U cxeMbl: « MeTo/bl TTO3HAHUS >KUBOM TIPUPO/IbD».

JIabopaTopHbIe U MPAaKTHYeCKHe PadoThI:

[MTpakTueckast pabota Ne 1. «/criosib30BaHe pa3TMUHBIX METOJOB TIPH M3yUeHUH OUOIOTHYeCKUX 0ObEKTOBY.

Tema 2. JKuBble cHCTeMBI M UX OpraHu3ans.

JKuBble cuctembl (0MOCHCTEMBI) KaK MpeAMeT u3yueHust ouosiornd. OT/INUMe KUBBIX CHCTEM OT HEOPTaHMUeCKOM ITPUPOJBI.

CroiicTBa 6HMocHcTeM M MX pa3HooOpa3ve. YPOBHU OpraHM3al[id OMOCUCTEM: MOJIEKYJISIPHBIM, K/I€TOUHBIN, TKAHEeBbIH, OPraHU3MeHHbIH,
IO ISILIMOHHO-BU/IOBOM, 9KOCUCTEMHBIN (OMOoreolieHOTUUeCKuii), 6rocdepHbIi.

JleMoHCTpanuu:

Tabmuiiel ¥ cxembl: «OCHOBHBIE TIPU3HAKU YKU3HW», « Y DOBHU OPTaHU3al[UM KUBOW TIPUPO/IbLI».

O6opyaoBanue: Moziesib MoJieKytbl JJHK.

Tema 3. XuMHuecKkuil COCTaB U CTPOeHHe KJ/IeTKH.

XHWMHUUECKUM COCTaB KJIeTKU. XMMHUUEeCKHe 3/IeMeHThI: MaKp03J/IeMeHThI, MUKPO3/ieMeHThl. Bozia 1 MUHepabHbIe BellecTBa.

DyHKUWY BO/IbI ¥ MUHEpa/IbHBIX BeLeCTB B KyieTke. [lojep>kaHre 0CMOTHUECKOTo OasaHca.

Benku. CoctaB u cTpoeHWe 0enKOB. AMHHOKHCIOTBI — MOHOMepbl OesnkoB. He3ameHWMble ¥ 3aMeHHUMble AMHUHOKHCJIOTHI.
AMUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYPbl O€/IKOBOM MoOsieKy/bl (TlepBUUHAasi, BTODUYHAs, TPeTUYHas U UeTBepTUUHasi CTPYKTypa).
Xumuueckue cBoiicTBa 6enkoB. bruosiornueckre ¢pyHKLHN OeKOB.

depmeHTbI — OUoOIOTHYECKHe KaTaau3aTopbl. CTpoeHWe (epMeHTa: aKTHUBHBIA IIeHTpP, cyOcTpatHasi crieluduuHocTb. KodepMeHTHI.
Burtamunbl. OTinuusi GepMeHTOB OT HeOPraHUUYEeCKHX KaTa/lrn3aTopPOB.

YrneBozpl: MOHOCaxapuzibl (TJIFOKO3a, pubo3a U /1e30KCUpr003a), Arcaxapy/ibl (caxapo3a, JaKTo3a) U MoyMcaxapuibl (Kpaxmari, TJIHKOTeH,
Le/UTt0/103a). bruosnornueckre ¢hyHKIMM YI/1€BOZOB.

Jluruapl:  Tpuravuepusl, ¢dochonunuaesl, crepoubl. 'mapodunbHO-ruApodoOHbIe cBolicTBa. bBuonornyeckve ¢GYHKLUMW JIAIUIOB.
CpaBHeHUe yT/1eBo/I0B, 6e/KOB 1 JIMMM/I0B KaK UICTOUHUKOB SHEPIUU.

HyxkneunoBele kucnotel: JHK u PHK. Hykneotussi — MoOHOMephbl HyK/eWHOBbIX KUC/IOT. CtpoeHue u ¢dyHkuuu IHK. CtpoeHue u
¢dyukiuu PHK. Buast PHK. AT®: cTtpoenue u GyHKLWU.

LuTosorusi — HayKa o KieTke. KneTouHasi Teopusi — mpyUMep B3aUMO/JENCTBUSL Weill U (paKTOB B HAyUYHOM I0O3HaHWU. MeTozbl M3ydyeHus
KJIeTKH.



KreTka Kak 1iefiocTHast »kuBasi crictema. OOIue MpU3HaKM KJIETOK: 3aMKHyTasi Hapy)kKHasi MeMOpaHa, Mosieky/bl JJHK Kak reHeTHuecKui
armrapar, CCTeMa CHHTe3a Oesika.

Turbl K7eTOK: SyKapuoTHUecKasi ¥ rpokapruoTuueckasi. OCO6eHHOCTH CTPOeHHs TTPOKapUOTUUecKo KieTKu. KieTouHasi cTeHKa OakTepuid.
CrpoeHue 3yKapuoTHUYeCcKou KieTKU. OCHOBHBIE OT/IMUMSI PACTUTETbHOM, )KUBOTHOM 1 TPUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPbl K/IETOK — K/IeTOUHasi CTeHKa, TVIMKOKaJWKC, WX (yHKUuH. [ln1a3maThueckas mMemOpaHa, e€é CBOWCTBa U
¢dbyskiuu. Lutonnazma u eé opraHowabl. OpHomemOpaHHbIe opraHoubl KieTkd: OIIC, ammapat ['onbaku, /1M30COMBI. 10/TyaBTOHOMHBIE
OpraHoOW/bl KJIETKA: MUTOXOHJPUH, MIacTH/bL. [IporcxokaeHrne MUTOXOHIPUIN U TiacTuf,. Buel miactrg. HememOpaHHbIe OpraHOW/b! KJIETKU:
pubOCOMBI, K/IETOUHBIH LI€HTP, LIEHTPHUOJIH, PECHUUKH, )XT'YTUKUA. DYHKIMKM OPraHOU/IOB KJIeTKU. BKIoueHwUs.

Snpo — perynsTopHbIi 1IeHTp KieTKu. CTpoeHUe sijpa: siiepHast 000/10UKa, Kapyorijia3mMa, XpOMaTHH, SPBILIKO. XPOMOCOMBI.

TpaHCropT BeleCTB B K/IeTKe.

JdeMoHcTpanmu:

[Toptpets!: A. JleBeHryk, P. I'yk, T. I1IsanH, M. lllneiineH, P. Bupxos, [Ix. YorcoH, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

HOuarpammbl: «PacrpefieieHne XHMHUYECKHMX 37eMEHTOB B HEXWBOW Tpupojie», «PacmpefesneHre XWUMUUYECKUX 3/1€MEHTOB B >KUBOU
npupoae».

Tabmuiiel U cxembl: «[leproguueckast Tabnuija XUMHUUECKUX 3/IEMEHTOB», « CTpOeHHe MOJIEKYJ/Tbl BO/bI», «BroCHHTe3 Oenka», «CTpoeHue
MoneKysiel Oenka», «CtpoeHue c¢epmeHTa», «HyknenHoBble Kuciotel. [JHK», «Ctpoerue mosnekynbl AT®», «CTpoeHHe 3yKapHOTHUYECKOM
KJIeTKW», «CTpoeHHe >XMBOTHOW KieTKW», «CTpoeHMe pacTUTeNnbHOW KiieTKW», «CTpoeHue IpOKapuOTUYeCKOW KieTKu», «CTpoeHue szpa
KJIETKU», «YT/IeBOZbI», «JIunuasm».

O6opyoBaHMe: CBETOBOW MMKDPOCKOI, 000py/ZoBaHUWe AJisi MpoBeJeHUsi Hab/ro/leHul, W3MepeHu, SKCIepUMeHTOB, MHUKpPOIIperapaThl
pacTUTebHBIX, )KUBOTHBIX U OaKTepHUambHBIX KIEeTOK.

JIabopaTopHbIe U MPAKTHYeCKHe PadoThI:

JlabopatopHasi pabota Ne 1. «/3yueHre KaTaTUTHUECKOW aKTUBHOCTH ()epMEHTOB (Ha MpUMepe aMirIa3bl UK KaTasasbl)».

Jlaboparopnasi pabora Ne 2. «M3yueHue CTpoeHHs K/IeTOK pPAaCTeHHH, J>KUBOTHBIX M 0OaKTepuil I0J, MHUKPOCKOIIOM Ha T'OTOBBIX
MHUKpOIpernaparax U ux OMrCaHue».

Tema 4. )KusHeeaTeIbHOCTh K/I€TKH.

OOMeH BelecTB, UIA MeTab0/M3M. ACCUMHIISALMS (TI/IaCTUUECKUH O0OMeH) W JUCCUMUJISILMS (SHEPreTUUeCKU OOMeH) — /IBe CTOPOHBI
e/IMHOTO Tipoliecca MeTabosiM3Ma. Posib 3aKOHOB COXpPaHeHUsI Bell[eCTB ¥ SHePryH B MIOHUMaHUM MeTabo/3Ma.

Turbl o6MeHa BelljeCTB: aBTOTPOGHBIN U reTepoTpodHbIi. Posib hepMeHTOB B 0OMeHe BellleCTB U MpeBpallleHuH SHeprud B KJIeTKe.

dortocunTe3. CBeToBasi U TeMHOBasi ¢a3bl GoTocuHTe3a. Peakiuu (orocuHTesa. IddekTHBHOCTL (HOTOCHHTe3a. 3HaueHHe (POTOCHHTe3a
JUIs1 )KU3HU Ha 3emyie. BiiusiHe ycioBuid cpefibl Ha ()OTOCUHTE3 U CIIOCOOBI MOBBIIIIEHHS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTeHUH.



XemocuHTe3. XeMOCUHTe3Wpylole 6akTepun. 3HaueHHe XeMOCHHTe3a [jisl XKU3HU Ha 3emiie.

OHepreTryeckrii 0OMeH B KjeTke. PaciiernieHre BelecTB, Bblle/leHHe U aKKyMY/MPOBaHHE SHEPTUU B K/eTKe. DTarlbl JHePreTHUecKoro
obmena. I'mukomu3. BpokeHue W ero Buipl. KuciopogHoe OKHCIeHHe, WIM KieTOuHoe jbixaHWe. OkucivTensHoe ¢dochopuipoBaHue.
OddeKTUBHOCTL SHEPreTUUeCKOro oOMeHa.

Peakiuy MaTpuuHoro cuHte3a. I'eHeTuueckas nHdopmaius u [JHK. Peanusaiiusi reHeTHueckou nHGOpMaluK B KiieTKe. ['eHeTUUeCKUM KO
U ero cBoiictBa. TpaHckpuniust — MaTpuuHblid cHTe3 PHK. TpaHcisims — 6nocuHTe3 Genka. DTtaribl TpaHCaAuu. KoaupoBaHue aMUHOKHUCIOT.
Ponb pubocom B 6rocuHTe3e Oesika.

Heksnetounsie (hopMbl )KU3HU — BUPYCHI. MicTopust oTKpeITHs BUpYycoB (/. V1. ViBaHOBCKHiA). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO 1MK/Ia
BUpycoB. bakreprodaru. bone3nu pacreHui, >KMBOTHBIX M uesiOBeKa, BbI3biBaeMble BHpycaMu. Bupyc nmmyHozeduiura yenoBeka (BUY) —
B030yautess CITM1a. O6paTHasi TpaHCKPUIILIWSI, peBepTa3a U uHTerpasa. [IpoduiakTvka pacripocTpaHeHHs BUPYCHBIX 3a00/1eBaHUH.

JdeMoHcTpanmu:

[Toptpetsi: H. K. Konbnos, 1. U. iBanoBckuii, K. A. Tumupszes.

Tabmuipl U cxeMbl: «THIbl MUATaHUSA», «MeTabom3m», «MUTOXOHJPUS», «DHEPreTHYeCKMH o0MeH», «XjoporiacT», «POTOCHHTE3»,
«Ctpoenne [THK», «CtpoeHue 1 ¢hyHKLIMOHUPOBaHUe reHa», «CruHTe3 Oenka», «['eHeTUUeCcKui Kofi», «Bupyce», «baktepuodarn», «CTpoeHue u
>ku3HeHHbIN LUK Bupyca CITM1a, 6akteprodara», «Permkarus JHK».

O6opyaoBaHue: Mozenu-anmuiMKauu «Y nsoenve [JHK u Tpanckpuriusi», «buocuHres 6enka», «CTpoeHWe KIeTKW», MOJe/Tb CTPYKTYPBI
OHK.

Tema 5. PazaMHoO)XKeHHe M HHAMBH/ya/IbHOE pa3BUTHe OPraHU3MOB.

KrneTouHbld LUK/, WK XKU3HEHHbIM LUK/ K1eTKu. VIHTepdasa u muto3. [Iporiecchl, mpoTekatomie B uHTepdase. Pervkanus — peakiust
MaTpuuHoro cuHTe3a [JHK. CTpoeHre XpoMocOoM. XpPOMOCOMHBIM Habop — KapuoTHUIl. JJUTIONJHBIA U raryionJHbIi XpPOMOCOMHbIE HabOopBhl.
Xpomatupbl. LluTosiornueckre OCHOBBI Pa3MHOXKEHUS] M MHAUBU/Ya/IbHOTO Pa3BUTUSI OPraHU3MOB.

Henenue knetku — muto3. Ctaguu muto3a. [1porjeccsl, mpoucxosiiye Ha pa3HbIX CTaiUsAX MUTO3a. bronoruueckrii CMbIC/T MUTO3a.

[Tporpammupyemasi Tubenb KIeTKH — arioriTo3.

@dopMbI pa3MHOXKeHUsI OPTaHM3MOB: 0Oecriosioe W TojoBOe. Buiel 0ecriosioro pa3sMHOXKEHUs: [e/ieHWe HaZlBoe, TIOUKOBAaHHE OJHO- U
MHOTOKJIETOUHBIX, CTIOP00Opa30BaHue, BereTaTUBHOE pa3MHOXKeHHe. VICKyCCTBeHHOe KJIOHMPOBaHWe OPraHW3MOB, €r0 3HaueHHe /IS CeJIeKIHH.

[TonoBoe pa3MHO)KeHUE, ero OT/INYMS OT Oecronoro.

Meiio3. Ctaguu Merio3a. IIporeccsl, mpoucxopsiiye Ha cTafusx Meiio3a. [loBegenne xpomocoM B Meiio3e. Kpoccunrosep. bronornueckuii
CMBIC/T U 3HaUeHue Melio3a.



'ameToreHe3 — mpoijecc 06pa30BaHusI TIOJIOBBIX K/IETOK Y )KUBOTHBIX. [10/10BBIE JKeie3bl: CEeMeHHUKH U SMYHUKW. OOpa3oBaHue 1 pa3BUTHE
TIOJIOBBIX K/IETOK — raMeT (CriepMaTo30u/, SHLeKIeTKa) — criepMaroreHe3 u oBoreHe3. OCoOeHHOCTH CTPOEHUs STULIEK/IETOK U CIIePMaTO30U0B.
OnnogorBopenue. [lapTeHoreHes.

VHavBrayanbHOe pa3BuUTHe (OHTOreHe3). OMOpHOHa/bHOe pa3BuTHe (IMOpHoreHe3). JTarbl IMOPUOHATBHOTO Pa3BUTHSL Y TTO3BOHOUHBIX
JKUBOTHBIX: Apob/eHre, racTpysiysi, opraHoreHes. IToctaMOproHanbHOe pa3BuTHe. THITBI TTOCTIMOPHUOHABHOTO Pa3BUTHS: TIPSIMOe, Herpsimoe
(yTmurHOYHOE). BivisiHYe cpesibl Ha pa3BUTHE OPraHU3MOB, (aKTOPBI, CITIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPO/ICTBA.

Poct n pasBuTHe pacteHuii. OHTOreHe3 1{BeTKOBOTO paCTeHUsI: CTPOeHHe CeMeHH, CTaZui pa3sBUTHSI.

JleMoHCTpanum:

Tabnuipl U cxembl: «POpMbI pa3MHOXKEHUsI OPraHM3MOB», «/[BOifHOe OIUIOZOTBOpEHHEe Yy I[BETKOBBIX pacTeHHi», «BereratuBHOe
pa3MHOXKeHHe pacTeHui», «/leneHne KieTKM Oakrepuii», «CTpoeHHe TIONOBBIX KIeTOK», «CTpoeHHe XPOMOCOMBI», «KJIeTOUHBIA LHKI»,
«Perukanusi JHK», «Mwuto3», «Meiio3», «IIpsmoe u HemnpsiMoe pas3BuTHe», «['ameToreHe3 y M/eKONMUTAIOL[UMX M uesoBeKa», «OCHOBHbIE
CTaJyi OHTOTeHe3a».

