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HOACHUTEJIBHAS 3AIINCKA

[Mporpamma o yuebHOMY Tipenmety "buonorus” (nanee - 6uonorus) s 10 kimacca pa3padoTaHa Ha OCHOBE:

- ®enepanpHOTO 3aK0HA OT 29.12.2012 Ne 273-D3 «O6 obpazosanuu B Poccuiickoit Denepanum,

--OI'OC COQ, (yrB. npukazom MunoOpnayku Poccun ot 17 mast 2012 1. Ne 413);

- Konuenumu npenonaBanust yuyeOHOro mpeaMera «bHONOTHS» UM OCHOBHBIX TOJNOXKEHHUH (enepaabHOi
paboueit mporpaMMbI BOCTIUTAHUS.
— mpukaza Munnpocsemenuss Poccun ot 12 aBrycra 2022 r. Ne 732 «O BHeceHMM M3MEHEHMH B (enepabHbIN
TOCYJIApCTBEHHBI 00pa30BaTeNbHBIN CTaHAAPT CPEOHETOo O0OImero oO0pa3oBaHUS, YTBEPKIAEHHBIA MPUKA30M
MunuctepctBa obOpa3oBanusi u  Hayku Poccumiickoit @enepamumu ot 17 wmas 2012 1. No 413y
— denepanbHOI 00pa3zoBaTENBHON MPOrPaMMBI CPEIHETO 001Iero oopasoBanus (YTB. MPUKa30M MHHIPOCBEIICHUS
Poccun ot 18 mas 2023 r. Ne 371) (manee — @OIT COO);
— DepaepanbHOil paboueli mporpaMMmbl  cpeaHero oOmero oOpa3oBaHus yueOHOro mpeamera «buonorus»
( yrimyOnéHHBIH ypOBHH);
— npukaza Munnpocsemenuns Poccun ot 21 depanst 2024 1. Ne 119 «O BHeceHun n3MeHeHui B npuinoskeHus Ne 1
u Ne 2 x nmpukazy Munuctepcerba 23 npocsermenns Poccutickoit @enepariu ot 21 ceHTsOpst 2022 1. Ne 858 «O06
YTBEpKACHUH (heaepabHOTO MepedHs y4eOHMKOB, JOMYIIEHHBIX K HCIOIb30BaHHIO MPU peaTU3alMi MMEIOLIHX
TOCY/IapCTBEHHYIO aKKPEIUTAIHI0 00pa30BaTEeNbHBIX MPOTPAMM HAa4aJIbHOTO OOIIET0, OCHOBHOTO OOIMIETO,
CpeaHero oomero 00pa3oBaHus OPraHU3aAUSIMH, OCYIIECTBISTIOUIMMHU 00pa30BaTENbHYIO IS TEIbHOCT H
YCTaHOBJICHHUS TPEAEITHFHOTO CPOKA NCTIOIH30BAHNS NCKITFOYEHHBIX YIEOHUKOBY.
VYuebnsiit npenmet «buonorus» yriyonénnoro yposHs nzyuenus (10—11 kmacchr) sSBIS€TCS OAHUM U3
KOMITOHEHTOB TIpeaMeTHOU o6sacT « EcTecTBeHHO-Hay4dHBIC TpeaMeThy. Cornacao nosioxerusiMm I'OC COO
npoduIbHbIE yuyeOHbIE IPEIMETHI, U3ydaeMble Ha yriIyOJIEHHOM YPOBHE, SBIAIOTCS criocoboM nuddepeHunanum
00y4eHHs Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus U MPU3BAHBI 00ECIICUUTh TPEEMCTBEHHOCTh MEXKTY
OCHOBHBIM OOIINM, CPEIHUM OOLIMM, CPEIHUM PO ECCHOHATBHBIM U BBICIINM 00pa3oBaHueM. B To ke Bpems
KaXXIBIH U3 9TUX yU4EOHBIX MTPEIMETOB JOJHKEH ObITh OPHEHTHPOBAH HAa MMPUOPUTETHOE PelIeHNe 00pa30BaTeNbHBIX,
BOCIIMTATENILHBIX 1 Pa3BUBAIOIINX 33a4, CBI3aHHBIX C PO opUEeHTaNNEH 00yJaromuxcsi ¥ CTUMYJTUPOBaHUEM
HMHTEpeca K KOHKPETHOW 00JIaCTH Hay4yHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH, MEUIIMHOM, SKOJIOTHUEH,
TICHXOJIOTHEH, CIOPTOM WIJTH BOSHHBIM JIEJIOM.

ITporpaMma o yue6HOMY npenmery "buonorus” naér npeacraBieHue O LENU U 33/1a4aX U3yYSHUs Y1eOHOTO
npeamera «buomorns» Ha yriayOn€HHOM YpOBHE, oOmpeaessieT o0s3arenbHOe (MHBApHUAHTHOE) MPEIMETHOE
coJiep)kaHHe, €ro CTPYKTYpPHpPOBaHME IO pa3liesiaM M TeMaM, paclpelelieHHe MO KiaccaM, PEKOMEHIYeT
MOCIE0BATENBHOCTh M3YUCHHs YIeOHOTO Marepualia ¢ y4€ToM MEXKIPEJAMETHBIX W BHYTPHIIPEIMETHBIX CBS3CEH,
JIOTMKH y4eOHOTO Mpolecca, BO3pacTHBIX 0coOeHHOCTeH oOyuatomuxcs. B nmporpamme no Ouosnoruu peann3oBaH
MPHUHIKI IPEEMCTBEHHOCTH C M3Y4YCHUEM OMOJIOIMH Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHusl, Oiaroaaps yemMmy
NPOCMAaTPUBACTCSl HANPABICHHOCTh HA TOCIEAYIOIIEe pa3sBUTHE OMOJOTMYECKHX 3HAHUM, OPUEHTHPOBAHHBIX Ha
(bopMHpOBaHKE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHNS, SKOJIOTUIECKOTO MBIIIICHUS, IPEICTABICHUH O 310pOBOM
oOpase >KM3HM, HAa BOCIUTaHUWE OEPEKHOTO OTHOIIEHMS K OKpy’Karolledl mpupoaHoi cpene. B mporpamme mo
OMOJIOTUH TaKXKe TIOKa3aHbl BO3MOXXHOCTH yueOHoro npeamera «buonorus» B peanuzanuu tpedoBanuit ®I'OC COO
K IUIAHUPYEMBIM JHMYHOCTHBIM, METAIIPEIMETHBIM M NPEIMETHBIM pe3yjbTaTaM oOydeHHs W B (OPMHUPOBAHUU
OCHOBHBIX BHJOB y4eOHO-TIO3HABATENBLHOW JESITENHHOCTH OOYYalOMIMXCS 1O OCBOGHHIO  COJAEpKaHUS
OHMOIOTHYECKOT0 00pa30BaHMs Ha YPOBHE CPEAHETO 00IIero 0Opa3oBaHMs.

VYueOnplii npenmer «bronorus» Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 3aBepllacT OHOJOTHYECKOE
00pa3oBaHME B IIKOJIC U OPUEHTUPOBAH Ha PacUIMpeHue U yriiyOJeHne 3HaHUKA 00ydarolmuxcs O KHUBOH NPUPOJE,
OCHOBaxX MOJICKYJSIDHOH M KJIETOYHOH OHONOTHH, SMOPHONOTHM M OHOJIOTUH Pa3BUTHUS, TCHETHKH, CEJIEKIUH,
OMOTEXHOJIOTUH, YBOJTIOLUOHHOIO YIEHUS U 3KOJIOTHU.

Uzyuenne yuyeOHoro mpeamera «buonorus» Ha yriayOJeHHOM ypOBHE OpPHUEHTHPOBAHO HA MOATOTOBKY
00y4aroImxcsl K HOCIEAYIOIIEMY MOJIYUIEHUI0 OMOJIOrH4ecKoro o0pa3oBaHUs B By3aX U OpPraHM3ALUSIX CPEIHEro
npodeccuoHansHOro o0pazoBanusi. OCHOBY €ro COAEp)KaHMS COCTaBISET CHUCTEMa OMOJIOTMYECKHX 3HAHMH,
MOJYYEHHBIX [IPH U3YYSHUH 00YYaIONIMMHUCS COOTBETCTBYIOIUX CHCTEMATUYECKUX Pa3JIeioB OMOJIOTHH Ha YPOBHE
OCHOBHOT0 00111ero o0pazoBanus, B 10—11 knaccax 3TH 3HaHHA MOJIy4YarOT pa3BUTHE. Tak, paclIipeHsl U yriryOIeHbl
OmoJloTHYeCKWe 3HAaHWA O PACTCHHSIX, JKUBOTHBIX, Tpubax, OaKkTepusX, OpraHW3ME 4YeJIOBEKa, OOIHUX
3aKOHOMEPHOCTSIX JKHM3HH, IONOJHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEACHUS NMPHUKIAJAHOTO U IIOMCKOBOI'O
XapakTepa, KOTOpble MOKHO HCIOJB30BaTh KaK OPHEHTHPHI IS TOCIEeNyIoNero Bpioopa npodeccun. BozmorkHa
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TaK)Ke MHTETpanus OMOJIOTHUECKUX 3HAHUN C COOTBETCTBYIOIIUMHU 3HAHUSMH, TIOTYYSHHBIME 00YYarOIUMUCS TIPH
W3y4YeHUN (PU3HKH, XUMHH, Teorpaduu U MaTEMaTHKH.

Crpykrypa mnporpammbl 1o ydeOHOoMy mnpenMery "buomorms" oTpakaeT CHUCTEMHO-YPOBHEBBIH W
3BOJHOHHOHHI)II71 noaxoAabl K H3YUCHHIO 6I/IOJ'IOFI/II/I. CormnacHo UM, HU3YyYaroTCHd CBOMCTBA U 3aKOHOMCPHOCTH,
XapaKTepHbIE U1 JKMBBIX CHCTEM Pa3HOTO YPOBHS OpraHHW3alllH, DBOJIOIMH OPTaHUYECKOr0 MHpa Ha 3emie,
COXpaHEHUsI OMOJIOTMYECKOro pa3HooOpasus ruiaHeThl. Tak, B 10 kiacce M3y4yarOTCS OCHOBBI MOJICKYJIIPHOW U
KJICTOYHOH OWOJIOTHH, SMOpPHOJIOTMM W OHWOJIOTMH pPa3BUTHs, TEHETHKA W CEJCKIUH, OWOTEXHOJNOTHH U
CUHTETUYECKOW OWOJIOTUH, aKTyalTH3UPYOTCS 3HaHUS OOydJaromuxcs 1o OOTaHWKE, 300JI0THH, aHATOMUW,
(hM3HMOJIOTHH YETIOBEKA.

Y4eOHbiii mpeaMeT «brosiorusy Npu3BaH 00ECIIEYUTh OCBOCHUE 00YJAIONUMUCS OHOJIOTHYECKUX TEOPUN U
3aKOHOB, I/I)ICI71, MIPUHOMWIIOB W IIpaBUJI, JIC)KANIUX B OCHOBE COBpeMeHHOﬁ eCTeCTBeHHO-Hay‘IHOfI KapTUHbI MHUpa,
3HaHUH O CTPOEHHH, MHOTOOOPa3HH M OCOOCHHOCTSX KJIETKH, OPTaHU3Ma, MOMYIISAIUH, OHMOIIEHO3a, SKOCUCTEMBI, O
BBIAAOIUXCA HAYYHBIX OJOCTUIXCHUAX, COBPEMCHHBLIX MHCCIICAOBAHUAX B 6I/IOJIOFI/II/I, NPUKIIAIHBIX aCIICKTax
Ouornormueckux 3HaHWW. J[7 pa3BUTHS M TOIJAEPKaHUS HWHTEpeca OOYyJaroImuxcs K OWOJOTHH Hapsay Cco
3HAYUTEIBHBIM 00BEMOM TEOPETHYECKOIO MaTepuala B COJACPKAHUU IPOTPaAMMBbl 10 OHOJIOTMU MPETyCMOTPEHO
3HaKOMCTBO C UCTOPHEH CTaHOBIICHHUS W Pa3BUTHSA TOW WM MHOW OOJIACTH OMOJOTHH, BKJIQJIOM OTEUYECTBEHHBIX U
3apyOEKHBIX YUEHBIX B PEIICHUE BAKHEHIITUX OMOJIOTHIECKUX U HKOJOTHIECKUX MPOoOIeM.

Lenp m3yyenus yueOHOro mpeamera «buonorus» Ha yriayOIEHHOM YpPOBHE — OBJalleHHE O00ydJarolIMMHUCS
3HAHHUSAMH O CTPYKTYPHO-(PYHKIHOHAIHHON OpTaHU3ally )KUBBIX CUCTEM Pa3HOrO paHra U NpUOOpEeTeHUE YMEHHUN
WCTIOJIh30BATh 3TH 3HAHUS B POPMHUPOBAHUH HHTEPECA K OTIPENCIEHHON 001acTH TPOo(heCCHOHAEHOM 1A TEILHOCTH,
CBSI3aHHOI ¢ OMOJIOTHEH, WK K BBIOOPY Y4eOHOTO 3aBEACHUS ISl IPOIOIKEHHUS OMOJIOTHUECKOTO 00pa30BaHusl.

Hoctmkenne nenu n3ydeHus ydeOHOTO npenmera «buonorus» Ha yriayOnEHHOM YpPOBHE O0eCIeYMBaETC s
pEIICHUEeM CICIYIOIINX 3a/1a4:

OCBOEHHE OOYYaIOUIMMUCS CHUCTEMBl OHMOJOTHMYECKHX 3HaHU: 00 OCHOBHBIX OHOJIOTHYECKHX TEOPHSIX,
KOHIICTIIIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IPaBHIaX, COCTABJISIIOIINX COBPEMEHHYIO €CTECTBEHHO-
HAYYHYIO KapTHHY MHpa; O CTPOSHUH, MHOTOOOpa3HH U OCOOCHHOCTSAX OMOIIOTHIECKIX CUCTEM (KJIeTKa, OPTaHHU3M,
TIOMYJIALNS, BHI, OWoOreoneHo3, Ouochepa); O BHIAIOMIMXCS OTKPBITUAX W COBPEMEHHBIX WCCICIOBAHUSX B
Ouoyoruu;

03HAKOMIICHHE OOYYaIOIIMXCS C METOJaMH TIO3HAHUS KMBOW TPUPOJIBI: HCCIIEIOBATCIHCKUMH METOJIaMU
OMOJIOTHYECKUX HAayK (MOJICKYJISIPHON M KJICTOYHOW OHMOJIOTHH, YMOPHOJIOTHH W OMOJIOTHH Pa3BUTHS, TEHETHUKU U
CeNIeKIINY, OMOTEXHOJIOTHH ¥ CHHTETUIECKON ONOJIOTHH, TAIIEOHTOIJIOT UM, SKOJIOTHHI ); METOJIJAMH CaMOCTOSITEIHhHOTO
MIPOBECHNS OMOJIOTHYECKUX UCCIIE0BAHNHN B TaOOpaTOpuy U B ipupoe (Habmo/ieHne, N3MEpEHHe, SKCIIEPUMEHT,
MOJICTHPOBAHUE);

OBJIAJICHHE OOYYarOIIMMHUCA YMCHHUSMH: CaMOCTOSTEIBHO HAaXOJWUTh, AHAIM3MPOBATh W HCIIOJIb30BaTh
OHMOJIOTHYECKY0 MH(POPMAIIHIO; TOJIh30BATECS OHMOJIOTUIECKONH TEPMHUHOJOTHEH M CHUMBOJIMKOW; YCTaHAaBIUBATh
CBA3b MCXKIY pa3BUTUEM 6I/IOHOFI/II/I 1 COMaJIbHO-3KOHOMHWYECCKUMHU U DKOJIOT'MYCCKHUMHU HpO6J'ICMaMI/I YCII0BCUYCCTBA,
OIIEHWBATh TIOCIEACTBHS CBOEH JESITENFHOCTH 110 OTHOIIECHHIO K OKPYXKAroIIeH MPUPOIHOH cpesie, COOCTBEHHOMY
3I0POBBIO U 3A0POBBIO OKPY’KAIOIINX JIF0AEH; 0OOCHOBBIBATH U COOIIIOAATH MEPhI MPOPHUIAKTUKHA HH(PEKITHOHHBIX
3a00JIeBaHUi, TTpaBUjIa MOBEICHUS B IPUPOJIC M 0OecTieueHrss Oe30IacCHOCTH COOCTBEHHOM KU3HEICATECILHOCTH B
LIp63BI:»I‘I.’:lI\/'IHBIX CUTyallUAX NPHUPOJHOIO W TCXHOICHHOTO XapaKTEpa; XapaKTCPU30BaATbL COBPEMCHHLIC HAYYHBLIC
OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y OOYYarONIMXCS WHTEIJICKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEW B IMPOIECCE 3HAKOMCTBA C
BBITAIONIMHCA OTKPBITHAMH M COBPEMEHHBIMU FWCCJIECIOBAaHHMSIMH B OHMOJIOTHH, pelIaeMBIMH €I0 MPOoOJIeMamu,
METOJIOJIOTUEH OHOJIOTHYECKOTO UCCICIOBaHMS, IPOBEICHUS SKCICPHUMEHTAIBHBIX HWCCIEAOBAaHUMN, PEIICHUS
OHMOJIOTHYECKUX 3a]1a4, MOJICTUPOBAHUS OHOIIOTHYECKINX OOBEKTOB U MPOIIECCOB;

BOCIIMTAaHUE Y OOYYarOUIMXCs [ECHHOCTHOT'O OTHOIICHUS K XHBOW MPHUPOJE B IEIOM M K OTIEIbHBIM €&
00BEKTaM | SBICHUSIM; (POPMHUPOBAHUE IKOJIOTHYECKOHM, TCHETHIECKON IPaMOTHOCTH, OOIIEeH KyJIbTYpPhl MOBE CHUSI
B MIPHUPO/IE; HHTETPAIH €CTECTBEHHO-HAYYHBIX 3HAHUI,

npuoOpeTeHrne O0yJYarOIIMMHUC KOMIICTCHTHOCTH B PAlMOHAIBHOM MNPHUPOJIOINOIE30BaHUK (COOIIOIeHHE
MIPaBHUJI TIOBEJICHUSI B TIPUPOJIE, OXPAHBI BUJIOB, 3KOCUCTEM, OMOC(hEepsl), COXpaHEHHH COOCTBEHHOTO 3/I0POBBS U
3I0POBBSl OKPYXKAIOLIMX Jroael (coOmoaeHuss Mep npoduIakTHKM 3a0o0iieBaHul, oOecredeHne O0e30MacHOCTH
JKU3HEICATEIPHOCTH B UYPE3BBIUANHBIX CHUTYyallUsAX TPUPOAHOTO W TEXHOTEHHOTO XapakTepa) Ha OCHOBE
UCTIOJIb30BaHMUs OMOJIOTHYECKUX 3HAHUIM W YMEHUHU B MOBCEIHEBHOW KU3HU;



CO3MIaHHWEe YCJIOBMU JJs OCO3HAHHOTO BHIOOpa OOYYAIOIMIMMECS WHIWBUIYaTbHON 00pa30BaTeNbHOI
TPaeKTOPHH, CIIOCOOCTBYIOUICH IOCIENYIOMEMY MPO(ECCHOHATEHOMY CaMOOTIPENEIEHHI0, B COOTBETCTBUHU C
WHIUBUIY aJIbHBIMHA HHTEPECAMHU M MOTPEOHOCTSIMU PETHOHA.

