


1.IlosicHUTENLHASA 3aNIUCKA

Pabouast mporpamma o 6uonoruy A caaboBUAAIIMX JIeTeld pa3paboTaHa Ha OCHOBE:
1.®enepansHoro 3akoHa «O06 o6pazoBannu B Poccuiickoit deneparum» Ne 273-D3 ot 29.12.2012;
2.OenepabHON 00pa30BaTENBLHOM MPOTrpaMMbI cpefHero obmiero oopazoanus ([Ipukas Munmnpocsemnierus ot 18.05.2023 Ne370);
3.denepanbHOM aanTUPOBAHHON 00pa30BaTEILHON IPOrPAMMBI CPEAHETO 00IIero 00pa3oBaHus sl O0yJaIOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU
310pOBbs, YTBEPKACHHOM NTpukazoM Munnpocsemenus ot 24.11.2022 Ne 1025;
4. Yue6noro mrana MAOY Bumsmmackoit COII M. KoBansuyka, cormacoBanuoro ¢ Y C npotokoi NelO ot 29.08.2025r., mpuasaToro Ha 3acegannu [1C mpoTokoi
Nel ot 29.08.20251.11 yTBEp>KIEHHOTO TTpUKa3oM aupekTopa mkoisl Nel11- OJ] ot 29.08.2025r.
Hean peammzanuu AOOII COO nis ¢1a00BUASIIIMX YYALIMXCS
- obecnieuenue BoimonHeHus TpedoBanuii @I'OC COO mocpeacTBOM CO3/1aHuUs YCIOBUH I MAKCUMAIILHOTO YIOBIETBOPEHUS 0COOBIX
00pa3zoBaTeNbHBIX MOTPEOHOCTEH 00YUAIOMINXCS , 00ECTIEYMBAIOIINX YCBOCHUE UMHU COIIMAIIBHOTO U KYJIBTYPHOTO OIBITA.
AnanTtupoBaHHas 00pa3oBareIbHas MporpaMma MpeaycMaTprUBaeT PEIICHUE OCHOBHBIX 3a1a4:
* obecrieueHe YCIOBUM AJIs peau3allii IpaB yqaluxcsl Ha MoJydyeHHe O0ecIiaTHOTO 00pa30BaHus;
* OpraHu3anys KaueCTBEHHOW KOPPEKIIMOHHO-PEaOUINTAIIMOHHONW PabOThI C YHAIUMUCS C pa3IUIHBIMU ()OpMaMU OTKIIOHEHHI B Pa3BUTHUU;
* COXpaHEHHUE U YKPEIJICHUE 37J0POBbS YUAIIUXCsl Ha OCHOBE COBEPIICHCTBOBAaHUS 00pa30BaTeNIbHOM 1€ATEIbHOCTH;
* co3JlaHue OJIAroNpUsTHOTO MICHXOJIOTO-TIEarOTMYECKOTO KIMMaTa JUIsl peaii3aii HHIUBUAYATBHBIX CIIOCOOHOCTEH yUaIiXCsl.
Cpenu KOppEeKIIMOHHBIX 3a7]a4 0000 BBIAETSIOTCS U UMEIOT METOANYECKYIO0 00€CIIE€YeHHOCTh ClIEAYIOIIHE:
* pa3BHUBATh IMO3HABATEIHHYIO aKTHBHOCTH JCTEH (IOCTHTaeTCs peann3alieil MpuHIUIa JOCTYITHOCTH yueOHOro MaTepuana, ooecredenneM «dpdekxra
HOBU3HBI» MPU PEIICHUHN YUEOHBIX 3a/1a4);
* pa3BHBATh OOIIEHHTEIUICKTYaIbHBIC YMEHHUS: TIPUEMBI aHAIN3a, CPAaBHEHUS, 0000IICHHSI, HABBIKU TPYMIIUPOBKHU U KJIacCU(DUKAIIHH;
* OCYILIECTBIISITh HOPMAJIU3aLUIO YUeOHOU JesITeNbHOCTH, (DOPMUPOBATh YMEHHE OPUEHTUPOBATHCA B 3a/JaHUU, BOCIIUTHIBATh HABBIKA CAMOKOHTPOJIS,
CaMOOLICHKHU;
* pa3BHUBAaTh CIOBAPb, YCTHYIO MOHOJIOTMUYECKYIO peUb yUaIlIUXCs B €IMHCTBE ¢ o0oranieHneM peOeHka 3HaHUSIMU U ITPEICTaBICHUSIMHU 00 OKpY»Karouieit
e CTBUTEIILHOCTH,
* OCYIIECTBIISITh ICUXOKOPPEKIIUIO MIOBECHUS YUaIlIUXCS;
* MPOBOJIUTH COLUATBHYIO MTPO(HUIAKTUKY, POPMUPOBATH HABBIKU OOIICHHUS, IPABHILHOTO MTOBEICHUS.