O6opyoBaHMe: MHUKPOCKOII, MUKpoOTpernapaThl «CriepMaTo30uibl MIEKOTIUTAIOIIero», «SIiieKkneTka MiIeKonuTaroiiero», «Kapruokudes B
KJIeTKax KOopelllKa JiyKa», MarHUTHasi Mo/le/b-anrinkanus «/Jenenve kinetku», mogens JHK, Mozens meTtadasHoii XpOMOCOMBI.

JlabopaTopHbIe U MPpaKTHYeCKHe paboThI:

JlabopatopHasi pabota Ne 3. «HabroieHre MHUTO3a B K/IeTKaX KOHUMKA KOPeIIKa JIyKa Ha TOTOBBIX MUKpOTIperiapaTax».

JlaboparopHasi pabota Ne 4. «/3ydyeHre CTPOEHHUsI TIOTIOBBIX KJIETOK Ha TOTOBBIX MUKPOTIperiapaTax».

Tema 6. Hac/ie,cCTBeHHOCTb M U3MEHUMBOCTH OPraHU3MOB.

[Mpeamer W 3a/aud TeHeTUKW. VIcTopusi pa3BUTHSI TeHETUKU. PoOJib LIUTOMOTMU W 3MOpPUOJIOTMM B CTAHOBJIEHUM T'eHeTUKU. Bkmaf
POCCUMCKUX U 3apyOeXHbIX YUYEHbIX B pa3BUTHe TeHeTUKU. MeTo[bl TeHeTWKW (rUOpU0/IOTHUecKui, IL[UTOreHeTUUeCKUi, MOJIeKY/IsIpHO-
reHeTryeckuii). OCHOBHbIe TeHeTHUeCKHe MOHATUS. ['eHeThuecKasi CHKMBOJIMKA, UCI0/Ib3yeMasi B CXeMax CKpeLMBaHuM.

3aKOHOMEpPHOCTH Hac/iefIoBaHUsI TIPU3HAKOB, ycTaHOB/ieHHble I'. MeHgenem. MoHOruOpuaHOe CKpelljBaHUe. 3aKOH enuHO00pasus
riuOpUOB TIepBOro TOKoJeHus. [IpaBuio AOMHHMpPOBaHUs. 3aKOH paciieryieHus TIPU3HAKoB. ['mrore3a uncToThl rameT. [1osHOe ¥ HeEMOJHOe
JIOMHWHUPOBaHMe.

[OurnbpusiHoe CKpelyBaHue. 3aKOH He3aBUCHMOTO Hac/Ie[0BaHUs TIPU3HAKOB. L[uToreHeTHUeCKHe OCHOBBI JUTHOPUZHOTO CKpEIIVBaHMUSI.
Anamisupytoinee ckpelpiBaHue. Vcrob30BaHue aHaTM3UPYIOIIETO CKPELMBAHUS [I/isl OTIpe/ie/IeH s TeHOTHIa 0CO0u.

CueryieHHOe HaceJoBaHue rpu3HakoB. Pabora T. MopraHa Mo clerjieHHOMY Hacje/JOoBaHHIO TeHOB. HapyllleHue clieruieHUsi TeHOB B
pe3y/bTaTe KPOCCUHIOBepa.

XpOMOCOMHas Teopys Hac/ae[CTBeHHOCTU. ['eHeTHUeCcKue KapThl.



I'eneTuka mnosia. XpoMOCOMHOe ormpeje/ieHue Ioja. AyTOCOMbI Y I10/I0Bble XpOMOCOMBI. ['OMOrameTHble U rereporameTHble OpraHU3MBl.
HacnepmoBanue nNpr3HAKOB, CLIEIIJIEHHBIX C ITOJIOM.

V3MeHuMBOCTb. Buzbl M3MEHUMBOCTH: HeHacC/l1e[CTBeHHass M Hac/le[CTBeHHass. Ponb cpefibl B HeHac/e[ICTBEHHOM W3MEHUUBOCTH.
XapakTepyucTuka MOAW(UKALIMOHHOW W3MEHUMBOCTH. BapualMoHHbIM ps W BapualuMoHHass KpuBas. Hopma peakuuy mpU3HakKa.
KonnyecTBeHHbIe ¥ KaueCTBeHHbIE MPU3HAKK U X HOpMa peakiyy. CBOMCTBa MOAU(PUKALIMOHHON U3MEeHUYUBOCTH.

HacnencrtBeHHasi, WM TeHOTUNMYecKas, W3MeHUrMBOCTb. KomOMHaTHBHasi M3MeHUYMBOCTb. Mel03 M I10JI0BOM TpOLlecC — OCHOBA
KOMOMHATUBHOW H3MEHUMBOCTH. MyTalMoHHas W3MeHUMBOCTh. Krnaccudukaipiss MyTaiyii: reHHble, XPOMOCOMHbIe, TeHOMHble. YacToTa u
NPUYMHBI MyTaLuil. MyTareHHble ()akTOpbl. 3aKOH TOMOJIOTMUECKMX PS/IOB B Hac/leicCTBeHHOM n3MeHunBocTy H. V. BaBusoga.

BresziepHast Hac/le,CTBEHHOCTb ¥ U3MEHUHUBOCTb.

leHetnka uenoBeka. Kaprotun uesnioBeka. OCHOBHBIE METOZbI T€HETUKU YeIOBeKa: reHeayornuecKni, O/IM3HeLIOBbIH, [IUTOreHeTHYeCKUH,
OroXUMUUeCKUH, MoJeKy/IsspHO-TeHeTUUecKrii. CoBpeMeHHOe orpe/iesieHle TeHOTHIIa: TO/IHOTeHOMHOe CeKBeHWpOBaHWe, TeHOTUITMPOBaHue, B
ToM uuciae c nomoilbto [1]P-aHamm3a. HacsencTtBeHHble 3abosieBaHMsi uesioBeKa: TeHHble 0osie3HW, 0O/e3HM C Hac/ie[CTBEHHOU
TIpe/IpacIiosioKeHHOCTBI0, XPOMOCOMHbIe 6o/1e3HH. CoMaTHyecKue U reHepaTUBHbIe MyTalii. CTBO/IOBbIe KIeTKU. [IpuHIMIIBI 370poBoOro obpasa
)KW3HH, JUarHOCTUKH, TIPO(UIAKTHUKH U JieueHUsl TeHeTHUeckux Oose3Heil. MeauKo-reHeTHUeCKoe KOHCY/IbTUPOBaHUe. 3HaUeHHe MeJULIMHCKON
TeHeTHKH B TIPeJI0TBPAILeHNH 1 JIeYeHUH TeHeTUYeCKHX 3a00sieBaHNi uesioBeKa.

JleMoHCTpanum:

[Moptpetsi: I'. Menpens, T. Mopran, I'. ge ®pus, C. C. UetBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmurbl 1 cxembl: «MOHOTMOPUHOE CKPeIMBaHWe W ero LUTOreHeTHuecKass OCHOBa», «3aKOH PAaCIIeryieHUus U ero LUTOreHeTHuecKast
OCHOBa», «3aKOH UHCTOTHI rameT», «[IuruOpugHoe CKpeluBaHue», «L[uTo/oruyeckre OCHOBBI AWTMOPHAHOTO CKpelUBaHUs», «Meio3»,
«B3aumogelicTBUe anenbHbIX TeHOB», «l'eHeTUueckKWe KapThl pacTeHUM, >KUBOTHBIX W YejoBeKa», «['eHeTWKa Mosa», «3aKOHOMEPHOCTU
Hac/le/l0BaHusl, CLIEIJIEHHOTO C I0JIOM», «KapHroTUIlbl yesloBeKa U >KMBOTHBIX», «Buzibl U3MeHUMBOCTH», «MoguduKaliioHHasi N3MeHYUBOCTbY,
«HacnenoBanue pesyc-gakropa», «I'eHeTHKa rpynin KpOBU», « MyTalMOHHasi U3MEHUMBOCTb».

O6opyzoBaHye: MoJe/H-anryiMKauu « MoHOrHOprAHOe CKpeljuBaHue», «HernomHoe AOMUHUpOBaHWe», «IUrOpuHOe CKpeljrBaHue»,
«[TepekpécT XpoMOCOM», MUKPOCKOIN U MHUKporipernapaT «/Ipo3oduna» (HopMa, MyTaliu (OpMbl KPbUIbEB U OKpPacKH Tesa), repbapuii «I'opox
TIOCEBHOM».

JlabopaTopHbIe U MPpaKTUYeCKHe paboThI:

JlabopartopHasi pabota Ne 5. «/3yueHue pe3y/ibTaTOB MOHOTMOPWZHOTO W AWTMOPHHOTO CKpelMBaHWsl y Apo30¢uIbl Ha TOTOBBIX
MUKpOIIperiaparax».

JlaboparopHasi pabota Ne 6. «/3yueHre MoandHKaIMOHHONW N3MEeHYMBOCTH, TIOCTPOEHNe BapHaLlMOHHOTO Psifia M BapUaljUOHHOW KPUBOM».

JlabopatopHasi pabota Ne 7. « AHa/u3 MyTaluid y Apo30(usbl Ha TOTOBBIX MUKPOTIperiapaTax».



[MpakTuyeckast pabora Ne 2. «CocTaB/ieHHe ¥ aHau3 PO/JOC/IOBHBIX UeoBeKay.

Tema 7. CeneKijusi opraHnu3mMoB. OCHOBbI OHOTEXHO/IOTHH.

CesekiMsi Kak HaykKa W IIpoLiecC. 3aposK[eHue CelleKLuu U JoMecTyKanus. YueHuve H. V. BaBuioBa 0 LieHTpax NPOUCXOXKIEHUS U
MHOTr000pa3ust Ky/JIbTypHBIX pacTeHul. L{eHTpbl IPOUCXO0XK/AeH!Us JOMAIIHUX )KUBOTHBIX. COPT, MOPO/Aa, ILITaMM.

CoBpemMeHHbIe MeTO/IbI CesleKI[UM. MacCOBbI U WHAWBUAYANbHBIA OTOOPHI B CeeKIUA pacTeHui W KUBOTHBIX. OlleHKa 3KCTepbepa.
bau3kopocTBeHHOe CKpellvBaHWe — WHOpUAWHT. Uwucras nuHus. CKpellMBaHWe UWCTBIX JMHWN. ['eTepo3uc, wiu TrUOpUAHAs CHa.
HepogcTBeHHOe cKpelriBaHue — ayTOpuauHr. OTHanéHHas THOpUu3anys 1 eé ycrexy. VICKyCCTBeHHBI MyTareHe3 U MojTydeHue TOJUIION/IO0B.
JocTwKeHUs CesleKLIMM PAaCTeHUU, )KUBOTHBIX U MUKPOOPTaHHW3MOB.

BroTexHOMOTHsST KaK OTpac/ib MPOW3BO/CTBA. ['eHHasi MH)XeHepusl. DTarbl co3/iaHust pekombuHaHTHOM [JTHK U TpaHCreHHBIX OpraHU3MOB.
Knerounas wmnxeHepusi. KiietouHble KyJbTypel. MUKpPOK/IOHanbHOe pa3sMHOXXeHMe pacTeHUW. KiloHMpoBaHMe BBICOKOINPOAYKTUBHBIX
CeJTbCKOXO03SICTBEHHBIX OPraHW3MOB. DKOJIOTMUecKre U 3Thudeckue rpobsiembl. 'MO — reHeTHUeCKH MOAU(PULIMDOBaHHbIE OPraHU3MBI.

emMoHCcTpaLuu:

[Toptpeter: H. Y. Basuinos, 1. B. Muuypus, I'. /1. Kaprieuenko, M. ®. I1BaHOB.

Tabmumiiel U cxeMbl: KapTa «LIeHTpBI TPOMCXOKAEHUSI U MHOT000pa3usi Ky/IbTyPHBIX pacTeHui», «I10po/ibl JOMaITHUX >KUBOTHBIX», «CopTa
KyJIbTYPHBIX pacTeHui», «OtaanéHHas rubpuansanus», «PaboTsl akagemuka M. @. MBaHoBa», «Ilommnonausi», «O0BEKTE OMOTEXHOIOTUNY,
«KneTouHsle Ky/lbTypbl ¥ KJIOHUPOBaHUe», « KOHCTpyHpOBaHue U MTePeHOC FeHOB, XPOMOCOM».

OO6opyzoBaHre: MY/sDKM TIJIOZOB W KOPHEIIOZNOB AWKKAX (OPM U KyJbTYPHBIX COPTOB pacTeHud, repbapuii «CebCKOXO03SHCTBEHHbIE
PacCTeHus».

JIaGopaTopHble  MpaKTHYeCcKHe padoThI:

OKckypcusi «OCHOBHbIE METO/Ibl M JOCTM)KEHUs Ce/IeKLIMM pacTeHWM Y )KMBOTHBIX (Ha CeJIeKLMOHHYIO CTaHLMIO, MJIeMeHHYI (epmy,
COPTOMCITBITAaTe/IbHBIA YUaCTOK, B TETUIMYHOE XO35IMCTBO, 1ab0paTOpHIO arpOyHUBEPCUTETAa WK HAyuHOTO 1[eHTPa)».

11 KJIACC
Copep>xanue Kypca 6uosioruu 11 Knacc
Tema 5. Opranu3MeHHbIH YPOBEHb OpraHu3aliuM XXuBou matepuu (17 yac)
OpraHu3MeHHbIN YPOBEHb KU3HU U €r0 pojib B ipupoe. Opranusm kKak 6rocucrema. [Iporeccs )ku3HeesTelTbHOCTH OPraHu3MOoB. Perysius
TIPOLIeCCOB JKU3He/IesATe/IbHOCTH OPraHU3MOB. Pa3nmnuusi OpraHM3MOB B 3aBUCUMOCTH OT CIIOCO00B NMuTaHus1. IHAMBHUIyaibHOe pa3BUTHe
OpraHv3MoB. Pa3MHOkeH1e OpraHn3MoB. OMOPHUOHAIBHBIN U TOCTIMOPHOHAIBHBIN TIEPUO/IBI PA3BUTHSI OPraHU3Ma.
['eHeTHKa — HayKa 0 3aKOHOMEDHOCTSIX Hac/eJCTBEHHOCTH ¥ M3MeHUUBOCTU. OCHOBHbIE MTOHSITUSI TeHETUKH. XPOMOCOMHasi TeOpHUs
HacnefcTBeHHOCTU. CoBpeMeHHble TIpe/iCTaB/IeHNs O TeHe, TeHOTUIIe U TeHOMe.
HacnefcTBeHHOCTb ¥ MI3ME@HUMBOCTb — CBOMCTBA OPraHM3MOB



N3mMeHUMBOCTh MPU3HAKOB OpPraHM3Ma U ee TUMbI (Hac/eICTBeHHasi M HeHac/leICTBeHHas1). MyTalyuy, UX MaTepyuajbHble OCHOBBI — U3MeHeHHe
TeHOB U XpOMOCOM. MyTareHbl, UX BMsIHUE Ha OPraHU3M uesioBeKa U Ha )KUBYIO MPUPOAY B 1ie/ioM. ['eHeTHUeCKre 3aKOHOMEPHOCTU
Hac/ie/IoBaHusl, yCTaHOB/IeHHbIe ['.MeH/je/1eM, X LIUTOJIOTMUeCKHe OCHOBBI. MOHOTHOPHIHOE U JUrHOpUAHOe cKpeluBaHue. 3akoH T.MopraHa.
['eHeTHKa T0J1a ¥ HaC/iefloBaHKe, CIeryieHHOoe C TIosioM. HaceficTBeHHbIe 60sie3HH, UX MPO(UIAKTUKA. ITHUECKHE aCTIeKThl MeAULUHCKON
reHeTUKU.