O01ee YMCI0 YACOB, OTBEICHHBIX HA H3y4YeHHe OMO0JI0THMH Ha YIUIy0JIeHHOM YpPOBHe

B 10 kiacce — 102 yaca (3 yaca B HeJ1eJ110).

OT0Op OpraHu3alMOHHBIX (OPM, METOJOB M CPEICTB OOydeHHs] OWOJIOTMU OCYIIECTBISCTCS C YYETOM
crenU(p UK ero CoACPKaHUs U HAMPABICHHOCTH Ha MPOJIODKEHNE OUOIOTHUECKOTO 00pa30BaHUs B OpraHU3aIiIx
cpeaHero npo(ecCHOHANBHOTO U BBICIIET0 00pa30BaHusl.

OO0s3aTenbHBIM  YCIOBHEM TIpH OOyYCHHWH OWOJIOTHHM Ha YIIIYOJIEHHOM YpOBHE SIBIISACTCS TPOBEIACHHE
7a00OpaTOPHBIX W TPaKTUUECKHX paboT. Takke ydacThe OOydYaroIMXCs B BBINOJHEHHH MPOCKTHBIX M y4eOHO-
UCCIIEIOBATENILCKUX PA0OT, TEMAaTHKa KOTOPBIX OMPEAEISIETCS YYUTEIeM Ha OCHOBE MMEIONIMXCS MaTepHAaTbHO-
TEXHUYECKHX PECYpPCOB M MECTHBIX PUPOIHBIX YCIOBHH.

COJEPKAHHUE OBYYEHMUAA

10 KJIACC

CopepxaHre TpOTpaMMBbl, BBIIETICHHOE KYpCU80M, HE BXOIHUT B MPOBEPKY TOCYIAPCTBEHHON HTOTOBOM
arrecramun (['MA).

Tema 1. buoJsiorns kak Hayka

CoBpemeHHast Ouojorus — KOMIUIEKCHas Hayka. Kpatkas ucropusi pasButusi Ouosnoruu. buomormueckue
HAayKd W M3y4aeMble UMH TpoOnembl. OyHIaMeHTalbHBIE, PUKJIAJHBIE W TTOUCKOBBIE HAYYHBIE UCCIEIOBAHUS B
Ouosoruu.

3HaveHne OMONOTMH B (QOPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAay4yHOW KapTwHbl mupa. Ilpodeccun,
CBsI3aHHbIE ¢ Ouojyoruell. 3HaueHne OMOJOrMU B MPAKTHYECKOH NESTEIBHOCTH YEJIOBEKAa: MEAMLUHE, CEIbCKOM
XO035HCTBE, IPOMBILUIEHHOCTH, OXpaHe MPUPOJIBL.

JdeMoHCcTpanMu

[Moptpetsr: Apucrorens, Teodpact, K. Jlunueit, XK. b. Jlamapk, Y. Jdapsun, Y. I'apseit, I'. Mennens, B. 1.
Bepuancknii, . I1. [1aBnos, 1. 1. Meunukos, H. 1. BaBuios, H. B. Tumodeer-Peconckmii, k. Yorcon, @. Kpuk,
J. K. benses.

Tabxwib! u cxembl: «CBsI3b OMOJNIOTHH C IPYTUMHU HayKaMny, «CrucremMa OHOIOTHIECKIX HAYK) .

Tema 2. JKuBble cucTeMbl U UX U3YUeHHE

JKusble cucTeMbl Kak mpenMmer u3ydeHus Ouosioruu. CBOICTBA JKMBBIX CHUCTEM: €IMHCTBO XHMHYECKOIO
COCTaBa, MJUCKPETHOCTb M  IEJIOCTHOCTh, CJOXHOCTh U  YHOPSJAOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTD,
CaMOOpTraHHu3anys, CaMOBOCIIPOU3BEACHUE, PA3IpaKUMOCTh, HI3MEHUYHUBOCTb, POCT U Pa3BUTHE.

VYpOBHM OpraHmM3aliM JKHUBBIX CHUCTEM: MOJEKYJIPHBIH, KIJIETOYHBIM, TKaHEBBIN, OPraHW3MEHHBIN,
MOIYJIALIMOHHO-BUIOBOM, KOCHUCTEMHBIH (OnoreomeHoTHdeckuii), 6mochepusrii. Ilpomneccsl, nmpoucxondmme B
KUBBIX crcTeMax. OCHOBHbIE IIPU3HAKH KUBOTO. JKU3Hb Kak (opma cymecTBoBaHus Marepun. Hayku, usydaromiue
JKUBBIE CCTEMBI Ha Pa3HbIX YPOBHIX OpraHM3aLMH.

W3zyuenne >XuBBIX cucTeM. Meronasl Ononormueckoi Hayku. HabmiomeHue, uM3MepeHHE, SKCIEPHUMEHT,
cucreMmaru3anus, metaananus. [loHaTue o 3aBUCUMON 1 HE3aBUCUMOM nepeMenHol. [lnaHupoBanue SKCepuMeEHTa.
IlocranoBka w mposepka rumore3. HymeBast rumotesa. Ilonstie BbIOOpKM W e€ mocToBepHOCTh. Pa3dpoc B
Ouosoruueckux JaHHbIX. OlLEHKa JOCTOBEPHOCTH MOJTY4YEHHBIX pe3yJbTaToB. [IpUYMHBI UCKaKEHUS pe3yIbTaToB
skcnepuMenTa. [ToHATHE CTaTUCTHYECKOTO TeCTa.

JeMoHcTpanuu

Tabmuier 1 cxeMbl: «OCHOBHBIC TIPU3HAKHM >KH3HW», «buomormdeckme cuctembl», «CBOWCTBA KHBOM
MaTepun», «YpPOBHH OpraHM3aLUU XKUBOW MNpUpoAbD», «CTpoeHHe >KUBOTHOM KIETKW», «TKaHU >KMBOTHBIXY,
«CucTreMbl OpPraHoOB YeEIIOBEYECKOTO opraHm3May, «bumoreomenos», «buochepa», «MeTombl H3yUEeHHS KHUBOM
TIPUPOJIBD».

O6opynoBanue: 1aboparopHOE 000PYIOBAHUE IS TIPOBEICHHUS HAOIOICHUH, N3MEPEHNH, SKCIICPUMEHTOB.

IIpakTuyeckast padora «lcrnonb30BaHne pa3IUUHBIX METOAOB MIPHU U3YUYEHUH KUBBIX CHCTEMY.

Tema 3. buoJiorust KJIeTKu

Krnerka — cTpykrypHO-pyHKIIMOHaIbHAA eAUHUIA )KUBOTO. McTopus oTkpbiThs Kietku. Padotsr P. T'yka, A.
Jlesenryka. Knerounas teopus (T. LlIBann, M. llneiinen, P. Bupxos). OcHOBHBIE MOJIOKEHUS COBPEMEHHOU
KJIETOYHOH TEOPHHU.
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Metoabl MOJIEKYJSIDHOH M KJIETOYHOM OHMOJIOrMH: MHKPOCKOIUS, Xpomartorpadus, 3yeKTpodopes, METox
MeUeHBIX aTOMOB, TU(PepeHIraIbLHOe HeHTPH(YrupoBaHue, KyJIbTHBUPOBAHUE KIIETOK. M3yuenue huxkcupo8aHHvix
KAemoK. DJNeKTpOHHAs MHKpockonus. Kowugokanvuas muxpockonus. Bumanwvnoe (npuoicusnennoe) usyuenue
KIemox.

JdeMoHcTpanMu

Ioptpertsr: P. I'yk, A. JleBenryk, T. llIBann, M. Illlnelaen, P. Bupxos, K. M. bap.

Tabmunp! n cxembl: «CBETOBOH MHUKPOCKOI, «DIEKTPOHHBIH MHKPOCKOI, «lcTopus pa3BUTHS METOIOB
MUKPOCKOITUID.

OO6opynoBaHue: CBETOBOH MHKPOCKOII, MHUKPOIPENApaThl PAaCTUTENbHBIX, JKUBOTHBIX U OaKTEpPHAIbHBIX
KJIETOK.

IpakTnyeckas padora «V3ydeHue MeTONOB KJIETOYHOH Ouoioruu (xpomarorpadus, snekTpodopes,
muddepermansaoe neHTpudyruposanue, [TLP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKH

XHUMUYECKHI COCTaB KJIETKH. Makpo-, MUKPO- U yAbTPaMUKPO3JTIEMEHTHI. Bosia u e€ ponb Kak pacTBOpHUTEI,
peareHTa, yd4acTHe B CTPYKTYPHUPOBAaHMM KIJETKH, TEIJIOPETyIauMu. MHHEpalbHbIe BEUIeCTBa KIETKH, HX
Ouosioruueckast pojb. Pojb KATHOHOB U @aHUOHOB B KJIETKE.

Oprannveckue BelIECTBa KJETKU. bronmornueckre monmMmepsl. bemkn. AMHHOKUCIIOTHBIN cocTaB OEIKOB.
CrpykTypsl OenkoBoii Mousiekynbl. [lepBuunas cTpykTypa Oenka, menTuaHas CBsi3b. BTopuuHnas, TpeTHyHas,
4yeTBepTHYHAs CTPYKTYphl. [enarypanus. CBoiictBa OenkoB. Knaccudukamnus 6enkoB. buonorndyeckue GpyHKIUN
0enkoB. /lpuonul.

VYrieBoabl. MoHOCaxapuabl, AUCAXapHUIbl, OJUrocaxapujbsl U monucaxapuabl. OOHuid miaH CTPOCHUS H
(bU3NKO-XMMHUUYECKHE CBOHCTBA yIiIeBO0B. buonoruyeckne QyHKIUMM yTI€BOIOB.

Jluuppl.  TwapodunbHO-rUnpodoOHBIe  cBoicTBa.  Kimaccudukaumss  nununos.  Tpuriavuepumsl,
dochonumumapl, BOCKH, cTepousl. bromorndeckue ¢hyHkww aumuaoB. OOmme cBoiicTBa OMOIOTHIECKUX MEMOpaH
— TEKY4eCTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO, ITOTYNPOHUIAEMOCTb.

Hyxnennossie kucmotrel. JJHK wm PHK. Crpoenme HykiemHOBBIX KucioT. Hykneoruasl. [IpuHnmn
kommiueMmentapaoctu. Ilpasuno Yapradda. Crpykrypa JHK — nBoiinas crnupans. MecTOHaxoxXaAeHHE H
ouomornueckue ¢pyaknun JJHK. Bunsr PHK. @yuakimmu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Moniekyie AT®. buonornueckue ¢pynkuun ATO.
BoccraHoBieHHBIE TEPEHOCUMKH, WX (QYHKIMM B KIeTKe. /Jlpyeue Hykaeosuompughocghamvr (HTD).
Cexsennpoanue JJ{HK. Memoowvr eenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykTypHass OHOJIOrHs: OMOXMMHUYECKHE U OMO(PU3NUECKUE HCCIICAOBAHUSA COCTaBa U MPOCTPAHCTBEHHON
CTPYKTYpBI OMoMoJIeKyl. Modenuposanue cmpykmypul u OyHKYul 6UOMOEKYL U ux komniexkcos. Komnviomepnutii
OU3AUH U OP2AHUYECKUL CUHMEe3 OUOMOIEKYT U UX HENPUPOOHBIX AHAN0208.

JdemoHcTpanmumn

[Moptperst: JI. [omunr, Ix. Yotcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, @. Caurep, C. [py3unep.

Huarpammel: «Pacnpenenenne XuMHYECKHX 3JIEMEHTOB B HEXKMBOH IpHUpoze», «PacipeneneHne XMMU4eCKuX
3JIEMEHTOB B JKUBOU IIPUPOJAE».

Tabmunp! 1 cxemsl: «lleproandeckas TabauIa XMMHUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJbl BOABDY,
«BemectBa B cocraBe opraHm3smMoB», «CTpoeHHe MONEKyJbl Oenka», «CTPYKTypbl OEIKOBOH MOJIEKYIBI,
«CTpoeHne MoJleKyn yriaeBomoB», «CTpoeHue MoJeKyn JaunuaoB», «HykiaenHoBele kucnotel», «CtpoeHue
MosteKyssl ATDy.

OO6opynoBanne: XUMUIECKas TIoCcyAa B 000pyIOBaHHE.

JlaGopaTopHnas padora «OOHapyKeHHE OEIKOB C MOMOILBIO KaUeCTBEHHBIX PEAKIHID).

JlaGopaTopHasi pabora «lccienoBaHue HYKJICHMHOBBIX KHCIJIOT, BBIICJICHHBIX M3 KJIETOK Pa3IMYHBIX
OpraHU3MOB».

Tema 5. Ctpoenue u GyHKIMH KICTKH

TuIIB! KIIETOK: 3yKapHOTHYEeCKas U IpoKapuoTudeckast. CTpyKTypHO-(yHKLINOHAIBHBIEC 00pa30BaHMs KICTKH.

Crpoenune mpoxapuoThdeckord kieTku. KietouHas cteHka Oaktepuii m apxeil. OcoOEHHOCTH CTPOEHUS
reTepoTpodHOI U aBTOTPOHHOH MPOKAPUOTUUECKUX KIETOK. MecTo M pojib MPOKapHoT B OMOIIEHO3aX.

Crpoenre W (QyHKIIMOHUPOBAHHE DyKapHUOTHUECKOW KieTku. [Inma3maruueckas memOpaHa (TuiazmaieMma).
CrpykTypa miia3sMaTuueckol MeMOpaHbl. TpaHCIOPT BELIECTB depe3 IJIa3MaTHYECKyl0 MeMOpaHy: MacCHBHBIN
(mudpdy3us, obneryéHHas nuddysus), aKTUBHBIA (NEPBUYHBIA M BTOPWUYHBIH aKTHBHBIA TPAHCIIOPT).



[Momynponutiaemocts MeMOpaHbl. PaboTa HaTpuii-KalIMeBOTO Hacoca. OHAOIMUTO3: IHHOIMTO3, (harouTos.
Ok3onuro3. Kierounas crenka. CTpykTypa M QYHKINU KJIETOYHOHW CTEHKU pacTeHUit, TpHOOB.

Hurommasma. I{uto3omb. Ilutockener. [[Bmwkenne nurorurazmel. OpraHouabl KieTku. OmHOMeMOpaHHBIC
opraHouzipl KIeTKu: sHaomnasmMarudeckas cets (OI1C), anmapat ['onbku, TM30COMBI, HX CTpOCHUE W (DYHKIWH.
B3aumocBa3p OgHOMEMOpaHHBIX OpPraHoumOB KieTkH. CTpoeHHWe TpaHYySIPHOTO peTHKyiIyMa. Mexauusm
Hanpaeienuss Oenxoe ¢ OIIC. CuHTe3 pacTBOpUMBIX OcnkoB. CHHTE3 KICTOYHbIX MeMmOpaH. [ mamkuii
(arpaHyApHBIN) SHAOINIA3MATHYECKUH peTuKyiayM. CekperopHas (GyHKnms amnmaparta ['ombmku. Moougurkayus
benxog ¢ annapame I onvoorcu. Copmuposxa 6enxog 6 annapame I onvoorcu. TpaHCTIOPT BewecTB B kKieTke. Bakyomin
pactutenbHbIX KieTok. Knetounslit cok. Typrop.

[TonmyaBTOHOMHBIE OpPTaHOMIBI KIETKH: MUTOXOHAPHH, IUACTHABL. [Ipoucxooicoenue MumoxoHOputi u
naacmuo. Cumbuoecenes (K.C. Mepeoxcxosckuti, JI. Mapeynuc). CtpoeHre U GYHKIIMA MUTOXOHAPUN U IUIACTHI.
[lepBuyHbIE, BTOPUYHBIE W CIOKHBIE IUIACTHIABI (POTOCHHTE3UPYIOIINX yKapHOT. XJIOPOIUIACTHI, XPOMOILIACTHL,
JICHKOIUIACTHI BBICIINX PACTEHUH.

HememOpannbie opranonas! kietku CTpoeHne 1 GyHKIMK HeMEMOPaHHBIX OPraHOMIOB KIETKU. PHOOCOMEI.
Ipomesicymounvie punamenmol. MuxpouinaMeHTbl. Axmunogvie Mmuxpoguiamenmopl. MBIIICUHBIE KICTKH.
Axmunogvie KOMHOHEHMbl HembluleuHblx Kiemok. Mukpotpybouku. Knerounsii nentp. CTpoeHue u ABMKEHHE
KTYTUKOB W pecHUYeK. MUKpoTpyOoukn 1uToruia3Mbl. LlenTpuons.  Beaxu, accoyuupoganmvlie ¢
MUKpopuramenmamu u Mukpompybouxamu. Momoprule benxu.

Anpo. Obonouka sapa, XpOMaTHH, KApUOIUIA3Ma, SAPBIIIKH, UX CTpoeHHe U QYHKIHUU. S aepHbIi OEIKOBbIH
Matpukc. [IpocTpaHcTBEHHOE pacoIOkKeHHe XPOMOCOM B HHTeP(ha3HOM sape. DYXpOMAmuH U eemepoxpomMamun.
Benku xpoMaTHHa — TUCTOHBL. JJuHamuxa s0epnotl 00010YKU 8 Mumo3se. HA0epuviil mpaHcnopm.

Krnerounrpie BrmoudeHus. CpaBHHUTEIbHAS XapaKTEPHUCTHKA KIIETOK 3YKapHOT (PacTUTEIhHOW, >KHBOTHOM,
rpUOHOI).

JdeMoHcTpanMu

[Moptpetsr: K.C. Mepexkopckuii, JI. Maprymuc.

Tabnumpr 1 cxembl: «CTpOGHHE IYKAPHOTHUECKON KIETKN», «CTpoeHHe KMBOTHOU KJIETKH», «CTpoeHune
pacTUTEIbHON KIETKW», «CTpoeHHe MUTOXOHAPUIY, «Sapo», «CTpoeHne NpOKapuOTHIECKON KIETKHY.