2.00mas xapakTepucTuka ydyeoHoro npeamera «buosorumu»
AnantupoBaHHas oOpa3oBaTeNbHas MporpaMma pa3zpadoTaHa ¢ y4eTOM OCHOBHBIX HAIlpaBJICHUH MOJIEPHU3ALUH 001IEro 0Opa3oBaHus:
* HOpMaJIHM3alusl yaeOHOW Harpy3KH y4Jalluxcsl; yCTpaHEHHE TIEPErpy30K, MOAPBIBAIONINX X (PU3NIECKOe M MCHXUYECKOE 3/10POBEE;
* COOTBETCTBUE COACPKaHUsI 00pa30BaHMsI BO3PACTHBIM 3aKOHOMEPHOCTSIM Pa3BUTHUS YUALTUXCS, UX OCOOCHHOCTSM U BO3MOKHOCTSIM;
* TMYHOCTHAsI OPUEHTALIMS COAep KaHusl 00pa3oBaHMS;



* IeSITETLHOCTHBIN XapakTep 00pa30BaHus, HAIPABICHHOCTb COJCPKAHUs 00pa3oBaHMs Ha (OPMHUPOBAHUE OOIIMX yUYEOHBIX YMEHHI U HABBIKOB,
0000IIEHHBIX CITOCOOOB yueOHOM, MO3HABATEILHOW, KOMMYHUKATUBHOMN, TPAKTUYECKON, TBOPUECKON JIEATEILHOCTH, Ha TMOJTYyYEHUE YIAITUMHUCS OTbITa
3TOM JeSITEIbHOCTH,

* YCUJIEHUE BOCIIUTHIBAIOILIETO MMOTEHIINAIIA;

* (hopMupoBaHHE KIIOYEBBIX KOMIETEHIINH - TOTOBHOCTH Y4YaIllUXCs HCIOJIb30BATh YCBOCHHBIE 3HAHUS, YMEHHUS U CIIOCOOBI IEITEIbHOCTH B peaibHON
JKU3HM JJIS PEIICHMS PAKTUYECKUX 3a/a4.

KoppexkimonHo- pazBuBatomiast padota ajs 1eTei ¢ HapyIIeHUeM 3peHus

- He00XOIMMO HCIIOIb30BAHUE CIEIIUATBHBIX METOJIOB, MPUEMOB U CpPeICTB 00yUeHHUs (B TOM YHCIIE CIEIMATU3UPOBAHHBIX KOMITBIOTEPHBIX U
CHCTEMHBIX TEXHOJIOTHH ), 00ECTIEYMBAIOIINX PEATH3AIMIO «OOXOIHBIX ITyTeW» 00yd4eHus, HapUMep, UCTIOIb30BaHNE BUPTYAIbHOM XUMHUYECKON
nabopaTopuH.