['eHeTHUeCKHe OCHOBBI cesieKiuu. Bkiaz H./.BaBuioBa B pa3HooOpa3ue cesekijuu. Y ueHbie H.J1.BaBuUioB o0 1jeHTpax MHOroo0Opasus 1
TIPOMCXOXK/IeHUS KYJIbTYPHBIX pacTeHnid. OCHOBHbIE METO/IbI CeJIEKI[MH: THOPUIN3al[is U UCKYCCTBEHHBIN 0TOOp. BruoTexHosorus, ee
JOCTI)KeHUsI. DTUUeCKre acrieKThl pa3BUTHsI HEKOTOPBIX UCC/Ie/JOBaHUl B OMOTeXHOJIOTHH.

dakTophI, OTIpe/iesIsIolIHe 310POBbe UesioBeKa B 00IIleCTBe.

Bupychl — HekleTouHasi popMa CylieCTBOBaHHsI OpraHu3MoB. BupycHble 3a6osieBadusi. Criocobsr 60ps0b1 co CITVJom.

JTaGoparopHas pa6oTa 1 «BbisiBieHHe MOBe/leHUeCKHUX PeaKIUii XKUBOTHBIX Ha (PaKTOPBI BHEIITHe!H cpefib»

JlabopaTopHas padoTa 2 «PelieHre 37ieMeHTapHBIX TeHETUYEeCKUX 3aiau»

Tema 6. KneTouHbliii ypoBeHb OpraHu3aljum xXu3Hu (8 uacos)

KreTouHbIl ypoBeHb OpraHv3aly XKU3HU U ero poJib B IpyUpo/e. PasBrTre 3HaHUM O KeTKe. MeTo/bl U3yueHus KIeTKH.

KJiteTKa Kak 3Tar 3BOJIFOI[UH >KUBOTO B MCTOpPUH 3eMn. CTpoeHre KieToK. MHoroobpasue K/IeToK U TKaHeid. OCHOBHBIE TI0/I0’KeHHUST K/IeTOUHOM
Teopuu. 3HaueHHe KJIeTOYHOW TeOpUU B CTAHOB/IEHUH eCTeCTBEHHOHAayUYHOU KapTHHbI MUpa. OCHOBHBIE YaCTHU B CTPOEHUM KIIETKHU.
[ToBepXHOCTHBIN KOMITJIEKC KJIeTKH — OHosiornueckasi Membpana. [lurorisiasma ¢ opraHouZiaMy ¥ BKTFOUEHUSIMU. SIp0 C XpOMOCOMaMH.
[TocTosiHHBIE ¥ BpeMeHHbIe KOMITOHEHTHI K/IeTKU. MemOpaHHbIe 1 HeMeMOpaHHbIe OpraHOU/IbI, MX (PYHKIMHU B KieTKe. [[poKapuoThl U
3YKapHuOThI. ['UIOTe3bl MPOUCXO0XKIEeHHS 3YKapUOTUUEeCKUX K/IETOK.

Knerounslii 1ks. [lesieHre KIeTKU — MUTO3 U Metio3. CoMaThuecKue ¥ MoJioBbie KieTKH. OcoOeHHOCTH 00pa30BaHMsI TIOIOBBIX K/IETOK.
CrpykTypa xpomocoM. Crietiidudeckue 6e1Ku XpoMocoMm, X ¢hyHKmd. XpoMatuH — komruiekce JJTHK u cietududeckrx 6enkoB. @yHKIMU
XPOMOCOM KaK CUCTeMbl TeHOB. JIUIION/IHBIA 1 raruioniHbIA Habop XpOMOCOM B K/leTKaX. ['oMO/IorHuHbIe ¥ HerOMOJIOTUUHbIE XDPOMOCOMBI.
3HaueHHe BU/IOBOTO TIOCTOSTHCTBA YKC/Ia, (hOPMBI M pa3MepOB XPOMOCOM B KJieTKax. ['apMOHUS U 11e/1ec000pa3HOCTh B )KUBOU KJIETKe.
JIaboparopHas padota 3. «/ccienoBanre a3 MUTO3a Ha MUKPOTIperiaparte KJIeTOK KOHYMKA KOPHSD».

HccnedosaHue npoHuyaemocmu pacmumesibHbIX #CUBOMHbIX Kiemok. HabatodeHue niasmonu3a u 0eniasmonusd 6 Kaemkax snudepmucd AyKa)
Tema 7. MosieKy/IipHBIM YPOBEHb MPOSIB/IeHH XXU3HH (9 uacoB)

Moneky/sipHbIN YPOBEHb >KHU3HH, er0 0COOeHHOCTH U POJIb B TIpUpo/ie. HyKieMHOBBIe KUC/IOTHI U MX CTPOeHHe U (QDYHKIUY B KIIeTKe.
OcCHOBHbIE XMMUYeCKHe COeZIMHEeHHs] )KUBOU MaTepun. MaKpo- ¥ MUKPO3/1eMeHThI )KUBOro. OpraHnyeckye 1 HeopraHuueckue BellecTBa, UX POJib
B K/leTKe. Bo/ia — Ba>KHBIM KOMITOHEHT >XUBOT0. OCHOBHbIE OMOTIOIMMEPHbBIE MOJIEKYJIbI )KUBOW MaTePUU.

Posb opraHruecKUx BeIleCTB B K/IeTKe OpraHri3Ma ueyioBeKa: 0e/KoB, yTIeBO/[0B, JIMTIU/IOB, HyK/IEMHOBBIX KHCJIOT.

CTpoeHure U XUMHUUECKUIM COCTaB HYK/IEMHOBBIX KUCJIOT B K/ieTKe. [ToHsTHe 0 HyK/IeoTuze. CTpykTypa u ¢pyHkimu [JHK — HocuTtesns



HacsieicTBeHHOM nHdopMaru Kietku. Perikanust JJHK. Marpuunas ocHoBa periukaiu THK. ITpaBusio komrsiemeHTapHOCTH. ['eH. [ToHsiTHE
o0 KozioHe. ["'eHeTnueckuii Koz, CTpoeHue, pyHKIMN 1 MHOroobOpa3ue hopm PHK B KrieTke.

[Tpotiecchl cMHTE3a Kak yacTh MeTabo/M3Ma B )KUBBIX KileTKaX. POTOCHHTe3 KaK YHUKa/TbHAst MOJIEKYJISipHasi CHCTeMa TPOIIeCCOB CO3/IaHUs
opraHnyeckux BeljecTB. CBeTOBbIe ¥ TeMHOBBIE peakliu oTocuHTe3a. Posb oTocuHTe3sa B ripupoge. IIporieccs brocuHTe3a MosieKys Geska.
MouseKkynsipHble NPOLIeCChl pacllelieHrst. XMMUYecKoe 3arpsi3HeHre OKpYyrKarollel cpe/ibl. Bpems 5K0/10rnueckon KyabTypsl.

O600611jeHre 3HaHUM 0 MHOT000pasuy XKU3HH, MPeZCTaBlIeHHON 61ocrcTeMaMy Pa3HBIX YPOBHEH CI0XKHOCTU. OT/IMUMe J)KUBBIX CUCTEM OT
HE>KUBBIX.

Tema 1. DBo/TIOIMOHHAA 0HO/IOTHA.

[MpeAnockiIKK BO3HUKHOBEHUSI SBO/TIOLIMOHHON Teopru. DBOJIIOL[MOHHAs Teopusi U eé MecTo B Ouosioruu. BiiusiHie 3BOJIIOLMOHHON TeOpUU
Ha pa3BUTHe OMOJIOTHUU U JPYTUX HayK.

CBugeTenbCTBa 3BOMOLMU. [TaneoHTOI0rMYeCKIe: TTOC/e/10BaTe/IbHOCTh MOSIB/IEHUS] BU/OB B Ma/IeOHTOIOTMUECKOM JIeTOMUCH, TTepeX0/IHbIe
tdopmbl. Buoreorpaduueckre: cXoACTBO U pa3nnuue GayH U (yiop MaTePUKOB U OCTPOBOB.

OMOpuosioruyeckre: CXOCTBa M Pa3MuMsi SMOPHOHOB Pa3HBIX BH/OB IMO3BOHOYHBIX. CpaBHHUTE/bHO-aHAaTOMHUECKHUe: TOMOJIOTHYHbIE,
aHAJIOTUYHbIE, PYJUMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJIEKy/IIPHO-OMOXUMHUYECKHe: CXO/JCTBO MEXAHHW3MOB HAC/Ie[ICTBEHHOCTH YW OCHOBHBIX
MeTaboIMueCcKuX MyTel y BceX OpraH1u3MOB.

OBomonmoHHass Teopusi Y. [lapBuHa. IIpefnochlIKM BO3HUMKHOBEHMS! [apBUHM3Ma. [IBIDKyIjMe CWIbl 3BOJIOLMU BHUJOB Mo [lapBuHY
(130BITOUHOE Pa3MHOKeHHe TPU OTPAaHUUYeHHOCTH PeCypCoB, HeomnpezenéHHasi M3MeHUMBOCThb, 60pb0a 3a CyliecTBOBaHUe, eCTeCTBeHHbIN 0TOop).

CunTeTnueckas Teopusi 3Bo/oLd (CT3I) 1 eé 0CHOBHBIE MOMOXKEHUS.

MukposBomorus. [TonysiAuys Kak evHMLIa BU/IA U SBOTIOLUH.

Iewxyiue cusbl ((haKTOpbI) 3BOMIOLMK BUZOB B MPHUPO/e. MyTalMOHHBIN TPOL[eCC U KOMOMHATUBHAs U3MEHUMBOCTb. [10OMy/IsiliiOHHbIe
BOJIHBI U Jipeii reHoB. VI30/1s11Ust 1 MUTpaL{usl.

EcrecTBeHHBINM 0TOOP — Harpapsisttolvid (hakTop 3Bomonyy. PopMbl €CTeCTBEHHOTO 0TOOpa.

[TprcnocobeHHOCTh OPraHM3MOB KakK pe3yJ/ibTaT 3BO/OLMU. [Ipumeps! ripucrocobieHrii y opraHu3MoB. ApoMopdo3bl ¥ UAX0aAarTalyiu.

Bup u BupoobpasoBanue. Kpurepuu Buzia. OcHOBHBIe hopMbl BUj000pa30oBaHust: reorpaduyeckoe, SK0JI0THUECKOe.

MakposBomonys. DopMel 3BoTOLUM: (pUeTHYecKasl, AUBepreHTHasl, KOHBepreHTHasi, lapasesbHas. HeoGpaTUMOCTb 3BOJIOLIUH.

[TpoucxoxeHre OT HecreljMaIM3upoBaHHbIX MpeiKoB. [Iporpeccrpytoljas cneryanu3anys. AfanTyvBHasL pajydaLysl.

JdemMoHcTpanmu:



[Toptpets!: K. Jlunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkenb, ®. Mronnep, A. H. CeBep1ios.

Tabmuipl 1 cxeMbl: «Pa3BUTHe OpraHMUECKOro MHUpa Ha 3emyie», «3apOJbIIIM MMO3BOHOUHBIX >XMBOTHBIX», «ApPXeonTepukc», «Dopmbl
60pbObI 3a cyliiecTBOBaHUe», «EcTecTBeHHbIN 0TOOP», «MHOr00Opasye COpTOB pacTeHui», «MHOroobpasue Mopo/ >KUBOTHBIX», «[Iomynsium»,
«MyTalMoHHasi U3MEeHUHUBOCTh», «ApoMopdo3bi», «Vauoagantaimm», «O01asi gereHepaiusi», «IBIKYIHe CHIbI 3BOMIOIMM», «KapTa-cxema
Mapiipyta myTemectBusi Y. [lapBuHa», «bopbba 3a cymectBoBaHue», «IIpucrocob6eHHOCTE  OpraHu3MoB», «['eorpaduueckoe
BU/J000pa3oBaHre», « IKOJIOrHUecKoe BUA000pa3oBaHue».

O6opyioBaHMe: KOJUIEKI[USI HACEKOMBIX C PA3/IMUHBIMU THUTIAMM OKpackKu, HaOOp TUIOIOB U CeMsH, KOJuleKiusi «IIpumepnl 3alUTHBIX
TIPUCTIOCO0IEHUH Y )KUBOTHBIX», MO/iesTb «OCHOBHBIE HampaB/IeHHUs YBOJTIOINN», 00BEMHast Mojiesib «CTpOeHHe FOJIOBHOTO MO3Ta TI03BOHOUHBIX».

buoreorpaduueckasi Kapta Mupa, KoJieKiusi «®DopMbl COXpaHHOCTH HCKOTIAeéMbIX >XMBOTHBIX M pacTeHHil», MOZe/b arrTuKalus
«[TepekpécT XpOMOCOM», BIaXKHbIE TTperapaThl «Pa3BUTHEe HACEKOMOT0», «Pa3BuTHe NATyIIKW», MUKpoIpernapaT «/po3oduia» (HopMa, MyTaljiu
(hopMbI KpbIJIbeB U OKPacKy Tesa).

JIaGopaTopHble  MPaKTHYeCcKHe padoThI:

JlabopatopHasi pabota Ne 1. «CpaBHeHHe BU/IOB 110 MOP(}OIOTHIECKOMY KPUTEPUIO».

JlaboparopHast paboTa Ne 2. «OrrcaHye IprUCcIioco0/IeHHOCTA OpraHU3Ma M e€ OTHOCUTE/TLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHe )XH3HU Ha 3emiie.

IloHayuHbIe TIpe/ICTaBI€HUSI O 3apO’KAEHWHU >XW3HU. HayuHble THUIOTe3bl BO3HUKHOBEHMS >KU3HU Ha 3emsie: aOWoreHe3 U TAHCIIEPMUSI.
XuMHueckasi 3BOJTIOLMSI. AOHOTeHHBIM CUHTe3 OpPraHUYeCKWX BEILeCTB U3 HeOPraHWUeCKUX. DKCIIeEPUMEHTA/TbHOEe TIOATBEPXKIeHNe XUMUUYeCKOH
sBosroIK. HauanbHble 3Tambl Ouonoruueckoi sposoruu. ['mriore3za PHK-mupa. @opmupoBaHrue MeMOpaHHBIX CTPYKTYP U BO3HUKHOBEHHE
MIPOTOK/IeTKU. [IepBbie KJIeTKU M UX 3BOJIIOLMS. POPMUPOBaHME OCHOBHBIX TPYIII )KUBBIX OPraHU3MOB.

Pa3BuTHe >KHM3HM Ha 3emsie 1O 3paM U Tepuojam. Katapxeii. Apxelickas W TmpoTepo3oiickasi 3pbl. [laneo3olickasi spa U e€é TepuoJpbl:
KeMOPUMCKHIA, OpAOBUKCKUHN, CUTYPUNCKWH, IEBOHCKWN, KAMEHHOYTOJIbHBIN, TIEPMCKHIM.

Me3030licKasi 5pa U eé Tepuo/ibl: TPUACOBbIM, FOPCKUM, MeJIOBOM.

KaitHo30licKast 3pa U eé repuo/bl: MaseoreHOBbIM, HEOTeHOBBIM, AHTPOIOT€HOBBIM.

XapakTeprCcTHKa K/IMMara 1 reojiornyeckux npotieccoB. OCHOBHbIE 3Tarlbl 9BOJIFOL[MM PAaCTUTETIbHOTO U )KUBOTHOTO MUpPa. ApoMopdo3bl y
pacTeHui U >KUBOTHBIX. [1osiB/IeHHe, pacliBeT U BLIMUPaHKe TPYTIII KUBBIX OPraHU3MOB.

CucTemMa OpraHu4eckoro Myupa Kak oTpakeHue 3BosiroLiid. OCHOBHbIE CICTeMaTHUeCcKue TPYIIbl OpraHU3MOB.

OBOMIOLIMST  uesioBeKa. AHTpDOIOJIOTHUsS KaK Hayka. Pa3BuTHe mpe/CcTaB/ieHUWM O TPOMCXOXAEHWU uYesioBeKa. MeToabl H3ydyeHuUs
aHTporioreHe3a. Cxo/[CTBa 1 pa3/iMuus uesoBeKa 1 )KUBOTHBIX. CHCTeMaTHUeCcKoe MoJI0)KeHHe yesioBeKa.

Iewxyiue cwibl (dhakTopbl) aHTpororeHe3a. HacneqcTBeHHasi W3MEHUMBOCTb U eCTeCTBeHHBIM 0TOOp. OOiecTBeHHBIN 00pa3 >KW3HH,
V3rOTOBJIEHWE OPYAUN TPYZQ, MbILLLJIEHNe, Deub.