O6opynoBaHue: CBETOBOW  MHKPOCKOII, MHKpPOIIpenapaTrbl  PacTUTENBHBIX, JKHUBOTHBIX  KJIETOK,
MUKpOTpenaparsl 0aKTepUaIbHBIX KIETOK.

JladopaTopHasi pa6oTa «VI3ydeHne CTpOeHUS KIETOK Pa3IMIHBIX OPTaHU3MOBY.

IIpakTuueckasi padora «lI3ydeHne CBOMCTB KIETOUHOW MEMOpaHBD».

JlabopaTopHas padota «lVccregoBanue mia3Mor3a U IEIUIa3MOJIN3a B PACTUTENBHBIX KIETKaxX).

IpakTuueckasi padora «/3yueHre IBMKEHUS IIUTOILIA3MEI B PACTHTEIBHBIX KIETKaX).

Tema 6. O0MeH BeliecTB M MpeBpalieHue JHEPTUH B KJIeTKe

AcCUMIITATINS U TUCCUMWIISIAS — JIBE€ CTOPOHBI MeTabonm3ma. Twurmbl oOMeHa BEIIeCTB: aBTOTPOQHBINA H
rerepoTpodHbId. VYdacTHe KHCIOpoAa B OOMEHHBIX Tpoleccax. OHepreTHYeckoe o0OecredeHne KIICTKHU:
npeBpamieHue AT® B oOMeHHBIX mporeccax. DepMEHTATHBHBIN XapaKTep peaknuil KIETOYHOTO MeTa0oJn3Ma.
®DepMeHTHI, X CTPOCHHUE, CBOMHCTBA U MeXxaHu3M AeicTBus. KodepmenTtsl. OTimuns GepMEHTOB OT HEOPTaHMUYECKHX
KaTaJnu3aToOpoB. bemkn-akTuBaTOphl U OCITKH-HHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (hePMEHTATHBHBIX PEAKIMA OT
pa3MuHBIX (pakTOpOB.

IlepBUYHBIA CHHTE3 OPraHUYECKHUX BEUIECTB B KiETKE. {DOTOCUHTE3. AHOKCUSEHHbI U OKCUSEHMbIU
Gpomocunmes y o6axkmepuii. Ceemocobupaiowjue nNuUSMeHMbl U NUSMEHMbl PeakyuoHHo2o yeumpa. Pomb
XJIOpOIUIacTOB B mporecce (ortocunre3a. CBeroBas u TeMHOBas (azwsl. Pomoovixanue, Ci., Cs- u CAM-munuol
¢omocunmesa. IlponykTuBHOCTE (OoTOCHHTE3a. BimsHue pa3iuuHBIX (GaKTOpPOB Ha CKOPOCTh (DOTOCHHTE3A.
3HadeHre (HOTOCHHTE3A.

XeMOCHHTES3. Paznoobpasue OpraHU3MOB-XEMOCHHTETHUKOB! HUTpUULIUpYIOLIHE Oakrepuu,
JKeJe300aKTepun, cepobakTepuu, BOAOPOJHbIE OakTepry. 3HaUeHHE XEMOCHHTE3a.

AHarpoOHbIe opraHm3Mbl. Bunsl Oposkenus. [IpomykTsl OpoKeHHWSI W WX HCIOJIH30BAHHE YEIIOBEKOM.
AHa3pOOHBIE MUKPOOPTaHU3MbI KaK 00BEKTHI OMOTEXHOJIOTHUH U BO30YIUTENN OO0JIE3HEH.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTudeckoro obmena. IloaroroBurensHbll 3Tam. [nukomms —
0ECKHICIOPOIHOE PACIIETTIEHHE TIIFOKO3BI.

buonornueckoe okucieHUe, WINM KIIETOYHOE JbIXaHWe. Poiah MUTOXOHApHWE B mporeccax OMOIOTHYECKOTO
okucnenus. luknudeckue peakuuu. OxucnurenbHoe (GochopuanpoBanue. Iuepeuss MEMOPAHHO20 2PAOUeHmd



npomonos. Cunmes AT®: paboma npomonnou AT@-cunmasel. llpeumyiecTsa a3poOHOTO MyTH 0OMeHa BEIIECTB
nepen aHadpoOHBIM. DPPEKTUBHOCTH YHEPTETHUECKOTO OOMEHa.

Hemoncrpamum: IToptpetst: JIx. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtyenn, I'. A. 3aBap3uH.

Tabmuiier 1 cxeMbl: «DOTOCHHTE3, « JHEpreTHIECKUi 00Men», «brnocuHTes Oenmkay, « CTpoeHHE (hepMeHTay,
«XEeMOCHHTE3Y.

O6opynoBaHre: CBETOBOH MHKPOCKON, OOOpyAOBaHWE [JIsl MPUTOTOBIEHHS TOCTOSHHBIX W BPEMEHHBIX
MHUKpPOTIpEnapaToB.

JladopaTopHasi padora «l3ydeHne KaTaJUTHIECKOW aKTHBHOCTH (PEpPMEHTOB (Ha NMPUMEpPE aMIIIa3bl WU
KaTaJias3bl)».

JladopaTopHas padota «/3ydueHne GhepMEHTATUBHOTO PACIICIUICHUS TIEPOKCHIA BOJIOPO/IA B PACTUTEIHHBIX
U ’KUBOTHBIX KJIETKaX).

JladopaTopHasi pa6oTa «CpaBHEHHE MPOIIECCOB (POTOCHMHTE3A F XEMOCHHTE3a.

JlaGopaTopHas padoTa «CpaBHEHHE TIPOIECCOB OPOKEHUS U JBIXAHUN.

Tema 7. HaciiencrBenHast nHGopManus 1 peaJusanus eé B KiIeTKe

Peaknun matpuuHoro cuHTe3a. [IpUHIMIT KOMIUIEMEHTApHOCTH B pPEAKIUAX MaTPUYHOTO CHHTE3a.
Peanuzanus HacnencTBeHHON nHGOpMaIun. [ eHeTHIECKHIA KOJI, €ro CBOMCTBA. TPaHCKPHUITIINSA — MATPUYHBINA CHHTE3
PHK. [lpuHOHIBI TPaHCKPUMIHMK: KOMIUIEMEHTAPHOCTh, aHTHUIIAPAIIIENFHOCTh, aCHMMETPHYHOCTh. Co3pegaHue
mampuunvix PHK ¢ sykapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpaucmanus u e€ stanbl. Yuactue TpancrnoptHbix PHK B OnocunTe3e Oenka. YcimoBus OnocuHTe3a Oenka.
Koauposanue amuHokuciot. Pons pubocom B OnocunTese Oenka.

Cogpemennvle npeocmaenenuss o cmpoenuu cenog. OpraHuM3alus T€HOMa Y MPOKAPHOT U DYKapHOT.
Perymsiust akTMBHOCTH TeHOB Yy nipokapHoT. [ unotesa onepona (P. XKaxo6, XK. Mano). Moaexyrapuvie mexanuzmol
aKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2eHo8. Perynsanns oOMEHHBIX MPOIECCOB B
kietke. KieTouHnslit romeocTas.

Bupycol — HeknieTouHble (JOPMBI KU3HU U 00NMTaTHBIE Mapa3uThl. CTPOEHHE MMPOCTHIX U CIIOKHBIX BUPYCOB,
perpoBupycoB, Oaktepuodaro. JKusnenuwiti yuxn HHK-codepocawux eupycos, PHK-codepoicawux eupycos,
baxmepuogacos. Obpamnas mpancKpunyusl, pesepmasa, uHmezpasd.

BupycHsie 3a00neBanus yenoBeka, UBOTHBIX, pacternit. CITUJI, COVID-19, conmanbHpie U MEITUITMHCKIE
MIPOOIIEMBI.

Buoungopmamuka: unmeepayus u anaiusz dorvwux maccusos («bigdatay) cmpykmypuvix buonoeuueckux
Oannvix. Hanomexnonocuu ¢ ouonocuu u meduyune. Ilpoepammupyemvle ¢ynxyuu b6erxos. Cnocobvl docmasku
JeKapcma.

JeMoHcTpanuu

Hoptpetsr: H. K. Konsuos, J. Y. IBaHOBCKUIA.

Tabmunp! u cxembl: «brocunTes 6enkay, «['enernueckuit koa», «Bupyce», «bakrepuodari.

IIpakTnueckas padora «Co3aaHue MOAEIU BUPYCa».

Tema 8. ’KusHeHHBIH MUK KJIETKH

Kirerounsrit nukJ, ero nmepuos! u perysnus. Marepdasza u Muto3. OcoOEHHOCTH MPOIECCOB, MPOTEKAIOIIIX
B uHTepdasze. IloaroroBka kieTku K pgeneHuro. [IpecuHTeTHdecKuil (MIOCTMUTOTHYECKHWi), CHHTETHYECKHH H
MMOCTCHHTETHYECKUH (TIPEMHUTOTHIECCKUH ) Teproabl HHTEp(]a3bl.

Matpuunsiit  cunres JHK — pernukanumsa. Ilpunnunsr pemmukanun  JHK: xommnementapHOCTD,
TTOJTYKOHCEPBATUBHBIA CHHTE3, aHTHUIApaUICNbEHOCTh. MexanmsMm pervmmkanuun JIHK. Xpomocomser. Ctpoenue
xpomocoM. Temomepsl U Tenomepaza. XpOMOCOMHEIM HAOOp KIETKH — KapHOTHIL J{MIUIOWAHBIN W TaruIOWIHBIHN
HabopBI XpoMocoM. ['oMotorndHBIE XpOMOCOMBI. [1010BBIE XPOMOCOMBI.

[enenue kinerku — MuTo3. CTaguu MUTO3a M IPOUCXOAIINE B HUX Tpoliecchl. Tunsl Mmuto3a. Kaprokunes u
UTOKHMHE3. broornyeckoe 3Ha4eHHE MUTO3a.

Perynsmust MutoTrdeckoro nukia kieTku. [IporpaMmupyemas KiieTouHasi THOENs — armomnTo3.

Knerounoe  simpo,  XpoMocombl,  (GYHKIMOHANbHAas  TEHOMUKA.  Mexanusmvl  npoaugepayuu,
ougppepenyuposku, cmapenuss u eubenu xremox. «Llugposas wnemxar» — Ououngopmamuueckue mooenu
DYHKYUOHUPOBAHUSA KIEMKU.

JdemoHcTpanmumn

TaOmuibl u cxeMbl: « Ku3HEHHBIN UK KISTKU», «MuTto3», «Ctpoenue xpomocom», «Perummkanus JTHK».

O06opyaoBaHUe: CBETOBOM MUKPOCKOII, MUKpOTIpenapaTsl: « MUTO3 B KJIETKaX KOPEIIKa JTyKay.



JladopaTtopHas paGora «/I3ydyeHrue XpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTax».

JlaGopaTtopnasi padora «HaOmronenne MuTO3a B KJIETKaX KOHYHMKA KOpemika Jyka (Ha TOTOBBIX
MHKpOIIperapaTax ).

Tema 9. CTpoenne u GQyHKIMHA OPraHU3MOB

buonornueckoe pasHooOpasue opraHuzMoB. OJHOKJIETOYHBIE, KOJOHHAIBHBIE, MHOTOKJIETOYHEIE
OpTraHu3MBl.

Oco0OeHHOCTH CTpOCHHS U JKHU3HEAEATEIHHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepun, apxew,
OJTHOKJIETOUHBIE TPHOBI, OTHOKIICTOUYHBIE BOJOPOCIH, Apyrie NpoTUCTHI. KoloHnanbHbIe OpraHn3MBl.

B3aumocBsa3p yacTeif MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMBI opraHoB. OpraHm3M Kak
enuHoe uenoe. I'omeocras.

Tkanu pacreHmil. TumBl pacTUTEIBHBIX TKaHEH: oOpa3zoBarenbHAas, MOKPOBHAS, MPOBOIAIIAS, OCHOBHAS,
Mexanndeckas. OcoOeHHOCTH CTpOeHHMs, PYHKLMIA U PacTIOIOKEHUs TKAHEH B OpraHax pacTeHUH.

TkaHU XKMBOTHBIX M YeNIOBEKAa. THWITBI KUBOTHBIX TKaHEH: 3MHTeNHajbHAs, COCTUHUTEIbHAs, MBIIICYHA,
HepBHasg. OcoOeHHOCTH CTpOeHUs], GYHKLUI U paCIIOIOKEHHS TKaHEeH B OpraHax XXMBOTHBIX M YeJIOBEKa.

Opranbl. BereratuBHble W T€HEpaTHUBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMbI OPTaHOB JKUBOTHBIX U
yenoBeka. yHKIMY OpraHOB U CUCTEM OPraHOB.

Omnopa Tena opranmsmoB. Kapxac pactenuii. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX >KHBOTHBIX.
HapyxHslii 1 BHyTpeHHUN ckeneT. CTPOEHUE U THIIBI COEAMHEHUS KOCTEN.

JIBmkeHne opraHu3MoB. J[BHKeHHE OHOKJICTOYHBIX OPraHU3MOB: aMEOOUTHOE, KI'YTUKOBOE, PECHUYHOE.
JBr>KeHuEe MHOTOKJIETOYHBIX PACTEHUI: TPONU3MBI U HACTUU. [[BU)KEHUE MHOTOKJIETOYHBIX )KMBOTHBIX U YEJIOBEKA:
MbllievyHas cuctema. Pednekc. CkeneTHple MBIIIIIBI U UX padoTa.

IIutanue opranusmoB. IlorjomeHue BOABI, YIJIIEKUCIOrO Ta3a U MUHEPAJIbHBIX BEIIECTB PACTCHUSIMU.
[Intanue »KUBOTHBIX. BHYTpUIIOJIOCTHOE M BHYTPHUKIETOUYHOE MuileBapeHue. [IuTaHue mo3BOHOUHBIX YKMBOTHBIX.
OTaensl NHUIEBapUTETHHOTO TpakTa. [IumeBapurensHbie xenesbl. [InmeBapurensHas cucTemMa 4eioBeKa.

Jpixanue opranu3moB. [lpixanue pacteHuid. [[pixaHue *UBOTHBIX. J{uddy3ust ra3oB yepe3 MOBEPXHOCTh
kneTku. KoxkHoe nprxanue. /[pixaTenbHas TOBEpXHOCTD. JKabepHoe u NEroyHoe Apixanue. J{pIxaHue 03BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA. DBOJIIOLIMOHHOE YCIOXHEHUE CTPOCHMA JIETKUX MO3BOHOYHBIX JKUBOTHBIX. JlbpIXaTenbHas
cucTeMa JenoBeka. MexaHu3M BeHTWISIHH JIETKUX Y ITUI] ¥ MIIEKOTIMTAaromuX. Perymanus neixanusd. [[pixaTensHbie
00BEMBL.

TpancnopT BemiecTB y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHui. TpaHCTIOPT BEIIECTB Y KUBOTHBIX.
KpoeHnocHas cuctema u e€ opransl. KpoBeHocHass cucTemMa MO3BOHOUYHBIX JKUBOTHBIX U yenoBeka. Cepnue,
KPOBEHOCHBIE COCYABI U KpoBb. Kpyru kpoBooOpamieHns. DBOJIONHUOHHBIE YCIOKHEHNS CTPOEHUSI KPOBEHOCHON
CUCTEMBI I03BOHOYHBIX JKUBOTHBIX. PaboTa cep/ia u e€ perysusi.

Brigenenne y oprann3moB. Beinenenue y pacrenuii. Boigenenue y &uUBOTHBIX. COKpaTUTEIbHBIE BaKyOJIH.
Oprans! Beigenenns. OunbTparnusi, cekperus 1 00paTHOe BCaChIBaHNE KaK MEXaHU3MBI pa0OTHI OPTaHOB BBIICIICHUSI.
CBs13p TOJIOCTH Te€JNa C KPOBEHOCHOM M BBIIEIUTENBHON cucTeMaMu. BeijeneHne y MO3BOHOYHBIX >KHBOTHBIX U
yenoBeka. [louku. Ctpoenue u ¢pyHKIOHUpOBaHue HedpoHa. OOpa3oBaHe MOYH Y YETIOBEKa.

3ammTa y OpraHu3MoB. 3alluTa Y OJHOKIETOUHBIX opraHn3MoB. Cropsl OakTepuid W IUCTHI MPOCTEHIINX.
3ammTa y MHOTOKJIETOUHBIX pacTeHuil. Kyrukymna. Cpencrsa macCHBHON M XUMHUYECKOH 3arTUThl. OUTOHITHIBL.

3ammra y MHOTOKJIETOYHBIX XKMBOTHBIX. IIOKpOBBI M MX MpOM3BOJAHBIE. 3alUTa OpraHu3Ma OoT OOJe3HEeM.
NmMmyHHaAs cucteMa dYenmoBeka. KileTodHBId W TyMOpajbHBII MUMMYHHUTET. BpOXAEHHBIMN W NPHOOPETEHHBIN
cneruduyueckuii uMMyHuTeT. Teopus KIOHAIbHO-celeKTUBHOTO ummyHuTera (I1. Dpmux, ®. M. bepuer, C.
Tonerasa). BocnanmurensHble OTBETHI OpraHW3MOB. Poib BpPOXIEHHOTO WMMYHHTETa B Pa3BUTHU CHCTEMHBIX
3a00JIeBaHUI.

Pa3gpaxuMoCTh M peryssiuus y OopraHu3MoB. PasgpaXumMocTh y OJHOKJIETOYHBIX OpPraHU3MOB. TakCHUCHI.
PaznpaxxumocTs u perymnsiuus y pacteHuil. PocToBbIe BeliecTBa U UX 3HAYEHUE.

HepsHas cuctema u peduiekTopHas peryyisanus y ;KuBOTHbIX. HepBHast cucteMa u e€ oTaemnbl. DBOJIIOIMOHHOE
YCIOKHEHUE CTPOCHHUS HEPBHOM CHUCTEMBI y KMBOTHBIX. OTAENBl TOJOBHOIO MO3ra MO3BOHOYHBIX >KUBOTHBIX.
Pedrekc u peduextopHas nyra. be3ycnoBHbIC U yCIOBHBIE Pe(IICKCHI.

I'ymopanbHas perynsanus U SHAOKPUHHAA CHCTEMA KHUBOTHBIX U denoBeka. JKene3bl 3HIOKPUHHOW CHCTEMBI
1 UX TOPMOHBI. J[eficTBre TopMOHOB. B3anMOCBsI3b HEPBHOM U SHIOKPUHHOU cucTeM. | mnoramamo -runoduzapHaas
cucrema.

JdeMoHcTpanu

[optper: U. I1. [TaBnos.



