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IIOACHUTEJ/IbBHASA 3AITMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOMOTHMHM TEOPETHUECKYI0 OCHOBY /ISl OMpe/ieNeHHs TMOoAX0J0B K (DOPMUPOBAHUIO COZEp’KaHHUs
yue6GHOro mpeameTa «buosorus» coctaBuM: KoHUenTyanbHble nonokeHuss @I'OC COO o B3anMo00yC/IOB/IEHHOCTH 1iesield, CofieprKaHws,
pe3y/bTaToB 00y4eHus M TpeOOBaHMI K YPOBHIO MO/TOTOBKHM BBITYCKHUKOB, TIOJIOJKEHHsI 00 OOIIMX 1ie/IsiX U MPUHLUIAX, XapaKTepU3yIOIInX
COBpeMeHHOe COCTOSTHMEe CHCTeMbI cpefiHero obirjero obpasoBaHusi B Poccuiickoii ®Pesjepaliu, a Takyke MOMIOKeHUsI O crielidrKe 6Hosioruy,
eé 3HaUeHNM B TO3HAHWHU >KMBOW TIPUPO/IBI U 00ecrieueHW CyIIeCTBOBAHMS UesoBeueckoro obirjectBa. CoriiacHO Ha3BaHHBIM IT0JIOXKEHHSIM,
oripe/iesieHbl OCHOBHBIE (DYHKIIMY TIPOrPaMMBI TI0 OMOJIOTUN U €€ CTPYKTYpa.

[Tporpamma 1o OuO/IOTUM AAET TIpeACTaB/eHWe O 1ieyisAx, 00 obmieli cTpaTeruu oOyueHWs, BOCTIMTAHUS W PA3BUTUS OOYYarOIMXCS
cpefcTBamu yuebHoro mpesgmera «buosorusi», ompezienisieT o0si3aTellbHOEe TpeAMETHOE COZep)kKaHHe, ero CTPYKTYPY, pacrpejesieHHe 0
paszesiaM 4 TeMaM, PeKOMeHAyeMyt0 TI0C/Ie/I0BaTeIbHOCTh U3yUYeHHs yueOHOro MaTeprasa C YI46TOM MEXKIPeJMEeTHBIX ¥ BHYTPUTIPEIMETHBIX
CBsi3eHd, TOTUKKM 00pa30BaTe/IbHOTO TIPOLiecca, BO3paCTHBIX 0COOeHHOCTel 00yUaroIXCsl.

B mporpamme 1o OMO/IOTMM TaK)Ke YUYMUTHIBAIOTCS TPeOOBaHMS K IUIAHUPYEMBIM JIMUHOCTHBIM, MeTarpeJMeTHbIM W TpeJMeTHBIM
pe3ysibTataM o0yueHUsi B ()OPMHUPOBAHUM OCHOBHBIX BU/IOB YUeOHO-TI03HABaTeNbHOU eATeNbHOCTH/yueOHbIX AeHCTBUN O0ydaroImuxcs 1o
OCBOEHUIO CO/iep>KaHusI OMOIOrnueckoro o6pa3oBaHusl.

B nporpamme mno 6uonoruu (10-11 kaccel, 6a30BbIi YPOBEHb) peayM30BaH TMPUHIMIT TPEEMCTBEHHOCTH B HM3YYeHUM OUOJIOTHH,
Onarogaps ueMy B Hell MPOCMATpUBAeTCs HANpaB/JIeHHOCTh Ha pa3BUTHE 3HAHWM, CBSI3aHHBIX C (POPMHPOBAaHMEM eCTeCTBEHHO-HAyUYHOTO
MHMPOBO33D€EHHUS], [IEHHOCTHBIX OPUEHTALIUH JITMYHOCTH, SKOJIOTUUECKOTO MBIIIEHNs], TIPeCTaB/IeHU O 3J0POBOM 00pa3e >KU3HU U Oepe)KHbIM
OTHOIIIEHHEM K OKpY»Karolei rnpuposiHoi cpefie. [TosTomy Hapsiy c n3yueHreMm 0011e6M0/IOTMUeCcKUX TEOPHH, a TakkKe 3HAHWN O CTPOEHUH
JKUBBIX CHCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX TPOTEKAII[MX B HUX IMPOLIECCOB B MpOrpaMMe IO OMOJIOTHM y/ielieHO BHUMaHHe
WCIIO0/Ib30BAHUIO TIOMYyYeHHbIX 3HAaHWM B TIOBCEJAHEBHOW JKW3HU /IS pelleHWs TPUKIQJHBIX 3aJau, B TOM YHC/Ie: TPO(UIaKTHKH
Hac/le/ICTBeHHbIX 3a00/eBaHMil ue/ioBeKa, MeJUKO-TeHeTHUeCKoro KOHCY/IbTUPOBaHMs, OOOCHOBaHHSI 3KOJIOTMYECKH 1iesecoobpa3Horo
TOBeZIeHUs] B OKPY’Kalolllell TMPUPOJHOW Cpejie, aHa/lM3a BJMSHUS XO3fWCTBEHHOM [eATe/IbHOCTA uesioBeKa Ha COCTOSIHHE TPUPOJHBIX H
WCKYCCTBEHHBIX SKOCHUCTEM. YCWIeHHe BHUMAaHWsS K TIPUK/IQJHOW HAarpaBJIeHHOCTU Y4eOHOro mpeameTra «buosorus» mNpPOJUKTOBAHO
HEoOXOZMMOCTBIO 0OecrieueHusT YC/IOBUM [i/IsI PeIIeHHs] OJHOW M3 aKTyalbHBIX 3aJau ILIKOJBHOTO OMo/ormueckoro obpas3oBaHusi, KOTOpast
nipe/inosiaraetT (OpPMHUPOBaHKEe y 00YYAIOIIUXCs CIIOCOOHOCTH afanTHUPOBAThCsA K M3MEHEHUsSIM JAMHAMUYHO Pa3BHUBAIOIETOCS COBPEMEHHOTO
MHpa.

Buonorust Ha ypoBHe cpefiHero o0ijero o6pa3oBaHUsi 3aHMMaeT BakHOe MecTo. OHa obecrieurBaeT OpMHUPOBaHHE Yy O0YUYaArOLXCS
TIpe/iCTaB/IeHU O HayUHOUW KapTWHEe MHpA, pacivpsieT ¥ 00001jaeT 3HaHUS O >KUBOW TIPUPO/Jie, € OTJIMUYMTE/IbHBIX NPU3HAKaX — YPOBHEBOM
OpraHMW3alu¥ W 3BOJIIOIUHM, CO3JAET YCIOBHS [isl: TO3HAHUWS 3aKOHOB JKMBOHW TIPUPO/bI, (POPMHUPOBAHUSI (DYHKI[MOHATBHOM TPaMOTHOCTH,
HaBBIKOB 3/]0POBOT0 M Oe30macHOro obpasa KU3HH, 3KOJIOTMUECKOT0 MBIIJIEHHS], [IEHHOCTHOTO OTHOLLIEHHS K )KUBOM ITPUPOJE U YeJIOBEKY.



Bosblioe 3HaueHWe OMOJIOTUS MMeeT TakXKe [l PelleHHsi BOCITUTATebHBIX W Pa3BHBAIOIUX 3ajlauy CpPeJHero obiero obpa3oBaHus,
copanu3auum obyuvarormxcs. VM3yueHre 6uonoruu obecrieurBaeT yCaoBUs /s GOPMUPOBAHUS MHTE/IEKTYabHBIX, KOMMYHHUKALIMOHHBIX U
WH(OPMAIIOHHBIX HABBIKOB, 3CTETUUECKOUW KY/bTYpbI, COCOOCTBYeT WHTErpaluyd OMOIOTUYECKUX 3HAHWM C TPeACTAaBIEHUSIMH U3 APYTUX
yueOHBIX TIPeAMETOB, B UACTHOCTH, (U3WKH, XUMHU W reorpaduu. Ha3BaHHbIe TIOJIOKEHHWsSI O TIpeJHa3HaueHWM yuyeOHOTO MpegMeTa
«Buonorusi» COCTaBUIM OCHOBY [l OMpeJeieHus TIOAXOJ0B K OTOOPY M CTPYKTYPHUPOBAaHUIO €ro COZEp)KaHWsl, TMpeACTaB/IeHHOTO B
TporpaMMme 1o 610JIOTHH.

Otb6op copep>kaHus yueOHOTO TipegmeTa «brosiorus» Ha 6a30BOM YpPOBHE OCYIIIECTB/IEH C TO3UIUN KYJIbTYPOCOOOpa3HOro MoAxo/a, B
COOTBETCTBUM C KOTOPBIM OOyuaroljuecs [AO/DKHbI OCBOWTh 3HAHUSI W YMEHWs, 3HauMMble it (opMUpoBaHUs 0OIIed Ky/bTypbl,
OTpe/iesIIIOIe  aZieKBaTHOe TIOBeJIEHWE uYesloBeKa B OKPY»Karolell IPUPOJHOM cpeje, BOCTpeOOBaHHbIE B TIOBCEAHEBHOW >KU3HU U
MpPaKTHUeCKor festenbHOCTH. Ocoboe MeCTo B 3TOM CUCTeMe 3HAaHWH 3aHMMAKOT 3JIEMEHThI COZEp’KaHUsl, KOTOPbIe Cy>KaT OCHOBOMW /ISt
(bopMHUpOBaHUSI TIPEACTAaBIIEHUN O COBPEMEHHON eCTeCTBEHHO-HayuHOW KapTWHe MHpa M 1[eHHOCTHBIX OpPHEeHTALUsX JIMYHOCTH,
CII0COOCTBYIOIMIMX TyMaHH3alu O10JIornyeckoro 06pa3oBaHusl.

CTpyKTypUpOBaHUe CO/iep>KaHus yueOHOro MaTepuasia B MPOrpamMMe 1o OHOJIOTHH OCYILECTBIEHO C YUETOM MPUOPUTETHOTO 3HAUeHHs
3HaHWM 00 OT/IMUUTETBHBIX 0COOEHHOCTSIX )KUBOU MIPUPO/IbI, O €€ YPOBHEBOUM OpraHU3aluy U 3BOJIIOLMUA. B COOTBETCTBUM C 3TUM B CTPYKTYpe
yueGHOro npeaMeTa «BHOOTHs» BbIJe/IeHbl CIeAYIOLIMe COoJiep)KaTe/ibHble JMHUM: «Buosorus Kak Hayka. MeTozbl HaAyYyHOrO MO3HAHMUS»,
«Knetka kak Ouosiormueckasi cuctema», «OpraHusm Kak Ouosjoruyeckasi cucreMa», «CucteMa MU MHOroobpa3ue OpraHH4ecKoro MHpa»,
«OBOJTIOLHSI )KUBOU MPUPO/IBI», « DKOCHCTEMBI U TIPUCYIIE UM 3aKOHOMEPHOCTH».

Llens n3yueHuss yueGHoro mpegmera «buosiorus» Ha 6a30BOM ypoBHe — OBjajieHHe OOYyYaroIMMHUCS 3HAaHUSAMH O CTPYKTYPHO-
(YHKIMOHAIBHOW OpPraHM3aliy KUBLIX CUCTEM Pa3HOr0 paHra U MpUoOpeTeHHe YMEHUH MCIO0Ib30BaTh 3TU 3HAHUS [/l TPAMOTHBIX /1eHCTBUIN
B OTHOILIEHUH 00bEKTOB >KUBOMW TIPUPO/Ibl M PELIIEHUS] PA3/TUUHBIX XKU3HEHHBIX MPOOJIEM.

HocTwkeHue 1ie/1 U3yueHus: yuebHoro mpeamera «brosorusi» Ha 6a30BOM ypoBHe 00ecrieurBaeTcs pellieH|eM CIeAyIoLIMX 3a/1au:

OCBOeHHe 00yuarol[UMUCS CUCTEMbI 3HaHWM O OMOJIOTUYECKUX TEOpPHUSX, YUEHUsX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIOTe3ax, MpaBuax,
CJTy>KallliX OCHOBOM [iisi GOPMHUPOBaHUs MPeACTAB/IEHHU O eCTeCTBeHHO-HAayYHOW KapTHHE MHUpPa, O MeTO/iaX HayYHOTro MO3HaHUsl, CTPOEHUH,
MHOT000pa3vu U 0COOEHHOCTSIX YKUBBIX CHCTEM Pa3HOTO YPOBHSI OPTaHW3alllH, BBIZAIOIIMXCS OTKPBITUAX U COBPEMEHHBIX HCC/Ie/JOBAaHUSX B
OMOIOTU;

(dopMupoBaHUe y 00yYaroMXCsl MMO3HABATE/bHBIX, UHTE/JIEKTYa/IbHBIX YU TBOPYECKUX CIIOCOOHOCTEH B Mpoljecce aHaau3a JIaHHBIX O
My TSIX Pa3BUTHS B OMOJIOTMU HaYUHbBIX B3TJISA0B, U/€H U MOAXO0A0B K U3YUEeHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHSI OPraHU3aLvy;

CTaHOBJIEHHe y 00y4YaroIuxcs o01el KyabTypbl, (YHKLMOHA/TIBHON IPaMOTHOCTH, Pa3BUTHE YMeHUH OOBSICHSITh U OLIEHWBATh SIBJIEHUS
OKPY’KaroL[ero MUpa XMBOU MPUPO/IbI HA OCHOBAHUM 3HAHUI U OTTBITA, MOJTYYEeHHBIX MPU U3yUeHUH OUOJIOTHY;

(opMupoBaHue Y 00yYaroIUXCsl yMEHUIA WITFOCTPUPOBATh 3HaUeHHe OMOJIOTMUeCKUX 3HAaHUM B MTPAKTHUECKOH /1esITe/TbHOCTH UesIOBeKa,
Pa3BUTHU COBPEMEHHBIX MeIUIIMHCKUX TEXHOJIOTHI U arpoOHMOTeXHOJIOTUH;

BOCITUTAHWE YOEXJEHHOCTH B BO3MOXXHOCTH TIO3HAHUSI Ue/IOBEKOM >KUBOUW TMPUPO/IbI, HEOOXOUMOCTH Oepe)KHOTO OTHOIIEHHS K Hel,
COOTI0IeHUsT ITUUECKUX HOPM TP MPOBeJeHUH OUOIOTHUeCKUX UCCIe/I0BaHN;



OCO3HaHWe I[eHHOCTH OWMOJIOTHUeCKMX 3HAHWM /ISl TIOBBIIEHUsS YPOBHSI SKOJIOTMUECKOM KyJbTYpbI, AJs1 (hOPMHUPOBAHHUS HAYYHOTO
MHPOBO33DEHUS;

npyMeHeHHe TTPUOOPeTEHHBIX 3HAHWUHM U YMEHUH B ITOBCeIHEBHOM >KU3HU /IJIS1 OL[eHKH MTOC/IeICTBUIN CBOEH /1esITe/TbHOCTH 110 OTHOIIIEHUIO
K OKpY>Katolleii cpefie, COOCTBEHHOMY 3/10pPOBbIO, 000CHOBaHHe 1 Co0/t0/ieHre Mep MpoQUIakKTUKK 3a00/1eBaHUA.

B cucreme cpeziHero obiijero oopa3oBanus «brosiorus», usyuaemasi Ha 6a30BOM ypOBHe, SIB/ISIeTCS 00s13aTe/TbHBIM yUeOHBIM MPeIMETOM,
BXO/ISIIIIM B COCTaB MpeAMeTHOM 061acT «EcTecTBeHHO-HayuHbIe MTPeMEeThI».

st m3yuyenusi 6rosornuy Ha 6a30BoM ypoBHe cpefgHero obiero obpasoBanusi otBoguTcs 68 uacoB: B 10 kmacce — 34 vaca (1 vac B
Hegent0), B 11 knacce — 34 yaca (1 yac B HeZiesto).

COJEP)XAHUE OBYUYEHUS

10 K/TIACC

Tema 1. buosiorus Kak Hayka.

Bbuosnorust kak Hayka. CBsi3b OMO/IOTUU C 00II[eCTBeHHBIMHU, TEXHUUECKUMU U IPYTUMH eCTeCTBeHHbIMU HayKaMu, ¢punocodueid, STUKOH,
3CTETUKOM U 1paBoM. Posb 6rosiornu B popMHUPOBaHNH COBPEMEHHOM HayYHOU KapTHHBI Mupa. CrcTeMa OHMOIOTHUeCKIX HaykK.

MeTo/bl T03HaHUS >KUBOW TIpUPOABI (HabO/OZileHWe, SKCIIePUMEeHT, OrucaHue, H3MepeHHe, Kjaccu(UKalys, MoJe/upoBaHue,
cTaTucThUeckass 00paboTka JJaHHBIX).

JeMoHCTpanuu:

IToptpertsr: Y. lapsuH, I'. Mengens, H. K. KonbLos, [IX. YoTcoH u @. Kpuk.

Tabnuiibl U cxeMbl: «MeTo/ibl TTO3HAHUSI )KUBOW TIPUPOAbI».

JlabopaTopHbIe U MPpaKTUUYeCKHe paboThI:

[Mpaktryeckast paboralNe 1. «¥Icriosib30BaHKe pPa3/MUHbIX METO/IOB IPU M3yUeHUH OHMOIOrMUecKuX 00beKTOB.

Tema 2. JKuBble CHCTEeMBI M UX OpraHu3anus.