- IPEIMETHO-TIPAKTHYECKUI XapakTep 00y4eHUIO XMMUHU U YIIPOILIIEHHE CUCTEMBI yUeOHO-TI03HABATEIbHBIX 3a/1a4, PEIIaeMbIX B IpoLecce 00pa3oBaHus;
- clleuanbHOE 00yUeHHUE «IIEPEHOCY» CPOPMUPOBAHHBIX XUMHUECKUX 3HAHUI U YMEHHI B HOBbIE CUTYallUH B3aUMOJEHCTBUS C OKpY Karoueit
JEUCTBUTCIILHOCTERIO;

- crieruanbHasi IOMOIIb B Pa3BUTHH BO3MOXKHOCTEH BepOanbHOU U HeBepOaIbHONH KOMMYHUKAIIMK HA YPOKaX XUMUM;

- obecrieueHre 0co0o0il MPOCTPAHCTBEHHOM U BPEMEHHOM OpraHu3anuyu 00pa3oBaTeIbHON CPebl;

- HEOOXOIMMO MCIIOJIb30BAaHUE OTIOP C JIeTaTu3arei B popMe aarOpuTMOB JJIsI KOHKPETU3AINH ISHCTBHI MPU CaMOCTOSITEIIbHON padoTe.

OCHOBHBIM JUJAKTHYECKUM CPEICTBOM OOYyUEHHS] XUMHH B OCHOBHOM IIIKOJIE SIBJISETCS Y4eOHO-TIPaKTHUECKask AEATEIbHOCTh B paMKaX CUCTEMHO-
JesATeTbHOCTHOTO Toxoa. Ocoboe 3HaueHne UMEIOT IPOIYKTUBHBIEC TEXHOJIOTHUH TIpenoaaBaHust: nmpobdaemuo-npoektasie, UKT. A Takxe nmpuHIAI
Qg epeHIIMPOBaHHOrO MOAX01a. B mporiecce n3ydeHus Kypca HCHOIb3yI0TCs Kak 001ieydeOHble, Tak U ClIeIHaTbHbIE METO Il e TEIbHOCTH.
OcHOBHBIE METO/Ibl, IPUMEHSEMbIE TPU 00yYEHUU XUMUH, - HATJIHbIE U MPAKTUYECKHE, KOTOPbIE UCIOIb3YIOTCS B COYETAHUU CO CJIOBECHBIMU
MeToaMu o0ydeHus. 3 mpakTH4ecKux MeTo 0B 00yUYeHHs e yeT 0co0o BbIIeIUTh HabmroaeHue. B mporecce HaOm0IeHU 1T yyaTcs BBISBISATh
CYILIECTBEHHbIEC IPU3HAKU U CBOWCTBAa XMMHUECKUX SIBICHUN U peakuuil. Opranuzanus HaOto1eHui HeoOXoauMa JUisl pa3BUTHS HAOJI01aTEeNbHOCTH U
aKTUBU3AIMH [TO3HABATEIBHOM IEATEILHOCTH 00ydaromuxcs, GOpMUpOBAaHHS CUCTEMbI 3HAHUN O MHOT000pa3uu OBITOBOM XHUMHUU.

[Tpouecc 0OyueHUsT XUMUU CTPOUTCSI HA HIMPOKOM HUCIIOJIb30BAHUH HATJIITHOCTH B COOTBETCTBUU C OOLIMMU MPaBUIIAMHU.

OpHaKo B YaCTHOCTAX NMPH 0OYYEHUH JIeTel MX NPUMEHEHHE OTJIMYAETCs ONpeaesIeHHBIM CBOCOOpa3neM, YTO MO3BOJISET

YYHUTHIBATH

* 3aMe/VICHHBIN TeMI (OPMHUPOBAHUS 3HAHUM;

* YTOMJISIEMOCTB;

* I03HABATEJIbHYIO TACCUBHOCT.