OCHOBHBIE CTauM W BeTBM SBOJIIOL[UM 4YeJlOBeKa: aBCTpajsionurek, YenoBek yMesnbld, YenoBek mnpsMoxofsmuii, YesoBek
HeaH/lepTa/ibCKuii, UesoBek pa3yMHbIi. Haxo#Ku MCKOMaeMbIX OCTaTKOB, BpeMsl CYIIeCTBOBaHMsI, 00/1aCTh pacipoCTpaHeHus], 00bEM T'OJIOBHOTO
Mo3ra, 06pa3 Ku3HH, OpyAus.

Yenoeeueckue pacbkl. OCHOBHbIe OOJIbIIME PacChl: eBpOIeoHHas (eBpa3uiickasi), Herpo-aBCTpasonJHast (3KBaTOpPHabHasi), MOHTOJIOWHAS
(asuaTcko-amepukaHcKasi). UepTbl TMpHUCIIOCOOTIEHHOCTH TIpeZCTaBUTeNell 4YeloBeUeCKMX pac K YC/IOBUSIM CyIleCTBOBaHMs. EJWHCTBO
yesioBeueckux pac. Kpuruka pacusma.

JleMoHCcTpanum:

IToptpetsr: ®@. Pexu, JI. I1actep, A. 1. Onapun, C. Munnep, I'. FOpy, Y. [JapBuH.

Tabmurbl u cxembl: «Bo3HuKHOBeHHe COJTHEUHOM CHCTeMbl», «Pa3BuUTHe OpraHMYecKOro Mupa», «PacTuTenbHasi KieTKa», «KUBOTHast
K/eTKa», «[IpokaproTryeckas Kinetka», «CoBpeMeHHasl CCTeMa OPraHU4YeCcKOro Mupa», «CpaBHeHMe aHaTOMUUECKUX UepT CTPOeHUs uesloBeKa 1
yesioBeKOOOpasHbIX 00e3bsiH», «OCHOBHbIE MecTa MajJeoHTOJIOTMUECKUX HaxO/I0K TpeJKOB COBPEMEHHOI'O uesloBeKa», «/lpeBHellne mou»,
«/lpeBHue mr0an», «IlepBble cOBpeMeHHbIe THU», «HemoBeueckue pachi».

O6opyzoBanuve: Mynsbku «IIporcxoxxeHre uesnoBeKka» (OFOCTBI aBCTpasIONUTeEKa, MUTEKAHTPOIIA, HeaHZepTasblia, KPOMaHbOHLIA), C/IETKH
WM M300pa>keHHst KAMEHHBIX OPY/HM 1TepPBOOLITHOTO ueioBeKa (KaMHH-UOMIephl, pyousia, ckpebsia), TeoXpoHOI0ruueckasi Tab/via, KO/UIeKLIUS
«®DOpMBI COXPAHHOCTH MCKOTIAeMbIX )KUBOTHBIX M PACTEHHUI».

JlabopaTopHbIe U MPpaKTHYeCKHe paboThI:

[MTpakTueckast pabota Ne 1. «/3ydyeHHre NCKOMIaeMbIX OCTaTKOB PACTEHUI U )KUBOTHBIX B KOJIJIEKLIASIX».

OKCKypcusi «DBOJTIOLMST OPraHMYeCcKOT0 MUpa Ha 3emsie» (B eCTeCTBeHHO-HayUHbIM WK KpaeBeJ4ecKuil My3eid).

Tema 3. OpraHusMbl H OKpYy)Kawoias cpeja.

OKosiorMsi KakK Hayka. 3ajjaud W pasfiesibl JKOJOTMH. MeTOoAbl 3KOJOTUYECKUX HCC/IeOBaHUM. ODKOJIOTHUECKOe MHPOBO33pDeHHe
COBPEMEHHOT'0 UesioBeKa.

Cpezbl 00MTaHMsSI OPraHM3MOB: BOZHAs, HA3eMHO-BO3/1y1lIHas1, [IOUBEHHAsi, BHyTPUOPraHM3MeHHasl.

Okonornyeckre ¢aktopel. Knaccudukanus skomoruuecknx (akTopoB: abuoTHueckue, OWOTHUECKHe W aHTpOIOTreHHble. [leiicTBHe
9KOJIOTUYeCKUX (PaKTOPOB Ha OPTaHU3MBI.

Abuotnueckre (akTOpBI: CBET, TeMIEPaTypa, BAaKHOCTb. dotomepuogusm. [IpucrnocobieHusi OpraHU3MoB K JeHCTBUI0 aOMOTHUECKUX
(akTopoB. Bronornyeckye puTMeI.

Buornueckue ¢akropbl. Bugbsl 6MOTHYECKHX B3aMMOJEMCTBUM: KOHKYPEHLUs, XMIIJHAYeCcTBO, cMM6M03 U ero ¢opmel. [lapasutusm,
KOOTiepaLysi, MyTyalu3M, KOMMeHCa/u3M (KBapTUPAHCTBO, Hax/eOHUUeCTBO). AMeHCaiu3M, HeUTpaiu3M. 3HaueHWe OUOTHUeCKHX
B3aUMO/IeNICTBHI J|/Is CYILIeCTBOBAHKSI OPraHM3MOB B TIPUPOJHBIX COOOIeCTBax.



OKOJIOTUYeCKUe XapaKTepyuCTHUKU Tony/styd. OCHOBHbIe TTOKa3aTe/Id MOIYJISLUU: YUCIeHHOCTb, IVIOTHOCTb, POXK/AaeMOCTb, CMEPTHOCTb,
TIPUPOCT, MUrpaLys. [JuHaMyKa YXC/IeHHOCTH TOIYJIALUY U eé peryJIsiusl.

JdeMoHcTpanmu:

[Moptpetsr: A. l'ymbonbar, K. ®@. Pynbe, 3. 'ekkenb.

Tabmupl ¥ cxembl: Kapta «[IpupogHbie 30HBI 3eMmn», «Cpeiapl 00WTaHUS OpraHU3MOB», «®DoTomepuogusm», «llomymsAium»,
«3aKOHOMEPHOCTH POCTa YMC/IEHHOCTH MONYJ/ISIUU UHPY30pUU-Typesibkiny», «[1ulleBbie Lenmy».

JlabopaTopHbIe U MPpaKTHYeCKHe paboThI:

JlabopatopHasi pabota Ne 3. «Mopdonoruueckrie 0COOEHHOCTH PaCTeHUH U3 pa3HBIX MECT OOUTAHHUS».

JIabopaTopHasi pabota Ne 4. «BiusiHue cBeTa Ha pOCT M Pa3BUTHE UEPEHKOB KOJIEyCa».

[MpakTueckast pabota Ne 2. «[ToACYET TJIOTHOCTH TIOMYJISAL[UA Pa3HBIX BUZOB PAaCTEHUIA».

Tema 4. Coo01ecTBa ¥ 3K0JI0THYECKHe CHCTeMbI.

Coo0b1iecTBo opraHu3mMoB — 6rorieHo3. CTPYKTYphbl OHoOLIeHO3a: BUIOBasi, IPOCTPAaHCTBeHHas!, Tpodudeckas (muiieBasi). BUbl-A0MHUHAHTHI.
Cas13u B Ouo1jeHo3e.

Okosiornyeckre cucteMbl (3kocucteMsel). [loHsiTie 06 3KocucTeMe U OuoreoiieHo3e. PYHKIMOHAIbHbIE KOMITOHEHTBI 3KOCHCTEMBI:
NIPO/IyLIeHThl, KOHCYMEeHTbI, pe/lylieHTbl. KpyroBopoT BelljecTB U MOTOK 3HePruM B skocucteMe. Tpoduueckue (MUiLieBble) YPOBHU SKOCUCTEMBI.
[MumeBsie e ¥ ceT. OCHOBHBIE TTOKAa3aTe/Hd SKOCUCTEMbBI: OMOMacca, TPOAYKIHUSA. DKOJIOrMUecKre MUpaMU/IbL: TPOAYKIUH, UMCIeHHOCTH,
6romaccel. CBOWCTBA 9KOCUCTEM: YCTOWYUBOCTh, CAMOPETYJIsiLys, pa3BuTre. CyKIjecCusl.

[TpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTeMa XBOMHOI0 WM IKMPOKOIUCTBEHHOTO Jleca.

AHTpOMOreHHbIe 3KOCHUCTeMbI. ATPO3KOCHCTeMBbl. YpOo3KocHcTeMbl. Buosiornyeckoe M XO3sIICTBEHHOE 3HaueHHe arpo3KOCHUCTeM U
ypbo3KocucTeMm.

bropasHoobpa3ue Kak (pakTop yCTOMUMBOCTH 3KocucTeM. CoxpaHeHHe OMOIOTHYeCKOTo pa3HO0Opasus Ha 3emiie.

Yuenue B. U. BepHazckoro o 6uocdepe. I'panuiibl, coctaB u cTpykrypa buocdepsl. XKuBoe BeljectBo u ero ¢yHkimu. OcobeHHOCTH
brocdeps! Kak r7100aMbHOM KOCHCTeMBI. [JiHAMIUUecKoe paBHOBecHe U obpaTHasi CBsi3b B Orocdepe.

KpyroBopoTh!I BelljecTB ¥ GMOre0XMMUYeCKHe IUKJIbI 3/1eMeHTOB (YTJ/1epo/ia, a30Ta). 30Ha/IbHOCTh Oruocdepbl. OCHOBHbIE OMOMBI CYIIIH.

YenoBeuecTBo B Orocgepe 3em. AHTPOTIOTeHHbIe M3MeHeHMst B Orocdepe. ['1obanbHbIe 3K0M0THUecKe TIPoOIeMbl.

Cocy1iecTBoBaHWe TpUPO/bI U dYesoBeuecTBa. CoxpaHeHue Ouopa3HooOpa3usi Kak OCHOBa ycToWumBOCTH Ouocdepbl. OcHOBa
paLMOHALHOTO YIIpaB/ieHust IPUPOAHBIMU PecypcaMH U UX UCTo/b3oBaHue. [locTiKeHust OMOMIOTUY U 0XpaHa TIPUPO/BbI.

JleMoHCTpanuu:

[Moptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHagckuii.



Tabmurbl v cxembl: «IuiieBsie ienu», «broLeHO3: cocTaB U CTPyKTypa», «[IpupoHbie coobiecTBa», «Llerny nutaHus», «DKOI0THUYecKast
npamuza», «buocdepa M yenoBeK», «DKOCHCTEMa IIHMPOKOIMCTBEHHOTO Jjeca», «JKOCHCTeMa XBOWHOrO Jjeca», «buoleHo3 Bojoémar,
«ArporieHos», «IIprMepHBIe aHTPOIOreHHbIe BO3JEeHCTBHSI Ha MPUPOLY», «BakHeie MCTOYHHUKH 3arps3HEeHHs BO3JyXa W TPYHTOBBIX BOI»,
«[TouBa — BaxkHeWIIasi cocTaBstolias Ouocdepbl», «DakTopbl Aerpajaruy MouB», «IlapHUKOBBIA 3¢ heKT», «PaKTOpbl paJUOaKTUBHOTO
3arpsisHeHust 6uocdepei», «O6iias cTpykTypa Ouocdepsi», «PacrpocTpaHeHre >Xu3HH B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsi»,
«Kpyrosoport yriepoza B 6rocdepe», «KpyroBopoT a3oTa B IIPUPOE».

O6opyoBaHue: MOJeNb-anTuIdKalus «TuruuHele OUOIIEHO3bI», Tepbapuii «PacTuTtenbHble COOOIECTBA», KOJUIEKIUH «BHOIEHO3»,
«Bpegureny Ba)kKHEMIIIMX CETbCKOXO3AHWCTBEHHBIX KYy/IbTyp», repbapuv U KOJ/UIEKI[UM PACTeHWH W >KUBOTHBIX, TMPUHAJJIEXXAI[de K pa3HbIM
9KOJIOTMYeCKUM TPyTINiaM 0JHOT0 Buza, KpacHast kaura Poccuiickoit ®@ejepariuu, n300pakeHHs1 OXpaHsIeMbIX BH/IOB PACTEHUH U )KUBOTHBIX.



IINMTAHNPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BMOJIOIMMM HA BA30OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHNA

CornacHo ®I'OC COO, ycraHaBIMBaKOTCsl TpeOOBaHUs K pe3y/ibTaTaM OCBOeHHsl 00yuaroIMMUCS MPorpaMM CcpefiHero o01iero o6pa3oBaHus:
JTMYHOCTHBIM, METaNpeIMETHBIM U TIPeJMETHBIM.

JIMHHOCTHBIE PE3YJ/IbTATDI

B CTpyKType JIMYHOCTHBIX pe3yJ/IbTaTOB OCBOEHUs TIpefiMeTa «BHOJOrHs» BhIZie/IeHbI C/Ie/IIOIIMEe COCTABISIOIINME: 0CO3HAHNE 00YUarOLUMUCS
POCCHICKOM TPaKJAaHCKOW WMJAEHTUYHOCTHM — FOTOBHOCTM K CaMOPAa3BUTHIO, CaMOCTOSITEIbBHOCTH M CaMOOIpeZiesIeHUI0, Hajuude MOTMBaLMu K
00yueHHI0 OMOJIOTHY, Lie/leHarnpaB/ieHHOe pa3BUTHE BHYTPEHHUX YOeX/eHU TMYHOCTH Ha OCHOBE K/TFOUEBbIX L[eHHOCTeH W UCTOPUYECKUX TPaZULIUMA
pa3BUTHs OMO/IOrMUECKOro 3HaHMsl, TOTOBHOCTb M CIIOCOOHOCTh 00YYaroIIMXCsl PyKOBO/CTBOBATLCS B CBOEH JlesTe/TbHOCTH 1IeHHOCTHO-CMbICJIOBBIMU
yCTaHOBKAaMH, TIPUCYIIIUMU CUCTeMe OUO0JIOTHYecKoro obpa3oBaHusl, Ha/lnure KOJ0rMUecKoro rMpaBOCO3HaHUs, CIOCOOHOCTH CTaBUTBH L{eJId U CTPOUTh
)KU3HEeHHbIe I/IaHbl.

JInyHOCTHBIE pe3y/bTaTbl OCBOEHWsI Tpejgmera «buomnorusi» AocTuraroTcs B eJUHCTBe yueOHOW M BOCIIUTATe/NbHOM [JesTelbHOCTU B
COOTBETCTBUU C TPaZMLIMOHHBIMHA DPOCCUMCKUMH COLIMOKY/IbTYPHBIMH, MCTOPUUECKMMH M [YXOBHO-HDPABCTBEHHBIMHU LIEHHOCTSIMHM, NPUHATHIMUA B
o011jecTBe TIpaBU/IaMd 1 HOPMaMH TIOBeZIeHHsI ¥ CITIOCOOCTBYIOT TIPOL{eCCaM CaMOTIO3HAHUS, CAMOBOCITUTAHUS M CAMOPA3BUTHS, Pa3BUTHsI BHYTPEHHEH
TIO3WILMY JTMYHOCTH, TIaTPUOTH3Ma, YBa)KEHHSI K 3aKOHY U TPABOTOPSIZIKY, YeJI0BEKY TPy/la U CTaplieMy MOKOJIeHHI0, B3aUMHOTO YBaXKeHUsl, Oepe;KHOTO
OTHOLLIEHUS K Ky/JIbTYPHOMY Hac/e/Ii0 U TPaJvLMsIM MHOIOHALMOHA/ILHOTO Hapoga Poccuiickor @esepaliuy, NpUpo/ie Y OKPY Karolllel cpeze.