JKuBble cucteMsl (brocHcTeMbl) Kak rpegMeT n3ydeHusi buosiorun. OT/iMure >KUBbIX CUCTEM OT HeOpraHUUeCKOU MPUPO/IbL.

CaoticTBa O6rocHcTeM U MX pa3HooOpasue. Y POBHU OpraHU3alii OMOCHCTeM: MOJEKY/ISPHBIN, KIeTOYHbINA, TKaHeBbIM, OPraHi3MeHHBIH,
IO ISILIMOHHO-BU/IOBOM, 9KOCUCTEMHBIM (OMOoreolieHOTUUeCKuii), 6rocdepHsIit.

JleMoHCcTpanum:

Tabnuibl v cxeMbl: «OCHOBHbIE TTPU3HAKU JKU3HU», « Y POBHU OpPTraHM3aL[iU )KUBOW TIPUPOAbI».

O6opyzoBanue: Mozienns MoseKysisl JJHK.

Tema 3. XuMHuecKHii COCTaB U CTPOEHHUE KJ/IeTKH.

XVMUYeCKHM COCTaB KIeTKU. XHUMHAYeCKue 3/1IeMeHTbl: MaKpO3/leMeHThl, MUKPO3JIeMeHThl. Bozia 1 MuHepasbHble BelecTsa.

DyHKI[MM BOZBI U MUHepa/IbHBIX Bell[eCTB B KiieTke. [To/iep>kaHue ocMoTHUecKoro HaaHca.



Benku. CoctaB u crpoeHune 0enKOB. AMWHOKHCIOTBI — MOHOMephl OenkoB. He3ameHuWMble W 3aMeHHWMble aMHHOKHCJIOTHI.
AMUHOKHCIOTHBIN COCTaB. YPOBHU CTPYKTYpbl OenKOBOW MoJjieKy/bl (TlepBUYHAsi, BTOPUUHAs, TPeTHYHas W UeTBePTUYHAsl CTPYKTypa).
XuMuueckue CBOWCTBA OenkoB. brosornueckue GpyHKIMN O6eKoB.

®epmeHTHI — OuoOrMueckre KaTtanusaTopbl. CTpoeHMe (epMeHTa: aKTHMBHBINA LIeHTP, cyOcTpaTHast crieljuduuHocTh. KodepMmeHTHI.
Burtamunsbl. OTinuust epMeHTOB OT HeOpraHMUeCcK1X KaTalu3aTOpOB.

YrneBogpl: MOHOcaxapu/pbl (TJiFOKO3a, pubo3a U [e30Kcupub03a), Aucaxapyjbl (caxapo3a, JlakTo3a) M TonMcaxapuibl (Kpaxmar,
[JIMKOTeH, LiesTroo3a). buonornyeckre GyHKLMY yI1eBO/OB.

Jluruapl: TpUuraulepuabl, dochonunugsl, crepousl. ['mapoduisHo-TUApodoOHBIe CBOMCTBA. Buosornueckue ¢GyHKUWW JUIHZOB.
CpaBHeHHe yT/1eBO/I0B, OeKOB U JIUITH/I0B KaK UCTOUHUKOB SHEPIUH.

HyxknennoBeie kucnotel: JITHK u PHK. HykneoTuabsl — MoHOMephl HYK/IeMHOBBIX KUC/IOT. CTtpoeHue u ¢yHkiuu [JHK. CtpoeHue u
¢ynkumy PHK. Bugel PHK. AT®: cTpoenue 1 ¢pyHKLIMY.

[luTonorusi — Hayka o KjeTke. KieTouHasi Teopusi — mpyMep B3auUMOZEUCTBUS Uel U (paKTOB B HAYYHOM IM03HaHUM. MeTo/ibl U3yueHus
KJIeTKHU.

KneTtka Kak 1jesiocTHasi >kuBasi cuctemMa. O611ye pyU3HaKX K/IeTOK: 3aMKHYTasi Hapy>kHasi MembpaHa, Mmonekysbl [JJHK kak reHeTrueckuii
arrapar, CcTeMa CHHTe3a Oeska.

Tunbl KIeTok: SyKapuoTHhyecKas W TpokapuoTudeckas. OcOOeHHOCTHM CTpPOeHHsI TPOKapUOTHuecKoW KiaeTku. KieTouHasi cTeHKa
bakTepuii. CTpoeHHe 3yKapuoTHUeCKoi KieTKi. OCHOBHBIE OT/IMUMS PaCTUTETHbHOM, )KUBOTHOM 1 TPUOHOM K/IETKH.

[ToBepXHOCTHBIE CTPYKTYPbl KJIETOK — K/eTOUHasi CTeHKa, IVIMKOKalWKC, WX (QyHKUuM. [lna3maThueckass meMmOpaHa, eé CBOMCTBA U
¢yukuun. Luronnasma u eé opraHouzbl. OpHoMeMmOpaHHble opraHouzbl Kiaetkd: OIIC, ammapart I'ombmpku, mu3ocomsl. [TomyaBTOHOMHBIE
OpraHou/bl K/IeTKA: MUTOXOH/PUH, TacTUZbl. [IpoucxokieHre MUTOXOHApPWN U TwiacTj. Bupgel myactug. HememOpaHHbIe opraHOWbI
KJIeTKW: pubOCOMBI, KJIeTOUHBIH 1[eHTp, [IeHTPHO/N, PECHUYKH, KTYTUKA. PYHKIM OPraHOM/I0B K/IeTKU. BKmtoueHus!.

S1npo — perynsTopHbIi 1ieHTp KieTKu. CTpoeHue sipa: siiepHast 000/10UKa, Kapyorijia3mMa, XpOMaTHH, SiAPBIIIKO. XPOMOCOMBI.

TpaHcrnopT BelecTB B K/eTKe.

JeMoHCTpanuu:

[Toprpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. [llneipen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankmun, K. M. Bap.

Huarpammel: «PacripesiesieHne XMMHUECKUX 3/IEMEHTOB B HEXWBOM Mpupoje», «PacripesieneHrie XMMUUECKHWX 371€MEHTOB B >KMBOM
npupoae».

Tabmuupbl U cxembl: «[lepuoanyeckass Tabivia XUMAYECKUX 371eMeHTOB», «CTpoeHHe MO/eKysbl BOAbl», «buocuHTe3 Oenka»,
«Ctpoenne Monekynbl Oenka», «CtpoeHue ¢epmeHTa», «HyknenHoBbie kucinotel. [JHK», «Crpoenne Mmosekynsl AT®», «CtpoeHue
5YKapUOTUUeCKOM KieTKW», «CTpoeHHe >XMBOTHOM KileTKW», «CTpoeHre pacTUTe/NbHOM KieTKu», «CTpoeHHe NPOKapUOTUYECKOU KI/IeTKW»,
«CTpoeHue s/pa KIeTKW», «YT/IeBOAbD», «JIunab».

O6opyjoBaHMe: CBETOBOM MHUKDPOCKOI, 060opy/0oBaHUe [yl MPOBeJieHUst HaOJIrojeHNid, W3MepeHHH, SKCIIepUMeHTOB, MUKPOIIperaparhl
PaCTUTENBbHBIX, )KUBOTHBIX M OaKTepHaTbHBIX K/IETOK.

JIaGopaTopHble 1 NpaKTHYeCcKHe padoThI:



Jlabopatophasi pabota Ne 1. «/3yueHue KaTaTUTHUYECKOW aKTUBHOCTH ()epMEHTOB (Ha MPUMepe aMuJIa3bl UK KaTasas3bl)».

JlabopaTopHasi pabora Ne 2. «V3yueHue CTpOeHUsi KJIETOK paCTeHWM, >KUBOTHbIX M OakTepuii MOJ MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOIIperniapatax ¥ UX OI1caHue».

Tema 4. )KusHeeaTe/IbHOCTh KJ/I€TKH.

OO6mMeH BelecTB, UM MeTabo/M3M. AccumMusius (TIaCTUUeCKUH 00MeH) M TUCCUMUTISILIVS (SHEepPreTUUecKuii 0OMeH) — /1Be CTOPOHBI
e/IMHOrO TIporiecca Metabom3ma. Posib 3aKOHOB COXpaHeHHs! BellleCTB U SHepryuy B MIOHUMaHWU MeTabosr3Ma.

Twurer oOMeHa BelrjeCTB: aBTOTPOQHBINA U reTepoTpodHbIA. Posb hepMeHTOB B 0OMeHe BellleCTB 1 TIpeBpallieH’H SHePTUH B KJIETKe.

®dotocuHTe3. CBeToBasi U TeMHOBas (a3bl poTocrHTe3a. Peakiiuu doTocuHTe3a. DPdheKTUBHOCTL (DOTOCUHTe3a. 3HaueHue (hOTOCUHTe3a
JU1s1 )KU3HU Ha 3emJie. BivsiHve ycioBuii cpesibl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIIEHHS €0 MPOAYKTUBHOCTH y KYJ/IbTYPHBIX PaCTeHHUH.

XemocuHTe3. XeMOCUHTe3UpYHolie OakTepun. 3HaueHHe XeMOCHHTe3a [Jisl )KU3HU Ha 3emiie.

OHepreTryeckrii 0OMeH B KiieTKe. PaciierieHre BelecTB, Bblie/ieHHe U aKKyMY/IMPOBaHMe YHePruU B KiIeTKe. DTarbl SHEPreTHUeCKOTo
obmeHa. I'mukonmu3. BpokeHune u ero BuAbl. KuciopofHoe OKucC/IeHHe, WM KJIeTOUYHOe JbixaHue. OKucauTenbHoe (ochopunupoBaHue.
OS¢ eKTHBHOCTD SHEPreTHYeCcKoro oOMeHa.

Peakuyu matpuuHoro cuHresa. I'eHetnueckas nHpopmanus u JJTHK. Peanusaiusi reHeTMueckol WH(OpMaLiu B KieTke. I'eHeTHUeCKUit
Ko7l M ero cBoicTBa. TpaHckpuriuusi — MatpuuHbiii cuHTe3 PHK. TpaHcisimus — OuocuHTe3 Oeska. Jtanbl TpaHcasuyu. KogupoBaHue
aMUHOKHUCIIOT. Posib pubocoMm B GrocrHTe3e Oeka.

Heknetounsie ¢opmbl u3HU — BUPYCHl. McTtopusi oTkpbiThsi BupycoB ([I. V. ViBaHOBCcKuit). OCOOEHHOCTH CTPOEHHSI U >KU3HEHHOTO
LuK/aa BUpycoB. bakTeprodaru. bone3nu pacTeHuid, KMBOTHBIX M UejiOBeKa, BbI3bIBaeMble BUpycaMU. BHpyc MMMyHoZe(puIMTa yesoBeKa
(BMY) — Bo3byauTens CITMJa. O6paTHasi TpaHCKPUIILMS, peBepTa3a U nHTerpasa. [IpodunakTika pacripocTpaHeH!s BAPYCHBIX 3a00/1eBaHUH.

JeMoHCTpanuu:

[Toprpetsr: H. K. Konsnios, 1. U. IBanoBckuy, K. A. Tumupsses.

Tabmuupl 1 cxembl: «Tunbl UTaHus», «MeTabomusm», « MUTOXOHAPUS», «DHepreTuueckuii oOMeH», «XaoporacT», «POTOCHHTe3»,
«Ctpoenne [JHK», «CrpoeHwe u (QyHKI[MOHUpOBaHHWe reHa», «CuHTe3 Oeska», «['eHeTHueckuil Kon», «Bupyce», «bakrepruodaru»,
«CTtpoeHue 1 >ku3HeHHbIN UK/ Bupyca CITNa, 6akrepuodara», «Permikarms JHK».

O6opyzoBanre: Mogenu-anmvkauun «YzaBoenne [HK w Tpanckpurusi», «buocuHte3 6enka», «CTpoeHue KIeTKH», MOJeNb
cTtpykryps! JHK.

Tema 5. PasMHoO)XeHHe M HHAMBH/ya/IbHOE pa3sBUTHEe OPraHU3MOB.

KseTouHbIl LMK/, WX )KU3HEHHBIN LUK KieTKU. VIHTepgasza u muto3. IIporneccsl, mpoTekaroljue B uHTep(dase. Peryivkanys — peakijusi
marpuuHoro cuHTte3a JJHK. CtpoeHne xpomocom. XpoMOCOMHbIM Habop — KapyuoTHrl. JJUTUIOWHBIA U TaryIOnAHBIA XPOMOCOMHBIE HaOOPHI.
Xpomatuabl. LluTosiornueckre OCHOBBI pa3MHOXKEHUSI M UHAUBU/Ya/IbHOI'O Pa3BUTUSI OPraHU3MOB.

Henenue knetku — muto3. Ctaguu mutosa. I1poreccel, nponcxopsinye Ha pasHbIX CTaJUsAX MUTO3a. bronornuecknii cMbIC/1 MUTO3a.

[Tporpammupyemasi rubenb KJIeTKU — arornTo3s.



®opmbl pasMHOXKEHHSI OPraHU3MOB: Oecriosioe W ToioBoe. Buzpl Gecriosnioro pa3MHOXeHUs: [jeJieHre HaJBOe, ITOUKOBAHUE O/IHO- U
MHOTOKJIETOUHBIX, CIIOpOOOpa3oBaHUe, BereTaTHBHOe pa3MHOXeHHe. VICKyCCTBeHHOe KJ/IOHMDOBaHMe OpraHW3MOB, ero 3HaueHue st
CeJIeKLIUH.

[TosoBOe pa3MHOKeHHe, ero OTUUUs OT Oecriomnoro.

Metio3. Cragum Menio3a. Ilpouecchl, mpoucxopsime Ha cragusx Meko3a. IloBegeHume xpomocom B Mero3e. KpoccuHrosep.
buonornuecknii CMbICT U 3HaUeHue Melo3a.

CameToreHe3 — mpotiecc 0Opa30BaHMs T0JIOBBIX K/IETOK Y JXKMBOTHBIX. [10/IOBbIe »Keye3bl: CeMEeHHWKH U suyHuKU. OOpa3oBaHue M
pa3BUTHE TIOJIOBBIX KJIETOK — rameT (CriepMaTO30Hj, siilieKeTKa) — criepMaToreHe3 M oBoreHe3. OcoOeHHOCTH CTPOeHUs SIMLEKIeTOK U
criepmaTto3ouzioB. Omiogorsopenue. IlapreHorenes.

WuHavBrayanbHOe pa3BuTHe (OHTOreHe3). OMOpHOHaIbHOe pa3BuTHe (3MOpHoreHe3). JTarbl SMOPUOHATIBHOTO PAa3BUTHS Y TTIO3BOHOUHBIX
JKUBOTHBIX: Apo0OJsieHne, TacTpy/suusi, opraHoreHe3. IloctamOproHanbHOe pas3BuTHe. THMBI TOCTIMOPHOHAIBHOTO Pa3BUTHS: TIPSIMOE,
HerpsiMoe (JIMuMHOYHOe). BisiHe cpefibl Ha pa3BUTHE OPraHU3MOB, (aKTOPbI, CIIOCOOHBIe BbI3bIBATh BPOXKEHHbIE YPO/ICTBA.

Poct n pasButHre pacteHui. OHTOreHe3 1|BeTKOBOTO paCTeHUsI: CTPOEHHe CeMeHH, CTaZui Pa3sBUTHSI.

JeMoHCTpanuu:

Tabmuubl u cxeMbl: «DOpMbI pa3MHOXKEHHsI OPraHU3MOB», «JIBOWHOe OIIOZIOTBOPEHME Yy IIBETKOBBIX pacTeHHil», «BereratuBHOe
pa3sMHOXKeHHe pacTeHUil», «/lermeHue KieTKu OakTepuii», «CTpoeHUe TOMOBBIX K/IeTOK», «CTpoeHHe XPOMOCOMbI», «K/IeTOUHbIN LIMK/I»,
«Perumukanusa JHK», «Murto3», «Meiio3», «IIpsmoe 1 Henpsimoe pasBuTHe», «['amMeTOoreHe3 y MJIEKOINUTAIOLIMX U 4YesioBeKa», «OCHOBHbIE
CTa/JIuM OHTOTeHe3a».

O6opyzoBaHre: MUKPOCKOII, MUKpOTIperapaThl «CIiepMaTo301/ibl MJIEKOTTUTAIOIIEro», «SIilieKneTka MIeKOIMTaroIero», «KapruokruHes
B K/IeTKax KopelllKa JlyKa», MarHUTHasl Mo/ie/b-arivkanus «/lenenue kinetku», mogens JHK, Mozens MeTadasHOM XPOMOCOMBI.

JlabopaTopHbIe U MPpaKTUUYeCKHe paboThI:

JlabopatopHasi pabota Ne 3. «HabmoieHre MHUTO3a B K/IeTKaX KOHYMKA KOpellKa JiyKa Ha TOTOBbIX MUKpOTIperiapaTax».

JlabopaTopHasi pabota Ne 4. «/3yueHre CTpOeHHs TIOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOTIperiapaTax».

Tema 6. Hac/ieAcTBeHHOCTH M U3MEHYUBOCTb OPraHU3MOB.