B cBsI31 ¢ BBICOKOI CTENEHBIO UCTOLIAEMOCTH BHUMAHUS U MPeo0IalaHueM Y MHOTUX O0YyYaromIUXCsl HEPOU3BOJIBHOCTHIO BHUMAHUS HaJl
IPOM3BOJILHBIM HEOOXO0IMMa CMEHA BUIOB JACATEIBHOCTH Ha YpOKe (depeioBaHie YCTHOW U MMCbMEHHOM paboThl, paboTHI C HATJISIAHBIM MaTepHaioM,
paboThl Ha KOMIIBIOTEPE U T. [1.). YUUTHIBAsl HApyIlIEHHE BCEX BUJIOB MaMsTH Y JIeTel , iejecoo0pa3Ho MpUMEHEHNE Ha Pa3IMYHBIX 3Tanax ypoka nmpuéma
MHOT'OKpPaTHOTO IOBTOPEHHUS U3y4aeMbIX MOHATHH. Tak Kak ABUraTteiabHas NaMsTh y JeTeil pa3BUBAETCS C OMO3JaHUEM M CBOCOOpa3HO, a MEXaHUYeCKast
aMATh

npeo0iagaer, UM TPYAHO 3alIOMHUTD MTOCIIEI0BATEIBHOCTD JEHCTBUI NP BBHITIOJHEHUHN PA3IMUHBIX YIIPAKHEHUHN U 3aJaHUN Ha

MOHMMAaHNE XUMHUYECKUX SIBICHUN U peakuuii. [[03ToMy npu BHIOTHEHUH 331aHUM, CBS3aHHBIX ¢ HAOIIOJCHUSAMHU 32

XUMHUYECKUMH SBJICHUSMHU U PEAKLUAMH, 3aJaHUI Ha IOHUMAHUE CYLIHOCTH SIBJIEHUS JKEJIATEIbHO HCII0Ib30BaTh AJITOPUTMBbI

BBIIIOJIHEHMS 3aJJaHUI, YETKUE TTOCIIEI0OBAaTEIbHbIE MHCTPYKIUH. KaTeropus aereilt HEOJHOPOAHAS 1O



COCTaBy TpyIIa MKOJIbHUKOB. OcoOble 00pa3oBaTebHbIe TOTPEOHOCTH 00YUaIOIIUXCS C

Oco0pie 00pazoBaTelbHBIC TOTPEOHOCTH y JETEH C HAPYIICHUSIMH 3PCHHS 33al0TCS CIICM(PUKON IBUTATEIBHBIX HAPYIIICHUH, a TAaKXKe CIEIU(DHUKON
HapyIIEHUS ICUXUYECKOTO PA3BUTHS, U ONPENIENIAI0T 0COOYIO JIOTHKY MOCTPOSHHs Y4eOHOTO Mpoliecca, HaXOIAT CBOE OTPaXeHHUE B CTPYKTYpE U
coziep;kaHuu oOpazoBanusi. Hapsiny ¢ 5TUM MOKHO BBIZEIUTH 0COOBIE IO CBOEMY XapaKTepy NOTPEOHOCTH, CBOMCTBEHHBIE BCEM 00 ydaroIuMcs !
00513aTeIbHOCTh HETPEPHIBHOCTH KOPPEKIIMOHHO-PA3BUBAIOIIETO MPOIECCa, PEAIN3yeMOro, KaK uepe3 cojepkaHre o0pa3oBaTeNIbHBIX 00JIacTel, TaK U B
polecce MHIWBUTYaIbHOU paboThl; TpeOyeTcs BBeIeHHE B COJepKaHUE 00yUeHHs CIeIMaIbHBIX pa3/ieoB, He NpucyTcTBytomux B [Iporpamme,
a/IpeCOBAaHHOM TPAJAUIIMOHHO Pa3BUBAIOIIMMCS CBEPCTHUKAM; HEOOXOIMMO UCIIOIb30BAHUE CIICIIUAIBHBIX METO/IOB, IPUEMOB U CPE/ICTB 00y4eHuUs (B
TOM