JINYHOCTHBIE pe3y/bTaThl OCBOEHUs yuyeOGHOro mnpesamMera «buosnorusi» [0/DKHBI OTpakaTb TOTOBHOCTH U CIIOCOOHOCTh 0Oydaromuyxcs
PYKOBO/ICTBOBaThCs1 COPMUPOBAHHOW BHYTPeHHel Mo3ULiMel JIMYHOCTH, CUCTeMOM LeHHOCTHBIX OpHeHTalL[|, MO3UTUBHBIX BHYTPEHHUX YOeXeHuH,
COOTBETCTBYIOIIMX TPAJULMOHHBIM LIEHHOCTSIM POCCHMCKOro O0O0IIecTBa, paciiMpeHHe >XM3HEHHOTO OIfbITa U ONbITa [eaTeJbHOCTA B TIpoliecce
peasM3alii OCHOBHBIX HallpaB/IeHUI BOCIIUTATe/IbHOW JieaTelbHOCTH, B TOM YMCJIe B YaCTH:

1) rpa)xaHCKOro BOCIIUTAHUSA:

chopMUPOBAHHOCTD TPAKAAHCKOM MO3ULIMK 00yUaroIerocsi Kak akTHBHOTO ¥ OTBETCTBEHHOTO UieHa POCCHICKOTO 00I1ecTBa;

OCO3HaHKMe CBOMX KOHCTUTYLMOHHBIX TIPaB U 00SI3aHHOCTel, YBa)KeHHe 3aKOHa W TIPaBOIOPSI/IKa;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOHW /IesiTe/IbHOCTH TPU CO3[AaHUU Y4eOHBIX TPOEKTOB, pellleHuH yueOHBIX U T03HaBaTe/lbHBIX 3a/1ady,
BBITIOJTHEHUH OM0J/IOTMUYEeCKUX SKCTIepUMEHTOB;

CIIOCOOHOCTH OmpefieisiTb COOCTBEHHYIO TMO3ULUIO TI0 OTHOILIEHHIO K SIBJIEHHSIM COBPEMEHHOM XKU3HU U OObSCHSTH eé;

yMeHHe YUMThIBaTh B CBOMX JIeHCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOI'O B3aUMO/I€HCTBUS JIFOZlel C pa3HbIMH yOeXXIeHUsIMU, KY/IbTypHBIMU
LIeHHOCTSIMU M COLIMa/IbHBIM I10JI0’KeHUEM;

TOTOBHOCTB K COTPYJHAYECTBY B TPOL[ECCEe COBMECTHOTO BBITTO/THEHUS YUeOHBIX, TT03HABaTeIbHBIX U UCCIe0BaTebCKUX 3a/iay, YBa)KUTETLHOTO
OTHOILIEHUsI K MHEHHIO OTIIIOHEHTOB IPY 00CY>KJeHNUH CIIOPHBIX BOIIPOCOB OMOJ/IOTMUECKOTO COJIepyKaHMs;

TOTOBHOCTb K T'YMaHUTapHOMW U BOJIOHTEPCKOM J1eSITeJIbHOCTH;

2) IaTPMOTHUYECKOT0 BOCIIMTAHUA:



C(OPMHUPOBAHHOCTb POCCUMCKOM TI'Pa)KJaHCKON WEHTUUHOCTH, NaTPUOTU3Ma, YBaXKeHHs1 K CBOeMY HapoJy, UyBCTBa OTBETCTBEHHOCTH Iepe],
PopyHoM, ropAocTu 3a cBOU Kpal, CBOK0 PoauHy, CBOM s3bIK U Ky/bTYpY, POILJIOe U HACTOsIIlee MHOTOHALJMOHAMBHOIO Hapoga Poccuy;

LIeHHOCTHO€e OTHOIIIeHHe K MPUPOHOMY HaC/e[JUI0 1 MaMsITHUKaM MPUPO/bl, JOCTIKeHUsIM Poccun B Hayke, UCKYCCTBe, CIIOpTe, TEXHOIOTHUsIX,
TpyAe,

CMOCOOHOCTh OLIeHMBATh BKJIaJ] POCCUMCKWX Y4YEHBIX B CTAHOBJ/IeHWe U pa3BUTHe OWOJIOTMM, TOHMMAaHUs 3HaueHusi OMOIOTWM B TMO3HAHUU
3aKOHOB TIPUPO/IbI, B )KU3HU YesI0BeKa U COBPEMEHHOT0 0011[eCTBa;

ujieitHasi yoexx1EHHOCTh, FOTOBHOCTb K CJTy’KEHHUIO U 3aiure OTeuecTBa, OTBETCTBEHHOCT 32 ero Cy/b0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

OCO3HaHMe YXOBHBIX L|EHHOCTEN POCCUKCKOr0 HapoJa;

c(opMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, 3TUUECKOTO MOBe/IeHUs;

CIOCOOHOCTh OLIEHWBAThH CUTYALIUIO Y PUHUMATh OCO3HAHHbBIE PelleHNs], OPUEeHTUPYSICh Ha MOPa/IbHO-HPAaBCTBEHHbIE HOPMBI U [IeHHOCTH;

0CO3HaHMe JIMYHOTO BK/a/la B TIOCTPOEHHe YCTOMUMBOro Oyylero;

OTBETCTBEHHOE OTHOIIeHWe K CBOWMM DOJMTeNsIM, CO3/IaHHI0 CeMbHM Ha OCHOBE OCO3HAaHHOTO TIPUHSITHS L|eHHOCTel ceMelHOM »XU3HU B
COOTBETCTBUH C TPaJULIMSIMU HapoZioB Poccuy;

4) 3cTeTUYeCKOro BOCIMTAHHUSA:

3CTeTUYeCKOe OTHOIIeHHWe K MHPY, BK/IIOUasi 3CTeTHKY ObITa, HayuyHOTO M TEXHWUYECKOTO TBOPUYECTBA, CIIOPTA, TPYZa, OOIeCTBEHHBIX
OTHOIIIEHUI;

TIOHMMaHKe SMOLMOHA/ILHOTO BO3ZeHCTBUSI )KUBOW TIPUPO/bI U €€ 1IeHHOCTH;

TOTOBHOCTb K CAMOBBIPDa)KEHHUIO B pa3HbIX BU/jaX UCKYCCTBA, CTPeMJ/IeHHe MPOsIB/ISITh KaueCTBa TBOPUYECKOH JIMUHOCTH;

5) ¢pusuyeckoro BocnuTaHus, GOPMHUPOBAHHA KY/JIbTYPHI 30POBbS U SMOLIMOHA/IBLHOI0 0/1arono/1y4ms:

TIOHMMaHWe W peanu3alysi 370poBoro M Oe3oracHoro obpa3a »XU3HU (370pPOBOe TUTaHHe, COO/IofleHHe TUrHeHUUecKHuX TIpaBUl U HODM,
cbasaHCHPOBAHHBIN Pe)XUM 3aHATUM U OT/bIXa, PeryssipHas (r3nvecKasi akTUBHOCTh), O@peXXHOr0, OTBETCTBEHHOTO ¥ KOMITETEHTHOTO OTHOIIIEHUS K
cobcTBeHHOMY (DH3MUECKOMY U IICUXHUUECKOMY 3/J0POBBIO;

TIOHMMaHWe I[eHHOCTH TMPaBWI WHIUBUYAJILHOTO W KOJITIEKTUBHOTO 0€30TacHOTr0 TIOBeIeHUs B CUTYAL[UsIX, YTPOXKAIOIIMX 3[J0POBBIO U JKU3HU
JIIOZIeu;

0CO3HaHMWe TOC/Ie[CTBUN U HETIPUSTHUS BPeJHbIX NPYBbIUeK (yroTpe6sieHuUs a/Ikoro/isi, HADKOTUKOB, KYPeHusi);

6) TPy/0BOr'0 BOCIIMTAHUS:

TOTOBHOCTb K TPY/ZY, OCO3HaHHe 1IeHHOCTH MacCTepCTBa, Tpyo/obue;

TOTOBHOCTb K AaKTHUBHOW [esiTe/TbHOCTU TeXHOJIOTMUeCKOM M COLMaIbHOM HarpaB/eHHOCTH, CIOCOOHOCTh WHULIMUPOBATh, TJIAHWPOBaTh U
CaMOCTOSITE/TbHO BBITIOJ/IHATh TaKyH0 /1eATe/IbHOCTb;

WHTEepeC K pa3iuuHbiM cdepam TMpodeccHOHaTBbHON [IesTe/IbHOCTH, yMeHHe COBepIllaTh OCO3HAaHHBIA BbIOOp Oyayleil mipodeccuu u
peasiM30BbIBaTh COOCTBEHHbBIE >)KU3HEHHbIE TIJIaHbI;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUI0 M CaM000Opa30BaHUIO Ha MPOTSHKEHUH BCeH >KU3HU;

7) 3K0/I0THYeCKOro BOCIUTAHUA:

9KOJIOTUYeCKH Lieiecoo0pa3Hoe OTHOIIEeHWe K TIPUPO/ie KaK UCTOUHUKY >KU3HU Ha 3eMJie, OCHOBe e€ CyI[eCTBOBAHHUSI;



TIOBBIIIIEHWE YPOBHS 3KOJIOTUYECKOUM KY/IbTYphI: PHOOpPETeHHe OTbITa T/IAHUPOBAHUS TIOCTYITKOB M OLIEHKU WX BO3MOYKHBIX TTOC/IEICTBUM [IIsI
OKpYKarolllel cpefibl;

0CO3HaHMe T7I00a/IbHOT0 XapakTepa KOJIOTHUeCcKUX MMpob/ieM U MyTel WX perieHws;

CIIOCOOHOCTD MCI0JIb30BaTh MpHoOpeTaeMble TIPH W3yueHU OHMO0JIOTHUM 3HaHWUs U YMeHUs TIPU PellleHrH 1pobJieM, CBSI3aHHBIX C paliiOHaIbHBIM
TIPUPOZIOIIO/Ib30BaHNeM (CoO/MoieHre TIpaBU/l TIOBeIeHHsT B TIPUPO/e, HAllpaB/IeHHbIX Ha COXpaHEHWe PAaBHOBECHs B SKOCHUCTEMaX, OXpaHy BH/IOB,
3KOCHCTeM, Orocdepsl);

aKTUBHOE HeTIpUsiTHe [IeMCTBUM, TIPUHOCAIIMX BpeJ OKpPY’Karollled TPUPOJHONW cpefle, yMeHHWe TPOrHO3UPOBaTh HebarornpusTHbIe
9KOJIOTHUECKHE TTOC/Ie/ICTBUS TIPeTIPUHUMAEMbIX JeMCTBUI U TIPeOTBPAIlaTh UX;

Ha/IM4yye Pa3BUTOTO YKOJIOTMUECKOTO MBIIIIEHUS, SKOJIOTMUECKOW KY/IbTYPhl, OMbITa [eSTeTbHOCTH SKOJOTUYeCKON HarpaBJIeHHOCTH, YMEeHUs
PYKOBO/ICTBOBAaTbCSI UMH B TO3HABaTe/TbHOH, KOMMYHUKAaTUBHOM W COLIMA/bHOM TPAaKTHKE, TOTOBHOCTH K yYaCTHUIO B TPAKTUUECKOW [1esITeTbHOCTH
9KO0JIOTUUECKOW HarpaB/IeHHOCTH;

8) 1leHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHsI, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOMN MPAKTUKH, OCHOBAHHOTO
Ha Jiuasiore KyJabTyp, CIIOCOOCTBYIOIIET0 0CO3HAHUIO CBOET0 MeCTa B TIOJIMKY/IbTYPHOM MHDE;

COBepILEeHCTBOBaHUE S13bIKOBOM W UMTATe/IbCKOUW Ky/IbTYPhl KaK CPe/ICTBa B3aUMO/IeHCTBUSI MeX/y JTFOAbMH U TTO3HAHUST MUPa;

TIOHUMaHUe CrieruUK OUOJIOTUM KaK HAayK{, OCO3HaHUsA e€ poju B (DOPMHUPOBAHWM Ppal[MOHA/JILHOTO HAyYHOTO MBIILJIEHUs, CO3/aHUN
1[€JIOCTHOTO TIPeZICTaB/IeHHsT 00 OKPY)KAoIl[eM MUpPe KakK O eZJMHCTBe MPHUPO/IbI, UesloBeKa W 00IIleCcTBa, B TTO3HAHWUU MPUPO/HBIX 3aKOHOMEPHOCTeH U
peleHny TIpob/ieM COXpaHeHHsI TIPUPOJHOTO PABHOBECHS;

yOeXXIEHHOCTh B 3HAUYMMOCTH OHOJIOTMM ZJI1 COBPEMEHHOW I[UBWIM3al[MM: 00ecreueHus HOBOTO YPOBHS pa3BUTHSI MeJMIIMHBI, CO3/aHHe
TepCrieKTUBHBIX OHMOTeXHOJIOTHH, CIOCOOHBIX pelllaTh pecypcHbie Tpo0JsieMbl pa3BUTHUS UYeslOBeUeCTBa, TOWCKA IMyTed BbIXO/a U3 TI00aTbHBIX
9KOJIOTUUECKUX TIpobjieM U obecrieueHus TepexoZia K YCTOMUMBOMY Pa3BUTHIO, Pal[MOHAJbLHOMY WCII0/b30BAaHUIO TIPUPOZHBIX PECypcoB |
(hopMHPOBaHMIO HOBBIX CTaHAPTOB YKU3HM;

3aMHTEePeCOBAaHHOCTh B MOy4YeHUHM OWOJIOTMUeCKUX 3HAHWM B IIe/IsIX TIOBBIIIEHUs 00Iel Ky/IbTypbl, eCTeCTBEHHO-HAYYHOM IPaMOTHOCTH, Kak
COCTAaBHOM yacTy (HYHKIIMOHAIBHON TPAMOTHOCTU 00yUaroImuxcs, (hOpMUPyeMOM TP U3yUeHUH OHOIOTUY;

TIOHUMaHWe CYITHOCTH METO/IOB TIO3HAHWs, MCTIOb3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH WCIIO/b30BaTh TOJ/yuaeMble 3HAHUS [Jis
aHa/IM3a U 00BSICHEHUs SIBJIEHUH OKPY>KaloIlero MUpa W MPOUCXOASIIUX B HEM M3MEHEHWH, yMeHue fieflaTb 000CHOBAHHBIE 3aK/TIOUEHHST Ha OCHOBE
HayYHbIX ()aKTOB M UMEIOIIUXCS IaHHBIX C I]eJTbI0 TIOJTyYeHUs! IOCTOBEPHBIX BHIBO/IOB;

CTMIOCOOHOCTh CaMOCTOSATeTbHO UCII0/TH30BaTh OMOIOTHYeCcKUe 3HaHUS [IfIs peliieHus TTpo6JieM B peabHbIX KU3HEHHBIX CUTYaLUsIX;

0CO3HaHHE 1[eHHOCTH HayYHOU [IeSITeJTbHOCTH, TOTOBHOCTDb OCYIIIECTBJIATh TIPOEKTHYIO U MCC/IeZI0BATE/IbCKYHO /1eATe/IbHOCTh UHUBH/Ya/IbHO U B
TpyIIIe;

TOTOBHOCTb U CITIOCOOHOCTb K HeTpepbIBHOMY 00pa30oBaHMI0 M camM0o00pa30BaHUI0, K aKTHUBHOMY T0/IyUeHUI0 HOBBIX 3HaHHUU 10 OHOJIOTHM B
COOTBETCTBHH C >KU3HEHHBIMH IMOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJ/IbTATDBI



MertarnpejMeTHbIe pe3y/bTaThbl OCBOEHUS yueOHOTro Tipeamera «BHONOTHs» BK/IIOYAIOT: 3HAauMMble i (DOPMUPOBaHWS MUPOBO33PEHUS
00yUaoIUXCsl MEeXKAUCIUTTHHAPHBIE (MEXXITPeIMETHbIE) 001I[eHayUHbIe TIOHATHS, OTPa)XKaIOLI[He 1[e/IOCTHOCTh HayUHOW KapTHUHBI MUPA U CIEeLUMUKY
MeTO/IOB T03HaHHsI, UCTIONb3yeMbIX B eCTeCTBeHHBIX HayKax (BelleCTBO, SHEprus, siBjieHue, MpoLiecc, CUCTeMa, HayuHbld (akT, TIPUHLIUIL, TUTIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, TeopHsi, HCC/e/loBaHWe, HabOJOZleHre, W3MepeHHWe, SKCIepUMEeHT W JIpYTMX), YHUBepca/ibHble yueOHble 1eHCTBUS
(mo3HaBarenbHbIE, KOMMYHUKATHBHbIE, pery/isTHBHbIe), obecrieunBaromye GopMupoBaHue (YHKIMOHAJLHOM T'PaMOTHOCTH W COIMA/IbHOM
KOMIIeTEeHIIUA 00yuaroImxcs, CrocobHOCTb 00yvaroImyXCs HWCIOAb30BaTh OCBOEHHbIE MeXAWCIUIUTMHADHBIE, MHUPOBO33pDeHUecKHe 3HaHUS |
yHUBepCasibHble YueOHbIe 1eHiCTBUS B TT03HABAaTeTbHOM 1 COL[MA/IbHOM TIPAKTHKE.