[lpenveT W 3ajauM TeHeTWKW. VICTOpUS pa3BUTHS TeHeTHMKH. Pojb LUTO/OrMMA W 3MOPHOIOTWM B CTAHOBJIEHWH T'eHeTHKW. BKmaf
POCCUMCKUX U 3apyOe)KHBIX YUEHBIX B pa3BUTHe TeHeTUKU. MeTo/bl reHeTUKH (TMOpW0IOTUYecKU, LIUTOreHeTHYeCKUi, MOJIEeKYJISIPHO-
reHeTrueckrii). OCHOBHbBIEe TeHeTHYeCKUe MOHATHUSA. ['eHeTHUecKass CMMBOJIMKA, UCITI0/Ib3yeMasl B CXeMax CKpelLljMBaHuM.

3aKOHOMEpPHOCTH Hac/e[J0OBaHUsI TPU3HAKOB, yCTaHOBJeHHble I'. MeHzenem. MoHorubpugHoe cKpelllyBaHHe. 3aKOH eJUHOO00pa3sus
ruOpHUIOB TIepBOro TOKOJeHus1. [IpaBrUIo JOMHUHMPOBaHMS. 3aKOH pacIieryieHust TIPHU3HaKoB. ['uroTe3a ynucToTel Tamet. [losiHOe 1 HerosiHoe
JJOMUHUDOBaHUe.

JOurnbpuzpHoe CKpeljuBaHHe. 3aKOH He3aBUCHMOTO HAaC/Ie[OBaHWSl TIPU3HAKOB. llUTOreHeTWYeCcKWe OCHOBBI AWTHOPHAHOTO
CKpellMBaHUsl. AHaIM3UpYyHolllee CKpellyBaHue. Vcnonb30BaHre aHaIM3UPYIOLLero CKpelyBaHus [/t Oripe/iesieHusl TeHOTHIIa 0COOMU.

CrerieHHOe HacsieloBaHue Tpyu3HakoB. Pabora T. MopraHa 1o clieryieHHOMY Hac/ie/[OBaHUIO reHOB. HapyliieHue crierieHusi TeHOB B
pe3y/bTaTe KpOCCUHIOBepa.



XpOMOCOMHas TeOpHsl HaC/IeICTBeHHOCTH. ['eHeTHUeCcKue KapThbl.

I'eneTuka rosa. XpoMOCOMHOe OIpejiesieHHe 110J1a. AyTOCOMBI Y I10/I0Bble XPOMOCOMBI. ['0oMOraMeTHble ¥ rereporaMeTHble OpraHv3MBbl.
HacnenoBanue NpU3HaKoB, CLEIVIEHHBIX C [TOJIOM.

W3meHumBOCTb. BHJbpl M3MEeHUMBOCTU: HeHacC/le[CTBEHHass U Hac/e[CTBeHHas. Ponb cpefbl B HeHac/e[CTBEHHOM W3MEHYMBOCTH.
XapakTepyucTuka MOUGUKALMOHHONM HW3MeHUYMBOCTU. BapualMoHHbIM psii 4 BapualMoHHas KpuBas. Hopma peakiyu mnpu3Haka.
KonuecTBeHHbIe M KaueCTBEHHbIE TPU3HAKU U X HOpMa peakijuu. CBolicTBa MOAU(DUKALIMOHHOW U3MEHUMBOCTH.

HacnencrtBeHHasi, WM TeHOTHNWYeCKasi, W3MEHUMBOCTb. KoMOWHAaTHMBHasi W3MEHUYMBOCTb. Mei03 ¥ TO/I0BOM TIPOLeCC — OCHOBA
KOMOWHATUBHOM M3MeHUYMBOCTH. MyTallMoHHasi U3MeHUYMBOCTh. Kiaccudukaiusi MyTaluii: reHHble, XpOMOCOMHbIe, reHOMHbIe. YacToTa u
MIPUYMHBI MyTalMii. MyTareHHsble (hakToOpbl. 3aKOH FOMOJIOTMUECKHX PsiZIOB B Hac/le[CTBeHHOW n3MeHurBocTy H. V. BaBusosa.

BHesiepHast Hac/1eJCTBEHHOCTb ¥ U3MEHUNUBOCTb.

FeHetnka uenoBeka. Kapuwotunm dyenoBeka. OCHOBHBIE MeTO[bl T'eHETHKHM Ue/iOBeKa: T'eHeaJiorHueckuid, OJIM3HeL[OBbIH,
LIUTOTeHeTUUeCKUM, OMOXUMUYeCKUid, MOJIeKY/ISIpHO-TeHeTHuecKrii. CoBpeMeHHOe oripe/iesieHre reHOTHIa: MOJIHOTeHOMHOe CeKBeHUPOBaHue,
reHOTUIMPOBaHWe, B TOM uucie ¢ momomipio [1I]P-ananu3a. HacnepnctBeHHble 3a0oseBaHus desioBeKa: reHHble 0Oosie3Hd, 0Oose3Hd C
HacJle/ICTBeHHON TIpe/ipacriosioXKeHHOCTbI0, XPOMOCOMHbIe 0Oome3Hu. ComaThyeckue U TreHepaThBHble MyTauyd. CTBOJIOBbIE K/IETKU.
[IpuHUMOBL 370poBOTO 00pa3a >KW3HW, AMAarHOCTHKH, TPO(UIAKTUKK U JIeUeHHs TeHeTU4YeCKWxX OosesHeil. MeauKo-reHeTHUeCcKoe
KOHCYJ/IbTUPOBaHUe. 3HaueHne MeJULIMHCKOW reHeTHUKY B Mpe/j0TBpallleH|H 1 JieYeHWH reHeThYecKuX 3abosieBaHui uesioBeka.

JleMoHCcTpanum:

[Toptpetsl: I'. Mengens, T. Mopras, I'. e ®pus, C. C. YetBepukos, H. B. Tumocdees-Pecosckuii, H. V1. BaBunos.

Tabmurp! 1 cxeMbl: « MOHOTHOPHUHOE CKpeLMBaHUe U €0 LIMTOTeHeTHYecKasi OCHOBa», «3aKOH PACIIeNIeHHs U er0 LIATOreHeTHYecKast
OCHOBa», «3aKOH UHUCTOTHI rameT», «urubpugHoe ckpeluBaHUe», «L[uTonmornueckrie OCHOBBI AUTMOPUHOTO CKpelyBaHUs», «Melo3»,
«B3aumogielicTBYe asule/ibHBIX I'eHOB», «['eHeTMyecKue KapTbl pacTeHWM, >KMBOTHBIX M 4YesloBeKa», «['eHeTWKa Iosa», «3aKOHOMepHOCTU
Hac/le[OBaHUs, CLEIVIEHHOT0 C To/oM», «KapuoTtumbl uyesnoBeka M >KMBOTHBIX», «Buabl u3MeHUMBOCTH», «MogudrkalioHHas
W3MeHUUBOCTb», «HacnenoBanue pesyc-pakropa», «['eHeTHKa rpymni KpoBu», «MyTaljMOHHasi U3MEHUMBOCTbY.

Ob6opyoBaHue:  MoOJe/U-anIuIMKauu  «MoHorubpugHoe — ckpemuBaHue», «HemonHoe — goMuHUpOBaHUe»,  «JurubpugHoe
CKpellliBaHue», «[lepekpécT XpoMOCOM», MUKPOCKOM U MUKporpenapart «/po3oduna» (Hopma, MyTaliuv (pOpMbl KpPbLTbeB U OKpacKu Tesa),
repbapuii «I'0pox rOCeBHOM».

JlabopaTopHbIe U MPpaKTUUYeCKHe paboThI:

JlabopatopHasi pabora Ne 5. «/3yueHue pe3y/bTaTOB MOHOTHOPUIHOIO W AUTMOPUIHOTO CKpeIMBaHUs Yy Ap030(u/bl Ha TOTOBBIX
MUKpOIIpernaparax».

JlabopatopHasi pa6ora Ne 6. «/3yueHre MoAUUKALMOHHONW W3MEHUHWBOCTH, TOCTPOEHHEe BapHAllMOHHOTO psijla M BapUallMOHHOMN
KPUBOW».

JlabopaTopHasi pabota Ne 7. « AHa/iu3 MyTaluii y po30(dusbl Ha TOTOBBIX MUKPOTIperiapaTax».

[Mpaktryeckast pabora Ne 2. «CocTaB/ieHe U aHau3 POJJOCTIOBHBIX UeI0OBeKa».

Tema 7. Centekusi oprann3MoB. OCHOBBI 0MOTeXHO/IOTHH.



CeslekiMs KaK Hayka M IIpoLiecC. 3apoXKJeHue CejieKLMM U JoMecTuKanusa. YueHue H. V. BaBuioBa 0 LjeHTpax MPOUCXOXKIEHUS U
MHOTr0o00pasusi Ky/JIbTypHBIX pacTeHui. LIeHTpbl MPOUCXO0XKAeHUS JOMAITHUX )KUBOTHBIX. COPT, MOPO/a, ILITaMM.

CoBpeMeHHbIe MeTO/bI CesleKMd. MacCoBbIl U WH/AWBU/YaIbHBIA OTOOPBI B CeNMeKLUM PacTeHWd U KUBOTHBIX. OIleHKa 3KCTepbepa.
Bau3kopocTBeHHOe CKpelljuBaHWe — WHOpUAuHr. Yucras nuHusi. CKpelljMBaHWe UHWCTBIX JIMHUM. ['eTepo3uc, wunu rubpujiHasi Cuia.
HepoacTBeHHOe ckpemuBaHue — ayTopugunr. OthanéHHas ruOpuausanys W eé ycrmexw. VICKyCCTBeHHBIM MyTareHe3 W TOJIy4YeHHe
MOJIUTIIONZOB. JI0CTM)KeHUs CeNeKLiMM pacTeHUH, )KUBOTHBIX 1 MUKPOOPraHU3MOB.

BroTexHOMOrMs Kak OTpac/ib MPOM3BO/CTBA. ['eHHast MH)KeHepHst. DTaribl co3aHus pekoMObuHaHTHOW [JHK 1 TpaHCTreHHBIX OpraHu3MOB.
Knerounass wunxeHepusi. KineTtouHble Ky/abTypel. MMKDOK/IOHa/bHOE pa3MHOKeHUe pacTeHU. K/ioHHMpOBaHMe BBICOKONPOAYKTUBHBIX
CeJTbCKOXO035IICTBEHHBIX OPraHU3MOB. DKOJIOTHYecKre 1 3Tuueckre npobsiemsl. 'MO — reHetTruecku MOAU(UIIMPOBaHHbIE OPTaHU3MBI.

JemoHcTpaLuu:

[Toptpertsr: H. 1. BaBunos, 1. B. Muuypus, I'. [I. Kaprieuenko, M. @. V1BaHOB.

Tabmuubl 1 cxembl: KapTa «LIeHTpBI MPOMCXOXKAEHHSI MU MHOTO00pasusi Ky/JbTypHBIX pacTeHui», «[Iopojbl JOMAIIHKUX >KUBOTHBIX»,
«CopTra KyJbTYPHBIX pacTeHui», «OTmanéHHass rubpuausanus», «Paborel akazemuka M. @. UBaHoBa», «Ilomuruiongusi», «OOBEKTHI
buoTexHonorun», «KneTouHsle KybTyphl U KJIOHUpOBaHKe», « KOHCTpyHpoBaHue 1 TiepeHOC reHOB, XPOMOCOM».

OO6opyzoBaHre: MyJSsDKH TIJIOZI0B M KOPHEIUIOJO0B JUKHX ()OPM U KY/IbTYPHBIX COPTOB pacTeHHi, repbapuii «CebCKOX035HCTBeHHbIE
paCTeHUA».

JlabopaTopHbIe U MPpaKTUUYeCKHe paboThI:

IKcKypcusi«OCHOBHbIE METO/Ibl M IOCTWDKEHHSI CeJIeKLIMM PACTeHWH U )KUMBOTHBIX (Ha CeNeKLMOHHYHO CTaHLMIO, TJIEMEHHYIO (epMmy,
COPTOUCIIBITATE/IEHBIN YUaCTOK, B TEITMYHOE XO35HCTBO, 1aOOPaTOPHIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPa)».

11 K/TACC

Tema 1. DBosTIOLIHOHHAsA 0M0/IOTHA.

[TpeAnockiIKM BO3HUKHOBEHUsI 3BOJIFOLMOHHOW TEOPUU. JBOJIFOLIMOHHASI Teopusi U eé MecTo B Ouosoruu. BiuvsiHue 3BOJIOLIMOHHOM
TEOpWH Ha pa3BUTHe OMOJIOTHY U IPYTHX HayK.

CBujieTesnibCTBa 3BOJIIOLMU. [lajsieoHTONMOrMUeCKHe: T10C/Ie[0BaTe/IbHOCTh TIOSIB/IEHHSI BHUJOB B [1aJIEOHTOJIOTUYECKOU JIETOIHUCH,
nepexofHble (hopMel. broreorpaduyeckre: cxoCTBO U pas3nuuue (ayH U (yiop MaTepUKOB U OCTPOBOB.

OMOpHooruuecke: CX0ACTBa U pa3nnuusi SMOPUOHOB pa3HbIX BH/OB TO3BOHOUHBIX. CpaBHUTEbHO-aHATOMUUeCKHe: TOMOJIOTHYHBIe,
aHaJIOTUYHbIe, PyJMeHTapHbIe OpraHbl, aTaBU3Mbl. MO/eKyIpHO-O0MOXUMUYeCKHe: CXOACTBO MeXaHW3MOB HAC/IeACTBEHHOCTH U OCHOBHBIX
MeTaboIMuecKuX MyTel y BceX OpraH1u3MOB.

OBojiroloHHas Teopus Y. [lapBuHa. IIpeAnocbulkM BO3HUKHOBEHUs [apBUHU3MA. [IBIOKyLljMe CU/Ibl 3BOJIFOLIMUA BUZAOB M0 [JapBuHy
(130BITOUHOE pa3MHOKEHHWe TPU OrpPaHMUeHHOCTH PeCypCOB, Heorpe/le/iéHHasi W3MeHUMBOCTb, Oophrba 3a CylljecTBOBaHUe, eCTeCTBeHHbIN
otbop).

CuHTeTnueckas Teopusi 3BositoLrr (CT3I) 1 eé 0OCHOBHBIE MOJI0KEHUS.
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Mukpossomonus. [Tonysiaius Kak ejuHULA BUA U SBOJIFOLUU.

[Bwxyiiye cusbl (hakTOpbI) SBOMIOLIMK BUOB B IpUpoje. MyTal[MOHHbBIN TIpoLiecC 1 KOMOWHATHBHAs M3MeHUHMBOCTb. [1oMy/Is{OHHbIe
BOJIHBI U Jipeii¢ reHoB. V30/141Ks1 1 MUATpaLys.

EcTtecTBeHHbIN 0TOOp — Harpae/IstOLIM (hakTop 3BOMOLMK. POPMBI €CTeCTBEHHOT0 0TOOpA.

[TpucriocobeHHOCTh OPraHM3MOB KakK pe3yJ/bTaT 3BOMOLMH. [IpuMepsl mpucrocobieHnid y opraHu3MoB. Apomopdo3sl U HAWO-
ajlanTaryu.

Bupz u Bupoo6pasoBanue. Kpurepuu Buzia. OcHOBHBbIe (hOpMBbI BU000pa3oBaHus: reorpadryeckoe, SK0JIOrHUeCKOoe.

MakposBomonysi. @opMel 3BoTOLUM: (pUeTHYecKast, AUBepreHTHasi, KOHBepreHTHasi, apasiesbHas. HeobpaTUMOCTh 9BOJTIOLUH.

[TponcxoxxeHre OT HecCreljMa/IM3upOBaHHbIX IpeiKoB. [Iporpeccrpyromas creranysanys. AflanTrBHas pajnaLysl.

JeMoHCTpanuu:

[Toprpets!: K. JIunnen, XK. b. Jlamapk, Y. [Japsus, B. O. KoBanesckui, K. M. bap, 3. I'ekkenb, ®@. Mrosnep, A. H. CeBeprjos.

Tabmuubl u cxembl: «Pa3BUTHe opraHMUeCKOro MyUpa Ha 3emie», «3apoJbIIy MO3BOHOUHBIX >KUBOTHBIX», « APXeONTepUKC», «PopMbl
OopbOBl 3a cyljecTBoBaHWe», «EcTecTBeHHBIN 0TOOp», «MHOroobpasue COpPTOB pacTeHHi», «MHoroobpasue TMOpPOJ >KUBOTHBIX»,
«[Monynsauuu», «MyTalMOHHasi HW3MeHUYMBOCTb», «Apomopdosbl», «Manoasantanuu», «OOLas [gereHepanusi», «[BUXKylue CHIbI
sBosron», «Kapta-cxema wmapmipyta myrernectBusi Y. /lapBuHa», «bopbba 3a cyiiectBoBaHue», «IIprucmocob6/eHHOCTh OpPraHHU3MOBY,
«['eorpadmueckoe Bu000pa3oBaHue», « IKOJIOTHUECKOe BUJ000pa3oBaHue».