YHCcIIe CIeIHMATN3UPOBAHHBIX KOMITBIOTEPHBIX U ACCUCTUBHBIX TEXHOJIOTHIA), 00€CTIEUNBAIOIINX pealn3aliio «00XOIHBIX yTeil» 00yUYeHus;

- MHAUBUAYaIU3alus o0ydeHus TpedyeTcst B O0MbINEH CTETNIeHH, YeM Il HOpMaJIbHO Pa3BUBAIOIIETOCS PEOCHKA;

-CIIeIMalIbHOE 00YYEHUE IIEPEHOCY» CPOPMHUPOBAHHBIX 3HAHUN YMEHHH B HOBBIE CUTYaIlUN B3aUMOACUCTBUS C JeHCTBUTENBHOCTHIO,

- crienuanbHast IOMOIIb B Pa3BUTHH BO3MOXHOCTEH BepOanbHON U HEBepOAIbHON KOMMYHUKALIUH;

- KOPPEKIHs MPOU3HOCUTEILHOM CTOPOHBI PEY; OCBOEHUE YMEHHUS UCIIOIb30BaTh PeUb M0 BCEMY CIEKTPY KOMMYHUKATHBHBIX CUTYaIHi (331aBaTh
BOIPOCHI, IOrOBAPUBATHCS, BhIPAKaTh CBOE MHEHHE, O0CYKAAaTh MBICIIA U YyBCTBa U T.11.);

- creyeT obecreuuTh 0co0yI0 MPOCTPAHCTBEHHYIO M BPEMEHHYIO OpraHHU3alni0 00pa30BaTeIbHON CPebl;

- He00XO0IMMO MaKCUMAaJIbHOE paclIMpeHue 00pa30BaTeIbHOrO MPOCTPAHCTBRA - BBIXO/]] 32 IIpeeibl 00pa30BaTeIbHOM OpraHu3aluy.

[TomMHrMO 3TOTO AE€TH C HApYIIEHUEM 3pEHHSI HYXIAIOTCS B Pa3IMYHBIX BUJaX OMOIIH (B CONPOBOXKICHUN HA 3aHATHUSX, TIOMOIIH B
caMOoOOCTy)KUBaHUH ), UTO 0OECIIeYMBaET HEOOXOAUMBIC B MIEPUO] OOYUCHHS IIAIAIINNA PEXUM, IICUXOJIOTHISCKYIO U KOPPEKIIMOHHO- ME€IarOTHYECKYIO
MIOMOIIIb.

AOOII COO nns geteit ¢ HapylIIeHHUEM 3pEHUs MOXKET OBITh peain30BaHa B Pa3HbIX opMax, HO B COOTBETCTBUU C PEIICHUEM BpauyeOHON KOMHUCCHU U Ha
OCHOBAHMU 3as1BJICHUS 3aKOHHBIX IpecTaBuTeNeil oOyyaromerocs o0yueHue pebeHka OyneT opraHu3oBaHo Ha aoMy. /i 3To# rpynnbsl 00yJaromuxcs
npu 00y4eHHH Ha AOMY HE0OX0AMMO oOecrieueHrue HHIMBUTyaIbHO aJalTUPOBAaHHBIM pabouuM MecToM. BriociencTBuu 3akoHHBIE MTPEICTaBUTENH
00yyJaromerocss IMEIoT PaBo U3MEHUTH popMy 0OydeHus. Ananranus o0meo0pa3oBaTeIbHON IPOrPAMMBI OCYIIECTBIIAETCS C YUETOM PEKOMEH Al
MICUXOJIOT0-MEUKO-TIEAarornyeckoi KOMUCCUU U BKJIIOYAET CIEAYIOIINE HAIPaBIIEHUs ASSITEIbHOCTH: aHaIN3 U MOA00p COoep:KaHus; N3MEHEHHE
CTPYKTYPBI U BpEMEHHBIX PaMOK; HCIOJIb30BaHUE PAa3HBIX (OPM, METOAOB U MPUEMOB OpraHU3alMy y4eOHOW A TeTbHOCTH.