MertarnpeiMeTHbIe Pe3y/bTaThl 0CBOEHUS TIPOTPAMMBI CpeiHero ob1rero 06pa3oBaHus 10/DKHBI OTPaXkaTh:

OBJ/1ajieHHe YHUBEPCA/IbHBIMH YUe0HBIMH MO3HABAaTe/IbHBIMHU AeHCTBUSMM:

1) 0a3oBbIe JIOrMYECKHE JeHCTBUA:

CaMOCTOSITeJTEHO (POPMY/IMPOBaTh M aKTyaIM3UPOBaTh MpobieMy, pacCMaTpUBaTh eé BCECTOPOHHE;

WCTIO0/b30BaTh TMPU OCBOEHWM 3HAaHWM TPUEMBI JIOTMUECKOTO MbIIUIeHUs (aHajau3a, CHUHTe3a, CpaBHeHWs, Kaaccudukaiuu, o000IIeHus),
PacKpbIBaTh CMBIC/T OHO/IOTUUECKUX TTOHSATHM (BbIZIE/ISITh MX XapaKTepHbIe TIPU3HAKH, YCTAaHAB/IMBATE CBS3U C APYTUMU MTOHATUSIMU);

oTipe/ie/isiTh Lie/in eaTeTbHOCTH, 3a/iaBasi MapamMeTpbl U KPUTEPUU UX JOCTWXKEeHUs], COOTHOCUTDH Pe3yJIbTaThl AesTeTbHOCTH C MOCTaBJIeHHbIMU
Le/ISIMU;

WCTI0/Tb30BaTh OHOJIOTHUECKHe IOHATHS A1J1s1 00bsiCHEHHST (DAKTOB U SIBJIEHUI >KUBOU TTPUPO/IBI;

CTPOUTH JIOTUUECKWe pacCykieHus (UHAYKTUBHbIe, [eJyKTUBHbIe, [0 aHAJOrMM), BbISB/SATHL 3aKOHOMEDHOCTM W TMPOTHUBOpeursi B
paccMaTpUBaeMbIX SIBJIEHUSIX, (POPMYJIMPOBATh BLIBO/IbI U 3aK/TFOUEHHUS;

TIPUMEHSITh CXeMHO-MO/Ie/TbHbIe CPeZICTBA [I/Isl TIPe/ICTAB/IeHUS CYII[eCTBEHHBIX CBsi3el W OTHOILIEHWM B U3yuaeMbIX OHMOJIOTHUECKUX 00beKTax, a
Tak)Ke MPOTUBOPEYHIA Pa3HOTO PO/ia, BHISIB/IEHHBIX B Pa3/IMYHbIX UH(POPMALIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJ1aH pellieHus MPoOeMbl C YUETOM aHa/IHM3a UMEIOIIUXCsl MaTepUaIbHBIX M HeMaTepUabHbIX PeCypCOB;

BHOCUTb KOPPEKTUBBI B IeSITeJIbHOCTD, OLIEHWBATh COOTBETCTBUE Pe3y/IbTaTOB Lie/isiM, OLIeHUBATh PUCKU MOC/Ie/ICTBUMN JesiTe/IbHOCTH;

KOOD/IMHUPOBATH U BBITIOIHATL PA0OTY B YC/IOBUSIX peaibHOT0, BUPTYaJbHOTO M KOMOMHUPOBAHHOTO B3aUMOZEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIIEHHUE TIPU PeIlleHUH >KU3HEeHHBIX MPo0sieM.

2) 6a30BbIe HCC/IEJ0BATETbCKHUE IeHCTBUA:

B/Ia/IeTh HAaBBIKaMH yueOHO-HCC/IeI0BaTe/TbCKOW W MPOEKTHOW [1esITe/TbHOCTH, HaBbIKaMH pa3pelieHust mpobieM, CrioCOOHOCThIO ¥ TOTOBHOCTBIO
K CaMOCTOSITe/TbHOMY TOMCKY METO/IOB pellleHUs TPAaKTUYeCKUX 3a/jay, MPUMEHEeHUI0 Pa3/IMUHbIX METO/I0B TTI03HAHKS;

WCTIO/b30BaTh pa3/viyHble BU[bI JIeATeJIbHOCTH T10 TI0/lyUeHUI0 HOBOTO 3HaHWs, ero WHTeprpeTalyy, Npeobpa3oBaHUIO U TIPUMEHEHUI0 B
y4eOHBIX CUTYaIUsIX, B TOM UKMC/Ie TIPU CO3Z,aHUU yUeOHBIX U COI[Ua/IbHBIX TTPOEKTOB,;

(hopMHpOBaTh HayUHBIN THIT MBILLIEHHS, B/Ia/leTh HAYUYHOW TePMUHOJIOTUEM, K/TFOUeBbIMU MOHITUSMUA U METO/|aMUy;

CTaBUTh U (hOpMY/TUPOBaTh COOCTBEHHBIE 3a/jaul B 00pa30oBaTebHOM /1esITe/TbHOCTH U XKU3HEHHBIX CUTYaLUsIX;

BBISIBJIATb TIPUUMHHO-C/IE/ICTBEHHbIE CBS3M WM aKTyalu3WpOBaTh 3aJjauy, BbIABUIaTb TMIOTe3y €€ pelleHus, HaXOAUTb apryMeHTbl [Jis
Jl0Ka3aTe/lbCTBAa CBOMX yTBEPKJEeHUM, 3a/jlaBaTh TTapaMeTpbl U KDUTEPUU pellleHus;

aHa/MM3MPOBaTh TOJIyYeHHbIe B XOZle pelleHus 3a/laud pe3y/bTaTbl, KPUTUUECKH OL|eHWBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHeHHe B
HOBBIX yCJIOBUSIX;

JlaBaThb OLIEHKY HOBBIM CUTYallMsIM, OL[eHUBATh TIPUOODPETEHHBIN OTIbIT;



OCYII[eCTBJISITh 1ie/IeHaTpaB/IeHHbIN TTOUCK TTepeH0Cca CPeZICTB U CIIOCOO0B /IeHCTBUS B POGhECCUOHATBHYIO CPefy;

yYMeTh MepPeHOCUTh 3HAHUS B MO3HABaTeIbHYIO U MIPAKTUYECKYH0 00/1aCTH XKU3HEIesTeTbHOCTH;

yMeTh UHTEeTPUPOBATh 3HaHUS U3 Pa3HBIX MPeJAMETHBIX 00/1acTei;

BBI/[BUTATh HOBbIE W/eH, TpejjaraTb OPUrMHabHbIe TIOAXO0/bl U pelleHHs, CTaBUTb Mpo0sieMbl U 3aJaud, AOMyCKalolle albTepHaTUBHbIE
pereHus..

3) pabora c undopmanueii:

OPMEHTHPOBATbCSI B pa3/IMUHbIX HMCTOYHMKAX HH(pOpMaluu (TeKcTe yueOHOTO MocoOusi, Hay4YHO-TIOMYJISIPHOM JUTepaTtype, OMOIOrMUecKuX
CJ/IOBapsIX M CIIPABOYHHMKAX, KOMITBIOTEPHBIX 0a3ax AaHHbIX, B VIHTepHeTe), aHaIM3UpoBaTh MH(GOPMALMIO PAa3/IMYHBIX BUAOB U ()OPM TIpe/|CTaBIeHus,
KPUTUYECKH OIIeHHUBaTh €€ I0CTOBEPHOCTb U HETTPOTHBOPEUHBOCTH;

(hopMy/IMpOBaTh 3aMpochkl W TIPUMEHSTh pa3/iMuHble MEeTOALI TMPU TIOMCKe W OoTOOpe OWoOsIOrHMUeckod HHGOpPMaLK, HeoOXOAUMOU [jist
BBITIOJTHEHHS yueOHbBIX 3a71ay;

npuobpeTaTh  OMBIT ~ UCIOJIb30BaHUs ~ WH(POPMALIMOHHO-KOMMYHHUKAaTUBHBIX ~ TEXHOJIOTHM, COBEpILeHCTBOBaTh KY/JIbTYPY  aKTUBHOTO
WCII0/Tb30BAaHUSI PA3/TUUHBIX TIOUCKOBBIX CHUCTEM;

CaMOCTOSITeJTbHO BBIOMPATh OMTUMAbHYIO (hOpMy Tpe/cTaBieHusi OHonorudeckodt wHbopMauyy (cxeMbl, rpadMKy, AWarpaMMbl, TaOIMLIb,
PUCYHKU U JPyTOe);

WCII0/Th30BaTh HAYYHBIA $13bIK B KayeCTBe CpeZCTBA MpH paboTe C Ouosorndyeckoil nHGoOpMaryei: NMpUMeHATbh XUMUUYecKue, (pr3ndeckue u
MaTeMaTHUeCKHe 3HaKu U CUMBOJIbI, (OpPMYyJibl, abOpeBHaTypy, HOMEHK/IATypPY, UCII0/Ib30BaTh W MPeoOpa30BbIBaTh 3HAKOBO-CUMBOIMUECKHE CPe/ICTBA
HarJIsiAHOCTH;

B/IaZleTh HaBbIKAMU pacIio3HaBaHUs U 3alUThl MH(OpMaLyu, HHPOPMaIMOHHOW 6e30MacHOCTH JIMYHOCTH.

OBJ/1a/ieHHe YHUBEPCa/IbHBIMH KOMMYHUKATUBHBIMH /IeHCTBUSIMU:

1) o6menue:

OCYLI[eCTB/ISITh KOMMYHHUKAIIMA BO BCeX cdepax >KU3HU, aKTUBHO Y4YacTBOBATh B JMajiore WIM JUCKYCCHH TIO CYIIECTBY OOCY>KJaeMOU TeMbl
(ymeHue 3aziaBaTh BOTMPOCHI, BBICKA3bIBaTh CYXK/E€HHUSI OTHOCUTEbHO BBITIOJHEHHUs TIpe/jlaraeMoi 3a/jaud, YUUTHIBATh WHTEPeChl U COTIaCOBAaHHOCTh
TIO3WLMH IPYTUX yUaCTHUKOB AWA/IOra WA IUCKYCCHN);

pacrio3HaBaTh HeBepbasbHble CpeZicTBa OOIeHWs, MOHMUMAaTh 3HAUeHWe COIMAIbHBIX 3HAKOB, TIPEATIOCHIIOK BO3HUKHOBEHUsS KOH(IUKTHBIX
CHUTyallMH, YMEeTb CMSTUaTh KOH(QJIUKTBI U BECTH TIEPETOBOPHI;

B/IaZIeTh PAa3/IMUHBIMU CIIOco0aMu OOIIeHHs U B3aUMOZEHCTBYsI, TTIOHUMAaTh HaMepeHUsl JPYTUX JIH/IeH, TIPOSIB/ISATh YBAKUTETbHOE OTHOLLEHHe K
cobeceIHUKY U B KOPPeKTHOM dopme HOpMyTUPOBATb CBOU BO3PayKeHUSsI;

Pa3BEPHYTO U JIOTUUHO W3/1araTh CBOIO TOUKY 3DPEHMSI C UCIO/Ib30BaHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHas /1eATe/IbHOCThD:

TIOHUMAaTb U MCII0J/Ib30BaTh MPeNMYyIleCTBa KOMaH/JHOW W UHIUBHUIya/TbHON pabOThl TIPY pellleHnr OHoJIoruueckoil mpobsiemMbl, 000CHOBBLIBATh
HeoOX0AUMOCTh NTPUMeHEeHHsI TPYIIIOBBIX (hOpM B3aMO/IeMCTBYS TP pellieHnH YueOHOM 3amaun;

BbIOMPATh TEMAaTUKY U METO/[bI COBMECTHBIX JIEMCTBUH C yUETOM OOIIUX MHTEPECOB U BO3MOXKHOCTEH KaXKJJ0T0 U/ieHa KOJIJIEKTHUBA;

TIPUHUMATD 1€/ COBMECTHOU [1esITeTbHOCTH, OPTraHHW30BhIBaTh M KOOPAWHUPOBATH JIEMCTBUS TI0 €€ JOCTH)KEHUIO: COCTaBJIATh TJIaH JIeMCTBHH,
pacrpesieiATh POJM C YYETOM MHEHUN YYaCTHUKOB, 00CY>KJAaTh pe3y/bTaTbl COBMECTHOM PabOTHI;

OLIeHMBATh KaueCTBO CBOEr0 BKJIaZla M KaXk/[OT0 yUuaCTHHKA KOMaH/Ibl B 00ILMI pe3y/ibTaT 1o pa3paboTaHHBIM KPUTEPUSIM;



Tnipe/ljlaraTh HOBbIe TIPOEKTHI, OL|eHWBaTh U/ie C MO3ULIMK HOBH3HBI, ODUTMHA/IBHOCTH, NPAKTUUYEeCKOM 3HAaUMMOCTH;

OCYIIIeCTB/ISITh  TIO3UTHBHOE CTpaTerMyeckoe TIIOBeJleHWe B PAa3/MUHBIX CUTyallUsiX, MPOSIB/ISITH TBOPYECTBO U BoOOpakeHHe, OBITH
VHULIMaTUBHBIM.

OBJ/1a/ieHHe YHHBepPCa/IbHbIMH Pery/IATUBHBIMHM JefICTBUSIMH:

1) camoopranu3amus:

MCII0/Tb30BaTh OMOIOrMUecKyie 3HaHYs /1S BbISIBJIEHHS TPO0OJIeM U UX pellleHus! B KU3HEeHHBIX U yueOHbIX CUTyalusiX;

BbIOMpATh Ha OCHOBe OMOIOTMUECKMX 3HAHWH IiefieBble U CMBIC/IOBbIe YCTAHOBKM B CBOMX JEHCTBUSIX U TMOCTYMKAaX IO OTHOIIEHUIO K >KUBOW
NIpPUpOJie, CBOEMY 3[J0POBBIO M 3ZJ0POBBI0 OKPY KaIOIMX;

CaMOCTOSITEJTHHO OCYIIIeCTB/ISATh TT03HABATE/BHYIO ZAeATe/bHOCTb, BBISB/ATH MPOO/IEeMBbI, CTaBUTh U (DOPMY/IMPOBATh COOCTBEHHBbIE 3a7laud B
oOpa3oBaTesTbHOM JIeATeTbHOCTU U )KU3HEHHBIX CUTYaL[UsIX;

CaMOCTOSITeJTHHO COCTABJISATH I/IaH PelleHus TIPO0JIeMbI C YUYETOM UMEIOIIUXCS PeCYyPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIpe[TIOUTeHHI;

[laBaThb OLIeHKY HOBBbIM CUTYallUsIM;

pacIIMpsITh paMKH y4eOHOTo TnpeiMeTa Ha OCHOBe JTIMUHBIX MpeJIoUTeHu;

JieslaTb 0CO3HAHHBINA BBIOOD, apryMeHTUPOBATh ero, OpaTh OTBETCTBEHHOCTD 3a pellleHHe;

OL|eHMBaTb NPUOOPETEHHBIH OIIBIT;

criocobcTBOBaTh  (POPMHUPOBAHMIO W TIPOSIBIEHWIO IIMPOKOW SPYAWLMKA B Pa3HbIX OO/IaCTAX 3HAHWM, T[IOCTOSHHO TIOBBIIIATH CBOM
obpa3oBaTesibHbIN U KY/IbTYPHBIM yPOBEHb.

2) CaMOKOHTPO/Ib:

[laBaTh OLIEHKY HOBBIM CUTYaL|1sIM, BHOCUTb KOPPEKTHUBBI B /leATe/IbHOCTh, OL[eHMBaTb COOTBETCTBUE Pe3yJ/IbTaTOB LiesIsiM;

B/IaJleTh HaBbIKAMU I103HaBaTe/bHOM peduIeKCHU KaK OCO3HaHWs COBeplIaeMbIX JeHCTBUA M MBICIUTE/IBHBIX MPOLIECCOB, UX Pe3y/bTaTOB U
OCHOBAaHHMH, UCIOIH30BaTh NPHUEMBI pedieKCUH A1Jisi OLIeHKH CUTYaLMH, BbIOOpa BEPHOTO pelleHMs;

yMeTb OLieHUBaThb PUCKU U CBOEBPEMEHHO NIPUHUMATh PelleHHs TI0 UX CHUKEHUIO;

NIPYHUMAaTh MOTUBBI M apI'yMeHThI JPYTUX [IPU aHa/lu3e pe3y/bTaToB JesTebHOCTY;

3) npuHATHE Ce0s U APYTHX:

NPUHAMATD Ce0si, TOHUMasi CBOM HeIOCTAaTKH U JOCTOMHCTBA;

MIPUHMMAaTh MOTHBBI U apTyYMEHTBI PYTUX MPY aHa/lv3e pe3yJ/bTaToB [leTeIbHOCTY;

TIPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BHBaTh CIIOCOOHOCTH TOHUMaTh MUP C MO3ULIU JPYTOro yesioBeKa.