O6opyzoBaHye: KOJUIeKL|SI HACeKOMBIX C pa3/IMYHBIMU TUIIAMU OKPACKH, Habop T/I0/I0B M CeMsH, KOJieKuysi «IIpyMepsl 3aiUTHBIX
NpUCIIOCOO/IeHN Y >KMBOTHBIX», MoOflelb «OCHOBHbIe HarpaB/eHHsl 3BOMOLUN», 00bEMHas Mojenb «CTpoeHHe TOJIOBHOIO Mo3ra
TT03BOHOYHBIX».

buoreorpadurueckasi kapta mupa, KosieKuuss «PopmMbl COXPaHHOCTHM HCKOMAeMbIX >KUBOTHBIX M DPACTEHHK», MOJe/b arnrvKaus
«[TepekpécT XpoMOCOM», BiiaXKHble TiperapaTbl «Pa3BuTHe HaceKomoro», «Pa3BuTue nAryliKd», MUKporperapaT «/lpo3oduia» (Hopma,
MyTalyy (POpMbI KPbUIbEB U OKPACKH TeJa).

JlabopaTopHbIe U MPpaKTUUYeCKHe paboThI:

JlabopaTtopHasi pabota Ne 1. «CpaBHeHHe BU/IOB 110 MOP(}0/IOTHUECKOMY KPUTEPUIO».

JlabopaTopHast pabota Ne 2. «OnricaHue MPUCITOCOO/IEHHOCTH OPraHK3Ma B €€ OTHOCUTE/TbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHe )XM3HU Ha 3emJie.

loHayuHble TpeCTaBIeHUs] O 3apPOKAEeHUH XKU3HU. HayuHble TUMOTe3bl BO3HUKHOBEHUSI )KU3HM Ha 3emJie: abvoreHe3 W TaHCIIEPMUSI.
Xumuueckasi 3BOMOLMSA. AOWUOreHHbI CHHTE3 OpraHWYeCcKHWX BelL[eCTB M3 HeOpraHW4yeCKUx. OKCTlepUMeHTalbHOe T0/TBepKAeHre
XUMUYeCKoW 3BomouuH. HauanbHble 3Tambl Ouosornueckoit ssomormu. I'unorte3a PHK-mupa. @opMupoBaHrne MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHME MPOTOK/IeTKHU. [lepBble KeTKu U Ux 3BomoLusi. PopMUpoBaHUe OCHOBHBIX IPYII KMBbIX OPraHU3MOB.

Pa3Butne xu3HU Ha 3emsie 1o 3pam U nepuogaM. Karapxen. Apxelickas U NpoTepo3orcKas 3pbl. Ilaneo3oickas spa U eé nepuopbl:
KeMOPUICKUM, OPAOBUKCKUMN, CUTYPUNCKWH, IeBOHCKWN, KAMEHHOYTOJIbHBIN, TIEPMCKHIA.

Mes30301CKast 3pa U eé Nepuo/bl: TPUACOBBIN, FOPCKUM, MEJIOBOU.

Kalino3oiickas spa 1 eé nepuo/pbl: rajaeoreHoBbIi, HeOTeHOBbIN, aHTPOIIOr€HOBBIM.
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XapakTepycTHKa K/IMMaTa 1 Te0/IorTu4ecKrx rporeccoB. OCHOBHbIE 3Talbl SBOIIOLMUA PACTUTETBHOTO U )KUBOTHOTO MUpPa. ApoMOpP(]Oo3kI
y pacTeHuH U XXUBOTHBIX. [losiB/IeHre, pacLBeT U BbIMMPAaHKe Py )KUBbIX OPraHU3MOB.

Cucrema opraHu4eckoro Myupa Kak OTpakeHHe 3BOJIroLIMA. OCHOBHBIE CCTeMaTH4eCKHe FPyIIbl OpraHu3MOB.

OBo/oLMs uyerioBeKa. AHTPOIOJIOTHSI KakK HaykKa. Pa3BuTHe mNpejCcTaB/leHHMM O TIPOMCXOX/EHHWH YesoBeKa. MeTozbl WU3yueHUs
anTponioreHesa. CxXoZCTBa U pa3/Muus YejloBeKa U )XMBOTHBIX. CUCTeMaTHUyeCcKoe I0JIOKeHHe Ye/lOBeKa.

Oewxyiue cusbl (pakTopbl) aHTporioreHe3a. HacnencTBeHHasi HK3Me@HUMBOCTb M eCTeCTBeHHbIN 0TO0p. OOb1ecTBeHHbIN 00pa3 »KU3HHU,
W3rOTOBJIEHUE OPYAUU TPYZa, MBILJIEHUE, PeYb.

OcCHOBHblE CTa[iM W BeTBU D3BO/IOLMM UejOBeKa: aBcTpajonurekd, YesnoBek ywmesnbld, UYesnoBek mnpsmoxofsaumii, UYenosek
HeaHZiepTanbCckui, UenoBek pa3ymHbId. Haxogku HMCKOMaeMbIX OCTAaTKOB, BpeMsi CyIeCTBOBaHHS, 00/acTh pacrpocTpaHeHHs, 00BEM
rOJIOBHOT'O MO3ra, 06pa3 >KHU3HH, OpYAUSs.

UenoBeueckre pacbl. OCHOBHble OofblMe pachkl: eBporeouzHas (eBpasWiicKas), Herpo-aBCTpajionfHasi (9KBaTOpHaibHasi),
MOHTOJIOM/IHasi (a3uUaTCKo-amepuKaHcKasi). UepThbl MPUCIIOCOO/IEHHOCTH TIpe/iCTaBUTe/ell uesioBeueCKMX pac K YCJIOBUSIM CYIIleCTBOBAHUSI.
EpunHcTBO UenoBeyeckux pac. Kpuruka pacusma.

JeMoHCTpanuu:

[Toptpetsr: @. Pean, JI. ITactep, A. 1. Onapun, C. Munnep, I'. FOpy, Y. [JapBuH.

Tabmuupl U cxembl: «Bo3HrukHOBeHHe CoJTHEUHOW CUCTeMbl», «Pa3BUTHe opraHMueckoro Mupa», «PactutenbHast KieTka», « KUBOTHast
K/eTka», «I[Ipokapuornueckass KieTka», «CoBpeMeHHas CHCTeMa OpraHW4Yeckoro mupa», «CpaBHeHHME aHAaTOMHYeCKMX 4YepT CTPOeHUs
ye/ioBeKa W uesoBeKOOOpa3HbIX 00e3bsiH», «OCHOBHbIe MecTa T[ajJeOHTOJIOTMYeCKMX HAaXO0JOK TIpeJJKOB COBDEMEHHOro uesioBeKa»,
«/IpeBHel1IVe moan», «/lpeBHUe m0an», «IlepBble COBpeMeHHbIe JIoAn», «UesoBeueckue pacb».

O6opynoBanue: mymsku «[IpoucxoskzeHve uenoBeka» (OFOCTbI aBCTpasONUTeKa, MUTEKAHTPOINaA, HeaHJepTasblia, KPOMaHbOHLIA),
CJIETIKM WK W300pakeHHs KaMeHHbIX OPY/Hi TepBOOLITHOTO uesioBeKa (KaMHHU-UOIIEephI, pyOusa, ckpebiia), reoOXpoHOIOTHYecKast Tabuiia,
KosieKUyst «©@opMbl COXPAaHHOCTU UCKOIAaeMbIX )KUBOTHBIX U paCTEHUI».

JlabopaTopHbIe U MPpaKTUUYeCKHe paboThI:

[Mpaktryeckast pabora Ne 1. «/3yueHue UCKOMIaeMbIX OCTaTKOB PACTEHUN U )KUBOTHBIX B KOJUIEKL[USIX».

IKCKypcusi «DBOJIOLMS OPraHUUeCKOro Myupa Ha 3emsie» (B eCTeCTBeHHO-HayUHbIN UM KpaeBeJuecKuii My3ei).

Tema 3. Opranu3msbl U OKpYy)KaroLjas cpeja.

OKO/NOrusl Kak HaykKa. 3ajaud M pasfiesibl 3KO0Joruu. MeTogpl 5KOJOrMYeCKUX WCC/Ael0BaHUM. OKOJIOTMYeCKOe MHUPOBO33peHHe
COBpPEMEHHOI0 YesloBeKa.

Cpezbl 00MTaHUsSI OPraHU3MOB: BOJHAs, HA3eMHO-BO3/IyIlIHAs, TIOUBEHHAsI, BHYTPHOPTaHU3MeHHas!.

Okosornyeckue ¢akTopbl. Krnaccudukaiys skosoruueckux (akTopoB: abuoTuueckrde, OMOTHUECKHWe W aHTpOTOreHHble. [lelicTBue
5K0JIOTMUeCKUX ()akTOpOB Ha OPraHU3MBbl.

AbuoTtnueckue (akTophl: CBeT, TeMIlepaTypa, Bjla)KHOCTb. @oTtoreproau3M. [IpucrnocobsieHusi oOpraHu3MoB K /1eHCTBUI0 abUOTHYeCKUX
(akTOpoB. brosoruueckue puTMsI.
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Buornueckne ¢akTopbl. Bugbl OMOTHUECKMX B3aUMO/IEHCTBHUI: KOHKYDEHLUs], XUIJHUYeCTBO, cuM0O103 U ero ¢opmbl. [lapasutu3sm,
Koorepawusi, MyTyaju3M, KOMMeHCa/u3M (KBapTUPaHCTBO, Hax/eOHWYeCTBO). AMeHCalv3M, HeWTpaau3M. 3HaueHWe OUOTUYECKUX
B3aMMOJeHCTBUM /171 CYIIleCTBOBAaHUSI OPraHW3MOB B TIPUPO/JHBIX COOOIIIeCTBax.

OKOJIOTUUeCKUe XapaKTepuCTUKU Tmonyssauvd. OCHOBHbIe I10Kas3aTeau MOMYJ/ISLMU: UYWC/AeHHOCTb, IUIOTHOCTb, POXAeMOCTh,
CMepPTHOCTb, NTPUPOCT, MUTpaLys. JJHaMyKa YMC/IEHHOCTH TIOMYJISLMU U e€ peryJisiiusl.

JeMoHCTpanuu:

[Moptpetsr: A. 'ymbonbar, K. @. Pysnbe, 3. ['ekkenb.

Tabmuupbl U cxembl: KapTa «IIpupogHbie 30HBI 3eMan», «Cpeabl 0OWUTaHUS OpraHusMoB», «®doTomnepuogusmM», «[lomynsaum»,
«3aKOHOMEPHOCTH POCTa YMCJIeHHOCTH TOMY/IALUU UH(Y30pUU-TYhenbKu», «[TuieBble Ljenm».

JIaGopaTopHble 1 MpaKTHYeCcKHe padoThI:

JlabopaTtophasi pabota Ne 3. «Mopdonoruueckrie 0COOeHHOCTH paCTeHUH U3 Pa3HbIX MeCT OOUTaHMUS».

JlabopaTopHasi pabota Ne 4. «BnusiHie cBeTa Ha POCT U Pa3BUTHE UePEHKOB KOJIeyCa».

[MpakTryeckast pabora Ne 2. «[To/CUET MIOTHOCTH MOMYJISILUNA Pa3HbIX BU/IOB PaCTEHU».

Tema 4. Coo011iecTBa ¥ 9K0/I0rHYeCKHe CHCTeMBI.

CoobmmecTBo opranu3mMoB — OwuorieHo3. CTpyKTypbl OuoljeHO3a: BH/0Basi, MPOCTPAaHCTBeHHasi, Tpoduueckas (mviieBasr). Buipi-
JoMuHaHThL. CBs3U B OMOIIeHO3e.

Okosnornyeckre cuctembl (3kocuctembl). [ToHsiTe 00 3KocucTeme u OuoreorieHo3e. PYHKI[MOHA/TBHbIE KOMITOHEHTHI 3KOCHCTEMbI:
MIPOAYLIEHTbl, KOHCYMEHThI, peJyLieHTbl. KpyroBopoT BellecTB M IOTOK 3HepPrud B 3KocucteMe. Tpoduueckue (MULLEBble) YPOBHU
skocucTembl. [TuieBsbie 1en ¥ cetr. OCHOBHBIE TIOKa3aTesN YKOCHUCTeMbl: OroMacca, MPOAYKLHs. JKOJOrUYeCcKre MAPaMH/bL: TIPOLYKLINH,
YKMCIeHHOCTH, broMacchl. CBOMCTBA 9KOCUCTEM: YCTOMUMBOCTb, CAaMODeryJisitiuisi, pa3sutre. CyKLeccHs.

ITpupozHbIe 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCHCTeMa XBOMHOI'0 WM IHMPOKOIMCTBEHHOT O Jleca.

AHTpOTIOTeHHbIe 9KOCUCTeMbl. ATpO3KOCHCTeMbl. YpbOo3KocucTeMbl. Buonornueckoe M X03HWCTBEHHOe 3HaueHHE arpo3KOCHCTeM U
ypO0o3KoCHCTEM.

bropasHoobpasue Kak GakTop ycToiuuBocTH 3KocucteM. CoxpaHeHHe 610/I0rHUecKoro pa3Hoobpasusi Ha 3emie.

Yuenue B. U. BepHazckoro o 6uocdepe. I'panutipl, coctaB u cTpyKrypa 6mocdepsl. XKrBoe BetecTBo U ero ¢pyHKIpH. OcobeHHOCTH
6rocdepsl Kak r7100a/1bHOM 3KOCHCTeMBI. [IMHaMUUecKoe paBHOBeCHe 1 oOpaTHast CBsi3b B Orocdepe.

KpyroBopoThI BellecTB 1 OHMoreoxummudeckrie LUK/IbI 371eMeHTOB (yTJiepo/a, a30Ta). 30Ha/bHOCTh 6rocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeyecTBO B 6rocdepe 3emynd. AHTpOIOreHHbIe W3MeHeHUst B 6uocdepe. ['1obanbHbIe 3K0I0rMUecKe rpobsieMbl.

CocymiectBoBaHMe TIpUpPOJbl W uesoBedyecTBa. CoxpaHeHue OnopasHooOpas3usi Kak OCHOBa yCTOWUMBOCTH Ouocdeprl. OcHoBa
paLMOHAILHOTO YIIpaB/ieHust IPUPOAHBIMU pecypcaMu U UX Ucrosb3oBaHue. [locTikeHUst OMOI0rUY U 0XpaHa TIPUPO/bI.

JleMoHCcTpanum:

[Toptpets!: A. [I)x. Tenciu, B. H. Cykaués, B. 1. BepHazackuii.

Tabmupl U cxembl: «IlumeBsle 1ernm», «BHOIEHO3: COCTaB U CTPYKTypa», «llpupogHble coobiectBa», «Llermm mnuTaHus»,
«3JKoJiornyeckasi nupammuzia», «buocdepa u uenoBek», «IKOCHCTEMA IMPOKOIWCTBEHHOTO Jieca», « JKOCMCTeMa XBOMHOIO jieca», «brolieHos
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BO/IOEMa», «ArpoleH03», «[IpuMepHble aHTPOTIOTeHHbIe BO3ZEUCTBUSI Ha TMPHUPOAY», «BakHelIlMe WMCTOYHWKM 3arpsi3HeHUsT BO3ZAyxa U
TPYHTOBBIX BOJ», «[louBa — Ba)kHeMIlias cocTaB/siromjasi orocdepobi», «DakTopbl Jerpafaiii Mmous», «IIapHUKOBBIA 3G deKT», «PaKTOphI
PaZIM0AKTUBHOIO 3arpsi3HeHust 6uocdepbi», «O0Iast cTpykTypa 6uocheps», «PacmpocTpaHeHre >KU3HH B Guocdepe», «O30HOBBINM 3KpaH
ouochepw», «KpyroBopot yriepoza B 6uochepe», « KpyroBopot a3ora B IpUPOE».

O6opyoBaHMe: MO/Je/Tb-alIMKalus « TUTTUUHbIe OUOIIEHO3bI», repbapuil «PacTuTesibHbIe COOOIeCTBa», KOJIEKIMU «BUOIeH03»,
«BpeauTtenu Ba)kKHEHIIINMX CeMbCKOXO3AHCTBEHHBIX KYJ/IbTYP», repbapyuy M KOJUIEKI[UM PAaCTeHUM U )XKMBOTHBIX, TIPUHAJJIEXKAIe K Pa3HbIM
9KOJIOTUUECKUM T'PyTIaM oHOTO Buzia, KpacHas kaura Poccuiickoit ®ezpepariyy, n300paXkeHHsT OXpaHsIeMbIX BUZIOB PACTEHUN U )KUBOTHBIX.

[NIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TTPOI'PAMMEI 110 BMOJIOT'MN HA BA30BOM YPOBHE CPEJAHEI'O OBILIEI'O
OBPA30OBAHUA

CormacHo @T'OC COO, ycraHaB/iuBarOTCS TpeOOBaHUS K pe3y/bTaTaM OCBOEHHUS OOYYarolMMUCS TPOTpPaMM CpeIHETro O0O0IIero
00pa3oBaHus: IMUHOCTHBIM, MeTarpeZMeTHbIM U IpeIMeTHBIM.