3. Onucanue mecta yueOHOro npeamera «buosioruss» B yueOHOM IJIaHe

B yueOHOM mutaHe IIKOJIBI Ha YPOBHE CpeIHEro odiiero odpa3oBaHus Ha u3ydeHue o6uonoruu B 10 ximacce otBeneHo 34 yaca Ha y4eOHBINA Tof W3
pacuera | yac B Hezento.

4.0nucaHue HIEHHOCTHBIX OPUEHTHPOB COleP:KAHUA Y4eOHOIr0 mpeaMeTa
B kauecTBe 1IeHHOCTHBIX OPUEHTHPOB OMOJIOIrMYECKOTO 00Pa30BaHUsI BHICTYNAIOT 0OBEKTHI, U3ydaeMble B Kypce OMOJIOTHH, K KOTOPBIM y yUaIIuXcs
¢dopmupyeTcs IEeHHOCTHOE OTHOILIEHHE. [Ipu 3TOM BeAYIIYIO pOJib UTPAIOT [TO3HABATEIbHbBIC IEHHOCTH, TaK KaK JAHHBIA y4eOHBIA IPEeAMET BXOAUT B
rpyniy IpeIMeToB MO3HABATEILHOTO LIUKIIA, TJIaBHAS 11eJIb KOTOPBIX 3aKIII0YaeTcs B U3y4eHUH Npuposl. OCHOBY MO3HABATENbHBIX [IEHHOCTEH
COCTAaBJIAKOT HAYUYHBIC 3HAHWA U HAYUYHBIC MCTOJbI ITO3HAHMU. HO3HaBaT€.HBHBIC, HCHHOCTHBIC OPUCHTALIUU, (bOpMI/IpyeMBIC B IIpOLCCCC U3YUCHUA
OHMOJIOTUH, IPOSIBIIAIOTCS B IPU3HAHUU:



® [ICHHOCTH HAYYHOTO 3HAHUS, €T0 MPAKTUYECKON 3HAUMMOCTH, JJOCTOBEPHOCTH;

® [ICHHOCTU OMOJIOTHYECKUX METOOB UCCIICIOBAHMSI JKUBOW M HEXKHBOHW TIPUPOJIBI,

® IOHMMAHUU CIIOKHOCTH U IPOTHBOPEYMBOCTH CaMOT0 TIporiecca rmo3HaHus. Pa3BuTue mo3HaBaTeabHBIX IEHHOCTHBIX OPUECHTAIMI COlEpKaHMs Kypca
OMoJIOTHH MO3BOJIAET CPOPMUPOBATH:

® YBOKHUTEJIBHOE OTHOIICHHUE K CO3UIAaTEIIbHOW, TBOPUYECKON JEATEIBHOCTH;

® TOHMMaHUE HEOOXOMMOCTH 3I0POBOTO 00pa3a KU3HH;

® 0CO3HAHUE HEOOXOAUMOCTH COOJI0IaTh TUTUEHHYECKHE TIPABIIIa U HOPMBIL;

® CO3HATEIBHBIN BEIOOP Oyayiieit mpodeccuonanbHOM nestenbHocTH. Kype Guonorun o061amaeT BO3MOKHOCTIIMHE JIJIs1 JOPMHUPOBAHUS
KOMMYHHKATHBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTaBJISIFOT MPOIECC OOMICHHS U TPAaMOTHAsI pedb. KOMMYHUKAaTHBHBIE [IEGHHOCTHBIC OPHEHTAIIHN
Kypca criocoOCTBYIOT:

® NIPaBIJILHOMY HCIIOJIb30BAHUIO OMOIOTHYECKON TEPMHHOJIOTUH W CUMBOJIHKH,

® Pa3BUTHIO MOTPEOHOCTH BECTH JUAJIOT, BBHICIYITUBATh MHEHHE ONITOHEHTA, YYaCTBOBATh B IUCKYCCHUH;

® Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAXKATh M ApTYMEHTUPOBAHHO OTCTaUBATh CBOIO TOUKY 3peHus. Kypc Ouonoruu B Hauboubiei Mepe, mo
CPaBHEHHIO C IPYTMMH IIKOJIBHBIMHU KypcaMH, HaIllpaBJIieH Ha ()OPMUPOBAHNE HPABCTBEHHBIX IIEHHOCTEH — IIEHHOCTH KU3HH BO BCEX €€ MPOSBICHUSX,
BKJTIOYAsi TOHUMaHKUE CaMOIIEHHOCTH, YHUKAJIbHOCTH U HETIOBTOPUMOCTH BCEX JKUBBIX OOBEKTOB, B TOM YHCJIEC U YeloBeKa. [[eHHOCTHBIC OPHECHTAIHH,
dbopMupyembie B Kypce OHOJIOTHH B Cepe ICTETHUSCKUX IIEHHOCTEH, MPEANOIaraloT BOCIUTAHNE Y YUalIUXCs CIOCOOHOCTH K BOCTIPUSATHIO U
npeoOpa30BaHUIO )KUBOM MTPUPOJIBI IO 3aKOHAM KPacOThI, TAPMOHHHU; AICTETUYECKOTO OTHOIICHUS K 00BbEKTaM JKUBOM MpUpobl. 6Bce BbIlIe
0003HaYCHHBIE IICHHOCTH W [IEHHOCTHBIE OPUEHTAIIUN COCTABISIOT B COBOKYITHOCTH OCHOBY ISl (JOPMUPOBAHUS [IEHHOCTHOTO OTHOIIECHUS K IPUPO/IEL,
0O0IIECTBY, YEIOBEKY B KOHTEKCTE OOIICUEIIOBEUECKUX [IEHHOCTEW UCTHHBI, 100pa U KPacoTHl.



5. [lnanupyemble pe3ybTAaThl 0CBOEHUSI Y1eOHOI0 MpeIMeTa

OcBoenue ydyeOHOTO TIpeameTa «bronorus» Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS JIOMKHO OOECHEeYMBATh TOCTHIKCHUE CIICTYFOIUX
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

JIMYHOCTHABIE PE3YJIBTATHI
[TarpuoTnyeckoe BOCIUTAHUE:

. OTHONICHHE K OMOJIOTHUHM KaK K Ba)KHOM COCTaBISIOUIEH KYyIbTYpbl, TOPAOCTb 3a BKJIAJ POCCUHCKUX M COBETCKHX YUEHBIX B pa3BHUTHE
MHUPOBOM OMOJIOTHYECKON HAYKH.

['paxxmanckoe BocuTaHUE:

® T'OTOBHOCTh K KOHCprKTHBHOﬁ COBMECTHOM ACATCIIBHOCTU [PU  BbIITOJHCHUN I/ICCJICIIOBaHI/Iﬁ H TPOCKTOB, CTPECMIICHUC K
B3aMMOIIOHUMAaHHUIO U B3aUMOIIOMOIIIH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE!

® TOTOBHOCTb OLCHUBATH IMOBCACHHUEC M IIOCTYIIKHW C IMO3UIUHW HPABCTBCHHBIX HOPM M HOPM 9KOJIOTHYECKOM KYJIbTYpPBI,. IIOHUMAaHUE
SHAYMMOCTH HPABCTBCHHOI'O aCIICKTA ACATCIIbBHOCTU YCJIOBCKAa B MCOAUIIMHE U OHOJIOTHH.