Tabnumbr u cxembl: «OIHOKIETOYHBIE BOJOPOCTH», «MHOTOKJIETOYHBIE BOAOPOCINY, «bakrepumy,
«IIpocreitmmey, «Opraisl BETKOBBIX pacTeHU», « CHCTEMBI OPraHOB MO3BOHOYHBIX KHBOTHBIX», «BHYTpeHHee
CTpPOCHHE HACEKOMBIX», «TkaHu pacteHuit», «KopHeBble cucTeMb», «CTpoeHHE CTeONsD, «CTpOCHHE JIHCTOBOM
TUIACTUHKNY, « TKaHU KUBOTHBIX», «CKeneT uenoBekay, «llumeBaputenbHas cucteMay, « KpoBeHOCHas cUCTEMay,
«JlpixarenpHas cucrema», «HepBHas cucreman, «Koxa», «MpliedyHas cucremay, «BoinenuTenbHas cucremay,
«OHIOKpUHHAA cucTeMay, «CTpoeHHe MBIIIBD, «MMmyHuUTET», «KUIICUHOMONOCTHBIE), «(CXeMa MUTaHHS
pactenuit», «KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX», «CTpoeHme ruapb», «CTpoeHHEe IUaHApUI,
«BHyTpeHHee cTpoeHHe N0KAEBOTO uepBs», «HepBHas cuctema poidy», «HepBHas cuctema msarymkmn», «HepBHas
cuctemMa npecMmblkaromuxcs», «HepBHas cucrema nruip, «HepBHas cucrema miekonuTarommx», «HepsHas
crcTeMa 4ejoBekay, «Pedmekcy.

O6opynoBaHre: CBETOBOW MHKPOCKOT, MHUKPOIPENapaThl OJHOKIETOYHBIX OPTaHW3MOB, MUKpOTpEnapaTsl
TKaHeH, paKOBHUHBI MOJUIIOCKOB, KOJJIEKIUU HACEKOMBIX, UTTIOKOKUX, KUBBIE AK3EMIUIIPhl KOMHATHBIX PACTCHHM,
repOapuy pacTeHHH pa3HBIX OT/AEIOB, BIKHBIC IPENapaThl JKUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIHU
0eCrO3BOHOYHBIX >KUBOTHBIX, CKEJIET YeJOBEKa, 00OpyNOBaHUE Ui IEMOHCTPALMU MOYBEHHOTO M BO3AYLIHOTO
NUTAaHUS PACTCHHM, pacUICIUICHUsT Kpaxmaia W OeNKOB oA JieiicTBHEM (epMeHTOB, 00OpyIOBaHUE JUIS
JIEMOHCTPALMU OTIBITOB 110 U3MEPEHUIO )KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma bIXaTeIbHBIX ABMXKEHUN, MOJIETH
TOJIOBHOTO MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlabopaTopHasi paGora «/I3ydyeHue TKaHel pacTCHUM.

JladopaTopHasi pa6ora «/I3yueHne TkaHel KUBOTHBIXY.

JlaGopaTopHasi paGora «/I3ydueHre opraHOB LIBETKOBOTO PACTECHUS.

Tema 10. PazMHokeHMe M pa3BHTHE OPraHN3MOB

®DopMBl pa3sMHOKECHHS OpraHU3MOB: Oecroyioe (BKITIOUas BETeTaTUBHOE) W IOJIOBOE. BHIel Oecronoro
Pa3MHOKEHUSI: TOYKOBAHUE, CIIOPYIIAIUS, pparMeHTaIus, KIOHUPOBAaHNUE.

[TonoBoe pazmHokeHue. [lonoBbie KIeTkH, uiu rameTsl. Meito3. Ctaauun meio3a. [loBeneHre XpoMocoMm B
Meioze. Kpoccunrosep. buonornyaeckuii cMbICT Meiio3a U IOJOBOTO Tpoiiecca. Meio3 U ero MecTo B )KU3HEHHOM
LUKJIE OPraHU3MOB.

[IpenzaponsimeBoe paszputHe. ['amerorene3 y kuBOTHBIX. [lonoBbie skeme3bl. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHHE TOJIOBBIX KIIETOK.

OnnonoTBopeHne W ASMOPHOHATIBHOE pa3BUTHE KHUBOTHBIX. CHOCOOBI OIUIOAOTBOPEHHS: Hapy»X HOE,
BHyTpeHHee. [lapTeHorenes.

NupuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONOTHS — HayKa O Pa3BUTHH OPTaHU3MOB.
Mopgoeenes — oona usz enasnvix npoorem smopuonocuu. Konyenyus mopghozenos u mooenu mopgozenesa. Cranuu
sMOpHoreHe3a XHUBOTHbIX (Ha mpumepe jarymku). JpoOnenue. Tunsl apoGnenus. [emepmunuposanmoe u
Hedepmunuposannoe opobaenue. brnacmyna, munvt 6racmyn. OcoOeHHOCTH IPOOJICHHUSI MIICKOIATAIONINX.
3apoplIeBbie JTUCTKY (TaCTPyIIALus ). 3aKiiaka OpraHOB M TKaHEH U3 3apO/IbIIIEBhIX JINCTKOB. B3anMHoe BiusiHIE
YacTe pa3BUBAIOLIETOCS 3apojbliia (dMOpHOHANTBHAS HHAYKIMS). 3aKiajka IUIaHa CTPOCHHS >KUBOTHOTO Kak
pe3yIbTaT UepapXUIecKuX B3aUMO/ICHCTBAY TeHOB. BrusHue Ha SMOpHOHAIBHOE Pa3BUTHE Pa3IMYHBIX (PaKTOpOB
OKpYXaIoIlEH CpeIbI.

Poct u paszButHe *)uBOTHBIX. [locTaoMOproHaANBEHEIN iepuoa. [IpsMoe n HempsMoe pa3Buthe. PasBurne c
MeTamop(o30M y OeCr0O3BOHOUHBIX U TIO3BOHOYHBIX XKHBOTHBIX. BHoOTHYecKoe 3HaYeHNE MPSIMOTO M HENPSIMOTO
Pa3BUTHSL, UX PACIPOCTPAaHEHUE B Ipupoze. Tumbl pocta KUBOTHBIX. DAaKTOPBI PEryysLMH POCTA KUBOTHBIX U
yenoBeka. CTaguy MOCTIMOPUOHAIBLHOTO PAa3BHTHUS Y JKMBOTHBIX M 4elloBeKa. [leproabl OHTOTeHe3a 4elloBeKa.
CrapeHnue u cMepTh Kak OMOJIOTHISCKUE TIPOIIECCHI.

PasmHoxenue u pazButhe pacreHuil. ['amerodut u cnopodur. Melio3 B KHU3HEHHOM LUKJIE PACTCHUH.
O6pazoBanue crop B mporecce Meiio3a. ['amerorenes y pacrenuii. OTioOTBOPEHHE W Pa3BUTHE PACTHUTEIHHBIX
Opranu3MoB. J[BoiiHOe OIUIOI0TBOPEHHE Y LIBETKOBBIX pacTeHnid. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHN3MBbI peryiaLruy OHTOTEHe3a Y paCTeHHH 1 )KUBOTHBIX.

JdemoHcTpanumn

Ioptpersr: C. I'. HaBammn, X. lneman.

Tabmunp! n cxembl: «BereratuBHOe pa3sMHOKeHHE», «TumBl Oecrosioro pasMHOXKEHHs», «Pa3zMHOxeHHe
XJIAMUJIOMOHAbDY, «Pa3MHOXKEHNE 3BrIIeHb», «Pa3zMHOXEeHHEe THIIPBI», «Meio3», « XpoMocoMbD», «I aMmeTorenes»,
«CtpoeHue SIULEKIETKH U criepMaTo3ouiay, « OCHOBHBIE CTaAMHU OHTOreHe3a», «lIpsMoe U HempsiMoe pa3BUTHEY,
«Pa3BuTHe Maiickoro xKyka», «Pazsurue capanuny, «Pa3BuTHe JIATYIIKWY, «/BOMHOE OIIIOJOTBOPEHUE Y LIBETKOBBIX
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pactenuil», «CTpoeHue ceMsH OJAHOAOJBHBIX U BYAOJBHBIX pacTeHUN», «KU3HEHHBIN LUK MOPCKOU KaIlyCThl»,
«Ku3HEHHBIN UK MXa», «KU3HEHHBIA LUK NAOPOTHUKAY, « KU3HEHHBIN LIMKI COCHBDY.

O6opynoBaHre: CBETOBOW MHKPOCKOII, MHKPOTIpENapaThl SHUIEKIETOK M CIepMaTO30MA0B, Moaenb «Llmki
Pa3BUTHS JIATYIIKI.

JlaGopatopHas padora «/3ydeHne cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax.

IIpakTuyeckasi padota «BplsBIeHNE TPU3HAKOB CXOJICTBA 3apO/bIIIEH T03BOHOYHBIX JKUBOTHBIX ).

JladopaTopHasi pa6oTa «CTpoeHHE OPTaHOB PA3MHOMEHHS BBICIITAX PACTCHU.

Tema 11. 'eHeTHKa — HayKa 0 HACJEACTBEHHOCTH M H3MEHYUBOCTH OPraHN3MoOB

Hcropwst cTaHOBICHUS M Pa3BUTHSA TCHETHKH Kak Haykd. Padotel I'. Mennens, I'. me ®@pusa, T. Moprana.
Ponb oreuecTBenHbIX YU€HBIX B pa3BuThu reHeTrku. PadoTsl H. K. KonbioBa, H. . BaBunosa, A. H. benosepckoro,
I'. JI. Kapneuenko, 0. A. ®dwmmaenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TE€HETUYECKHE TOHATHS W CHUMBOJIBI. ['OMOJOrHMYHBIE XPOMOCOMBI, aJUICJIbHBIE TEHBI,
albTepHATUBHBIC TIPU3HAKH, TOMUHAHTHBIA W PEIECCUBHBIN MPU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JIFHISI,
rudpubl, reHotur, (heHoTrur. OCHOBHBIE METOBI TeHETUKU: THOPUIOIOTHYECKHUA, IIUTOIOTUIECKHIA, MOJIEKYIISIPHO -
TE€HETUYECKUI.

JeMoHcTpanuu

[optpetsi: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koasios, H. . Basunos, A. H. benozepckuit, I". 1.
Kaprnieuenko, 0. A. ®unmunuenxko, H. B. Tumodeer-PecoBckuid.

Tabxumb! u cxembl: « MeTOIBI TeHETHKI», «CXEeMBI CKPEIIUBAHU.

JlaGopaTopHas padoTa «/lpo3oduia kak 00bEKT FreHETUYESCKUX HUCCIICIOBAHMUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuntoe ckpemmBanue. [lepBbiii 3akoH MeHaenss — 3aKOH €IUHOOOpasusi TMOpPUAOB TEPBOTO
nokoJienuda. IIpaBuwio jgoMuHMpoBaHusi. BTtopoit 3akoH MeHIenss — 3aKOH pacllenjeHus MPU3HAKOB.
[{uTonoruueckre OCHOBBI MOHOTHOPHUIHOTO CKPEIIMBaHUs. | MTIOTE3a YHCTOTHI raMeT.

AHanmuzupyroniee ckpenBanue. [IpomMexxyTouHbIM XxapakTep HaciaenoBaHUs. PaciienyieHne Npu3HakoB Mpu
HEMOJHOM JOMUHUPOBAHUH.

Hurnbpuanoe ckpemmBanue. Tpernit 3akoH MeHmenss — 3aKOH HE3aBUCHMOTO HACIIETOBAHUS MPU3HAKOB.
[{uTonorudeckre OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS.

CueruieHHOe HacliefoBaHUe prU3HaKkoB. Pabotel T. Moprana. CriernyieHHOE HaclleZIOBaHKE T€HOB, HapYIIEHNE
CLEIUICHHS] MEXy T€éHaMU. XPOMOCOMHas TEOPUs HACIEACTBEHHOCTH.

T'eneruka mnoma. XpOMOCOMHBI MEXaHU3M ONPEACIICHHAS I0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
T'omorameTHsIi U reTeporaMeTHbIN oI I'eHeTHYecKas CTpyKTypa MoJIOBbIX XpoMocoM. HacnenoBanue npru3HaKoB,
CIICTUICHHBIX C TTOJIOM.

I'enoTun kak wLenocTtHas cucrtema. llmeldoTpomusi — MHOXKECTBEHHOE NEWCTBHE reHa. MHO>KECTBEHHBIN
annenusM. B3auMopelicTBue HeauenbHbIX TeHoB. KoMmuemenTapHocTs. Onucta3. [lonmnmepus.

I'eHeTHYecKknii KOHTPOJb PA3BUTHS PACTEHUH, JKUBOTHBIX M UEIOBEKA, a TaKXKe (U3NOIOTHIECKHUX MTPOIECCOB,
MOBEJICHUS! U KOTHUTUBHBIX (YHKIMN. ['eHeTHYeCKUEe MEXaHM3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS
«XO035WH — MAPa3uT» U «XO3UH — MUKPOOHOMY. | eHeTHIecKe acIeKThl KOHTPOJIS M M3MEHEHHST HAaCJIeICTBEHHON
WH(pOPMAIIMH B TIOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpanmumn

IToptpersl: I'. Mennens, T. Mopras.

Tabmuer n cxembl: «IlepBhIit 1 BTOpOit 3aK0HBI MeHnmens, « Tpetuit 3axkoH MeHnens», « AHATU3HPYIOIIee
ckpemuBanuey, « Hemonnoe noMmuanpoBanuey, « CliemiieHHOE HACIS0BaHUE IPU3HAKOB y AP030(IIbD», «I eHeTHKa
nosia», «Kapuotwum demoBeka», «Kapuoturr npo3odminsy, «KapuoTun NOThie», «MHOKECTBECHHBIN allICITA3MY,
«B3anMoielicTBUE T€HOBY.

OO6opynoBanue: MOJEb ISl AEMOHCTpAIlMU 3aKOHOB €AMHOOOpaswsi THOPUAOB TIEPBOTO TOKOJCHUS H
paclIemIeHUs MPU3HAKOB, MOJETb JUIsl AEMOHCTPALIMY 3aKOHA HE3aBUCUMOT0 HACJIEIOBAHUS IPU3HAKOB, MOJAEIH JISI
JIEMOHCTPAIIUH CLEIICHHOTO HACIEI0OBAHUS TPU3HAKOB, CBETOBOH MHKPOCKOTII, MUKpoOIpenapar: «JIpo3oduiay.

IIpakTuueckasi padora «l3yueHue pe3yabTaTOB MOHOTHOPHTHOTO CKPEIIUBAHUS Y IPO30(HIBD).

IIpakTuyeckasi padora «l3yueHue pe3yabTaTOB JUTHOPUIHOTO CKPEUIMBAHUS Y APO30(UIIBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHBOCTH

BzaumogeiictBue reHotuna W cpenasl npu  GopMupoBaHud (eHoTumna. 3MEHYMBOCTH NPU3HAKOB.
KauecTBeHHBIE U KOJIMUECTBEHHBIC IPU3HAKYU. BUabl N3MEHUYMBOCTH: HEHACIEACTBEHHAS. U HACJIEICTBEHHASL.
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MonudurkannonHas W3MEHYHBOCTh. Ponb cpemsl B (GopMUpOBaHMHM MOAH(DHUKANMOHHON W3MEHUYHBOCTH.
Hopma peaknum mnpusHaka. Bapuwannonssiii psn u BapuaunonHas kpuBas (B. HMoranncen). CsolicTBa
MOIN(UKAITMOHHOW W3MEHIHBOCTH.

I'enoTunuueckass u3MEHUYMBOCTHb. CBONCTBA TI'€HOTUIIMYCCKONW HW3MEHUMBOCTH. BHIBI T€HOTUIIUYECKOM
W3MEHYHMBOCTH: KOMOMHATHBHAS, MyTallHOHHAsL.

KomOuHatuBHas ©13MEHYHBOCTh. Mei03 1 TIOJIOBOM MpoLiecC — 0CHOBa KOMOMHATHBHOW H3MEHYHUBOCTH. Poib
KOMOMHATUBHON M3MEHYHBOCTH B CO3aHUU TEHETHYECKOTO pa3HOO0pas3ns B MpeesiaXx OJHOTO BU/IA.

MyTalnmoHHass W3MEHYMBOCTb. Buabl MyTanmid: TI'eHHblE, XpPOMOCOMHbIE, TeHOMHble. CIIOHTaHHBIE U
WHAYIIPOBaHHbIE MyTaluu. SlnepHble W muTommIasMarndeckue myrtarun. CoOMaTHdecKne W IOJIOBHIE MYTallWu.
IIpyumHBl BOZHUKHOBEHMSI MyTalii. MyTareHsl U UX BIMSHME Ha OpraHU3MBbl. 3aKOHOMEPHOCTH MYTallMOHHOTO
mporecca. 3aKOH TOMOJIOTHYECKHX pAIOB B HaciencTBeHHON u3aMeHunmBoctH (H.W. BaBunos). Bresgepnas
U3MEHUYUBOCTD U HACIIEICTBEHHOCTD.

Onueenemuxa u 3MUSCHOMUKA, POTb INUSCHEMUYECKUX (DAKMOpPO8 8 HACAe008aHuu U UMEHYUBOCTHU
henomunuueckux npusHaAKo08 y OpeaHusMos.

JdeMoHcTpanuu

[optpetst: I'. ne ®pus, B. Uoranucen, H. . Bapunos.

Tabnumbl ¥ cxembl: «Bumasl m3MeHuMBOCTHY, «Moau(pUKalMOHHAS H3MEHYMUBOCTHY, «KoMOMHAaTHBHAs
W3MEHYHBOCTHY, «Melo3», «OrmiogoTBopenney, «[ eneTnueckue 3aboneBanns 4enoBeKay, « Bumbl MyTanuii.

O6opynoBaHue: )KUBBIE U TepOapHbIE YK3EMIUIAPH KOMHATHBIX PacTeHui, puUcyHKH ((poTorpadum) >KHBOTHBIX
C PA3MMYHBIMHM BUIAMH U3MEHUYHUBOCTH.

JlaGopaTtopnass pabGora «lccnenoBanume 3aKOHOMEPHOCTEH  MOIU(PHUKALMOHHOH  W3MEHYMBOCTH.
[TocTpoeHue BapruallMOHHOTO psijia U BApUAIITMOHHOW KPUBOW».

IIpakTnyeckas padora «MyTtanuu y Apo30¢Quiis! (Ha TOTOBBIX MUKpOTIpenaparax)y.