JINUHOCTHBIE PE3YJIbTATHBI

B CTpyKType /JMUYHOCTHBIX pe3y/bTaTOB OCBOeHUsI TpeiMeTa «bBuosiorusi» BbiJje/ieHbl C/IeAyIOIe COCTaBJSOL[Me: OCO3HaHUe
00y4YaroMMUCS POCCHUMCKOM TPaKJaHCKOM HI€HTHYHOCTH — TOTOBHOCTHM K CaMOpPAa3BUTHIO, CaMOCTOSITEJIBHOCTH W CaMOOIIpeZie/IeHHo,
Ha/iMyie MOTHUBALMU K OOyueHHMIO OWOJIOTHH, Iie/ieHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeXXJeHWi JMUYHOCTM Ha OCHOBe K/THOUeBBIX
L[EHHOCTeH M WCTOPUYeCKUX TPAJULUK pa3BUTHsI OMOIOTMYeCKOro 3HaHWS, TOTOBHOCTh M CITIOCOOHOCTb 00YYaroIUXCsl PyKOBO/[CTBOBATLCS B
CBOel J1esiTe/TbHOCTU LIeHHOCTHO-CMBIC/IOBBIMU yCTaHOBKaMMU, TPUCYILIMMH cHUCcTeMe O1oiornyeckoro obpa3oBaHusi, Hajlmure K0/I0THUecKoro
MIPaBOCO3HAHUSI, CTIOCOOHOCTH CTABUTH LI/ ¥ CTPOUTH JKU3HEHHbIe TIIaHbI.

JINYHOCTHBIE pe3y/bTaThl OCBOEHUs TpeaMeTa «BHoJiorusi» JOCTUraloTCsi B eMHCTBe yueOHOW W BOCIIMTAaTeNbHOMN /esTeNlbHOCTH B
COOTBETCTBUM C TPAJULIMOHHBIMU POCCUHMCKHMMU COLIMOKY/IbTYPHBIMU, UCTOPUUECKUMU U JyXOBHO-HPaBCTBEHHBIMU L|eHHOCTSIMH, TPUHATBIMU
B 00l[ecTBe MpaBuUIaMyd U HOPMaMU TIOBe/leHUs] U CIIOCOOCTBYIOT TpolieccamM CaMOIIO3HaHHS, CAMOBOCIIUTAHUSI M CaMOPa3BUTHSI, Pa3BUTHS
BHYTpeHHel MO3WLUU TUUHOCTH, TaTPUOTH3MA, YBa)KEHUs K 3aKOHY U MpaBOIOPSAAKY, UeloBeKy TpPyZa U CTaplieMy [OKOJIeHUI, B3aUMHOI0
yBaykeHUsi, 0epeXXHOTr0 OTHOLIeHHUs K KYJIbTYPHOMY Hac/le/Idi0 U TPaJULIMSM MHOTOHAl[MOHa/IbHOr0 Hapoga Poccuiickoit deznepatiyu, pyupoge
Y OKpY>Karolllel cpefie.

JInyHOCTHBIE pe3y/bTaThbl OCBOEHUs yueOHOro mpeameTra «BUOMOTUsI» [JOJDKHBI OTPa)kaTh TOTOBHOCTb M CMOCOOHOCTH OOYYaroIMXCst
PYKOBO/CTBOBaThCSI C()OPMUPOBAHHOW BHYTpeHHel MO3WLjell JTUYHOCTH, CUCTeMOM LIeHHOCTHBIX OpHeHTal|yi, MO3UTHUBHBIX BHYTPEHHMUX
ybexieHuii, COOTBeTCTBYIOIUX TPAJULIMOHHBIM LIEHHOCTSIM POCCUMCKOTO 0011eCTBa, paciivpeHre )XU3HEHHOT0 OTbITa U OTbITa JesTe/TbHOCTU
B IpoLiecce peanu3aljii OCHOBHBIX HallpaBJIeHUH BOCIIUTATE/IbHOU JIeSITeJIbBHOCTH, B TOM YMCJIe B YaCTH:

1)rpak/jaHCcKoro BOCIIUTaHHUSA:

c(OpPMHPOBAHHOCTH IPA’KIAAHCKOW TIO3ULMK 00yYaroIIerocst Kak akTHBHOT'O ¥ OTBETCTBEHHOTO U/ieHa POCCHICKOTO 00I1IeCTBa;

0CO3HaHMe CBOMX KOHCTUTYLIMOHHBIX TIpaB M 00s13aHHOCTeH, yBa)kKeHHe 3aKOHA U MPaBOTIOPSIKa;
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TOTOBHOCTb K COBMECTHOM TBOPUECKOH ZIeATe/TbHOCTH TIPYU CO3[jaHUM YUeOHBIX MPOEKTOB, PeIlleHWH yueOHBIX U M03HABATeTbHBIX 3a/1ad,
BBITIOJTHEHUU OMOJIOTHYeCKUX YKCIIePUMEHTOB;

CIIOCOOHOCTE OTIPeZiesisiTh COOCTBEHHYO TIO3UIUIO TI0 OTHOIIIEHUIO K SIBJIEHHUSIM COBPEMEHHOMW >XU3HU U O0OBSCHSATH €€,

yMeHHe YUWUThIBaTh B CBOUX [JEeMCTBUAX HEOOXOAMMOCTb KOHCTPYKTHUBHOTO B3aUMO/ENCTBUSI /IOfied C pa3HbIMU yOeXIeHUsMHU,
KY/JIbTYPHBIMH 1L]eHHOCTSIMU U COL[Ma/IbHBIM T0JI0KeHUeM;

TOTOBHOCTb K COTPYAHUUECTBY B TIPOIleCCeé COBMECTHOTO BBITIOJIHEHUSI y4eOHBIX, TMO3HABaTelbHBIX W WCC/AeI0BaTebCKUX 3afiad,
YBa)KUTE/ILHOT'O OTHOLIIEHUsI K MHEHUIO OTIIIOHEHTOB MPY 00CY>KIeHWH CITOPHBIX BOITPOCOB OMOIOTMYECKOTO COZIeP>KaHus;

TOTOBHOCTb K T'yMaHUTapHOW 1 BOJIOHTEPCKOM JiesiTeNTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAaHHOCTb POCCUHCKOW I'Pa)K/]aHCKOW UIEHTUUHOCTH, MaTPUOTH3Ma, YBaKeHUs] K CBOeMY HapoAy, UyBCTBAa OTBETCTBEHHOCTH
niepes; PonHOM, ropA0CTy 3a CBOM Kpaili, cBoro PoaiuHYy, CBOM sA3bIK U KYJbTYPY, MPOILLJIOe U HACTOsIIjee MHOTOHALIMOHAIbHOTO Hapoga Poccuy;

L[eHHOCTHOe OTHOILLIeHWe K TIPUPO/JHOMY Hac/le[ui0 M MaMsITHUKAM TPUPO/IbI, JOCTW)KeHUsiM Poccuu B HayKe, WMCKYCCTBe, CIIOpTe,
TeXHOJIOTUSIX, TPY/I€;

CTIOCOOHOCTH OLIeHMBATh BK/IaZl POCCUMCKUX YUEHBIX B CTAHOBJIEHWE U Pa3BUTHE OUOOTUH, TIOHUMAaHUs 3HaueHus1 OUOIOTUU B TTIO3HAHUH
3aKOHOB TIPUPO/IbI, B )KU3HU UeJIOBeKa U COBPEMEHHOT0 00ITIeCTBa;

uzieiiHast yOeXKIEHHOCTh, FTOTOBHOCTD K C/TY>KeHHIO U 3amure OTedyecTBa, OTBETCTBEHHOCTH 3a ero Cyb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

0CO3HaHMe AYXOBHBIX 1[eHHOCTeM POCCUHCKOro Hapo/a;

c(hOpMHPOBAHHOCTL HPAaBCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBe/IeHMUS;

CTIOCOOHOCTh OL|€HWBATh CHUTYal[MI0 W TPUHUMATh OCO3HAHHbIE peIlleHUs, OPHUEHTHPYSICh Ha MOPAaJbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

0CO3HaHHe JIMYHOTO BK/Ia/la B TIOCTPOEHHE YCTOMUHMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOILLIeHWEe K CBOMM DOZUTEJISIM, CO3/IaHHI0 CeMbM Ha OCHOBE OCO3HAHHOTO TMPUHATHS LIEHHOCTel ceMelHOW »KU3HU B
COOTBETCTBUU C TPaJULIMSIMU HapozoB Poccuu;

4) 3CTeTHYeCKOro BOCTIMTAHUSA:

3CTeTUYECKOe OTHOIIeHWe K MUPY, BK/IIOUasi 3CTETUKY ObiTa, HAYUHOTO W TeXHMUECKOTO TBOPUECTBA, CIIOPTa, TPY[a, OOIeCTBeHHBIX
OTHOILIEHUH;

TIOHMMaHKe SMOLIMOHA/ILHOTO BO3/IelCTBUSI >KUBOU MPUPO/IbI U €€ 1IeHHOCTH;

TOTOBHOCTb K CaMOBBIPa)XKeHUIO B Pa3HbIX BUJjaX UCKYCCTBA, CTpeM/ieHre TPOsiB/STh KaueCTBa TBOPUYECKOU TMUHOCTY;

5) ¢pusnueckoro BocnuTaHusA, GOPMUPOBAHUA KY/JILTYPHI 3/[0POBbsSI U YMOLIMOHA/ILHOI0 0/1arono/TyYusi:

TOHMMaHWe W peanu3aliysi 3/10poBoro u 6e3omacHoro obpasa KU3HH (30pOBOe MUTaHHWe, COO/F0IeHHe TUTHeHNYeCKUX TTPaBUI U HOPM,
cOa/laHCUPOBAHHBIA PEXXUM 3aHATUM M OT/[bIXa, peryJyspHas (u3nueckas aKTHBHOCTh), Oepe’KHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOILIIEHHSI K COOCTBEHHOMY (hM3UUeCKOMY U IICUXUUYECKOMY 3/]0POBbIO;
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MOHMMaHWe 1[eHHOCTH TIPaBU/I UHAWBH/YaTbHOTO M KOJUIEKTUBHOTO 0€30TacHOrO TOBe/IeHUs] B CUTYAI[UsIX, YTPOKAIOIIUX 3/10POBBI0 U
JKU3HU JIIOZIel;

0CO3HaHWe TIOC/Ie/ICTBUI U HETIPUSTHS BPeHBIX TTPUBLIUEK (YIIOTPeOIeH s a/TKOT 0151, HADKOTHUKOB, KYPeHUs);

6) TPYAOBOr0 BOCIIUTAHUS:

TOTOBHOCTB K TPY/ly, OCO3HaHHe [[eHHOCTH MacCTepCTBa, TPY/0/TH00He;

TOTOBHOCTb K aKTUBHOM JIeSITe/IbHOCTA TeXHOJIOTMUeCKOM U CoLMabHON HaIlpaB/IeHHOCTH, CTTIOCOOHOCTh MHUIIMMPOBATh, IJIAHUPOBATh U
CaMOCTOSITe/ILHO BBIMO/THATh TaKyI0 /IeATebHOCTD;

WHTepeC K pa3/MuHbIM cepam mpodeccruoHanbHOW esTe/lbHOCTH, YMEeHUe COBepIliaTh O0CO3HaHHBINA BbIOOp Oymyiieli mpodeccuu u
pean30BbIBaTh COOCTBEHHBIE XXKU3HEHHbIE TI/IaHbl;

TOTOBHOCTb ¥ CTOCOOHOCTH K 00pa30BaHKIO M CaM00Opa30BaHKI0 Ha MIPOTSHKEHUH BCel »KU3HM;

7) 3K0/1I0TUYeCKOT'0 BOCITUTAHUS:

9KOJIOTMUEeCKU Liesiecoo0pa3Hoe OTHOILIeHHe K MPUPO/ie Kak UCTOYHUKY >XKU3HU Ha 3emsie, OCHOBe eé CyI|eCTBOBaHMSI;

TIOBBIIIIEHHE YPOBHS SKOJIOTUYECKOW KYJIbTYPbl: TPUOOpeTeHHe OIbiTa IJIAHUPOBAHWS TOCTYIIKOB W OLEHKH WX BO3MO>KHBIX
TIOC/IeJICTBUM ZIJ1s1 OKpY Katolllel cpe/ibl;

0CO3HaHMe TJI00a/IbHOTO XapaKTepa 3KOJI0TUYeCKUX Mpo0ieM U My Teld UX pelleHus;

CTIOCOOHOCTh HCII0/Ib30BaTh TpHOOpeTaeMble TIPU W3yUeHWM OMOJIOTMM 3HAHUS U YMEHUsI TIPU pelleHWH TIpo0sieM, CBSI3aHHBIX C
palMOHAIbHBIM TIPUPO/IOTIONb30BaHKEeM (COOJIOZIeHre TIpaBW/I TIOBeJleHHWsT B TIPUPO/Jie, HAlpaB/eHHBIX HAa COXpaHEeHHEe DPABHOBECHS B
9KOCHCTeMax, 0XpaHy BUJIOB, IKOCHCTeM, brocdepsi);

aKTUBHOE HeIpUsTHe AeHCTBUM, TIPUHOCAIINX BpeZ, OKPY)KAIOL[el TPHUPOHON CpeZie, YMeHHe TPOrHO3MPOBaTh HeO/aromnpusiTHbIe
9KOJIOTUUECKHe TIOC/Ie/ICTBUS TTPeATIPUHUMAaeMbIX JeHUCTBUM U TIpeIoTBpalljaTh UX;

Ha/IMuie Pa3BUTOTO SKOJIOTHUECKOTO MBIIIEHHS], SKOJIOTMUECKOW KYJIbTYDbI, OMbITA /eATeJTbHOCTH KOJIOTHUYeCKON HaIpaB/IeHHOCTH,
yMeHHsI PYKOBO/ICTBOBAThCSI UMH B TI03HABATe/IbHON, KOMMYHHUKATHBHON M COLMABHOM TPAKTHKEe, TOTOBHOCTH K Y4aCTHIO B MPAKTUUYECKOM
JIesITeJTbHOCTH SKOJIOTUYECKOM HalpaB/IeHHOCTH;

8) HeHHOCTH HAayYHOI'0 MO3HAHUSA:

Cc(hOpMHPOBAHHOCTE MHPOBO33PEHHS], COOTBETCTBYIOIL[ETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U OOIIeCTBEHHOW TIPAaKTHKHY,
OCHOBAHHOTO Ha /iMasiore KyJbTyp, CIOCOOCTBYIOLEr0 OCO3HAHUIO CBOET0 MeCTa B TMOJIMKY/IbTYPHOM MUPE;

COBEpILIEHCTBOBAHUE S3bIKOBOM M UMTATEIbCKOM KY/IbTYPhI KaK CPe/ICTBA B3aUMOZEHCTBUS MEXK/1Yy JIFOABMU U TIO3HAHUS MUDA;

TIOHUMaHWe CTielUpUKYA OMOOTMM KaK HayKH, OCO3HaHUs eé poiu B (HOPMUPOBAHUM PaIJMOHABHOTO HAyUHOTO MBIIIEHUS, CO3/[aHUN
L[eJIOCTHOTO TIPe/ICTaB/IeHUs] 00 OKPY)KalleM Mupe KaK O eJWHCTBe TPHUPO/bl, YeoBeKa W 00IIecTBa, B TO3HAHWM TIPUPOJHBIX
3aKOHOMEpPHOCTe 1 pellieHuH 1pobieM coXpaHeHHs PUPOAHOT0 PABHOBECHST;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHY I/ COBPEMEHHOU LIMBUIM3ALIMK: 00ecrieueHrst HOBOTO YPOBHSI Pa3BUTHSI MeIUIUHBI, CO3/IaHHe
TIePCITeKTUBHBIX OMOTEeXHOJIOTHM, CTIOCOOHBIX pelllaTh peCcypCHblie TIP00/ieMbl Pa3BUTHS UesloBeueCTBa, TOMCKA IyTel BbIXOZA U3 T/I00ambHBIX
9KOJIOTHUECKUX TIPo0/ieM U obecrieueHUst Tiepexofia K yCTOMUMBOMY Pa3BUTHIO, PALIMOHAIBLHOMY HWCTIOIb30BaHUIO TIPUPOJHBIX PeCYpPCOB U
(hopMHUPOBaHMIO HOBBLIX CTaHAApPTOB JKHU3HU;
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3aMHTEPeCOBAaHHOCTb B TIOJMyuyeHWH OWOJIOTHYeCKWX 3HAaHWW B LeX T[OBBIMIEHUs OOIell Ky/lbTypbl, eCTeCTBeHHO-HayuHON
IPaMOTHOCTH, KaK COCTaBHOW YacTH (PyHKI[MOHATBHOW rPaMOTHOCTH 00yyJaroiuxcsi, popMypyemon npy u3yueHur 61oioruy;

MOHMMaHHe CYIITHOCTH MEeTOZIOB TI03HAaHMS, UCTIO/b3yeMbIX B eCTeCTBEHHBIX HayKax, CTIOCOOHOCTH WCITIO/Ib30BaTh TOTydaeMble 3HAHUS
JUIs1 aHasT3a U 00BsICHEHUS sIBJIEHUH OKPY>)KalOLL[ero MUpa U MPOUCXOASIIMX B HEM H3MeHeHUl, yMeHUe JiejiaTb 000CHOBaHHbIe 3aK/IF0UeHUst Ha
OCHOBe HayuHbIX (DaKTOB U UMEIOLLMXCSI [JAHHBIX C LeJ/IbI0 NTOJTyYeHHUs JOCTOBEPHBIX BbIBO/IOB,;

CNoCcoOHOCTh CaMOCTOSITeNTbHO UCI0/Ib30BaTh OMOIOruyeckye 3HaHUs [ijisl pellieHust TIpob/ieM B peaslbHbIX XKU3HEHHBIX CUTYaLUsIX;

OCO3HaHMWe LIEHHOCTM HAay4YHOM [1eATe/IbHOCTH, TOTOBHOCTb OCYILECTB/IATh TPOEKTHYIO U MCC/e[0BaTeNbCKy0 [esTe/lbHOCTb
VH/VBU/lyalbHO U B TPYIIIIE;

TOTOBHOCTb U CMOCOOHOCTH K HeNpephiBHOMY 00pa30oBaHMI0 M CaM000Opa30BaHMIO, K aKTMBHOMY TIIOJIyUYeHHIO HOBBIX 3HAHHUM 110
610/I0THMH B COOTBETCTBUU C KU3HEHHBIMU TTOTPeOHOCTSIMMU.