INPEAMETHBIE PE3YJ/IbTATBI

[TpeameTHBIe pe3ysbTaThl 0cBoeHus1 nporpammbl COO 1o 6uonoruy Ha 6a30BOM ypOBHE BK/IFOYAIOT Crieljuduueckye st yueOHOro rpeamera
«buosnorusi» HayuHble 3HaHWS, YMEHHsI M CMOCOOBI AeWCTBUM TI0 OCBOEHUWIO, WHTEpMpeTalud U NpeoOpa30BaHUI0 3HAHUWM, BU/IbI JeSITelTbHOCTH 110
TIOTyYeHUI0 HOBOTO 3HAHWS M MPUMEHEHHIO 3HaHWW B Pa3/MYHBIX YUeOHBIX CUTYalMsiX, a TAKKe B PeaslbHbIX KU3HEHHBIX CUTYAL[UsX, CBS3aHHBIX C
Ouosioruei. B mporpaMMe npeiMeTHBIE Pe3y/IbTaThl MPe/ICTaB/IEHBI TI0 TOIaM 00yUYeHUsl.



[TpeameTHBIE pe3y/bTaThl 0OCBOeHUsT yueOHOTro rpeameTta «buonorus» 8 10 Kaacce [0/KHBI OTPaXKaTh:

chopMUPOBAHHOCTb 3HAaHWK O MeCTe W POy OWOJIOTMM B CHUCTEMe Hay4YHOrO 3HAHWSl eCTeCTBEHHBIX HayK, B ()OPMHUPOBAHWUM COBPEMEHHOM
eCTeCTBeHHO-HAayYHOUW KapTUHbI MDA M HayYHOTO0 MHUPOBO33DEHHs], O BKJIa/le POCCHHCKUX M 3apyOeXHBbIX YUEHBIX-OMO0J/IOTOB B pa3BUTHE OMOIOTHH,
(yHKLMOHATLHOM rPAMOTHOCTH YesIoBeKa IJisl pellleHusl )KU3HeHHbIX 3a/]ay;

yMeHHe pacKpbiBaTh COZlep>KaHue OHOJIOrMuecKuX TePMHWHOB U TIOHSATHM: JKW3Hb, K/eTKa, OpraHusM, metabonmusm (oOMeH BellecTB U
TpeBpallleHle SHEpPruv), romeocrta3 (caMopery/sifusi), YpPOBHeBas OpraHv3alids >KUBBIX CHUCTeM, CaMOBOCIIpOW3Be/ieHHe (pernpoayKLus),
Hac/Ie/ICTBEHHOCTh, U3MEHUHUBOCTh, POCT U Pa3BUTHE;

yMeHHe u3/1aratb OuosioruyecKrie TeopuH (KIeTOouyHasi, XpOMOCOMHasl, MyTallMOHHasl, LjeHTpaibHas I0rMa MOJIEKY/ISIPHOM OMOIOTHH), 3aKOHBI
(T'. Menpens, T. Moprana, H. /. BaBuioBa) u yueHusi (0 LieHTpax MHOrooOpasusi U TIPOUCXOKAEHHs Ky/lbTypHbIX pacteHuii H. V. BaBusosa),
OTipe/ieJiiTh TPAHMLIbI UX IPUMEHUMOCTHU K XKUBBIM CUCTEMaM;

yMeHHe BJla/leTb MeTOZAMU Hay4YHOTO MO3HaHUsI B OMOJIOTUK: Hab/I0/[eHre 1 OTMCAaHUe >KHUBBIX CUCTEM, TIPOLIECCOB U SIBIEHUI, OpraHU3aLus U
TIpoBe/ieHre OMOIOrMYecKOro SKCIepUMeHTa, BBbIJBI)KeHHe TUIOTe3bl, BbISB/IeHHe 3aBUCUMOCTU MEXIY HCCIelyeMbIMU BeJIMUMHaMH, 00BbsiCHeHUe
TIOJTyYeHHBIX pe3y/IbTaToB, MWCII0/Ib30BaHHbIX HAyUHBIX TIOHSITMM, TeOpWM M 3aKOHOB, yMeHWe [iesiaThb BBbIBOZbI Ha OCHOBAHUHW T10JTyueHHbIX
pe3y/bTaToB;

yMeHHe BbIIeNISITh CYIleCTBeHHbIe TPU3HAKU BUPYCOB, KJIETOK TPOKAapHOT M 3YKAapHOT, OJHOK/IETOYHbIX WM MHOTOK/JIETOUHBIX OpPTaHH3MOB,
0CcO0EHHOCTH TIpPOIleCcCOB: OOMeHa Bel[ecTB M TpeBpallleHHs] SHeprud B KieTKe, (OTOCHHTe3a, IUIACTUYeCKOTO W SHEepreTHUecKoro oOMeHa,
XeMOCHHTe3a, MUTO03a, Mel03a, OTJIOZI0TBOPEHHS], Pa3MHOKEHHSI, UHAWBUAYaJbHOTO Pa3BUTHsI OpraHru3Ma (OHTOTeHe3);

yMeHHe TPUMEHSTh TOyYeHHble 3HAHUS /i1 00bsCHEHUs] OMOJIOTMUeCKUX TIPOLIECCOB W SIBJIEHWM, /JIs1 TIPUHATHS TIPAKTUYEeCKUX pelleHui B
TIOBCe/THEBHOM JKU3HU C 1ieJibi0 obecriedeHusi 6e30TMacHOCTH CBOETrO 3710POBbsi M 3/[0POBbSI OKPY’KalOIIMX JTHO/Ieid, COO/I0/IeHnsT HOPM TPaMOTHOTO
TIOBeJIeHUsl B OKPY»Karolllell MPUPOIHON cpejie, TTIOHUMaHWe HeoOX0AUMOCTH UCTIO/Tb30BaHUsI JOCTHXKEHU COBpeMeHHOM 61O0/Ioruu M OUOTeXHOIOT Ui
JJIs1 PaLMOHAILHOTO TIPUPO/I0TI0/Ib30BaHMS;

yMeHHe pelllaTh 3/ieMeHTapHble reHeTHYeCKUe 3a/laud Ha MOHO- U JUTHOPHUIHOe CKpellBaHue, CLeTJIEeHHOe HaceJ0OBaHHe, COCTABJISATh CXeMBI
MOHOTHUOPHU/IHOTO CKpeI[UBaHUsI J/is TIpeJicCKa3aHusI Hac/leZJloBaHUsl MPU3HAKOB y OPraHU3MOB,;

yMeHHe BBITOJTHATE JJabopaTopHbIe U MpakTH4YecKre paboTel, cOOM0aTh TpaBwia rpy pabote ¢ yueOHBIM U1 1abOpaTOpPHBIM 000pPYJ0BaHHEM;

yMeHHe KPUTHUECKH OI[eHWBaTh W WHTEPIPETUPOBATh MH(OPMAI[HI0O OHUOIOrMUeCKOro CO/iepyKaHusl, BK/IIOUAIOIIYI0 TICeBOHaYUHble 3HAHUS U3
pa3/IMYHbIX WCTOYHMKOB (Cpe/icTBa MacCOBOW MHGOpMaLMK, HayYHO-TIOMy/IsipHble MaTepuasbl), STUUeCKHe acrieKThbl COBPeMeHHbIX WCC/Ie[0BaHUI B
Ouosnoruu, MeIUIHE, OMOTEXHOJIOTHY;

yMeHHe C037laBaTh COOCTBeHHbIe MUChbMeHHbIe U YCTHbIe coo0IeHus, 00001as 6rosoruueckyro WHGOPMALIMI0 U3 HEeCKOJbKUX MCTOUHUKOB,
I'PaMOTHO MCII0J/Ib30BaTh MOHATUNHBIN arrapar 61o/IoTHHu.

[TpeameTHBIe pe3y/bTaThl 0CBOeHUsT yuebHOro rpegmeta «buomnorus» 6 11 Kaacce [0/KHBI OTPaXKaTh:
—pacKpbIBaTh Ha MPUMepax poJib OMOIOTUH B OPMUPOBAHHWN COBPEMEHHOW HayUyHOUW KapTHUHBI MUPA U B TIPAKTHUECKOH /IeATe/TbHOCTH JTIO/Iei;
—TIOHUMaTb U OMHCHIBATh B3aMMOCBSI3b MEXK/Y eCTeCTBeHHBIMM HayKaMu: Ouosiorved, pu3MKOM, XMMHUel; yCTaHaB/IMBATh B3aUMOCBSI3b TIPUPOJHBIX
SIB/IEHUI;
—TIOHUMAaTb CMBICJI, Pa3/THUaTh ¥ OMUCHIBaTh CUCTEMHYHO CBSI3b MEXK/y OCHOBOTIO/IATraloIMMU OHOIOTHUeCKUMY TIOHSITUSIMU: K/IeTKa, OPraHu3M,
—HCIO/Ib30BaTh OCHOBHBbIE METOZbl HAYYHOTO TO3HAaHWs B y4eOHbIX OMONOrMYeCKUX HCC/e/JOBaHUSX, TPOBOJAWUTEL SKCIIEPUMEHTHI TI0 W3yUeHHIO
Oronornyeckux 0ObEKTOB U SIBJIEHUH, 00BSICHSTb Pe3yJ/IbTaThl IKCIIEPUMEHTOB, aHAIM3UPOBATh UX, (HOPMYIMPOBATh BHIBO/IBI;



—CpaBHUBATh OMOIOrUUeckrie 00BEKThI MKy CO0O0¥ M0 3a/laHHBIM KPUTEPUSIM, [1e/laTh BbIBO/IbI U YMO3aK/TFOUeHHUS Ha OCHOBE CPAaBHEHUS;

-BBIJIe/IATh CYIleCTBEHHbIe TIPU3HAKK OMOOrMUeCcKUX OOBeKTOB (OT/IMUMTEebHbIE TIPU3HAKK JKUBBIX OPraHW3MOB; K/IETOK W OPraHU3MOB PAaCTeHUH,
JKUBOTHBIX, TPUOOB M OaKTepuii; opraHu3Ma uesioBeKa W MpoljeccoB (0OMeH BeIlleCTB W TpeBpallleHHe SHeprud, MUTaHWe, AbIXaHue, BbI/eeHue,
TPAHCIIOPT BeI[eCTB, POCT, Pa3BUTHE, Pa3MHOXKeHHWe, DeryJIsiilus KU3HeesTeTlbHOCTH OpraHu3Ma; - pa3/indaTth Ha Tabjuijax yacTeil U OpraHOHWOB
KJIETKH,

—TIPUBOJUTH MPUMEPHI BEIIeCTB OCHOBHBIX I'PYTII OPraHUYeCKUX COeJUHeHUH KIeTKU (0e/IKoB, XKUPOB, YI/IeBO/IOB, HYK/IEUHOBBIX KHUCIIOT);
—pacrio3HaBaTh KJI€TKH (TIPOKApUOT W YKAapHWOT, PaCTeHWH U >KUBOTHBIX) TIO OIMHCAHUIO, Ha CXeMaTUYeCKUX W300pa’keHWsIX; YCTaHAB/IMBATh CBSI3b
CTpoeHUst U QYHKI[H KOMITOHEHTOB K/IeTKW, 000CHOBBIBaTH MHOT00Opa3ue K/IeTOK;

-CpaBHHMBATh OMOJIOTHUECKHE OOBEKTHI U TIPOLIECChI, YMETh [Ie/1aTh BHIBOJbI U YMO3aK/TFOUEHHsI HA OCHOBE CPaBHEHWS;

-BBISIB/IATh U3MEHUYMBOCTh OPTraHW3MOB; TPHUCIIOCO0/IEHU OPraHU3MOB K cpefie 00HTaHMS; B3aUMOCBSI3U MeKAY 0COOEHHOCTSIMU CTPOEHMS KJIEeTOK,
TKaHeM, OpraHoB, CUCTEM OPTaHOB U WX (hYHKIUSMU,

-TI0/Th30BaThCSl MeTo/aMy OHMOJIOTMUeCKOM HayKu: HabmofieHWe W omMcaHde OUOMOrMuecKrx OOBEeKTOB W TPOLIeCCOB; MOCTAHOBKA OMOIOrMUeCKUX
9KCTIEPUMEHTOB U 00BSICHEHHE UX Pe3y/IbTaToOB.

—00BSICHATh MPUUYMHBI HaC/IeZICTBEHHBIX 3a00/1eBaHUM.

Y4YeHVK OTYYUT BO3MOXXHOCTb HAYUYMThCS:

—7laBaTh HayuYHOe 0OBsICHeHHe OMO/IOrMYecKnM (akTam, TpoLieccam, siBJIeHHsIM, 3aKOHOMEPHOCTSIM, HCTI0/b3yst O1o/iornueckre Teopuu (K/1eTOUHYIO, ),
3aKOHbI HaC/1e/ICTBEHHOCTH, 3aKOHOMEPHOCTU U3MEHUHBOCTY;

—XapaKTepr30BaTh COBpeMeHHbIe HarlpaB/ieHHs B Pa3BUTHH OMOJIOTHH; OMMCHIBATh MX BO3MOKHOE HCTI0/Ib30BaHKe B MTPAKTHUECKOH [1eSITeTbHOCTH;
—CpaBHUBATh CIIOCOOBI [ie/ieHUst K/IeTKH (MHUTO3 U Meii03);

—pelliaTh 3aZlaur Ha MocTpoeHue GparmeHTa BTopoii Lenu [IHK 1o ripeanoxkeHHoMy ¢parmenTy niepsoii, uPHK (MPHK) no yuactky JHK;

—pellaTh 33/lauM Ha OMpe/iesieHre KOJMUecTBa XPOMOCOM B COMAaTUYeCKHX U TMOJIOBBIX K/IeTKAaxX, a TakKe B KJ/IeTKax IepeJ HayaioMm JeneHus (Melio3a
VT MUTO3a) U 110 ero OKOHYaHWH (/11 MHOTOKJ/IETOUHBIX OPraHU3MOB);

—pellaTh TeHETUYeCKHe 3aJaud Ha MOHOTHMOpH/HOe CKpellMBaHWe, COCTaB/SATh CXeMbl MOHOTMODHUJHOTO CKpeIMBaHUSs, TPUMEeHsis 3aKOHbI
HAC/IeJICTBEHHOCTH ¥ UCTIO/b3YsI OMO/IOTMUeCKYI0 TEPMUHOJIOTHIO Y CUMBOJIHKY;

—yCTaHaB/IMBaTh TUIl HAaC/AeJOBaHUs U XapakTep MPOsIB/eHUs MPU3HaKa M0 33JlaHHOM CXeMe POZ0C/IOBHOM, IPUMEHSISl 3aKOHbI Hac/1e/|CTBEHHOCTHY;

— OOBSICHATH PUCYHKH, CXeMbl, TIpeZCTaB/ieHHbIe B yueOHHMKe, COCTaB/IATh CXeMbl TPOLECCOB, TPOTEKAMUMX B KieTKe, WITIOCTPUPOBATH OTBET
MPOCTEMNLLIMMY CXeMaMH U PUCYHKaMU K/IeTOUYHBIX CTPYKTYP.

-paboTaTh C MUKPOCKOIIOM M M3TOTOBJIATh MPOCTEMIIIMe TTperapaThl Jjjisi MUKPOCKOITYeCKOT0 UCC/IeJOBaHMSI.