Tema 14. I'eHeTHKAa Yesl0BeKa

Kapuorun denoBeka. MexayHaponHas IporpamMma HCCIeOBaHHWS I'€HOMa ueloBeka. MeTonsl H3ydeHus
TEHETUKHA 4YeNOBeKa: TEHEAIOTWYECKH, OIM3HENOBBIA, HUTOTCHETHYECKUH, ITOMYJISIOHHO-CTaTUCTHIECKHH,
MOJIEKYJIIpHO-TeHeTHUecKni. COBpEMEHHOE ONpeAeleHHEe TEHOTHIA: IOJHOIE€HOMHOE CEKBEHHPOBAHUE,
TEHOTHITUPOBAHMUE, B TOM 4uciie ¢ momomsio [11[P-anamm3a. HacnencreeHnsle 3a001eBaHus YeloBeKa. | eHHbIE U
XPOMOCOMHBIE 00JIe3HH YelioBeKa. boe3Hu ¢ HacneACTBEHHOH MPeapacioNoKeHHOCTbI0. 3HaUeHHEe MEAUINHCKON
TEHETUKA B TMPENOTBPAIICHUH W JIEYCHWH TeHETHYEeCKHX 3a00JIeBaHWN dYeloBeKa. MEeTuKO-TeHEeTHIeCKoe
KOHCYyNbTUpOBaHUE. CTBOJIOBbIE KJIETKU. [IOHATHE «TEHETHUECKOro Irpy3a». JTUUYECKUE ACTIEKThl UCCIEI0BAHUN B
o0JacTy peJakTHPOBAHMS T€HOMA M CTBOJIOBBIX KJIETOK.

I'enernueckne (hakTOpHl TMOBBIICHHON YYBCTBUTEIBHOCTH YENOBEKa K (PU3UYECKOMY U XUMHYECKOMY
3arpsI3HEHUIO OKPYKAIOIIEH cpeapl. I eHeTndyecKas MpenpacioyioKEHHOCTh YEJIOBEKA K IATOJIOT UM,

JdemoHcTpanmumn

Tabmuupl u cxembl: «Kapuotunm dvenoBeka», «MeToapl M3y4eHHsS T€HETHKH YelIOBeKa», «l eHeTHuecKue
3a00JIeBaHUS YEIOBEKAY.

IIpakTuyeckast padora «CocTaBieHre U aHaJIU3 POJTOCIOBHOMW.

Tema 15. Cenekunsi OpraHu3MoB

JomecTukarus u celaeKuus. 3apoKIeHue celeKkimu u nomectukanuu. Yuenue H. Y. Basumosa o Ientpax
MIPOUCXOXKIEHHSI 1 MHOTO00pa3us KyJIbTYPHBIX pacTeHHWA. Pob ceneKImu B CO3IaHUM COPTOB PACTEHHH W TIOPOT
KUBOTHBIX. CopT, Mmopoja, ITamMM. 3aKOH TOMOJIOTHUECKHX pSJIOB B HacleACcTBeHHOW u3meHuuBoctu H. U.
BaswuioBa, ero 3HaUYeHWE IS CEICKIIMOHHONW paOOTEHI.

Mertoapl ceneKUMOHHOH paboThl. VCKycCTBeHHBIH OTOOp: MacCOBBIE W WHIWBUIYaJIbHBIA. JTamsbl
KOMOHMHAITMOHHOW ceneKnu. VcnpITanre mpon3BOANTENEH 10 TOTOMCTBY. OTOOD 1O T€HOTHITY C TIOMOIIBIO OIIEHKH
(eHoTHIIa TOTOMCTBA M OTOOP 10 TEHOTHUILY ¢ oMomIbio aHanu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTOJl CEIEKIIMOHHON paboThl. PamuanioHHBIN 1 XUMHUYECKUH MyTareHe3
KaK UCTOYHHK MyTallli Y KyJIbTYpHBIX (popM oprann3MoB. Mcrob30BaHie TEeHOMHOTO PEJAKTHPOBAHUS U METOI0B
pexoMmOuHaHTHBIX JIHK 115 moirydeHrs HCX0THOTO MaTepHaia sl CEIeKITHH.

[Tonyuyenne mnomuruiongoB. BHyTpuBHooBas ruOpunuzanus. BIM3KOpOACTBEHHOE CKpELIMBAaHUE, WIIH
uHOpuauHT. HepojacTBeHHOE ckpeliuBaHue, WM aytOpuauHr. ['etepo3rc u ero mnpuuuHbL Mcmoms3oBanue
rerepo3uca B cenekuuu. Otnan€éHHas ruOpuamzanus. llpeomoneHne Oecriogusi MEXKBUIOBBIX THOPHIOB.
JlocTrxeHus cenekuuy pacTeHUN U JKUBOTHBIX. «3e1éHas pesontoyusy.
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CoxpaHeHre 1 n3y4eHne TeHeTHIECKUX PECYPCOB KYIbTYPHBIX PACTEHUH U UX TUKUAX POJUYUEH I CO3MaHMs
HOBBIX COPTOB U THOPHIIOB CEIbCKOXO03HCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue ceHemuyeckumu
pecypcamu cenbCKOXO3AUCMBEHHbIX U NPOMbICIOBLIX HCUBOMHBIX 8 YeNAX VIYYULeHUS CYUWeCm8YIOWUX U cO30anUs
HOBbIX NOPOO, TUHUU U KPOCCO8, 8 MOM HUCAe C NPUMEHEHUEM COBPEMEHHbIX MEMOO08 HAYUHBIX UCCAe008aAHUl,
nepeoosvix uoell U nepCneKmugHbIX MexHOI02U.

JdeMoHcTpanuu

[Toptpetsi: H. U. Baunos, . B. Muuypun, I'. [I. Kapneuenko, II. II. Jlykeanenko, b. JI. Actaypos, H.
bopnoyr, /1. K. benses.

Tabnmmbr u cxembl: «LleHTpBI TPOUCXOXKIASHHS W MHOT000pa3ws KyJIbTYPHBIX pacTeHUN», «3aKoH
TOMOJIOTHYECKUX PSAZOB B HACICICTBEHHON M3MEHYMBOCTH», «MeToabl cenekiuny, «OTnanéHnas Tuopuu3anus,
«MyTtareHes».

JlabopaTopHas padora «/3ydueHue copToB KyJIbTYpHBIX PACTEHUH U MOPOJ JOMAIITHUX KUBOTHBIX».

JladopaTopHasi pa6oTa «VI3ydeHrne METOIOB CEIICKITIHN PACTCHUI.

IIpakTuyeckast padora «lIpruBrBKa pacTeHHID.

Ikekypeusi «OCHOBHBIE METONBI U JOCTHKCHHUS CENEKIIMM PACTCHWM W KUBOTHBIX (HA CEIEKIMOHHYIO
CTaHIIAIO, TUIEMEHHYK (epMy, COPTOHCIBITATENbHBI YYacTOK, B TEIUIMYHOE XO3AHWCTBO, B J1aOOpaTOpHUIO
arpOyHUBEPCUTETA WM HAYYHOTO HIEHTPA)».

Tema 16. buoTexHoJ10rusl M CHHTETHYECKasi OHOJIOTUSA

OOBEKThI, UCTIONB3yeMbIe B OMOTEXHOJIOTHH, — KJICTOYHBIC W TKAHEBBIC KYJIBTYpPbl, MUKPOOPIaHU3MBI, UX
XapaKkTepuCcTUKa. TpaguIlMoHHas OMOTEXHOJIOTHSA: XJeOONedYeHHne, IONyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BuHOJIenHne. MukpoOuoaoruueckuii cunre3. OOBEKTh MUKPOOUOJIOTHYECKUX TexHoyorud. [Ipon3BoacTBo Oenka,
aMUHOKHCIIOT M BATAMUHOB.

Co3paHue TEeXHOJOTMM U MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U KOHCTPYUPOBAHUSI T€HOMOB C
EJBIO TIOTYYEeHUS OPTaHI3MOB M X KOMITOHEHTOB, COZIEp KAIX HE BCTPEUYAIOIINECs B IPUPO/Ie OMOCHHTETHYECKIE
MyTH.

Krnerounas wumxenepusi. MeToapl KyJIbTyphl KJIETOK W TKaHEH pacTeHWH H >KUBOTHBIX. KpmobaHKW.
Comarmnueckasi THOpUAM3aKS U COMaTHUECKUN 3MOprorene3. Mcrnoiap3oBaHre raluionioB B CENICKIIUN PacT CHUIA.
Honyyenue monokiOHANLHBIX aHmumen. Hcnonv3osanue MOHOKIOHANbHBIX U NONUKIOHANbHLIX aHIMUMENL 8
MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PEKOHCTPYKIMS SHUIEKICTOK W KIOHUPOBAaHHE KMBOTHBIX. MeTos
TPaHCIUIAHTAIUH SACP KIETOK. TexHonocuu 0300posieHuUs, KYIbMUSUPOSAHUS U MUKPOKIOHAILHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOoMOCOMHAas ¥ I'eHHasi MHKeHepHs. VICKycCTBEHHBINH CHMHTE3 I'¢Ha U KOHCTPYHUPOBAaHHE PEKOMOHMHAHTHBIX
JHK. Coz0anue mpanceenuvix opeanuzmog. JJOCTHKEHUS W NEPCIEKTUBBl XPOMOCOMHON M T€HHOM WH)XEHEPUH.
OKOJIOTHYECKHE ¥ dTHYECKHE TPOOIeMbl TeHHOW HH)KEHEPHH.

Menuninackue OnotexHonorud. [loctreHomuas mudposas menuiuHa. [11[P-muarnoctrka. MetabomoMHBIH
aHaJln3, TEHOLIEHTPUYECKHI aHaIM3 MpoTeoMa YesloBeKa JUIs OIEHKH COCTOSIHHS ero 370poBbs. Mcmonb3oBanue
CTBOJIOBBIX KJIeTOK. TapreTHas Tepamusi paka. 3D-Omowmmxkenepus mis pa3paboTku (yHIAMEHTAIBHBIX OCHOB
MEIMIIMHCKUX TEXHOJIOTUM, CO3/JaHUsI KOMIUIEKCHBIX TKaHEeH COYETaHUEM TEXHOJIOTUN TPEXMEPHOTO OHMOTIPUHTHHTA
u ckadGoNarHTa TS PEIIeHHUS 3a/1a4 IEPCOHANTN3UPOBAHHON METUIIIHEI.

Co3naHre BEKTOPHBIX BAKIIMH C IEIbI0 00eCreueHrs KOMOMHUPOBAHHOM 3aIuThl OT Bo30yaureneiit OPBU,
YCTaHOBJICHHE MOJIEKYJISIPHBIX MeXaH3MOB (yHKmoHupoBanus PHK-coxeprkamux BUpycoB, BBI3BIBAIOIINX 0CO00
oracHble 3a00J1eBaHusI YeIOBEKa U JKUBOTHBIX.

JdeMoHcTpanu

Tabnuimbl u cxembl: «VIcrob30BaHuE MUKPOOPTaHU3MOB B IPOMBIIIICHHOM TPOU3BOJCTBEY, «Kierounas
WH)XKEeHepH», «[ eHHas HHKeHepus.

JlaGopaTopHas padoTa «/3yueHrue 00bEKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llogydeHrne MOJOYHOKHUCIBIX IPOTYKTOBY.

Okckypeusi  «buOTeXHONOTMs —  BaXKHEHIIas TMPOW3BOAUTENbHAs CHJIa COBPEMEHHOCTH  (Ha
OMOTEXHOJIOTUIECKOE TIPOU3BOICTBO )».

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MU HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHUSA
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JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYArOIIMMHCS MPOTPaMM CpPEIHETO
oOmiero o0pa3zoBaHus: IMYHOCTHBIE, METAIIPEIMETHBIE U IIPEAMETHBIC.

B cTpyKType NUYHOCTHBIX PpE3yJdbTaTOB OCBOCHHS NPOTPaMMbl 1O OHOJOTHH BBIIENEHBI CIEAYIOIIUE
COCTABJISIIOIIME: OCO3HaHWE OOYYAarOIIMMHUCS POCCHHCKONW TIpaXKIaHCKOW MIEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEILHOCTH U CAaMOOIPENENCHUI0, Haiuuue Momueayuu K OOYUCHUIO OHOJIOTHH,
yenreHanpagieHHoe paseumue BHyTPEHHUX YOEXKICHUH TNYHOCTH Ha OCHOBE KJIIFOUEBBIX IIEHHOCTEH M HCTOPUYECKUX
TpaguLUi pa3BUTHS OMOJOTHMYECKOTO 3HAHUS, 20MOGHOCTHY U CNOCOOHOCHb 00YUAIOIINXCSl PYKOBOJICTBOBATHCS B
cBOEH ACATCIIBHOCTH HIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMU, MPUCYIITUMHU CUCTEME OHMOJIOTMYECKOr0 O6pa30BaHI/I$[,
Hanudue npasoco3HanUs KOJIOTHIECKON KyIbTYpPbl, CHOCOOHOCMU CMABUMb IENN U CTPOUTH KU3HEHHBIC TJIAHBI.

JImuHOCTHEIE PE3YIbTATBI OCBOCHHA IIPOrpaMMbI II0 onosoruu JOCTUTAOTCA B CAHMHCTBC y‘Iﬁ6HOI71 u
BOCIIMTATENIBHOM JIEATEILHOCTH B COOTBETCTBHHM C TPAAULMOHHBIMHU POCCHHCKMMHU COLIMOKYJIBTYPHBIMH,
HUCTOPHUYCCKUMU M OJYXOBHO-HPABCTBCHHBIMU ILCHHOCTAMM, IMPUHATBIMU B O6IIICCTB€ ImpaBujIaMU W HOPpMaMH
MOBEACHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIMO3HAHMSI, CAMOBOCIIUTAHUS M CaMOPa3BUTHS, Pa3BUTHUS BHYTPCHHEH
MO3UIHNHU JIMYHOCTHU, ITAaTPUOTHU3MA U YBAKCHUSA K 3aKOHY U IPABOIIOPAZAKY, YEJIOBEKY Tpyda U CTapIIEMy IMOKOJICHUIO,
B3aUMHOTO YBa)XKEHHsI, OCPEKHOIO OTHOLICHHUS K KyJbTYPHOMY HACJIEAMIO W TPaIWLHMAM MHOT'OHAIMOHAIBHOTO
Hapoaa Poccuiickoii @enepauuu, Npupoie U OKPYKarollen cpene.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS yueOHOro mpeamera «buomorus» NOKHBI OTpakaTb TOTOBHOCTh U
CIOCOOHOCTh 00YYarOIIUXCSl PYKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH MO3MIMEN JTMYHOCTH, CUCTEMOU
LIEHHOCTHBIX OPUEHTALUH, TO3UTUBHBIX BHYTPEHHUX YOEXIEHHH, COOTBETCTBYIOLINX TPAIUIMOHHBIM LIEHHOCTSIM
POCCHICKOT0 OOIIECTBa, paclIMPeHUE >KU3HEHHOI'O OIBbITAa W OMNbITa JESITEIBHOCTH B MPOILECCE pealn3aliu
OCHOBHBIX HaIlPaBJICHUI BOCIIUTATEIbHON AEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpasKIaHCKOT0 BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAKAAHCKOW MO3UIMK OOYy4arollerocs Kak aKTUBHOTO U OTBETCTBEHHOTO WICHA
POCCHICKOTO O0IIECTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBaKECHHE 3aKOHA M TIPABOTIOPSI/IKA;

TOTOBHOCTB K COBMECTHOM TBOPUECKOH JIESTENbHOCTH MPU CO3AaHUH yYEOHBIX MPOEKTOB, PELICHUH y4eOHBIX
1 TITO3HABATCJIIbHBIX 3a1a4, BBIIIOJTHCHHUHA OMOJIOTHYECKUX OKCIICPUMCHTOB;

CIOCOOHOCTh ONpEAENATh COOCTBEHHYIO MO3ULMIO IO OTHOLICHHIO K SIBIICHHSM COBPEMEHHOW JXU3HU U
OOBACHSATH €€,

YMEHHUE YYHUTHIBAThb B CBOUX JCHCTBUSIX HEOOXOIMMOCTb KOHCTPYKTHBHOTO B3aUMOAEHCTBUS JIONEH C
PpasHbIMH y66)K,Z[eHI/I$[MI/I, KYJbTYPHBIMU HECHHOCTAMU U COLIMAIIbLHBIM ITOJIOKCHHUEM

TOTOBHOCTh K COTPYAHHYECTBY B IPOLECCE COBMECTHOI'O BBINOJHEHHs y4YeOHBIX, MO3HABATEIbHBIX H
WCCIICIOBATENILCKUX 3a/1a4, YBaKUTEIBHOTO OTHOIICHWS K MHEHHIO ONIOHEHTOB MPH OOCYXICHUU CIOPHBIX
BOIIPOCOB OHOJIOTHYECKOTO COACPIKAHMS;

TOTOBHOCTb K T'YMAaHUTAaPHOW U BOJIOHTEPCKOU JIE€ATENbHOCTH;

2) NaTpMOTHYECKOT0 BOCIINTAHHUSA:

c(OPMHUPOBAHHOCTh POCCHUICKOM TPaKAAHCKOW MIEHTUYHOCTH, NATPHOTH3MA, YBAXKEHUSI K CBOEMY Hapoy,
YyBCTBa OTBETCTBEHHOCTH Iepen PoanHOM, ropaocTu 3a cBOM Kpaii, cBoro PoauHy, CBOM S3bIK U KYJIbTYPY, IPOLLIOE
1 HACTOsIIlee MHOTOHAIIMOHAIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILEHHUE K IPUPOJHOMY HACJIEAMIO M MTaMSITHUKAM IIPUPOJIbI, TOCTIKEHUAM Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKUX YY€HBIX B CTAHOBJICHHWE M Pa3BUTUE OMOJIOIMH, MOHUMAaHMA
3Ha4YeHUs OMOJIOTHH B TO3HAHUH 3aKOHOB IIPUPO/IBL, B )KU3HH YEJIOBEKA H COBPEMEHHOTO OOIIECTBA;

uyieiiHast yoeK1EHHOCTh, TOTOBHOCTE K CIY)KEHHIO U 3aimuTe OTedecTBa, OTBETCTBEHHOCTH 32 €ro CyAb0Y;

3) AyXOBHO-HPABCTBCHHOI'0 BOCIIHTAHMA:

OCO3HaHME JTyXOBHBIX IIEHHOCTEN pOCCUICKOTO HApOoAa;

c(OpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3TUUECKOT'O TIOBE/ICHHS;