METAIIPEJIMETHBIE PE3YJ/IbTATBI

MeTarnpeaMeTHbIe pe3yIbTaThbl OCBOeHUs yueOHOro TipeMeTa «bronorusi» BK/IIOUAIOT: 3HaUMMBbIe /151 (OPMUPOBAHUSI MUPOBO33pEHUS
00yUaroImuXxcst MeXXIAUCIUTUIMHAPHBIE (MEXITpeJMeTHbIe) 00IeHayUYHble TIOHSITHS, OTPaKarolye I[eIOCTHOCTh HayUYHOW KapTHHBI MUpa U
crielfUUKy METO/IOB TI03HAHMS, UCTIOb3yeMbIX B €CTeCTBEHHBIX HayKaX (BeI[eCTBO, SHEpPrus, sBJieHHe, TPOIecC, CUCTeMa, HayuHbId (aKT,
TIPUHIIUT, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEeOpHs, UCC/IeZioBaHUe, Hab/roleHre, U3MepeHre, SKCTIepUMEeHT U [IPYTUX), YHUBEepPCaIbHbIe
yueOHbIe ZielicTBUS (TT03HaBaTe/IbHbIe, KOMMYHUKAaTUBHbBIE, PEry/IITUBHBIE), oOecrieurBaroiiye ¢opMrpoBaHre GyHKI[MOHATLHOW 'PaMOTHOCTH
M COLMa/lbHOM  KOMIIETEHI[UM OOYyYaroIuXxcs, CHoCOOHOCTh OOYyYaroIuXCs — WCIOJh30BaTh  OCBOEHHBIE  MEXIUCLIMTUIMHAPHBIE,
MHPOBO33peHUYeCcKHe 3HaHUS U YHUBEpCajibHbIe yueOHbIe AeCTBUs B TT03HAaBaTeIbHON U COI[Ma/IbHOM MPaKTHKe.

MertarnpemMeTHbIe Pe3y/bTaThl 0CBOEHUS TIPOTPAMMBI CpeiHET0 0011iero 06pa3oBaHus 10JDKHBI OTPaXKaTh:

OgajieHHe YHUBEPCA/IbHBIMHU Y4e0HBIMHU MM03HABATE/IbHBIMH JIeHCTBUSIMM:

1)6a3oBbIe IorHUecKHe AeHCTBUS:

CaMOoCTOsITe/IbHO (hOPMYJTUPOBATh U aKTyall3UupoBaTh MpobieMy, pacCMaTpUBaTh €& BCeCTOPOHHE;

WCTIO/Ih30BaTh TP OCBOEHUM 3HAHWH MPHUEMBI JIOTMUECKOTO MBIIUIeHHs (aHa/M3a, CUHTe3a, CpaBHeHUsI, KacCU(pUKaruy, 00001eHws),
PacKpbIBaTh CMBIC/T OHMO/IOTUUECKUX TTOHSATHH (BbIAIE/ISATh X XapaKTepHbIe TIPU3HAKH, YCTaHAB/IUBATL CBSI3U C JPYTUMHU TTOHATUSIMHM);

oTipefieNiATh LI/ [IesiTe/IbHOCTH, 3a/laBasi TapaMeTpbl W KPUTEPUU WX JOCTYDKEHHS, COOTHOCHUTH pe3y/bTaThl [eSTeTbHOCTH C
TIOCTaB/IEHHBIMU 1[eJISIMU;

WCTI0/Ih30BaTh OMOJ/IOTHYECKHE TIOHSATHS it 00bsICHeHUST (PAKTOB U SIBJIEHUI YKUBOM MPUPO/IBI;

CTPOUTHL JIOTMUECKUEe pacCyKAeHWs (MHIYKTHUBHbIE, NeAYKTUBHbIE, TI0O aHAJOTHH), BBISIB/IATH 3aKOHOMEDPHOCTH W TPOTHBOPEUHsl B
paccMaTpUBaeMbIX SIBJIEHHUSIX, (DOPMY/TMPOBATh BLIBOABI U 3aK/TFOUEHHS;

TIPUMEHSTb CXeMHO-MOJIe/IbHbIe Cpe[CTBa i TPeJCTaB/IeHHsI CYIIIeCTBEHHbIX CBsi3eld M OTHOIIIEHHN B W3y4aeMbIX OUOIOTMUECKUX
00BeKTax, a TaK’Ke POTUBOPEUUIA Pa3HOTO PO/ia, BLISIBIEHHBIX B PA3/IMYHBIX HH(POPMAI[MOHHBIX UCTOUYHHKAX;

pa3pabaTbiBaTh IJ1aH pellieHys PoOieMbl C YIETOM aHa/TM3a UMEIOIIUXCsl MaTepUaIbHBIX U HeMaTepUabHbIX PeCypCOB;
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BHOCUTb KOPPEKTUBBI B [IeSITE/IbHOCTb, OLIEeHUBAaTh COOTBETCTBHE Pe3y/IbTaTOB Lie/IsiM, OLieHUBaTh PUCKH TOC/Ie/ICTBUN JesiTe/IbHOCTH;

KOOP/IMHUPOBATD U BBITIOJHATH PAa00Ty B YC/IOBUSIX peasibHOr0, BUPTYaJbHOI0 U KOMOMHHMPOBAHHOTO B3aUMO/IeMCTBUS;

pa3BUBATh KPEAaTHBHOE MBIIIJIEHHUE TIPU PellleHUH >KU3HEeHHBIX MPo0JieM.

2)0a3oBbIe HCCIeA0BATE/TbCKHE eHCTBUS:

BJIa/IeTh HAaBBIKAaMHU YyueOHO-HCC/IeIoBaTe/TbCKOW M TIPOEKTHOM /IeATeIbHOCTH, HaBBIKaMH pa3pelleHust MpoOsieM, CIIOCOOHOCTBIO M
TOTOBHOCTBIO K CAMOCTOSITe/TbHOMY ITOMCKY METO/ZIOB pellieHus TPaKTUUeCKUX 3aZiau, IPUMEeHEeHUI0 Pa3/InYHbIX METOZI0B NT03HAHUS;

WCTIO/Ih30BaTh PA3/INUHbIe BUJIBI JeSITe/THBHOCTH T10 TIOTyYeHHUI0 HOBOTO 3HAHWSI, €r0 MHTePIpeTaliy, Mpeodpa30BaHUI0 U PUMEHEHHIO B
yueOHbIX CUTYyalUsIX, B TOM UMCJIe TIPY CO3/JaHUU yueOHBIX U COLIMAbHBIX TIPOEKTOB,;

(hopMHpOBaTh HayUHBIM THIT MBILLJIEHNYS], B/Ia/leTh HAYYHOW TePMUHOJIOTUe, K/TF0UeBbIMU MOHITUSIMU U METO/laMUy;

CTaBUTb U (POpMYJIMPOBaTH COOCTBEHHBIE 33/jaur B 00pa3oBaTe/TbHOMN /1esiTe/TbHOCTH U XKU3HEHHBIX CUTYaLUsIX;

BbISIB/ISITh TIPUUMHHO-CJIEICTBEHHbIE CBSI3M W aKTya/M3WpOBaTh 3a/lauy, BbIIBUTATh TUIOTe3y €€ pelleHusi, HAXOAUTh apryMeHTbl [i/isi
Jl0Ka3aTe/lbCTBa CBOMX yTBEPKEHUM, 3a/jaBaTh [IapaMeTpbl U KPUTEPUU peLleHHs;

aHa/IM3UpPOBaTh TOJIyUeHHble B XO/le pelleHUs] 3aJjaud pe3y/bTaTbl, KDUTHUUECKU OLIeHWBAaTb MX [IOCTOBEPHOCTb, MPOTHO3UPOBATh
V3MeHeHVe B HOBBIX yC/IOBUSIX;

JlaBaTh OIIEHKY HOBBIM CUTYaIHsIM, OLIEHUBATh TTPUOOPETEHHBIMN OITBIT;

OCYILIeCTBJISATh Lie/ieHaripaB/ieHHbIH MMOUCK IepeHoca CPe/iCTB U CIIoCco00B eliCTBUS B MPO(deCCUOHA/IBHYIO CPefy;

yMeTb TIepeHOCUTh 3HaHUS B IO3HABATe/TbHYIO U MPAKTHUUECKY0 00/1aCTH >KHU3He e TeTbHOCTH;

yMeTb UHTeIPUPOBaTh 3HaHUS U3 pPa3HBIX MpeIMeTHbIX 00/1acTel;

BbIIBUTaTb HOBBIE W/IeW, TIpeJjiaraTb OpPWUTHUHA/IbHBIE TIOAXOAbI W peIlleHHs, CTaBUTb TMpo0JeMbl W 3a/laud, JOIyCKaIoIe
anbTepHaTUBHbIE PeLleHUs.

3) pab6ora c uadopmanueii:

OPUEHTHDOBaTbCSI B PA3/IMUHbIX HCTOYHMKAX UWHPopMmauuu (TekcTe yueOHOro T10co0HMsl, HaAy4YHO-TIOMY/ISIPHOW JIUTepaType,
OMO0/IOTHUeCKUX C/IOBAPSIX U CTIPaBOUHHWKAX, KOMITbIOTEPHBIX 0a3aX JlaHHBIX, B IHTepHeTe), aHa/IM3UpOBaTh MH(POPMAIUIO PAa3/TUUHBIX BUIOB U
(hopMm nipesicTaBIeHNs], KDUTUUECKU OLIeHUBATh €€ J0CTOBEPHOCTh U HEIIPOTUBOPEUUBOCTD;

(hopMyIMpOBATh 3aMpoCkl ¥ TIPUMEHSTh pa3/MyHble METO/IbI TIPY TOWCKe W 0TOOpe Ouosoruueckol WHbOpMaruy, HeoOXOAUMOU [IJIst
BBITOJIHEHUS yueOHbIX 3a71ay;

npuobpeTaTh OIBIT HWCTOIb30BaHUST WH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, COBEPIIeHCTBOBATh KYJIbTYPY aAKTHBHOTO
VICTI0/Tb30BaHUs1 Pa3/IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJILHO BbIOMpATh ONTHUMAaIBHYIO (OpMY TIpe[cTaBieHUs Owonornyeckod wH(opMaiuu (cxeMbl, TpaUKH, AWArpaMMBbl,
TabJULIBI, PUCYHKU U JIPYTOe);

WCTIO/Ih30BaTh HAayUYHBIN SI3bIK B KaueCcTBe CPeJCTBA MPH paboTe ¢ OHosoruueckoi nHhopMarreid: MpUMeHSITh XUMHUUeCKHe, Pru3nuecKue
Y MaTeMaTHuecKue 3HaKu U CUMBOJIbI, GOpMYJibl, abOpeBuaTypy, HOMEHK/IATypy, UCTIOIb30BaTh U Mpeobpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKHe
CpeJiCTBa Har/siAHOCTY;

B/Ia/leTh HaBbIKaMU PACIi03HaBaHKs U 3alUThl MH(OPMaIK, THPOPMALMOHHOM 6e30MacHOCTH TMUHOCTH.
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OBJ/1a/ieHHe YHHBepPCa/IbHBIMM KOMMYHUKATUBHBIMH /|eHCTBUAMU:

1)o0mieHue:

OCYIIEeCTB/IATE KOMMYHHKALIMK BO BCeX c(epax >KM3HM, aKTHBHO y4aCTBOBATh B [IMAJIOTe WM AWCKYCCHU TIO CYIIeCTBY 00CY>KZaeMou
TeMbl (yMeHHe 3aj/jaBaTh BOIMPOCHI, BBICKA3bIBaTh CY)KJE€HUSI OTHOCUTEbHO BBLITIOJIHEHUs TIpejjjlaraeMOM 3ajiaud, yUWThIBaThb WHTepechl U
COTJIACOBAHHOCTH MO3ULMH APYTUX YUaCTHUKOB ZMAora UK AUCKYCCUH);

pacrio3HaBaTb HeBepbasnbHble CpeZicTBa OOLeHUs, TMOHMMAaTh 3HaueHWe COLMA/bHBIX 3HAKOB, TPEANOCHUIOK BO3HWKHOBEHHS
KOH(JIMKTHBIX CUTYaLMH, yMeTh CMSTr4aTh KOHQJIUKTHI U BECTH I1€PEerOBOPbI;

B/aJleTh pa3/U4YHbIMM CriocobaMu oOILjeHUs] ¥ B3aUMO/IeHCTBUs, TIOHMMAaTb HaMepeHWs [PYTUX Jitofield, TPOSIB/SATh YBaXKUTeTbHOe
OTHOIIIeHHe K cobeceTHUKY 1 B KOPPeKTHOH (opme HopMynMpoBaTh CBOM BO3PaKeHUS;

Pa3BEPHYTO U JIOTUYHO U3/1araThb CBOI TOUKY 3PeHUsI C UCTIOIb30BaHUEM sI3bIKOBBIX CPe/CTB.

2)coBMecTHasi iesiTe/IbHOCTh:

MOHMMAaTb W WCTO/b30BaTh TPEUMYIlecTBa KOMaHJHOW M WHJUBHUAya/NbHOW pabOTHI TpU pellieHUuH OuoIoruueckon mpobsemsl,
000CHOBBIBaTh HEOOXOAMMOCTE PUMEHEHUsI IPYTIIOBLIX (OPM B3aMO/eMCTBHS NTPY pellieHny yueOHOM 3azaum;

BbIOMpATh TEMaTUKY U MeTO/[bl COBMECTHBIX JIeMCTBUI C yUTOM 00X HHTEPECOB M BO3MOXKHOCTeH Ka)KJJ0ro ujieHa KOJIJIeKTHUBa;

MPUHMMATh Lie/ld COBMECTHOM JleTe/JIbHOCTH, OPraHU30BbIBaTb M KOOPJWHUPOBATh JEeWCTBUS MO €€ [OCTM)KEHUIO: COCTaBJATh IIaH
JIeCTBUH, pacripe/ie/iaTh POJIK C YU8TOM MHEHHH YYaCTHUKOB, 00CY)K/IaTh pe3yJibTaTbl COBMECTHOU PabOThI;

OLIeHMBAaTh KaueCTBO CBOETO BKJIa/[a M K&XKJOT0 YUaCTHUKA KOMaH/bI B 00IIMIi pe3y/bTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

Tipe/ijiaraTh HOBbIE TIPOEKThI, OLIeHUBATh U/leH C TI03ULIMK HOBU3HBI, ODUTMHA/IbHOCTH, TTPAKTUYeCKON 3HaUMMOCTH;

OCYIIEeCTB/IATh TIO3UTHBHOE CTpaTerMueckoe TIOBe/leHWe B Ppa3/IMUHBIX CUTYALUsIX, MPOSIBIATH TBOPUECTBO U BOOOpa)keHWe, ObITh
VHULIMATUBHBIM.

OBJj1a/ieHHe YHHBePCa/IbHBIMH Pery/JIATUBHBIMM J1efiICTBUSIMU:

1)camoopranu3anusi:

WICTI0J/Ib30BaTh OMOIOTMYecKre 3HaHWS /IS BhISIB/IEHUSI TIPO0JIEM 1 MX pelleHHs B KU3HEHHbBIX U yueOHBIX CUTyaLusX;

BbIOMpAaTh Ha OCHOBe OMONOTMYeCKUX 3HAHWM 1ie/ieBble M CMBIC/IOBbIE YCTAHOBKU B CBOMX JIEMCTBUSIX U TOCTYTMKaX IO OTHOIIEHUIO K
JKMBOM TIPUPO/ie, CBOEMY 3/J0POBBIO U 3[I0POBBIO OKPY KaIOILUX;

CaMOCTOSITe/IbHO OCYILeCTBJISAT TI03HABATE/IbHYIO JIeSITe/TbHOCTb, BBISIB/IATH TIPOO/IEMBbI, CTaBUTh U (JOPMY/IMPOBaTh COOCTBEHHbIE 3a/lauMt
B 00pa3oBaTe/ibHOM [1eITeTbHOCTH U )KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO COCTaB/IsITh IJIaH pellleHus TpobseMbl C y46TOM HMEIOIIUXCS pPecypcoB, COOCTBEHHBIX BO3MOXHOCTeH U
MpeJnouTeHNH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIIupsATh PAMKH Y4eOHOTO TpeZiMeTa Ha OCHOBe JIMYHBIX MTPeTIOUTeHHH;

JleflaTh OCO3HaHHbIN BHIOOD, apryMeHTUPOBAaTh ero, OpaTb OTBETCTBEHHOCTD 3a PellleHue;

OLIeHUBAaTh NMPUOOPETEHHBIN OTIBIT;
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Croco6CTBOBaTh ()OPMHPOBAHMIO W TIPOSIB/IEHUIO IIMPOKOM SPYAMLMM B Pa3HBIX 00JIaCTAX 3HAHWM, TOCTOSIHHO TIIOBBIMIATH CBOM
oOpa3oBaTe/ibHbIN U Ky/IbTypHBINA YPOBEHb.