Peanvi3aiiusi BOCIIMTATEILHOTO MOTeHIIMAa/Ia YDOKOB (YPOUHOM JieITelTbHOCTH, ayAUTOPHBIX 3aHATHI B paMKaX MaKCUMajbHO I0MyCTUMOM yueOHOM

HarpysKu) npejycMarpuBaer:

- MakCHMaJlbHOe HCTI0/Ib30BaHHe BOCIIUTATe/IbHBIX BO3MOXKHOCTeH cofiepyKaHusi yueOHbIX rpeMeTa AJisi pOPMUPOBaHUs Y 00yUaroIuXcst
POCCUICKUX TPaJULIMOHHBIX 1yXOBHO-HPABCTBEHHbBIX U COLIMOKY/IbTYPHBIX LIEeHHOCTe, POCCUICKOT0 UCTOPUUECKOTO CO3HAHHWSI Ha OCHOBe
HCTOPUYECKOT0 TIPOCBeIIleHHsT; TI0ZI00p COOTBETCTBYIOLLET0 CO/lepKaHUsI YPOKOB, 3a/laHWM, BCIIOMOTaTe/IbHbIX MaTepUasioB, MPo0IeMHBIX
CUTyaLWH /7151 00CY>KeHUH;



- BbIOOP METO/I0B, METO/IMK, TEXHOJIOTHH, OKa3bIBAIOLMX BOCTIUTATeIbHOE BO3/|eMCTBHE Ha TMYHOCTh B COOTBETCTBUM C BOCITUTATE/THHBIM HI€aiOM,
1[eJIbI0 M 33/ladaMi BOCITUTAHMS, 1ieJIeBbIMU ODUEeHTUPaMU pe3y/IbTaTOB BOCTIMTAHUS; peasi3aljiio IPUOPUTeTa BOCTIUTAHUs B yueOHOM
[esITe/IbHOCTY;

- TpUBJIeYeHHe BHUMaHUs 00yJarol[uXcsi K [leHHOCTHOMY acIieKTy M3yuaeMbIX Ha YPOKax MpeMeTOB, sIBJIeHUI U COOBITHI, MHULIMMPOBaHUe
00Cy>KIeHMi, BbICKA3bIBaHUI CBOETO MHEHHUsI, BLIPAOOTKM CBOEro TMYHOCTHOTO OTHOILIEHHS K M3y4aeMbIM COOBITHSIM, SIBJIEHUSIM, JTUL[AM;

- TpUMeHeHHe WHTepaKTUBHbIX (hopM yueOHON paboThl — MHTEJIEKTYaIbHbIX, CTUMY/IUPYIOLIUX TI03HaBaTe/IbHYI0 MOTHUBAL[MI0, UTPOBBIX METO/VK,
JWICKYCCHH, AOIINX BO3SMOXXHOCTB PUOOPECTH OTIBIT Be/leHNsI KOHCTPYKTUBHOTO [JUAJIora; TPYIIOBOM paboThl, KOTOpast yUUT CTPOUTD
OTHOIIIeHHsI U [IefiCTBOBaTh B KOMaH/ie, ClI0COOCTBYeT Pa3BUTHIO KDUTUUYECKOTO MbIIIIEHMUS;

- TmoOyx/eHre 00yJaromuxcsi Cob0jaTh HOPMBI TIOBe/IeHHs], TIpaBryia OOIIeHHsI CO CBEPCTHUKAMU | T1e/larOraMu, COOTBETCTBYIOIIVE YKy
o6111e00pa3oBaTe/IbHOM OpraHu3alvy, YCTaHOB/IeHKe U TTO/IZIepXKKY J0OposKesiaTeibHOM aTMOChephl;

- OopraHu3auuio medCcTBa MOTHBUPOBAHHBIX U 3PYAMPOBAHHBIX 00YUAIOLMXCS Ha/l HEYCIIeBaOLUMMY OJJHOK/IACCHUKaMH, B TOM YHCJIe C 0COOBIMU
oOpa3oBaTe/TbHBIMU MTOTPEOHOCTSIMHY, JjatoIiero 00yyaroIyuMcs COLMaabHO 3HAUMMbIN OTIBIT COTPYAHWYECTBA U B3aUMHOM MTOMOILIY;

-  VHULUMPOBaHME U MOJ/IeP)KKY MUCC/IeJ0BaTeIbCKOM e TelbHOCTH 00yYaroIuXCsl, TVIAHMPOBAaHKE U BBITIOJTHEHME UHIVUBUYaIbHBIX U TPYTIIOBBIX
MIPOEKTOB BOCIUTATEIbHON HapaB/eHHOCTH.

chopMHUPOBAHHOCTL 3HAHWH O MeCTe W PO/ OMOJIOTMH B CHCTEMe HAyyHOrO 3HAHHUsI eCTeCTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOM
eCTeCTBEHHO-HAayUYHOH KapTHUHBI MMPAa U HAYUYHOTO MUPOBO33DEHHs, O BKJ/IA/le POCCUACKUX U 3apy0Oe)KHbIX YUEHBIX-OMOJIOrOB B pPa3BUTHE OMOJIOTHH,
(YHKI[MOHAIbHOM IPaMOTHOCTH UeJIOBeKa /I/ist PeIlieHust )KM3HEeHHbIX 3a/1aY;

yMeHHe pacKpbiBaTh COZIEpP)KaHWe OMOIOTMUeCKMX TePMHHOB W TIOHSATUM: BWJI, MOMY/ISLMs, FeHO(OH ], SBOIOLMS, ABKYII[HE CUIbI ((haKTOphI)
3BOJTIOL[UH, TIPUCTIOCOO/IEHHOCTh OPraHM3MOB, BH000pa3oBaHKHe, 3KOJOTHUYeCKHe (aKTOphbl, IKOCHCTEMaA, MPOJAYLIEHThl, KOHCYMEHThI, PeyLieHThI,
1[eMy TTUTaHuUs1, SKOIOTHUYecKast MupamMu/ia, buoreolieHo3, brocdepa;

yMeHUe u3/1arath OHOIOrHuecKre Teopuu (3BOJTIOIMOHHAs Teopust Y. JlapBrHA, CHHTETHUECKAs] TEOPHsT IBOJTIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogpiiieBoro cxozactBa K. M. Bapa, uepe/joBaHusi T/IaBHBIX HaripaBieHuidi u mytei sBomoimn A. H. CeseprioBa, yuenuss o 6uochepe B. W.
BepHazicKoro), orpe/iesisiTh TPAHKI[bl KX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

yMeHUe B/IaJIeTb METOJAMH HayYHOTO MO3HAHUsS B OMOJIOTHH: HAb/IIO/IeHre U OITUCAaHKe )KUBBIX CHCTEM, TIPOL[ECCOB U SIBJIEHUH, OpraHu3arius u
TpoBe/ieHre OMOJ/IOTMUECKOTO 3KCIIePUMEHTA, BbIZIBM)KEHHE TMIOTe3bl, BISIBJIEHHE 3aBUCHMMOCTH MEXY HCCIe[yeMbIMU BeJMUMHAMH, 00bsSCHEeHHe
TIO/TyYeHHBIX Pe3y/IbTaTOB, HCITO/b30BAHHBIX HAYUHBLIX TIOHATHM, TEOPHUA M 3aKOHOB, YMEHHe [e/laTh BBIBOALI Ha OCHOBAHWM IIO/TyUYEHHBIX
pe3y/IbTaToB;

yMEHHe BbIJe/IATh CYIIeCTBeHHbIE TIPU3HAKA CTPOEHHUs] OHOJIOTHYeCKHX OOBEKTOB: BHU/OB, IMOMYJ/ISALWH, MPOAYIIEHTOB, KOHCYMEHTOB,
pe/IyLIeHTOB, OHOTeOI|eHO30B U IKOCHUCTEM, OCOOEHHOCTH TIPOLIECCOB: HAC/e[CTBEHHOH HM3MEHUHMBOCTH, €CTECTBEHHOrO OTOOpa, BHA000pa3oBaHus,
TIPUCITIOCOB/IEHHOCTH OPraHW3MOB, eHCTBUsSI SKOJIOTHUYECKUX (aKTOPOB HAa OPraHU3MbI, MEPeHOCa BeIeCTB W IM0TOKA SHEePruM B 3KOCHUCTEMax,
AHTPOITOTeHHBIX U3MEHeHUH B 9KOCHCTeMAxX CBOEH MeCTHOCTH, KPyrOBOPOTa BEIIleCTB U OMOre0XMMHUUECKUX IJUKJIOB B Orocdepe;

yMeHUe TIPUMEHSITh M0JIyYeHHbIe 3HAHUS /I8 00bsSICHEeHHsT OMOIOrMUYeCKUX TPOLIECCOB U SIBJIEHUH, [JIsl TIPUHATHS TIPAKTHUECKUX pEIleHul B
TIOBCEZIHEBHOM >KU3HU C 1ie/Ibl0 0becrieueHusi 0e30MacHOCTH CBOETO 3[J0POBbsl M 3[I0POBbSl OKPYJKAIOIIWX JIFOZIEeH, COOMIOZeHHUsT HOPM IPaMOTHOTO
TOBEeJIEHHs] B OKPYJ)KaloI[el TIPUPOAHON CpeZie, TOHHMaHWe HeOOXOAWMOCTH WCIIO/IBb30BaHUsI OCTIKEHWH COBPEMEHHOW OHOIorvu  ijist
paLMOHAILHOTO TIPUPOOTIO/Ihb30BaHKS;



yMEHHe pelllaTh 371eMeHTapHble OMOOTHUeCKHe 3a/laui, COCTAB/IATh CXeMbI TIePeHOCa BeIl[eCTB U SHEPTHH B 9KOCHUCTeMax (L[eMu MUTaHuUs);

yMeHHe BBITIOJTHATH JJab0paTOpHbIE U MpaKTHUeCKHe paboThl, COO/II0aTh MpaBu/ia MpH paboTe ¢ yueOHBIM U J1TabOpaTOPHLIM 000pYy/I0BaHHUEM;

yMeHHe KPUTHUECKH Ol|eHWBaTh M WHTEPIPETHPOBATh UH(OPMAI[IO OHMOOrMUeCKOro CO/Iep)KaHKsl, BK/IIOUAKOIIYI0 ICeBOHAaYUHbIe 3HAHUS U3
Pa3/MUHBIX MCTOYHUKOB (CPEACTBAa MacCOBOM WH(OPMAIMM, HAy4YHO-TIONY/ISIPHbIE MaTepHasbl), pacCMaTpvBaTh I100a/lbHbIE SKOJOTMUYECKHe
1po0/IeMbl COBPEMEHHOCTH, (HOPMHUPOBATH 10 OTHOLIIEHHWIO K HUM COOCTBEHHYIO TTO3ULIUIO;

yMeHHe CO037ilaBaTh COOCTBEHHbIE NMUChbMEHHbIe W YCTHBIE CO0DIeHHs, 00001as 61ooruueckyro WHGOPMALIMI0 U3 HEeCKOJbKUX WCTOUYHUKOB,
IPaMOTHO MCITI0/Tb30BaTh MOHATHIHBIN arirapaT OMOJIOTHH.

IlepeueHb yueOHO-MeTOAUUECKHX CPeJACTB 00yUeHHsI
1. Yuebnuk «buosorus. ba3osslii ypoBenb. 11 knacc», M.H. TToHomapeBa, O.A. Kopaunosa, T.E. Jlomumza, 2018r.
A TakKe METOUUECKUX TIOCOOUH [/ yUMTeIs:
1. Meroauuekoe nmocobue «buonorus. 11 knacc», ITonomapesa Y. H. , O.A.Kopuunoga, JI.B.CumoHoBa, M. «Benrana-I"pacd», 2008r.;

2. Marepuansl u3 «EguHoit kosnekimu Lludposbix O6pa3oBarenbHbIX PecypcoB» (Habop IMQPOBBIX pecypcoB K yueOHUKaM JIMHUA
[Monomapesotii U.H.) (http://school-collection.edu.ru/)



http://school-collection.edu.ru/

TEMATNYECKOE IVNTAHUPOBAHUE

11 kiacc

Ne

Tema ypoka

KoJji-Bo uacoB

Jara

Tema 5. Opranu3MeHHbIM YPOBEeHb OpraHu3aliuM )XuBon Marepuu (17 yac)

1 OpraHv3MeHHbIM YPOBEHb OpraHu3aluM )KU3HU U ero poJib B rpupoje. §1 1
2 Opranu3sMm Kak 6uocuctema. TIporjecchl )Ku3HeAeATeTbHOCTH OJHOK/IETOUHBIX OPraHU3MOB § 2 1
3 [Tporjeccel XKu3HeAeaTeTbHOCTA MHOTOK/IETOUHBIX OPraHU3MOB. THITbI MUTaHUSI OPraHrM3MOB §3 1
Jlab6.p. Nel. BeisiB/ieHHe TIOBe[JleHUECKHX PeaKLMi >KUBOTHBIX Ha (DaKTOPbI BHEIIIHEH CPe/Ibl.
4 Pa3MHOKeHHe opraHu3MoB. § 4 1
5 Or1o0TBOPEHUE U ero 3HaueHue. §5 1
6 Pa3BuTHe opraHv3mMa OT 3apOXK/ieHuUsl 10 cMepTH (OHToreHe3) 86 1
7 W3 ncTopum pa3BUTHS FeHETUKH §7 1
8 M3MeHUMBOCTh NPH3HAKOB OpraHyW3Ma U ee TUMhbI §8 1
9 ["eHeTHMYeCKHe 3aKOHOMEPHOCTH, OTKphIThIe ['.MeHzenem §9 1
10 [urubpugHoe ckperpBanue §10 1
11 I'eHeTHueckue 0CHOBHI cesiekMU. Bkiiag B./.BaBuioBa B pa3Butue cenekumu 811 1
12 ['eHeTrKa 1oa 1 Hac/ae[j0OBaHUe, CLETIJIEHHOe C TT0/I0M. § 12 1
JIab.pa6.Ne2 PertieHre reHeTUYECKHX 3a/1ay
13 HacsiectBeHHbIe 00/1e3HU UesioBeKa, WX rpoduiakTyka. § 13 1
14 OTHUYeCKHe acreKThl MeIMLIMHCKOU reHeTHKU. § 14 1
15 JocTtikeHnst GMOTEXHOJIOTMU U 3TUYeCKHe acleKThl ee UCC/eoBaHUM. § 15 1
16 TBOpUECTBO B )KM3HU UeJIOBeKA U ob1ecTBa. § 16 1
17 IlapcTtBo Bupychl 1 BUpyCHbIe 3a0o1eBanus § 17 1
Tema 6. KneTouHbiyl ypoBeHb OpraHusaium xu3sHu (8uacos)
18 KsieTouHbIM ypOBeHb OpraHv3alyy »KU3HU U ero poJib B npupoje. §18 1
19 KrieTka Kak 3Tan 3BO/IFOLMY XKUBOTO B UCTOpUM 3eMyu. § 19 1
20 Ctpoenue Knetku § 20 1
21 OpraHou/ibl KJIeTKM KaK CTPYKTYPHbI€ KOMIIOHEHThI LIUTOIIa3Mbl § 21 1
22 Knetounslii nykn §22 1




23 [lenenvie KneTku - MUTO3 U MeH03 §23 1
Jlab. pab. 3. «ViccnenoBanue a3 MUTO3a Ha MUKpOTpernapaTe KJIeTOK KOHUHMKA KOPHSI».

24 CtpykTypa ¥ dYyHKLIMU XpoMocoM. MHoroobpasue npokapuot §24 1

25 VicTopusi pa3BUTHs HayKHy 0 KiieTKe §25 I"'apMoHUs 1 11e/1ec000pa3HOCTh B )KUBOM TIpUpo/ie. § 26 1
Tema 7. MosieKy/1ipHBIA YPOBEHb NPOSAB/IeHUA )XH3HU (9 uacoB)

26 MoJieKyIipHBIM YPOBEHb )KM3HU: 3HAUeHKe, PoJib B Ipupoge. §27 1

27 OCHOBHbIe XUMHUYECKUe COeIMHeHHs] >KUBOW MaTepuu 8§28 1

28 CTpyKTypa ¥ (OYHKIIMM HYKJIEeMHOBBIX KUCIOT §29 1

39 [Tpowiecchl cMHTe3a B XXMBBIX K/1eTKax §30 1

30 ITporjeccel bruocrHTe3a Oesika §31 1

31 MoyiekyJ/isipHbIe NPOLeCChl paciieryieHus §32 1

32 XUMHUecKoe 3arpsi3HeHHe OKpY Karolel cpe/ibl Kak T100ambHast Ko/iornueckast mpobsiema. Bpemst 1
5KOJIOTUYECKOU Ky/abTyphl §33 8§34

33-34 | toroBoe TeCcTUpOBaHue 1
CTpyKTypHbIe YPOBHU OpraHU3al{uM >XUBOM NPUPO/bL. §35 1