CHOCOOHOCTh OILIEHMBATh CHUTYAllMI0 M NPUHAMATh OCO3HAHHBIE PEIICHHS, OPHEHTHUPYSICh Ha MOpPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHWE JTMYHOTO BKJIaJIa B IOCTPOCHUE YCTOWYMBOTO OYIyIIETo;
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OTBETCTBEHHOE OTHOILIEHUE K CBOUM DPOJUTENSIM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOI'O IPHUHATHA
LIEHHOCTEW CeMeNHOM )KM3HU B COOTBETCTBUU C TpaguUMaMH HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCTIMTAHMSI:

3CTETUYECKOE OTHOIIICHUE K MHUPY, BKJIFOUAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOI'O TBOPYECTBA, CIIOPTA,
TpyZJa, 00IIeCTBEHHBIX OTHOIICHH;

MMOHMMAHUE 3MOLIMOHAIIBHOTO BO3JEHCTBUS JKUBOM NPUPObI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHHIO B Pa3HBIX BHJIAX MUCKYCCTBA, CTPEMIIEHHUE NPOSBIATH KAUe€CTBAa TBOPUYECKOU
JUYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (OPMHPOBAHUA KYJIBTYPbl 3J0POBbS M IMOIHOHAJLHOIO
osaromosryums:

MOHUMAaHUEe W pealu3amus 370pOBOTO M 0€30MacHoro oOpasza KW3HH (30pOBOE MHTAaHHE, COOIIOACHHE
TUTUEHUYECKUX TPaBWI M HOPM, COAIIAHCHUPOBAHHBIM PEXHM 3aHATHA W OTAbIXa, peryisapHas Qu3mueckas
aKTUBHOCTB), OEPEKHOIr0, OTBETCTBEHHOTO M KOMIICTCHTHOI'O OTHOIICHHS K COOCTBEHHOMY (DU3NYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

MOHUMAaHHUE LEHHOCTH MPaBWJI MHIUBUAYAIBHOTO M KOJUICKTUBHOTO 0E30MAaCHOI0 MOBE/CHHS B CUTYAIlHsIX,
YIpOKAIOIIMX 3I0POBBIO U JKU3HU JIIOJCH;

OCO3HAHUE TOCIEACTBUI U HEMTPHUATHUS BPEIHBIX MPUBLIUEK (YIIOTPEOICHHS aIKOTOJISI, HAPKOTHUKOB, KypEHHs);

6) TPY10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HaHHE IEHHOCTH MacTepCTBa, TPy A0rooue;

TOTOBHOCTh K aKTHBHOW [NESATENLHOCTH TEXHOJOTHYECKOW W COIMAJIBHON HAlpaBICHHOCTH, CIOCOOHOCTH
WHUIIUAPOBATH, IJITAHUPOBATH U CAMOCTOSITEIILHO BBITIONHATEH TAKYIO ACSATEIBHOCTE;

WHTEpEC K PAa3IUIHBIM cepaM nmpodecCHOHATBHON JesITEN,HOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyaymiei npodheccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC IIaHBI;

TOTOBHOCTH M CIIOCOOHOCTE K 00pa30BaHUIO U caMOOOPa30BaHUIO Ha MIPOTSHKEHUH BCeH )KU3HU;

7) 3K0JIOTMYECKOr0 BOCIIUTAHUS:

HKOJIOTUYECKH IIelleco00pa3HOe OTHOIIEHHE K TPUpoJAe KaK HCTOYHMKY XH3HH Ha 3emile, OCHOBE ef
CYILIECTBOBAHUS;

MTOBBIMICHUE YPOBHS SKOJOTHIECKOHN KYJIBTYPHI: IPUOOPETEHUE OTBITA TUIAHUPOBAHISI TTIOCTYITKOB U OIEHKH
UX BO3MO>KHBIX MOCJEICTBUN AJI OKPY>KAIOIIEH Cpeibl;

OCO3HaHHe III00aTHHOTO XapaKkTepa IKOJIOTUIECKUX MPOOIIeM U IyTeH UX PEIIeHUs;

CIOCOOHOCTh HCIONIF30BaTh MPHOOpETaeMble MPU W3YYeHUM OWOJIOTUM 3HAHWS W YMEHHUS IMPHU pPElIeHuU
mpo0JIeM, CBSI3aHHBIX C PAMOHATBHBIM IMPHUPOIOIOIH30BaHNEM (COONIOCHNE TPABWI TOBEICHUS B IMPHUPOJIE,
HAIpaBJICHHBIX HA COXPAaHEHHE PaBHOBECHSI B SKOCUCTEMaX, OXpaHy BUIIOB, SKOCUCTEM, OHochepsl);

AKTMBHOE HENPUATUE JEHUCTBHUM, IPUHOCSIIIMX BpEd OKPYKAOIIEH MPUPOJHOM cpele, yMEHHE
MIPOTHO3UPOBATH HEOJIATONPUATHBIE YKOJIOTUIECKHE TIOCTEICTBUS PEANPUHUMAEMBIX NEHCTBHIA U MPEIOTBPANIaTh
uX;

HaJIMYME PA3BUTOrO 5SKOJIOTMYECKOTO MBIIIICHUS, 3KOJOTHYECKOW KYJIbTYpbl, ONbITA JAEITEIbHOCTH
9KOJIOTUYECKON HAMpPaBICHHOCTH, YMEHHUS DPYKOBOJCTBOBATHCS MMM B IO3HABATEIHHOM, KOMMYHHMKATHUBHOM U
COLIMAJIBHOM NPAKTHKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTHYECKON IEATEIBHOCTH HKONIOTMYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOT0 NO3HAHUS:

c(hOpMHUPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH U
0OIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO HA JTUAJiOre KYJBTYp, CIIOCOOCTBYIOIETO OCO3HAHHMIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3bIKOBOM M YUTATEILCKOU KyJIbTYPHI KaK CPEACTBA B3aUMOACHCTBUS MEXKIY JIOIbMU U
MIO3HAHUS MUDA;

MOHUMaHue crenupukn OUOJIOTUU KaK HayKH, OCO3HaHUs e€ poiau B (HOPMUPOBAHUHM PALMOHAIBHOTO
HAyYHOTO MBIIUICHHUS, CO3/IaHUHU [IEJIOCTHOTO MPEJCTABICHHSI 00 OKpPY)KAIOIIeM MHUPE KaK O €IUHCTBE MPHUPOIBI,
YEIIOBEKa U OOINECTBa, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH M PelIeHHH MpoOJIeM COXpaHeHHS TPUPOIHOTO
paBHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OHMOJIOTHU JUISI COBPEMEHHOW NWBHIM3AIMH: OOCCIICUCHHUS HOBOTO YPOBHS
pPa3BUTUS MEAULIMHBI, CO3JaHUE MEPCIECKTUBHBIX OHMOTEXHOJIOIMH, CIHOCOOHBIX peIlaTh PECYypPCHbIE MPOOJIEMbI
Pa3BUTHS YEIOBEYECTBA, IOMCKA ITyTeH BBIX0/1a U3 TII00ANBHBIX YKOJIOTHYECKUX MPO0IIeM U 00ecieueHus Iepexoia
K YCTOMYMBOMY Pa3BHUTHIO, PAllMOHAILHOMY HCIIOJIb30BAHUIO MPHUPOJHBIX PECYPCOB M (POPMHUPOBAHHMIO HOBBIX
CTaHAAapTOB XKU3HU;

14



3aMHTEPECOBAHHOCTh B TOJYYCHHHM OHOJIOTMYECKUX 3HAHHA B IENAX IOBBINICHUS OOIIEH KYJIbTYpHI,
€CTEeCTBCHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOW YacTH (YHKIMOHAJIbHON T'PaMOTHOCTH OOy4arommxcs,
(hopMupyemoit pu N3y4eHUH OMOJIOT U

IMNOHMMAaHUE CYIIHOCTH MCETOAOB IIO3HAHUA, HCHOJIbB3YEMbLIX B CCTCCTBCHHBLIX HayKax, CHOCO6HOCTI/I
UCIIOJIb30BATh MOJTyYaeMble 3HAHUSI U aHAIN3a U OOBSICHEHHS SBIICHUN OKPYKAIOIIEr0 MUpa M TPOUCXOMSAIINX B
HEM I/I3MCHCHI/II\/'I, YMCHHEC OCJIaTh 000CHOBaHHbBIC 3aKJIIOUYEHHS Ha OCHOBE HAaYYHBIX (I)aKTOB 1 UMCIOIIUXCA JaHHBIX C
UEITbIO TIOJTyYSHHUS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO KCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS PEIICHUS MPOOJIEM B PEabHBIX
’KH3HCHHBIX CUTYaIlUsX;

OCO3HaHUE [ICHHOCTH HAYYHOU JIEATEIILHOCTH, TOTOBHOCTB OCYIIECTBIISAThH MMPOSKTHYIO M UCCIICAOBATEIBCKYIO
ACATCIIBHOCTh HHANBUAYAJIBHO U B I'PYIIIIEC;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUI0, K AKTUBHOMY ITOTYYEHHUIO
HOBBIX 3HAHWH IO OMOJIOTHH B COOTBETCTBHH C KU3HEHHBIMU HOTpe6HOCT$IMI/I.

METANPEJIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHS Y4eOHOTO mpenMmera «BHONOTHS» BKIIOYAIOT: 3HAYUMBIE IS
(hopMUpPOBaHUSI MEPOBO33PEHHUS 00YUAIOIINXCS MEKIUCIUIDTHHAPHBIE (MEKIIPEIMETHBIE) 00IeHAYYHbIEC TIOHSTHS,
OTPAXKAIOIIUE LEIOCTHOCTh HAYyYHOW KAapTHHBI MHUpAa W CHEIU(PUKY METOJOB IIO3HAHMS, HCIONb3YEMbIX B
€CTECTBEHHBIX HayKax (BEIIeCTBO, JHEPTHs, SBJICHUE, MPOIECcC, CUCTeMa, HAyJHBIA (PaKkT, MPUHIMI, THIIOTE3a,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HCCleJOBaHHe, HaONIOJeHUe, W3MEpPEHHE, OKCIEpUMEHT U JpYrue);
YHHBepCalbHbIE y4eOHbIEe NEHUCTBHUS (ITO3HABATENbHBIE, KOMMYHHKATUBHBIC, PETYJSTUBHBIE), 00ECTIEUHBAIOIIINE
¢dbopmupoBanue (QYHKIMOHAIBHON TI'PAMOTHOCTH W COLUAILHOW KOMIICTCHIIUM OOYYaroIIUXCs, CIOCOOHOCTH
00yJaronuxcsl UCMOJIB30BaTh OCBOEHHBIE MEXAMCIUIUIMHAPHBIE, MIPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAJIbHBIE
y4eOHbIe IEHCTBUS B MO3HABATEIILHOM U COLIMANBHOM ITPaKTHKE.

B pesynprare m3ydeHus OHONOTMH Ha YpOBHE CpeOHET0 OOmIero oOpa3zoBaHHs y oOydaromerocs OyayT
chopMUpOBaHbl TIO3HABATEBHEIE YHHBEPCAIBHBIC Y4YeOHBIC JCHCTBHSA, KOMMYHUKATHUBHBIE YHUBEpCAaJbHBIC
y4aeOHbIC TEUCTBHS, PETYISITUBHBIC YHUBEPCAIbHEIC YIeOHbBIC JCHCTBUS, COBMECTHAS IEATEITLHOCTD.

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHUS POTPAMMBI CPEHET0 001Iero 00pa3oBaHus JOKHEI OTPaXaTh:

OBJjiajieHue YHUBEPCATbHBIMU Y4eOHBIMH MO3HABATENbHBIMU JI€iiCTBUSIMMU:

1) 6a3oBbIe JJOrHYeCKHeE AeiiCTBUS:

CaMOCTOSTENbHO (POPMYITHUPOBATH U AKTyaJIM3UPOBATh IPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

WCTOJIB30BAaTh TP OCBOCHWU 3HAHWN MPUEMBI JIOTUMECKOTO MEIIDICHUs (aHallM3a, CUHTE3a, CPaBHEHUS,
KJIaccuUKanum, 0000IIEeHNS ), PACKPBIBATH CMBICI OHOJIOTUYECKUX MOHSATHIA (BBIIEISATH UX XapaKTepHbIE MPU3HAKH,
YCTaHABIIMBATH CBSA3H C APYTUMH MMOHATHAMH);

OTIPEIEISITh IIeNU eTETHHOCTH, 33/1aBas MapaMeTphl U KPUTEPUHN UX JTOCTIKEHUS, COOTHOCUTH PE3yJIbTaThI
JIEeSATEIBHOCTHU C IOCTABJICHHBIMU LIETISIMU;

UCTIOJIb30BAaTh OMOJIOTHUECKUE MOHATHS JIs 00bICHEHUsI (DAKTOB U SIBJICHUH JKUBOM MPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKACHNA (MHAYKTUBHBIE, IeAyKTUBHBIE, 10 aHAIOTHH ), BEISIBIIATH 3aKOHOMEPHOCTH
Y TIPOTHBOPEYUS B pACCMATPUBACMBIX SBICHHSIX, (POPMYJIHPOBATH BHIBOJIbI U 3aKITFOUCHUS;

MPUMEHITh CXEMHO-MOJECIBHBIE CPEACTBA ISl HPEIACTABICHUS CYIIECTBEHHBIX CBSI3€d M OTHOILLIECHUU B
U3y4aeMbIX OHOJIOTHMYECKUX OOBEKTaX, a TAaKKE IMPOTUBOPEUYMI PA3HOTO POJA, BBISBICHHBIX B Pa3IHYHBIX
MHPOPMAITIOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUTAH PEIICHUS IPOOJIEMBI C YIETOM aHATU3a UMEIOIIMXCS MATEPUATLHBIX U HEMaTePUATBHBIX
PeCypcCoB;

BHOCUTh KOPPEKTUBHI B JEATEIHHOCTb, OLICHMBATh COOTBETCTBHUE PE3YyJbTATOB LEJSIM, OLICHUBATh PHUCKHU
IMOCNICACTBUM ACSITEIHFHOCTH,

KOOPJMHUPOBATh W BHINONHATH Pa0OTy B YCIOBHUAX PEAILHOTO, BUPTYAILHOTO W KOMOWHHPOBAHHOTO
B3aMMOJICHCTBYS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHNUH )KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIeN0BATEILCKUE JelicTBUS:
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BIIAJIETh HABBIKAMH Y4YeOHO-MCCIIEIOBATEIbCKOW W TPOEKTHON MAEATEIbHOCTH, HAaBBIKAMHU pa3pellieHus
npo6ieM, crmocOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATENILHOMY MOUCKY METOAOB PELICHHs MPAaKTUYEeCKUX 3ajad,
MIPUMEHEHHIO Pa3TNYHBIX METOJOB MTO3HAHNS,

WCIOJIb30BaTh PAa3IUYHBIC BUABI JEATEIBHOCTH [0 MOJNYYCHHUIO HOBOTO 3HAHUS, €TI0 WHTEPIPETAIUH,
MpeoOpa30BaHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYaIlUsSX, B TOM YHUCIE MPH CO3AAHWU YYEOHBIX W COIUAIIBHBIX
MIPOEKTOB;

(opMUpOBaTh HAYYHBIN THIT MBIIUICHUS, BIAaJeTh HAYYHONH TEPMHHOJOTHEH, KIFOYEBHIMU TOHATHSAMHU U
METO/IaMU;

CTaBUTh W (OPMYITHPOBATH COOCTBEHHBIE 33Jadd B OOpa30BaTENFHOW JEATENbHOCTH W KM3HEHHBIX
CUTYaIMAX;

BBISBIISITH TIPUYIMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJIM3MPOBATh 3a/1ady, BBIIIBUTATh THUIOTE3Yy €€ pemieHus,
HAXOJUTh apTyMEHTHI JJIs JOKA3aTeIbCTBA CBOUX YTBEPKICHUH, 3a1aBaTh NapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATh TOJYYEHHBIE B XOJC pCIICHUS 3a7adydl pe3yiIbTaThl, KPUTHYCCKH OIICHUBATh MX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JlaBaTh OIICHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTD IeJeHAIIPaBIEHHBIN TTOUCK MEPEHOCA CPEJCTB M CIIOCOOOB JEHCTBUS B NMPOECCHOHAIBLHYIO
cpeny;

YMETb MIEPEHOCHUTH 3HAHUS B MIO3HABATEILHYIO M MMPAKTHUYECKYIO 00JIACTH KU3HEACATEIHHOCTH;

YMEThb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeH;

BBIIBUTaTh HOBBIE WJIEH, IpeJIaraTh OPUTHHANBHBIE TIOJXOBl U PEIICHUs, CTaBUTh MPOOJIEMBI U 3a/lauH,
JIOTTyCKAOIINe albTePHATUBHBIE PELICHMS.

3) padoTa c uHopManmeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHHUKAX MH(DOpMaNuK (TeKcTe y4eOHOTO MOCOOUS, HAyYHO -TIOMYJISIPHOM
muTeparype, OWOJIOTMYECKHX CJIOBapsiX M CIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe),
aHAJIM3UPOBATh WHPOPMAIMIO Pa3jIMYHBIX BUJOB U (QOPM MPEACTABICHUS, KPUTUYCCKH OICHHBATh €&
JIOCTOBEPHOCTD U HETTPOTUBOPEYHBOCTH;

(dhopMyTUpOBaTh 3ampOChl U TMPUMEHATh PA3JIMYHBIC METOJABI IMPH TIOUCKE W OTOOpe OMOIOTHYECKOU
nHbOpMAITIH, HeOOXOAMMOMN TS BBHITIOJTHEHNS YI€OHBIX 3a/1a4;

MpHOOpETATh OMBIT UCIIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUH, COBEPIICHCTBOBAThH
KYyJIbTYPY aKTHBHOTO MCIIOJIL30BAHUS PA3TUIHBIX IIONCKOBBIX CHCTEM;

CaMOCTOSITEIPHO BHIOMPATH ONTUMAILHYIO (OpPMY NpEACTaBICHUS OHOJOTHYECKOW WH(pOpMAIMU (CXEMBI,
rpaduky, qEarpaMMbl, TaOIUIBI, PUCYHKH U IPYTOE);

WCTIOJIh30BaTh HAYYHBIH S3bIK B KAYECTBE CPEJICTBA IIPU paboTe ¢ OMOIIOTHYecKOr HH(DOPMAITUEii: TPUMEHSTh
XUMHUYECKHE, (U3NYSCKHE W MaTeMaTHYSCKHE 3HAKW W CHMBOJBI, (HOpMyIbl, aOOpeBHATypy, HOMEHKIATYpY,
WCTIOJIh30BATh U TPE00Pa30BBIBATH 3HAKOBO-CHUMBOIMYECKHE CPECTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMU PACIIO3HABAHUS W 3aIIUTHI HHPOPMAIUK, HHPOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBiajgeHue yHUBEPCAIbHBIMU KOMMYHHMKATHUBHBIMU A€ CTBUSIMU:

1) obuenne:

OCYIIECTBJISITh KOMMYHHKAIIMHA BO BCeX c(pepax KW3HM, aKTUBHO YYaCTBOBATH B THAJIOTE HITH JUCKYCCHH 10
CYIIECTBY 0OCYXJaeMoil TeMbl (yMEHHE 3a/1aBaTh BONPOCHI, BHICKA3bIBATh CY)KJICHUSI OTHOCHTEIHHO BBITOTHEHUS
mpeiaraeMoi 3a/la4qd, YYUTHIBATh HHTEPECHl W COTJIACOBAHHOCTH TO3HWIWN APYTHUX YYaCTHUKOB JHANOTa WA
JTUCKYCCHUN);

pacrio3HaBaTh HeBepOaJIbHBIE CpeICTBa OOIIECHNUS, TIOHIMATh 3HAYeHNE COIMMABHBIX 3HAKOB, MPENMOCHUIOK
BO3HUKHOBCHHS KOH(IMKTHBIX CUTYaIMi, yMETh CMAr4aTh KOH(IMKTHI U BECTH IIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMHA CHOCOOaMH OOIIEHWS M B3aMMOJECHCTBHSA, MOHUMATh HAMEPEHHUS JAPYTUX JIOJEH,
MIPOSIBIATHh YBAXKHUTEIBHOE OTHOLIICHHUE K COOSCETHUKY B B KOPPEKTHOU (popMe (hopMyITHUPOBATh CBOM BO3PAKCHUS;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHNEM SI3BIKOBBIX CPEJICTB.