2)CaMOKOHTPO/Ib:

[laBaTh OLIEHKY HOBBIM CUTYaL[UsIM, BHOCUTb KOPPEKTHUBHI B [leATe/IbHOCTh, OL{eHUBaThb COOTBETCTBUE PE3yJ/IbTaTOB LieJIsiM;

BJIa/leTh HaBbIKaMM M03HaBaTe/IbHOM pedieKCM KaK OCO3HAHKS COBepIlaeMbIX [IeMCTBUM U MbIC/IUTE/IbHBIX MPOLIECCOB, UX Pe3y/IbTaToB
Y OCHOBaHMM, UCTIOb30BaTh MPUEMBI pedieKCHH /1S OLIeHKU CUTYal[|uM, BbI0Opa BepHOT'O pellleHus;

yMeTb OLleHMBaTb PUCKU M CBOEBPEMEHHO NIPUHUMATh PelleHHs TI0 UX CHUKEHUIO;

MIPUHUMAaTh MOTHBbI M apIT'YMEHThI IPYTUX MPY aHa/lr3e pe3y/bTaToB JleTebHOCTH;

3)npunsTHE Ccebds U APYIrux:

NIPUHUMATh cebsi, TOHMUMast CBOU HeIOCTaTKX U JOCTOUHCTBA;

MPUHMMAaTh MOTHBBI M apI'YMEHTHI [PYTUX NIPU aHa/lk3e pe3y/bTaToB JesaTelbHOCTH;

TIpM3HABaTh CBOE MPaBO U MPaBo APYruX Ha OMIMOKY;

pa3BHBaTh CMIOCOOHOCTH MOHUMATh MHP C TIO3ULMH IPYTOr0 YesloBeKa.

INPEJMETHBIE PE3YJ/IbTATDBI

[IpenmveTHbIe pe3ynbTaThl 0cBoeHHMs1 nporpamMmbl COO mo Guosioruy Ha 6a30BOM ypOBHE BKJIIOYAIOT crieluueckue s yueOHOTo
npeaiMeta «brosiorusi» HayuHble 3HaHWS, YMeHUsSI U CIIOCOObI [IeMCTBUM 10 OCBOEHHIO, MHTeprpeTalyd U NpeoOpa30BaHUIO 3HAHWM, BU/bI
JesITeIbHOCTH TI0 TIOyYeHWI0 HOBOTO 3HAHUS M NPUMEHEHHI0 3HaHWM B Pa3/IMYHbIX YUeOHBIX CHUTYalUsX, a TaK)Ke B PeaybHbIX >KU3HEHHBIX
CUTYyaLUsIX, CBSA3aHHBIX C Oronorvei. B mporpamme rpejMeTHbIe pe3y/bTaThl MIPeCTaB/eHbI 10 roZiaM 00yueHUs.

[IpesmMeTHBIE pe3y/bTaThl OCBOeHHs yueOHOTo rpeameTa «buonorusi» 6 10 Kaacce JOKHBI OTPaXKaTh:

chOpMHPOBAHHOCTb 3HAaHWK O MecTe W POMM OMONOTMM B CHUCTEMe HAyuyHOrO 3HaHUsl eCTeCTBeHHbIX HayK, B (OpPMHUPOBaHUU
COBPEeMEHHOU eCcTeCTBeHHO-HAyYHOW KapTHHBI MHpa M HayyHOTO MHUPOBO33peHUs], O BK/IaJile POCCUHCKUX U 3apy0e)KHbIX YUEHBIX-OHMO0JIOTOB B
pa3BuTHe 610sIOTHH, QYHKIIMOHAIEHOWM I'PaMOTHOCTH YeJioBeKa [ijisl PellieHus )KU3HEeHHbBIX 3a/1ay;

yMeHHe pacKpbiBaTh COZiep)KaHre OMO/IOTMUecKUX TePMUHOB U TOHSATHH: >KU3Hb, K/I€TKa, OpraHu3M, Metabosm3m (0OMeH BeljecTB U
TipeBpallieHle SHepruu), romMeoctas (camoperysiys), YpOBHeBas OpraHu3alivs >XMBBIX CHUCTEM, CaMOBOCIIDOM3BejeHue (pernponyKius),
Hac/eICTBEHHOCTh, N3MEHUUBOCTb, POCT U Pa3BUTHE;

yMeHHe W3jiaraTh Ouosoruyeckre Teopuu (KaeTOuHasi, XpOMOCOMHasl, MyTallMOHHasl, LeHTpa/bHasi JorMa MOJIeKy/IsIpHOM GHoJiorun),
3akoHnsel (I'. Mengens, T. Moprana, H. Y. BaBunoBa) u yueHus (0 rjeHTpax MHOT000paswsi U TIPOMCXOXK/I€HUsI Ky/IbTYPHBIX pacTeHnii H. U.
BaBusioBa), onpefiesiiTh TpaHUL{bl UX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yMeHHe B/aZieTb MeTOJaM{ HAayuHOTO I03HaHUs B OHosmoruu: HabmrofeHVWe W OMMCaHHe >KUBBIX CHCTEM, TPOLIECCOB U SIBIEHHH,
opraHu3saiysi U TpoBeJieHWe OMOJIOTHYeCKOrO SKCIIepUMeHTa, BbIJBW)KEHWe T'UIOTe3bl, BbIsB/IEHHE 3aBUCHMOCTH MEXAY HCC/elyeMbIMU
BeIMYMHAMHU, O0bsSICHEHHE TIOyUeHHBIX Pe3y/bTaToB, MCIIO/Ib30BAHHBIX HAyUYHBIX MOHSTUW, TEOPUM M 3aKOHOB, YMEeHHe [ieslaTh BbIBOJBI Ha
OCHOBaHWU MOJTyYeHHbIX pe3y/bTaToB;
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yMeHHe BBIJe/SiTh CyIeCTBeHHbIe TIPU3HAKU BHPYCOB, KJIETOK TPOKAPUOT W SYKApHOT, OJHOK/IETOUHBIX M MHOTOK/IETOUHBIX
OpraHu3MOB, 0COOEHHOCTH IPOLleCCcOoB: 0OMeHa Bell|eCTB U NpeBpallieH:s SHePrUH B KiieTKe, (POTOCHHTe3a, I7IaCTUYeCKOT0 ¥ SHepreTH4ecKoro
oOMeHa, XeMOCHHTe3a, MUTO3a, Mei03a, OTJIOZI0TBOPEHMsI, Pa3MHOXKEHHS, MHAWBHYa/TbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3);

yMeHHWe TIPUMEHSTh TIO/yueHHbIe 3HaHWS /i1 OOBSICHEHWs] OMOJIOTMUeCKUX TIPOLIECCOB WM SIBJIEHWH, /ISl TIDUHATHS MPAKTUYeCKUX
pelIeHid B MOBCeHEBHOM JXU3HHU C Liebi0 obecrieueHrsi 6e30MaCHOCTH CBOETO 3/J0POBBbSI M 3/]0POBbSI OKPY’KAIOIUX JIFOZeH, COOJFo/IeH s
HODM T'DaMOTHOTO TIOBeZIEHUS] B OKDY>KaroIllel TIPUPOHON CpeZie, MOHUMaHHe HeoOXOAMMOCTH WCIO/b30BaHUS IOCTHXKEHUN COBPEMEHHOMH
Oronoruy 1 6GMOTeXHOJIOTHH [l PALIOHAIBHOTO TIPUPO/[OTI0/TH30BaHMS;

yMeHHUe pellaTh /IeMeHTapHble TeHeTHUeCKHe 3a/jaul Ha MOHO- U AUTMOpPUIHOE CKpellMBaHue, CIelJIeHHOe Hac/leJ0BaHue, COCTaBISTh
CXeMbl MOHOTMOPUHOTO CKpPeLMBaHUs /IS TpeCKa3aHus Hac/leIoBaHus IPU3HAKOB y OPraHU3MOB;

yMeHHe BBIMOJHATL 1a00paTOpPHble W TIpaKTHUecKue paboThl, CcoOM0JaTh TipaBWia TpU pabore ¢ y4yeOHBIM M J1abOpaTOPHBIM
obopy/j0BaHuEM;

yMeHWe KPUTUYECKH OLIEHMBAaTh W WHTEPIPEeTHPOBaTh MH(MOPMALUIO OHMOJOrMYeCcKOTo CO/ep)KaHUs, BKI/IIOUAIOIIYIO TICEBOHAYYHbIE
3HAHUS U3 Pa3/IMYHBbIX UCTOUHHUKOB (CPeZCTBa MacCOBOM MH(OpPMALIMH, HAyUHO-TIOMY/ISPHbIe MaTepHasbl), STUYeCKHe acTieKThl COBPeMeHHbBIX
WCC/IeJOBaHN B OMOIOTHH, MeIULIUHE, OMOTeXHOJIOTHY;

yMeHHe Co3/jaBaTh COOCTBeHHbIE TMHUCHbMEHHbIE W YCTHble cO0OIeHus, 0000iass OHOMOrHuecKyr0 WHGOPMAIMI0 W3 HEeCKOTbKHX
WCTOYHWKOB, FPaMOTHO MCTIO/Ib30BaTh MOHATUHHBIN arinmapat OMoIoTHH.

[IpesmMeTHBIE pe3y/bTaThl OCBOEHHs yueOHOTo rpeameTa «buonorusi» 6 11 Kaacce JOHKHBI OTPaXKaTh:

Cc(OPMUPOBAHHOCTh 3HAHWK O MeCTe W pOJM OHOJIOTMM B CHUCTEME HAy4YHOTO 3HaHWs eCTeCTBEHHBIX HayK, B (DOPMUPOBaHUH
COBPEeMEHHOU eCcTeCTBeHHO-HAyYHOW KapTHHBI MHpa M HayyHOTO MHUPOBO33peHUs], O BK/IaJile POCCUHCKHUX U 3apy0e)KHbIX YUEHBIX-OHMO0JIOTOB B
pa3BuTHe OMOJIOTUH, PYHKIIMOHAILHOM TPAMOTHOCTH YeJIOBeKa [I/isl PeIleHHs )KU3HEHHBIX 3a/]ay;

yMeHHe DacKpbIBaTh COZiep)KaHre OMOIOTHYeCKHMX TePMUHOB M TIOHSATHH: BUJ, TIOMYJSLUs, TeHO(OH[, SBOIOLMS, JBIIKYIIME CHUJIbI
(dbaxTOpBI) 3BOJIIOLIMH, IPUCTIOCOOIEHHOCTh OPraHW3MOB, BHZA000pa3oBaHWe, JKOIOrMUYeckue (AKTOpbl, HSKOCHCTEMA, TPOAYLIEHTH,
KOHCYMEHTBI, PeZIyLIeHThl, LIeTIM TTUTaH!sI, SKOJIoruueckas mupamMu/za, bruoreorieHos, buocdepa;

yMeHWe u3/1aratb OHOMOTMUecKre TeopuH (3BO/OLMOHHAs Teopusi Y. JlapBWHA, CUHTeTHYeCKas TeOpUsl SBOJIIOL[UM), 3aKOHBI U
3aKOHOMepHOCTH (3apogpimeBoro cxogcrsa K. M. bapa, uepeoBanus raBHbIX HarpaBieHUd U myTert s3sosonnn A. H. CeBeprioBa, yueHus: 0
ouocdepe B. Y. BepHazickoro), onpe/ie/isiTh TPaHUL[bl UX IPUMEHUMOCTH K KMBBIM CHCTEMaM;

yMeHHe B/aZieTb MeTOoJaM{ HayuHOTO IO3HaHUs B OHosioruu: HabmrofeHVWe W OMMCaHHe >KUBBIX CHCTEM, TPOLIECCOB U SIBIIEHHH,
OpraHu3alus U TpOBejieHHe OHOJIOTMYeCKOro 3KCIIePUMEHTA, BBIJIBIDKEHWE TUIIOTEe3bl, BBISBJIEHHE 3aBUCHMMOCTH MEXIY HCC/IelyeMbIMU
BeIMYMHAMHU, O0bsSICHEHHE TIOyUeHHBIX Pe3y/bTaToB, MCIIO/Ib30BAHHBIX HAyUYHBIX MOHSTUH, TEOPUM W 3aKOHOB, YMEeHHe [ieslaTh BbIBOJBI Ha
OCHOBaHWH TIO/TyY€HHBIX pe3y/IbTaToB,;

yMeHHe BBIJe/ISITh CYIleCTBeHHbIe TIPU3HAKA CTPOeHUsT OMO/IOrMuecKux OOBEKTOB: BUJOB, TOMYJISLIMMA, TPOAYLIEHTOB, KOHCYMEHTOB,
peAyLIeHTOB, OHMOreor|eHO30B M 3KOCHCTeM, OCODEHHOCTH IIpOLIeCCOB: HAaC/e[CTBEHHOW H3MEeHUMBOCTH, €CTeCTBEHHOTO 0T0Oopa,
BH7I000pa3oBaHus, MPHUCIIOCOOIEHHOCTH OPraHM3MOB, [€MCTBHUS SKOJOTMYeCKHMX (DaKTOPOB Ha OPraHW3MbI, TlepeHoCa BeljecTB W TI0TOKa
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JHEPIHU B KOCHCTEMax, aHTPOIIOTeHHBIX M3MeHEeHHH B 9KOCHCTeMaX CBOeH MeCTHOCTH, KDYyrOBOPOTA BELeCTB U OMOTe0XMMHUUeCKUX IL[UK/IOB
B Ouocdepe;

yMeHHe TIPUMEHSTh TIO/yueHHble 3HaHWS AJIs1 OOBSICHeHWsS OMOIOTMUeCKHX TIPOLeCCOB W SIBJIEHWH, /ISl TIPUHSATHS TPAKTHYeCKUX
pellleHui B TOBCEAHEBHOMN XKM3HU C IIe/Ibl0 00ecrieueHusi 6€30MacHOCTH CBOETrO 3/I0POBbsI U 37I0POBbs OKPYXKAIOIIUX JIFO/Iel, COOJIIOeHusT
HOPM TPaMOTHOTO TIOBeJIeHHs] B OKPY»Kalolllell MPUPO/IHOW cpefie, TIOHMMaHe HeoOXOAMMOCTH HCIIO0/Ib30BAHUS JOCTYDKEHUM COBPEeMEeHHOU
OuosorMY 71 paliOHaIbHOTO TIPUPO/IOTI0/Tb30BAHMUSI;

yMeHHe pellaTh 3jieMeHTapHble OMOJIOTMuUecKre 3a/laud, COCTAaB/SATh CXeMbl IepeHOca BeIleCTB M SHepriu B JIKOcUcTeMax (Iieru
MIUTaHUS);

yMeHHe BBIMO/IHATE J1ab0paTOpHble W TIPaKTU4YecKre paboThl, COO/MOAATh TpaBWwia TpU paboTe ¢ yueOHBIM M J1TaOOPaTOPHBIM
obopyoBaHueM;

yMeHHe KPUTUYeCKHd OLIeHMBAaTh M MHTEPIPeTUPOBaTh MH(GOPMALMI0 OHOOrMYecKOro CO/lepyKaHus, BK/IIOYAIOIIYIO TICeBOHAYUYHbIE
3HaHUSI W3 PA3/IUUHBIX MCTOYHUKOB (CPeACTBAa MAaCCOBOW WH(OPMAIMM, HAyYHO-TIOMYJ/siPHble MaTepHasbl), PacCMaTpyBaTh r100aibHbIe
3KOJI0rnYecKue mpobieMbl COBpPeMEHHOCTH, (POPMHPOBATH 110 OTHOLLIEHNIO K HUIM COOCTBEHHYO TIO3ULIHIO;

yMeHHe CO3[jaBaTh COOCTBEHHbIe THMCbMEHHbIE W YCTHbIe COO0O0IeHus, 00001jas OHOMOTHUECKYI0 WH(OpPMAIUI0 U3 HECKOJBKUX
HCTOYHHWKOB, TPaMOTHO UCIIO/Ib30BaTh TIOHSITUHHBIN amnmapart OMomorum.