2) cOBMECTHAsI 1eSITEJIbHOCTD:

MMOHUMATh M WCIOJB30BaTh NPEUMYIIECTBA KOMAHAHOW W WHIWBHIYAIBHONW pabOTHI TIpHU pEIICHUH
OMOJIOTHYECKON TPOOIEeMBI, 000CHOBBIBATH HEOOXOUMOCTh MMPUMEHEHHSI TPYIIOBLIX (JOPM B3aUMOICHCTBUS TIPU
perieHnn yaeOHOM 3a1a4m;

BEIOMPATh TEMATHKY M METOJIBI COBMECTHBIX ACHCTBHUI C Y4ETOM OOIINX HHTEPECOB M BO3MOXKHOCTEH KaXKIOTO
YJIeHa KOJUIEKTHBA;
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NPUHUMATh LEIH COBMECTHOW JAEATENbHOCTH, OPraHW30BBIBATE M KOOPAMHHPOBATH NEHCTBUS MO €&
JOCTIDKEHHIO: COCTaBJIATh IUIaH NEHCTBUH, pacnpeieisiTh pOJIH C y4€TOM MHEHHWH YYacTHHKOB, OOCYXIAaTh
Pe3yIbTaThl COBMECTHOH paboThI;

OILICHHMBATH KAYECTBO CBOETO BKJIAAA M KaXKIOTO YYaCTHUKA KOMAH/IbI B OOLIHI pe3ybTaT Mo pa3paboTaHHBIM
KpUTEPUSIM;

npeiaraTb HOBBIE IPOEKThI, OLIEHUBATh HAECH C MO3UIMHM HOBHU3HBI, OPUTMHAIBHOCTH, NPAKTUYECKON
3HAYUMOCTH;

OCYIIECTBIISTh MO3UTHBHOE CTPATErNYEeCKOe MOBEACHNE B PA3IMYHBIX CUTYallaX, IPOSABIATh TBOPUECTBO U
BOOOpakeHHe, OBITh HHUIIMATHBHBIM.

OBnageHne yHUBEpPCATbHBIMHU PeryJIATHBHBIMH JeHCTBHSIMM:

1) camoopraHu3anus:

UCTIONIb30BaTh OMOJIOTHUECKHE 3HAHUS IS BBISIBICHHS MPOOJEM M MX PELICHUS B KU3HEHHBIX M Y4EOHBIX
CUTYAIHIX;

BBIOMpaTh HAa OCHOBE OMOJOrMYECKHMX 3HAHUI LIENEBhIE W CMBICIOBBIC YCTAHOBKU B CBOMX ICHUCTBHUAX H
IIOCTYIIKAX 10 OTHOLIECHUIO K )KMBOW IIPUPOJE, CBOEMY 30POBBIO U 3I0POBBI0 OKPYXKAIOLINX;

CaMOCTOSITEIBHO  OCYIIECTBJIATh II03HABATENILHYIO JAEATECIBHOCTb, BBUIBISATH HPOOJIEMBI, CTaBUTh H
(bopmyMpoBaTh COOCTBEHHBIC 3371a4K B 00pa30BaTEIbHON JACATEIFHOCTH U JKU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITEIbHO COCTaBJISITh IUIaH PELICHUS MPOOJIEeMBI ¢ y4ETOM HMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEAIIOYTEHUI;

JlaBaTh OLICHKY HOBBIM CHTYallHsIM;

pacuMpsITh paMK{ Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MTPEAIIOYTEeHUH;

JieniaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBAThH MPHUOOPETEHHBIH OTIBIT;

CIOCOOCTBOBAaTh (OPMHUPOBAHMIO M MPOSIBICHHUIO IIUPOKOM SpyIUIMH B pasHbIX 00JacTAX 3HAHMH,
MOCTOSIHHO TOBBIIIATH CBOH 00Pa30BaTENbHBIN U KYJILTYPHBIA YPOBCHB.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OIICHHBAaTh COOTBETCTBHE
Pe3yNbTaTOB LENSIM;

BJIaJIcTh HAaBBIKAMH ITO3HABATEIbHON PEQIICKCHUH KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBUI M MBICITHTENBHBIX
MIPOIIECCOB, MX PE3yIbTATOB W OCHOBAHHH, HCIOJB30BaTh MPUEMBI pedieKCHU A OIEHKH CHUTYyalluu, BBIOOpa
BEPHOT'O PELICHNUS;

YMETb OIIEHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS [0 UX CHI)KEHUIO;

MIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IPU aHAIU3€ Pe3yJIbTaTOB AEATENbHOCTH;

3) npuHsATHE CEON U IPYTHUX:

NPUHUMATh ceOs, IOHMMasi CBOM HEAOCTATKH U JOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apIyMEHTHI JIpYTUX P aHAJIHN3€ Pe3yJIbTaToB JAesITeIbHOCTH;

NpU3HABaTh CBOE MPaBo M MIPAaBO IPYTUX Ha OMIHOKH;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MU C TO3UIIMU APYTOTO YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATbI

[TpeameTHbIe pe3ynbTaThl OCBOSHHS COACPKaHUs yueOHoro npeaMeTa «buonorus» Ha yriy0i1éHHOM ypoBHE
OpPHWEHTHPOBaHKI Ha obOecrnedyeHne mnpodwiIbHOrO oO0ydeHus oOydaromuxcs Owuosorun. OHH  BKIIOYAIOT:
cneruduyueckue st OMOJIOTUH HAYYHBIC 3HAHMSI, YMEHUS U CIIOCOOBI JICUCTBUI M0 OCBOCHUIO, UHTEPIPETAIINH U
npeoOpa3oBaHUI0 3HAHUM, BUBI JCATEILHOCTH 110 MOJYYCHHIO HOBBIX 3HAHHW W WX MPUMEHEHUIO B Pa3iIHMYHBIX
y4eOHBIX, 8 TaKXKe B PCAIbHBIX XH3HCHHBIX CUTyanusx. [IpeaMeTHble pe3ynbTaThl MPEICTABJICHBI 10 TOJaM
HA3yYECHUS.

[TpeameTHbIC pe3ynbTaThl OCBOCHHS yueOHOTo nipeamMeTa «bronorus» B 10 Kaacce TOMKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHHI O MECTE M POJIM OMOJIOTUHM B CHCTEME €CTECTBEHHBIX HayK, B (QOpMUpOBaHUH
€CTECTBCHHO-HAYYHOW KapTHUHBI MUpPA, B TMO3HAHWM 3aKOHOB IPHUPOJBI W PEIICHUH MPOOJIEM pPalMOHAIBHOTO
MIPUPOJIOTIONB30BAHNS, O BKIIA/I€ POCCHICKHX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIJICHAE CHCTEMON OWONOTMYECKMX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOIOJATAOIINE OHOJOTHYECKUE
TEPMHHBI U TIOHATUS (3)KU3Hb, KJIETKA, OPraHU3M, MeTa0O0JIM3M, TOMEOCTa3, CaMOPETYJIAIMs, CAMOBOCIIPOU3BEICHHE,
HACJIEICTBEHHOCTh, M3MEHUHUBOCTh, POCT U Pa3BUTHE), OHoJorudeckue Teopuu (kinerounas teopus T. [lIBanHa, M.
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[neiinena, P. BupxoBa, xpoMocomHasi Teopus HaciencrBeHHocTH 1. Moprana), yaenus (H. M. BaBunoBa — o
HEHTPaX MHOTrooOpa3usi U MPOUCXOKACHHUS KyJIbTYPHBIX PACTCHUI), 3aKOHBI (€IMHOOOPAa3Hsl MOTOMKOB HEPBOTO
MOKOJIEHUS], PaCILEeIUIeHNs, YUCTOThHl TaMeT, He3aBUCUMOT0 Hacienosanus . MeHzaenst, ToMOIOTH4ecKuX pAaoB B
HaclieicTBeHHOM n3MenunBocty H. . BaBuiosa), mpuHLIUIIBE (KOMITIEMEHTAPHOCTH);

BJIaJICHNE OCHOBHBIMHM METOJaMH HAy4YHOT'O IO3HAHMS, MCIOJIb3YEMBIX B OHMOJIOTMUECKHX HCCIIEIOBAHUAX
JKUBBIX 00BEKTOB (OMUCAHUE, U3MEPEHHE, HAOTIOACHUE, IKCTIEPUMEHT);

YMEHHUE BBIIENATh CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT, OJHOKIETOUHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, B TOM YHCIE OakTepwid, TpUOOB, pPacCTEHH, KUBOTHBIX M YEJIOBEKA, CTPOCHUS
OpPraHOB U CHCTEM OPIaHOB PACTEHHM, JKUBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pacTeHHH, >KMBOTHBIX M 4YeJOBEKa, OMOJOrMYECKHX MpOIeccOoB: OOMEHa BellecTB (MeTaboH3M),
MIpEBpaIIeHuUs YHEPTHH, OPOKEHHUS, aBTOTPO(HOTO ¥ TeTEPOTPO(PHOTO TUTIOB MUTAHUS, (POTOCHHTE3A 1 XEMOCHHTE3A,
MUTO03a, MEH03a, raMeToreHe3a, 3MOprUorene3a, MoCTAIMOPHOHAIBHOTO Pa3BUTHUS, PA3MHOKEHHUS, HHAUBUIAYATbHOTO
pa3BUTHS OpraHu3Ma (OHTOT€HEe3a), B3aNMOEHCTBIA T€HOB, IeTepO3nca, NCKyCCTBEHHOTO 0TO0pa;

YMEHHUE YCTaHABIMBATH B3aUMOCBS3U MEXIY OPraHOMIAMHU KIETKH M MX (DYHKUUSIMH, CTPOCHHUEM KJIETOK
pa3HbIX TKaHeH U UX QYHKIUSIMH, MEXKIY OpraHaMH U CUCTEMaMK OPTaHOB Y paCTEHHH, )KUBOTHBIX U YEJIOBEKA M X
GYHKIUSIMH, MEXIY CHCTEMaMH OPTaHOB M X QYHKLUSAMH, MEXy 3TallaMyd 0OMEHa BELIeCTB, dTallaMH KJIETOYHOTO
IUKIa ¥ KU3HEHHBIX IMKJIOB OPTaHM3MOB, 3TalaMH 3MOPHOHAIBHOTO DPAa3BUTHSA, T€HOTHUIIOM H (EHOTHUIIOM,
(heHOTUTIOM U (paKTOpaMH Cpellbl OOUTAHWIS,

YMEHHE BBISBIIATH OTJIUUNTENbHbIE IPU3HAKY KUBBIX CUCTEM, B TOM UHCIIE PACTEHUH, ’KUBOTHBIX U UETOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOJIOIMYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIMKY AJIS
JI0Ka3aTeIbCTBA POJICTBA OPraHM3MOB Pa3HbIX CUCTEMATHUECKUX TPYII;

YMEHHUE pelIaTh ONOJOrMYECKHE 3a/1a4H, BBIABIATH IPUIMHHO-CIIEICTBEHHbIE CBSI3U MEXKAY HUCCIELyEeMbIMU
OMOJIOTUUECKUMH MTPOLIECCAMHU U SBJICHUSAMHU, AEaTh BBIBOIBI M IPOTHO3bI HA OCHOBAHUH TIOJTy4YEHHBIX PE3YJIbTaTOB;

YMEHHE BBITIONHATE Ja00OpaTOPHBIC W MPAKTHYECKHE padOTHI, COOIIOAATh IpaBHIIa IIPH padoTe C YICOHBIM H
nabopaToOpHBIM 000PYIOBAaHHEM;

YMEHHUE BBIIBUIAaTh TMIIOTE3bl, NPOBEPSITh HX SKCHEPHUMEHTAJIBHBIMU CpPEACTBaMH, (HOpMyIHMpys LEib
MCCIICOBaHUS, aHATTM3UPOBATH MOJyYCHHBIE PE3YJILTATHI U JIeNaTh BHIBOIBI;

YMEHHE YydYacTBOBAaTb B YYEOHO-HCCIEIOBATENLCKOW paboTe 1Mo OHOJIOTHH, DSKOJOTUA W MEIUIIUHE,
NPOBOJMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, M MyOJIMYHO NPEACTAaBJIATH MOIYyYEHHBIE PE3ydbTaThl Ha
YY9EeHUYECKHX KOH(EepeHIHSIX;

YMEHHUE OLIEHHBATh STHYECKHE ACHEKThl COBPEMEHHBIX HCCIENOBAaHUI B 00JacTH OMOJOTMHM M MEIULMHBI
(xI0HMpOBaHME, UCKYCCTBEHHOE OILUIOAOTBOpPEHHE, HAMPaBICHHOE W3MEHEHHE T'€HOMa M CO3JaHHe TPAaHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYILECTBJIATh OCO3HAHHBIA BBIOOp Oyaylied NPOPEcCHOHATBLHONW ACATEIBHOCTH B 00JacTh
OuoJIOTMM, MEOULUHBI, OMOTEXHOJOTHUH, BETEPUHAPHM, CEIbCKOTO XO3SHCTBA, NHUIIEBOH IPOMBIIIJIEHHOCTH,
yrIyOJIsTh TIO3HABATEIBHBIM WHTEpEC, HAlPAaBICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Mpodecchu U
NPOJOJDKEHHE OHOJIOTHYecKOoro o0pa3oBaHMsS B OpPraHU3alMAX CPEIHEro IMPO(QECCHOHAIBHOIO U BBICIIErO
o0pa3oBaHusI.

TEMATHUYECKOE IIVTAHUPOBAHUE

10 KJIACC
AuaexTpoHHbIe (U pPOBHIE
KoanuectBo p (undp )
o0pa3oBaTe/ibHbIE PeCypChl
JacoB
Ne =) L = L =
o/ HaumeHoBaHUe pa3esioB U TeM e Z2 52
L %
= (=]
11 NPOrpamMMbl 5 38 3 8
= =
o = (="
2 >
& &z
= <
S =%
= =
1 BHONOIS KK HAVKA 1 https://lesson.academy-
Yy content.myschool.edu.ru/lesson/5¢5231
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https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10

54-8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
2 JKuBbie cucTeMbl M HX M3YUEeHHE 2
3 Buomnorus kieTku 2 0.5 https://content.edsoo.ru/lab/item/75/
https://content.edsoo.ru/lab/item/72/
4 XuMudecKas OpraHu3aIns KIETKH 10 1 https://yandex.ru/video/preview/637
0138263197586160
5 CrpoeHe 1 (yHKIIH KieTKH 8 2 https://yandex.ru/video/preview/172
P YHKIL 90483991800368993
6 OOMeH BemIeCTB 1 MPEBPAIICHHC SHEPIHH B 9 1 https://content.edsoo.ru/lab/item/65/
KIJICTKC
https://100urokov.ru/predmety/nasle
HacnencrBennast mHGopManus 1 peanu3aus dstvennaya-informaciya
7 . BHK;[ . pMal p 1 9 0.5 | https://www.youtube.com/watch?v=
ce B luietie DtOKx14b-Go
8 JKu3HeHHEBIH UK KICTKH 6 1 https://content.edsoo.ru/lab/item/68/
9 Crtpoenue n GyHKINH OpPTaHA3MOB 17 15
10 Pa3MHOMXeHHE U pa3BUTHE OPTAHHU3MOB 8 1.5 | https://content.edsoo.ru/lab/item/73/
11 FeHeTI/IKa — HayKa O HACJIE€ACTBCHHOCTU U 2 0 5
N3MCHUYHUBOCTU OpI‘aHI/IBMOB '
12 3aKOHOMEPHOCTH HACIENCTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1 https://content.edsoo.ru/lab/item/77/
https://yandex.ru/video/preview/696
14 I'eHeTnka yenoBeka 3 0.5 1297907020392276
15 Cenekius OpraHM3MOB 4 1 https://content.edsoo.ru/lab/item/76/
16 BHOTEXHOJIOTHS U CUHTETHYECKas: OMOJIOTHsl 4 https://content.edsoo.ru/lab/item/76/
17 PesepBHOE BpeMs 1
OBIIEE KOJIMYECTBO YACOB I10 102 13
[TPOT'PAMME

NNOYPOYHOE IIVTIAHUPOBAHHUE 10 KJIACC

No Hata Tema ypoxa Komuu
€CTBO

T/T1 mia | ¢akt YacORB

H

Tema 1. buoJsiornst kak Hayka 1

1 buonorust kak KOMITJIEKCHas HayKa W Kak 4acTh COBPEMEHHOT0 00IecTBa 1

Tema 2. ’KuBble cucTeMbI U UX U3YUEHHE 2

2 JKuBbie cucTemsl 1 UX CBOHCTBA 1

3 YpoBHeBasi opraHu3aiius JKUBBIX CUCTEM 1

Tema 3. buoJiorusi KJIeTKu 2

4 Ucropus oTkpbITUS 1 M3ydeHus KieTku. KiaerouHas Teopust 1
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https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://content.edsoo.ru/lab/item/75/
https://content.edsoo.ru/lab/item/72/
https://yandex.ru/video/preview/6379138263197586160
https://yandex.ru/video/preview/6379138263197586160
https://yandex.ru/video/preview/17290483991800368993
https://yandex.ru/video/preview/17290483991800368993
https://content.edsoo.ru/lab/item/65/
https://100urokov.ru/predmety/nasledstvennaya-informaciya
https://100urokov.ru/predmety/nasledstvennaya-informaciya
https://www.youtube.com/watch?v=DtQKx14b-Go
https://www.youtube.com/watch?v=DtQKx14b-Go
https://content.edsoo.ru/lab/item/68/
https://content.edsoo.ru/lab/item/73/
https://content.edsoo.ru/lab/item/77/
https://yandex.ru/video/preview/6961297907020392276
https://yandex.ru/video/preview/6961297907020392276
https://content.edsoo.ru/lab/item/76/
https://content.edsoo.ru/lab/item/76/