TEMATUYECKOE INTAHUPOBAHUE

10 KJTACC
Ko/muecTBo yacoB DIeKTPOHHBIe
Ne ni/m | HauMeHoOBaHHe pPa3/ie/ioB M TeM MPOrpaMMbI Kontpo Mpakru | (wuppossie)
Bcero | /bHBIE yecKue o0pa3soBaTe/ibHbIe
padoThI padoThI pecypchl
bubmoreka 1IOK
' buoriorus Kax Hayka 2 ! 0.5 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
’ FRUBSIE CHCTEMEI 1 1X OpranHsarjid ! 0 0 https://m.edsoo.ru/7f41c292
N bubmoTeka 1IOK
3 XUMHUYECKUM COCTaB U CTPOEHUEe KIeTKU 8 0 1 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
‘ PRUSHEATENLHOCTE KIeTKH 6 0 0 https://m.edsoo.ru/7f41c292
5 Pa3mHOXeHWe U UHAVBHUIYaTbHOE pa3BUTHeE OPraHU3MOB 5 0 1 bubmoreka LIOK
AVIBUAY P P https://m.edsoo.ru/7f41c292
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bubmoTeka LIOK

6 HacnencrBeHHOCTh U U3BMEHUMBOCTb OPraHM3MOB 8 0 1.5 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
7 Cenekiusi opranu3moB. OCHOBBI OMOTEXHOIOTHH 3 1 0 https://m.edsoo.ru/7f41c292
bubmoreka 1IOK
8 PesepHoe Bpems 1 0 0 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 4
11 KJIACC
Ko/smmuecTBo yacoB O/IeKTPOHHBIE
Ne i/ HavmMmeHoBaHue pa3fe/ioB U TeM MPOrpaMMbI Konrpo I1paxTa (mupossie)
Bcero JIbHbIE yeckKue oOpa3soBaTe/bHbIe
padoThI padoThI pecypcobl
bubmioreka LIOK
1 OBOJIIOLIMOHHAS OMO0/I0rUst 9 1 1 http
s://m.edsoo.ru/7f41cc74
bubmioreka LIOK
2 Bo3HUKHOBeHUe U pa3sBUTHe KU3HU Ha 3eMie 9 0 0.5 http
s://m.edsoo.ru/7f41cc74
bubmioreka LIOK
3 Opranusmel U OKpysKaroLjas cpezia 5 0 1 http
s://m.edsoo.ru/7f41cc74
bubmioreka LIOK
4 Coo0I111ecTBa U 3KOJIOTHYECKHE CHCTEMBI 9 1 0 http
s://m.edsoo.ru/7f41cc74
bubmioreka LIOK
5 Pe3epBHOe BpeMms 2 0 0 http
s://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2.5

IIOYPOUYHOE IVIAHUPOBAHUE
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10 KITACC

KommuectBO yacoB

N Hara 5
] Tema ypoka Bcero Kontpon | Ilpaktuu 3y e JIeKTPOHHBIE LIU(PPOBbIe
n/n bHBIE eckue — 06pa30BaT€HbeIe pecypcChl
paboTbl paboTbl
bubmioTeka LIOK
http
1 brororust B cucreme Hayx 1 0 0 s://m.eds00.ru/863e6122htt
ps://m.edsoo.ru/863e632a
2 Meto/p1 T03HaHUS )XUBOW NIpUpobl. [IpakTHyeckas 1 0 0.5 Bubmoteka LIOK
pabota Ne 1 «Vcrionbp30BaHWe pa3TMUHbBIX METO/[OB http
TIPY U3yUeHUM OMOIOTMYeCKUX 0ObEKTOB» s://m.eds00.ru/863e6122
3 BxogHast KOHTpoJibHast paboTa 1 1 0 bubmuoreka IIOK
http
s://m.edso00.ru/863e6564
4 Buonoruueckue crucremel, MpoLECChl KX U3YUEHUS. 1 0 0 bubmuoreka IIOK
XHWMHUUeCKUM coCTaB KIeTKU. Bojia 1 MUHepasibHbIe http
COJIU s://m.edso0.ru/863e674e
5 Benku. CocTaB u cTpoeHue 6esTkoB 1 0 0 Bbubmoteka LIOK
http
s://m.eds00.ru/863e6b72
depMeHTbI — OMOJ/IOTHUECKHEe KaTaIu3aToPhI. Bumotexa [IOK
6 JlabopaTopHasi pabora Ne 1 «/3yuyeHue 1 0 0.5 http
KaTaTMTUUeCKON aKTUBHOCTH (hepPMEHTOB (Ha s-//m.eds0o.ru/863e6b72
ripyMepe amu/iasbl UiK KaTtaasbl)»
7 Yrnesogpl. JIunuabl 1 0 0 bubmoreka LIOK
http
s://m.eds00.ru/863e6870
8 HyxkernHoBble KUCI0TbL. AT® 1 0 0 Bbubmoteka LIOK
http
s://m.edso0.ru/863e6d5¢c
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Nctopus u meTozp! u3ydyeHust KieTku. KietouHas

bubmioTeka LIOK

9 0 http
reopui s://m.eds00.ru/863e6e88
10 KneTka Kak 11e/10CTHasi )KUBasi CUCTeMa 0
CrpoeHre 3yKapuOTUUeCKOU KyieTKH. JlabopaTopHast bubmioTeka LIOK
11 pabota Ne 2 «/3yueHne CTpOeHHs KJIETOK PaCTeHHH, 05 http
JKUBOTHBIX, TPUOOB U OaKTepuii 110/ MUKPOCKOIIOM Ha ' s://m.edso0.ru/863e6ffOhttp
COTOBLIX MUKpOIIperiapatax U Ux OnvcaHue» s://m.eds00.ru/863e716¢
bubmoreka IIOK
12 OOMeH Bell[eCTB WM MeTabom3mM 0 http
s://m.edso00.ru/863e766¢
bubmuoreka IIOK
13 doTocuHTe3. XeMOCHUHTE3 0 http
s://m.edso00.ru/863e7c98
bubmoreka IIOK
14 OHepreTUUeCcKuii 00MeH 0 http
s://m.edso0.ru/863e7aae
JKU3HEeHHBIN LUK/ KIeTKU. [lesieHre KineTku. MuTos. Bubmorexa ITOK
15 JlaboparopHast pabota Ne 3 «HabrozeHre MyUTO3a B 0.5 http
K/IeTKax KOHUMKA KOpeIllKa JTyKa Ha TOTOBBIX s-//m.edsoo.ru/863e7dcd
MUKpOIperaparax»
bubmoteka LIOK
16 buocuHTe3 6enka. Peakijusi MaTpUUHOTO CHHTE3a 0 http
s://m.edso00.ru/863e796e
bubmoreka LIOK
17 TpaHcasiusi — 6uocuHTe3 6enka 0 http
s://m.edso00.ru/863e796e
bubmoreka LIOK
18 HexkseTouHble (hOpMbI )KM3HU — BUPYChI 0 http
s://m.eds00.ru/863e7540
19 DopMbI pa3MHOKEeHUs] OPraHU3MOB 0 bubmoreka [IOK
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http
s://m.edso0.ru/863e81b6htt
ps://m.edsoo.ru/863e831e

bubmiorteka LIOK
20 Meiio3 0 http
s://m.edso0o.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE TIOJIOBBIX K/IeTOK. Bu6morexa L[OK
71 OmogoTrBopenue. JlabopatopHasi pabota Ne 4 0.5 http
«/I3yueHue CTpOeHUsI TIOJIOBLIX K/IeTOK Ha TOTOBBIX s//m.edsoo.r1/863e81b6
MUKpOIMpernapaTax»
bubmoreka IIOK
22 NupuBryanbsHOe pa3BUTHE OPraHU3MOB 0 http
s://m.edso00.ru/863e8436
bubmuoreka IIOK
2 I'eHeTHKa — HayKa 0 HaC/IeICTBEHHOCTH U 0 http
VBMEHMBOCTH s://m.edso00.ru/863e86f2
bubmuoreka IIOK
3aKOHOMEPHOCTH Hac/e/l0BaHus IPHU3HAKOB.
24 MoHorubpuiHoe CKpeljiBaHue 0 http
by ber s://m.eds00.ru/863e8878
bubnuoreka IIOK
75 OurnbpupHoe CKpeliyBaHue. 3aKOH He3aBUCHMOT0 0 htp
HACICHOBAMIA TIPUSHAROD s://m.edso0.ru/863e89a4
CuernyieHHOe Hac/e/joBaHKe MPU3HAKOB. Bu6moreka L[OK
26 JlabopaTopHast pabota Ne 5 «/3ydyeHue pe3y/ibTaToB 0.5 http
MOHOTHOPH/IHOTO U AUTHOPUTHOTO CKPEIUBAHUS Y s-//m.eds0o.ru/863e8¢60
JIp030(GHsTbl Ha TOTOBBIX MUKPOTIPeIiapaTax»
bubmoreka LIOK
27 I'enetuka rosia. HaciegoBaHve Npru3HaKoOB, 0 hitp
CHETVIEHHBIX € TI0/IOM s://m.eds00.ru/863e8c60
28 N3menunBocTh. HenacseicTBeHHass USMEHUMBOCTb. 0.5 Bbubmoteka LIOK

JlaboparopHast pabota Ne 6. 3yueHue
MO/IM(DUKAIMOHHOM U3MEHUMBOCTH, TOCTPOEHHE

https://m.edsoo.ru/863e8efe
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BdpHWAlJMOHHOI'O psA/id U BapHauHOHHOﬁ KpPIBOﬁ»

HaC]'Ie,ZLCTBEHHaﬂ HN3MEeHUMBOCTD. Ha6opaTopHaﬂ

o bubnuoreka LIOK
29 pabota Ne 7. «AHanu3 MyTalid y Apo30Qusbl Ha 1 0 0.5 https://m.edsoo.ru/863e8efe
rOTOBBIX MUKpPOIIpernapaTax»
bubmioTeka LIOK
30 'eHeTHKa yenoBeka 1 0 0 http
s://m.edso0.ru/863e8d78
31 VToroBast KOHTpoJibHast paboTa 1 1 0
bubmoreka LIOK
32 CesiekLIMs KaK HayKa U mpoLiecc 1 0 0 http
s://m.edso00.ru/863e9214
MeTo/bl U JOCTUKEHUS CeeKLMU pacTeHru! U Bubmmorexa [IOK
33 )KI/IBOfHI:IX'q P 1 0 0 -
s://m.edso00.ru/863e9214
bubmoTeka LIOK
34 buorexHosiorus Kak orpaciib IIpOU3BO/CTBA 1 0 0 http
s://m.eds00.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4
11 KJIACC
KosinuyecTBo uacoB
Ne Jara | JeKTpoHHbIe IU(POBHIE
n/_n Tema ypoka Konrpo Ipaxrn Hu3y4 oOpa3oBare/IbHBIE
Bcero | /bHBIE yeckKue eumsi | pecypcer
pPadoThI pPadoThI
n bubmoreka LJOK
1 IBOJIOLUS U METOAbI €€ M3y YeHHs! 1 0 0 https://m.edsoo.ru/863ea20e
9 Vctopusi pa3BuUTHsI TIpeCTaBIeHHA 00 IBOJTIOLIVH. 1 0 0 bubmoreka LIOK
MUKpO3BOIOLHS https://m.edso00.ru/863e9570
bubmoTeka LIOK
3 Bxopuas konTponsHas pabora 1 1 0 https://m.edsoo.ru/863e9cle
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HOHYJ'IFIL[I/IH KdK 3J/IEMEHTApHadA e JHWLd BUa 1

bubmmoreka IIOK
4 sBosrorun. JlaboparopHas pabota Ne 1 «CpaBHeHue 0 0.5 https-//m.edsoo.ru/86399¢6
BH/IOB 110 MOP(0JIOTHYECKOMY KPUTEDPUIO»
5 [BrKyI1Me cuibl (3/1eMeHTapHble (DAaKTOpPHI) 0 0 bubmoreka LJOK
3BOJTIOLIMU https://m.edsoo.ru/863e9da4
. bubmmoreka IIOK
6 EcrecTBeHHbII 0TOOD 1 €ro popMbl 0 0 https://m.eds0o.ruw/863e9ed0
Pe3ysibTaThl 3BOJTIOLIMKI: TIPUCTIOCOOIEHHOCTh
7 OpraHu3MOB U BH000pa3oBaHue. JlabopaTtopHas 0 0.5 bubmoreka LIOK
pabota Ne 2 «OnicaHue TIPUCITOCOOIEHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHv3mMa U eé OTHOCUTEJIbHOTO XapaKTepa»
8 HanpasneHvis 1 myTy MakpO3BOJIIOLIUU 0 0 Bubmorexa [IOK
P Y P H https://m.edsoo.ru/863e9cle
9 HeobpaTMOCTh 5BOJTFOIUH 0 0
10 Victopust )Kr3HU Ha 3emiie U MeTO/Ibl €6 U3yUYeHUsl 0 0
BubmoTeka [IOK
11 ['unoTe3bl MPOUCXOXAEHUS KU3HU Ha 3emMie 0 0 https://m.edsoo.ru/863ea5a6
bubnuoreka IIOK
12 PasButue )Xu3HU Ha 3eMJie 110 3pam U [epuozam 0 0 https://m.edsoo.ru/863ea6be
OCHOBHBIEe 3Tarbl 3BOIIOLUU PaCTUTETBHOTO U
13 JKUBOTHOTO Mupa. [IpakTuueckasi pabora Ne 1 0 05 bubmoteka LIOK
«VI3ydyeHHe UCKOMaeMbIX OCTaTKOB PACTEHUMN U ' https://m.edsoo.ru/863ea8bc
JKUBOTHBIX B KOJIJIEKLIUSIX»
14 CoBpemeHHas cuCTeMa OpraHAuyecKoro Mupa 0 0 Bubmorexa OK
P P P https://m.edsoo.ru/863ea48e
bubmoreka IIOK
15 OBoMIOLMS UerioBeKa (aHTpOrnoreHes) 0 0 https://m.edsoo.ru/863eac2c
bubmoreka LJOK
16 OBwxyiiue cumbl (pakTopbl) aHTpOIIOreHe3a 0 0 https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU BOJIFOLIUU YesloBeKa 0 0
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bubmoreka LJOK

18 yesioBeKa 0 0 https://m.edsoo.ru/863eaea?
19 Pe3epBHbIit ypok. O6001IeHe 10 Teme 0 0
«B0O3HUKHOBEHME 1 Da3BUTHE JKM3HU Ha 3eMjie»
20 JKOJIOTHs KaK HayKa 0 0
bubmoTeka LIOK
21 Cpezbl 00UTaHUS U KOIOTHUECKHEe (haKTOPEI 0 0 https://m.edsoo.ru/863eafec
AbuoTtnueckue dakropsl. JlaboparopHasi paboTa Ne 3.
22| pasent ect aGuramun. TsGoparopwan padors Ne 4 0 05 BuGmotexa LIOK
P ) PaTOpHAs P c ' https://m.edsoo0.ru/863eb10e
«BnusiHMe cBeTa Ha POCT M pa3BUTHeE YEePEeHKOB
KoJjieyca»
bubmmoreka IIOK
23 buomieckne paxTops! 0 0 https://m.edsoo.ru/863eb348
JKo/oruueckrie XxapakTepUCTUKU MOMYJISLUH.
24 [TpakTuueckast pabota Ne 2 «ITogCUéT NJIOTHOCTH 0 0.5
TIONYJISILMI pa3HbIX BUJJOB PACTEHUI»
bubmoTeka [IOK
25 Coo0br1iecTBa OpraHu3MoB — OHOLIEHO3 0 0 https-//m.edsoo.ru/863eba6a
bubnuoreka IIOK
26 OKOJIOTUUeCKHe CUCTeMbI (3KOCHUCTEMBI) 0 0 https://m.edsoo.r/863eb46a
27 OcHOBHBIe TOKa3aTeu IKOCUCTEMBI. JKOJIOTMYecKue 0 0 bubmmoreka LIOK
nupamu/el. CBoricTBa 3KocucTeM. CyKijeccust https://m.edsoo.ru/863eb5fa
28 IIpupojHbIe 5KOCUCTeMbI 0 0
29 AHTpONOreHHbIe S5KOCUCTEMBI 0 0
bubmoreka LJOK
30 buocdepa — riobanbHas 3KocHcTeMa 3eMTH 0 0 https://m.edsoo.ru/863ebbse
31 3aKOHOMEPHOCTH CYITIeCTBOBAHUST OMOChEpBHI. 0 0 bubmoreka IIOK
YenoBeyecTBO B 6riocdepe 3emiu https://m.edsoo.ru/863ebd16
32 ViTorosasi KOHTpPOJIbHAsl paboTa 1 0
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33 CocylecTBoBaHHe IIPUPO/LI U Ue/I0BeYecTBa 1 0 0 Erbmiorexa LIOK
ym PHPOA https://m.edsoo.ru/863ebale
34 Pe3epBHbIii ypok. O6061eHre TeMbl «Coo011iecTBa 1 1 0 0
9KOJIOTUUECKUe CUCTeMbD»
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 2.5

YUYEBHO-METO/UYECKOE OBECIIEYEHUE OBPA30BATEJ/IBHOTI'O ITPOLIECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbBI V151 YYHEHUKA

* Buosorus, 11 knacc/ IToromapéra M.H., Kopuunosa O.A., JlomumvHa T.E. u gpyrue; oz pepakiuent [Tonomapésoit M.H., O6iriecTBo ¢
OrpaHUYEHHON OTBEeTCTBeHHOCThIO M3aarenbckuii 1jeHTp « BEHTAHA-T'PA®»; AkioHepHoe 00611iecTBO «3marenbctBo «IIpocBeltieHye»
buonorus: 10 knacc/ B.B. TTaceununk, A.A. KameHckuii, A.M. Py61ioB; [TpocBeijerue, 2023.

METOJUYECKHWE MATEPUWAJIBI IJ/151 YUUTEJIA
"Buosorus. O6mas 6uosorus 10-11 knaccel. MeToguueckoe nocobue K yu. B. B. TTaceunuka. Beptukanb. ®T'OC"
[Toxpo6Hee: https://www.labirint.ru/books/484908/

DU ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CET UHTEPHET

1. https://workprogram.edsoo.ru/work-programs/1415489
2. https://books.google.ru/books?id=v8UO0DwAAQBAJ printsec=frontcover hl=ru#v=onepage q f=false
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