5 Metobl MONIEKYIIIPHOH U KIIeTOYHOM Ononoruu. lpakmuueckas paboma 1
«HU3yuenue memo0og Kiemounol buorozuu (xpomamoepagpus, s3nekmpoghopes,
oughghepenyuanvroe yenmpudghyeuposanue, I11{P)»

Tema 4. XumMnueckasi Opranu3anus KJIeTKH 10
6 XUMHYECKH COCTaB KIIETKU 1
7 MuHepasbHbIe BEIECTBa KIETKU, UX OHOIOTHYECcKas poiib
8 Oprannveckue BeLlecTBa KIeTKH — Oenku. JlabopamopHas paboma 1

«ObHnapyscenue 6eIK08 ¢ NOMOUbIO KA4eCMBEHHbIX PeaKyUL»

9 CsoticTBa, kaccupukanug U GyHKIMHA OEITKOB 1

10 Oprannueckue BEIECTBa KIETKH — YIJIEBOBI 1

11 Opraanyeckne BemeCTBa KIETKA — JTUTTHIBI 1

12 Hyxneunossie kucnotsl. JIHK u PHK. Jlabopamopuas paboma «Hccredosanue 1
HYKIEUHOBbIX KUCTIOM, 8bI0ENEHHBIX U3 KNEMOK PAZTUYHBIX OP2AHUIMOB)

13 Crpoenne u pynkiun AT®. [Ipyrue nykneozuarpudocdarst (HTD) 1

14 Cexsennposanne JJHK. MeToasl TeHOMHKH, TPaHCKPUIITOMUKH, TPOTEOMHUKH. 1
MeTo1B1 CTPYKTYpHOH OHOJIOTHH

15 O6o6maroriee moBTopenue. Konmpoavuas paboma Nel no memam «Kusvie 1
cucmemul u ux uzyyenuey, «buonoaus kiemxuy, «Xumuveckasn opeanuzayus
KACMKUY»

Tema 5. Ctpoenue u GyHKIMH KJIETKH 8
16 Tune! kierok. [IpokaproTHueckas KieTka 1
17 Crtpoenue sykapuoTHueckoil kieTku. [Ipaktudeckas padora «l3yueHue cBOCTB 1

KJIETOUHOW MeMOpaHbI»

18 [ToBepxHOCTHBIN anmapar KIETKH 1

19 OnHoMeMOpaHHbIC OPraHOUIbI KIeTKU. [Ipakmuueckas paboma «M3yuenue 1
08UIICCHUSA YUMONIAZMYL 8 PACTIUMENbHBIX KIeMKAX»

20 [TomyaBTOHOMHBIE OPraHOMIBI KJICTKA: MUTOXOHAPHH, IIACTUIbL. Jlabopamopnas 1
paboma «¥ccnedosanue naasMoau3a U Oenaa3smMOoaU3aA 8 PACMUmMenbHblX KIemKaxy

21 HememOpannbie opraHons! KISTKH 1
22 Crpoenue u GyHKUIUH Aapa 1
23 CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dyKapuoT. Jlabopamopnas paboma 1

«H3yuenue cmpoenus Kiemox pasiuitblx Op2aHusmMosy

Tema 6. O0MeH BellecTB M NIPpeBpalleHHe JHEPTHH B KJIeTKe 9

24 AccUMUTIATINS U TUCCUMILTALINAS — JIBE CTOPOHBI MeTabomu3Ma. TUIel oOMeHa 1
BeIeCTB. Jlabopamophas paboma «H3yuenue kamanumuieckol akmugHoCmu
pepmenmos (ha npumepe amuaaszvl UIU KAmMana3sl)y»

25 depMeHTaTUBHBIN XapaKTep peakuid KIeToYHoro Mertadbonusma. Jlabopamoprnas 1
paboma «H3yuenue pepmenmamuero20 pacuenyieHus nepoKcuoa 6000pood 8
PACMUMENLHBIX U JHCUBOMHBIX KICMKAXY

26 Benku-akTUBaTophl U OENKN-UHTHOUTOPHI 1
27 ABTOTpOGHBII TUII 0OMEHA BEILIECTB 1
28 doTocuHTE3 1
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29 Xemocuntes. Jlabopamophas paboma « Cpashenue npoyeccos pomocurnmesa u 1
Xemocunmesay

30 AmnaspobHbie opranu3Mbl. Bunsl Opoxenus. Jlabopamopnas paboma « CpasHenue 1
npoyeccos OPoICeHUss U ObIXAHUY

31 AdpoOHBIE OpraHU3MBbl. DTalbl SHEPTeTHUECKOTO OOMEeHa 1

32 OHeprus MeMOpaHHOTO rpagueHTa NpoToHoB. CunTe3 AT®: paboTa NpOTOHHOM 1
AT®-cunTasbl

Tema 7. Hacnencrsennas uagopmanus U peajusanus e¢ B KJeTKe 9

33 Peakun matpuyHOro CHHTE3a 1

34 Tpanckpunuus — matpuysblid cunTe3 PHK 1

35 Tpancsanus 1 e€ dTarsl 1

36 Koauposanre aMUHOKUCIOT. Posb pubocoM B OnocuHTE3e OeKka 1

37 Opranuszanysa resoMa y IpokaproT 1 9yKapHuoT 1

38 MonekynsipHble MEXaHH3MBbI SKCIIPECCHU T€HOB Y DYKapHOT 1

39 Bupycbl — BHekeTo9HbIE POPMBI XKHU3HH U OONUTaTHBIE Tapa3uthl. [Ipaktinueckas | 1
pabora «Co3nanue MOJIEITH BUPYCa»
BupycHsie 3a001eBaHMs YeIOBEKa, JKHBOTHBIX, PACTEHHH

40 HanorexHomoruu B OMOIOTUH U MEOULIHE 1

41 Oo6o61maromiee nopropenue. Koumponvras paboma No2 no meme.: « Cmpoenue u 1
Gyuryuu knemruy, « ObMeH geuecme u NPespaljeHie IHePSUU 8 KiemKey,
«Hacneocmesennas ungopmayus u peanusayusi eé 8 Kiemxey

Tema 8. JKn3HeHHBIIT NUKJ KJIETKH 6

42 JKU3HEeHHBI [UKIT KIIETKA 1

43 Matpuussiii cunte3 JHK 1

44 XpomocoMel. Jlabopamopras paboma «H3yuenue XpoMocom HA 20MOBbIX 1
MUKPONPEnapamax

45 Jlenenune KII€TKU — MUTO3 1

46 Tume! kinerok. Kaproknnes u nutokuHes. Jlabopamopuas paboma «Habnoodenue 1
MUMO3A 8 KIeMKAX KOHYUKA KOPewKa 1yKa (Ha 20Mosblx MUKPONPenapamax) »

47 Perynsauus >xM3HEHHOTO IIUKJIA KIIETOK 1

Tema 9: Ctpoenue u GQyHKIIUM OPraHU3MOB 17

48 OpraHusm Kak eJ1HOE 1IeI0e 1

49 Txanu pacrenuii. Jlabopamophas paboma «M3yuenue mxauel pacmeHuii» 1

50 TkaHu )KMBOTHBIX U YeNoBeKa. Jlabopamopnas paboma « H3yuenue mxanei 1
HCUBOMHBIX Y

51 Opransl. Cuctemsl opratoB. Jlabopamopuas paboma «H3yyenue opeanos 1
YB8EemMKOB020 PACMEHUSL)

52 Ornopa Tena OpraHu3MOB 1

53 JIBmKeHue opraHu3MOB 1

54 [IuTanue opranu3mMoB 1
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55 IIutaHne NO3BOHOYHBIX KUBOTHBIX. IIuIleBapuTENnbHAS CUCTEMA YENOBEKA 1

56 JIpIxaHne opraHn3MoB 1

57 JpIxaHue N03BOHOYHBIX JKMBOTHBIX U YEJIOBEKa 1

58 TpaHCTIOPT BEWIECTB y OPTaHU3MOB 1

59 KpoBenocHas cucrema mo3BOHOYHBIX )KHBOTHBIX U YEIOBEKA 1

60 Brigenenue y opraHu3mMoB 1

61 3ammra y OpraH1u3mMoB 1

62 HWMMyHHas cucTeMa deoBeKa 1

63 PazapaxuMocTh U peryisus y OpraHn3MoB 1

64 I'ymopanbHas perymsius 1 SHIOKPHHHAS CHCTEMa )KHBOTHBIX U YeJIOBEKa 1

Tema 10. PazMHoXeHHMe M pa3BHTHE OPraHN3MOB 8

65 ®DopMEBI pa3MHOKEHHUS OPTaHIU3MOB 1

66 [TonoBoe pasMHOXkeEHNE 1

67 Meiio3 1

68 l'amerorenes. OOpa3oBaHue U pa3BUTHUE MOJIOBBIX KIETOK. Jlabopamophas paboma | 1
«HM3yuenue cmpoenus nOI08bIX KNeMOK HA 20MOBbIX MUKPONDENAPAMAaxy

69 WupuBuIyansHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3. 3akilaJika OpraHoB U TKaHer | 1
13 3apOJBIIIEBBIX JUCTKOB

70 Poct u pa3Butue ;XUBOTHBIX. Jlabopamopnas paboma «Buviasnenue npusnaxog 1
CX00CmBa 3apoobiuieli RO360HOUHBIX HCUBOMHBIXY

71 PasMHokeHHe U pa3BUTHE pacTeHul. Jlabopamopnas paboma « Cmpoenue opeanos | 1
PAIMHOICEHUS BLICULUX PACMEHUTLY

72 Oo6o06maromiee nopropenue. Koumponvrasi paboma Ne 3 no memam: «Kusnennwiti | 1

yukn kiemxuy, « Cmpoenue u Gynkyuu opeanuszmosy, « Pazmnooicenue u pasgumue
OP2AHUZMOBY

Tema 11. I'eHeTHKa — HAYKA 0 HACJEICTBEHHOCTH H U3MEHYHBOCTH OPTraHU3MOB 2

73 Uctopust cTaHOBJICHUS M Pa3BUTHUS TCHETHKH KaK HAYKH 1

74 OcCHOBHBIE IOHATHS U CUMBOJIBI TEHETUKU. JlabopamopHhas paboma «/Jposoghura 1
KaK 00beKm 2eHemu4ecKux ucciedo8anutly

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH 10

75 3aKOHOMEPHOCTH HacJeJOBaHUs MPU3HAKOB. MOHOTHOPHIHOE CKpPEIIUBAHUE. 1
Ipaxmuueckas paboma "Hzyuenue pe3yibmamos MOHOSUOPUOHO20 CKPEUSUBAHUSL Y
oposogunvt"”

76 HuTonornveckne OCHOBBI MOHOTHOPHUAHOTO CKPELIHBaAHUS 1

77 AHamm3upyroniee ckpenmBanyie. HenmomHoe TOMAHAPOBaHHE 1

78 Hdurunbpunnoe ckpemyBanue. [lpakmuueckas paboma « H3yuenue pe3yiomamos 1
Qu2ubpUOH020 CKpeuusanus y opo3odhuisly

79 IluTonorndeckie OCHOBBI TUTHOPHUIHOTO CKPEIITUBAHUS 1

80 CleIUIeHHOE HACIICJ0BAHNE TIPU3HAKOB 1
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81 XpoMOCOMHasl TEOpHUA HACIEICTBEHHOCTH 1

82 I'enernka moja 1

83 ['eHOTHIT KaK LIEJIOCTHASI CUCTEMA 1

84 I'eHeTHYECKHI KOHTPOJIb PA3BUTHS PACTCHUH, )KUBOTHBIX U YEJIOBEKA 1

Tema 13. 3aK0HOMepPHOCTH H3MEHYMBOCTH 6

85 W3meHunBOCTH IPU3HAKOB. BUab HI3MEHUYNBOCTH 1

86 MonugurkanuoHHas U3MEHYUBOCTb 1

87 BapuannoHHbIH psa v BapualinoHHas KpuBasi. Jlabopamoprnas paboma 1
«Hccnedosanue 3akonomeprocmeri MOOUPUKAYUOHHOU USMEHYUBOCTIUL.
Tocmpoenue sapuayuonno2o psaoda u 8apuayUOHHOU KPUBOLLY

88 I'enoTHnyeckast m3MeHYUBOCTh. KoMOMHATHBHAS N3MEHINBOCTh 1

89 MyTtaimoHHas U3MEHUUBOCTb. [Ipakxmuueckas paboma « Mymayuu y opozoguist 1
(Ha 20MOBLIX MUKPONPENApamax)y»

90 3aKOHOMEPHOCTH MYTAI[IOHHOTO TIpoIiecca. DMUTEHETHKA 1 SITUT€HOMHKA 1

Tema 14. I'eHeTHKA YeJIOBEKA 4

91 I'eneruka yenoBeka. [Ipaxmuueckas paboma « Cocmasnenue u aHamus 1
POOOCTIOBHOUY

92 MeTtoasl METUIIMHCKON T€HETHKHU 1

93 3HaveHnEe MEAUITMHCKON TeHETUKH B MPEAOTBPAIICHUH U JICYCHHH TeHETHICCKUX 1
3a00JIeBaHUI YEIIOBEKA

94 Koumponvuas paboma Ne4 no memam: «I enemuxa — nayka o nacreocmeennocmu u | 1
UBMEHYUBOCIU OP2AHUZMOBY, «3AKOHOMEPHOCMU HACTIEOCNEEHHOCTILY,
«3axonomeprocmu uzsmenuusocmuy, «l enemuxa yenosexay

Tema 15. Cejrekuusi Opranu3mMoB 4

95 OCHOBHBIE TOHATHSA CeNeKIHU. Jlabopamopras paboma « U3yuenue copmos 1
KYAbMYPHBIX PACTHEHUIL U NOPOO OOMAUHUX HCUBOMIHBIXY

96 MeTo/11 CeNleKIIMOHHOM paboThl. Jlabopamophas paboma «M3yuenue memooos 1
cenexyuu pacmenuly

97 JloCTrKEeHUS CEeNEeKIMU PaCTEHUI U KUBOTHBIX. [Ipakmuueckas paboma «IIpususka | 1
pacmenuiiy

98 CoxpaHeHue, U3yYCHHE U UCTIOJIb30BaHNE TEHETHUECKUX PECYPCOB 1

Tema 16. buoTexH0JI0rMsl M CHHTETHYECKAasi OHOJIOTUSA 4

99 BuoTtexHoorMs Kak HayKa U OTpacib MPOU3BOJCTBA. [Ipakmuueckas paboma 1
«H3yuenue 06vexmos buomexnono2uuy

100 OCHOBHBIC HaIlpaBJICHUS CHHTETHUSCKON OHOJIOTHH 1

101 XpOMOCOMHas! ¥ TeHHas! HH)KEHepus 1

102 MeaunuHCKre ONOTEXHOJIOTHH 1

Hroro: 102
Jaca
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YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJIS1 YUEHUKA

e  buomnorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., Py6ioB A.M. u
npyrue; noxa penakuueit [laceunuka B.B., Akimoneproe obmiectso «M3aarenscTBo
«IIpocBenieHne»

METOIUYECKHE MATEPHUAJIBI U151 YUYUTEJIS

1.buomnorus. moypounsie pazpadorku. 10-11 xraccer: yaedHOe mocodune st odmeodpazoBar
opranuzauuii: yriayon. Yposens. B.B.Ilaceunuk, I'.I".IlIsenos, T.M.Edumosa; nox pex.
B.B.[laceunnka. — M.: [IpocBemenue, 2017 — (JIuaus xuzan) A. FO. Monnesa. «Bech MIKOTBHBIHA
Kypc B cxemax u tadbmuuax» — M.: Okemo, 2014.: C. 304- 309

2. E. H. lembsiakoB, A. H. Co6oneB «COopHUK 33124 1 ynpaxHeHuid. buonorus 10-11» - M.:
BAKO. C 140-151 yue6HOoe mocobue 1y1st 0011eo0pa3oBaTeIbHbIX OpraHu3aIluu

3. A. A. Kupunenko, C. V. KonecHukos., «bronorust TeMatudeckie TeCThl. (ITOATOTOBKA K
EI'D)» YuebHO- MeToamdeckoe nocoodue.- Pocror v//1: Jlernon, 2009r. C 103-107.

4.T. N. Jlepuep «bUOJIOT'UA : [onusiii cipaBouyHuk aisi nmoarotoBku k EI'D »: ACT,
Actpenb; Mockaa; 2010r (pazaen VII)

5.00mas 6uosorust 10-11, numaktudeckue matepuansl/ aBT.-cocT. C. C. KpacrHoBumosa, C. A.
[TaBnos, A. b. I1aBnos, - M. IIpocsemenune, 2000r., cTp.6-42

6. O6mras 6monorus 10-11 kmacesr: moaroroBka k EI'D. KoHTpoibHBIE U CaMOCTOSITENTLHBIC
pabotsl/ I'. W. Jlepuep. — M.: Dkemo, 2007.ctp 35-45

7.buonorus: obmas 6uonorus. 10-11 knaccer: yueonux/ A. A. Kamenckuii, E. A. KpukcyHos,
B. B. [laceunuk.- M.: [Ipocda, 2018. Ctp.55-68

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1.O06pa3oBaTenbHbIil MOpTan JUIsl MOATOTOBKM K dk3ameHam ['ymma [[. JI. https://bio-
ege.sdamgia.ru/?redir=1Tema 1, 2

2.Poccuiickuii o6meo0pa3zoBarenbubiii [Topran www.school.edu.ru
3.Enunas xomutekius udpoBeIx 00pa3oBaTeibHbIX pecypcoB www.school-collection.edu.ru
4.0t1kphITHIH KOIUTIeK bruomorus http:/college.ru/biology/

5.Karanor 00pa3oBaTEeNbHBIX pecypcoB o ouonorun
http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&pageid=133

6.«Pemry ET'D»: 6nonorus. EI'D — 2018. O6yuaromas cucrema. https://bio-ege.sdamgia.ru

www.molbiol.ru. CipaBouHUK 1O MOJEKYISPHON OHoNIoTUn
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