OCcTEeTHYECKOE BOCITUTAHUE:



. NOHUMAaHHE POJIU OHOJIOTUH B (POPMUPOBAHUU 3CTETUUYECKON KYJIBTYPHI JINYHOCTH.
IleHHOCTH HAYYHOIO ITO3HAHUS:

. OpPHEHTALMsl Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX HPEICTaBICHUN 00 OCHOBHBIX OMOJOTMYECKHX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SX
YeJI0BEKa C IMIPUPOJHON U COLUAIBHON CPENOH;

. MOHMMAaHKE POJIM OUOJIOTUYECKOM HayKH B (POPMUPOBAHUU HAYYHOTO MUPOBO33PEHUS;

. pa3BUTHE HAYYHOU JTFOO03HATEIBHOCTH, HHTEpEca K OMOIOTHYECKOM HayKe, HAaBBIKOB UCCIIEIOBATENbCKON JEeSITETbHOCTH.

®opMHUpPOBaHHE KYJIBTYPhI 37J0POBBSI:

. OTBETCTBEHHOE OTHOILIEHME K CBOEMY 3/0pOBbI0 M YCTaHOBKa Ha 30pPOBbI 00pa3 *XU3HMU (310pOBOE NHUTaHHUE, COOJIIOJICHHE
TMTMEHUYECKHX MPaBHII U HOPM, COTAHCUPOBAHHBIA PEXKUM 3aHATHH U OT/bIXA, PEryJsipHas GU3NUecKasi aKTUBHOCTD);

. OCO3HAHME MOCIEACTBUN U HETIPUATHE BPEIHBIX MPUBBIUEK (YHOTpeOIeHUE alKorossi, HAPKOTHKOB, KypeHHe) U MHBIX (hopM Bpena st
(U3UYIECKOTO U IICUXUYECKOTO 3/I0POBbSI;

. co0utro/IeHre MpaBil 6€30MaCHOCTH, B TOM YHCII€ HABBIKU O€30MaCHOr0 MOBEJACHUSI B IPUPOAHOM Cpee;
. chOopMHPOBAHHOCTDH HaBbIKa peduieKCHH, YIpPaBICHUE COOCTBEHHBIM AMOIIMOHAIBHBIM COCTOSIHUEM.
TpynoBoe BocniuTaHue:

. AKTUBHOE y4YacTHE B PEIICHUHU MPAKTHUECKUX 3a/ady (B paMKaxX CEMbH, IIKOJIbI, TOPOJa, Kpas) OMOIOTHYECKON U SKOJIOTUYECKOM
HaIPaBJICHHOCTH, MHTEPEC K MPAKTUIECKOMY U3YICHHUIO TPO(eCcCHii, CBSI3aHHBIX C OMOJIOTHEH.
OKOJIOTHYECKOE BOCIIUTAHUE:

. OpHEHTALUs Ha IPUMEHEHNE OMOJIOrMYeCKUX 3HAHUH MPH PELICHNH 33]a4 B 00JIaCTH OKpY KaroIeil cpe/sl;
. OCO3HaHHE HKOJOTNYECKUX POOIEM U MyTel UX pelleHMs;

TOTOBHOCTB K Y4aCTHUIO B HpaKTI/I‘-IeCKOI\/'I ACATCIIBHOCTHU 3KOJIOTHYECKO HaIlpaBJICHHOCTH.

. AnanTanysi 00y4Jaronerocsi K U3MEHSIOIUMCS YCIIOBUSIM COIIMATBLHOW U TIPUPOTHOM

Cpensl:

. aJICKBATHAs OLICHKA N3MEHSIOIINXCS YCIIOBHIA;

. NPUHATHE pelleHns (MHAUBUyalbHOE, B IPYIIIE) B U3MEHSIOIINXCS YCIOBUAX HA OCHOBAHUM aHAIM3a OMOJIOTMUYECKON HH(pOpMAIH;
. TUIAHUPOBAHME JICHCTBUI B HOBOI CUTYallul Ha OCHOBAaHUY 3HAHUI OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAIIPE/IMETHBIE PE3YJIBTATHI



YHuBepcanbHbIE TO3HABATENbHBIE ACHCTBUSA

ba3oBrle nornyeckue IeiCTBUS:

. BBISBIISITH U XapaKTEPU30BaTh CYIIECTBCHHBIE PHU3HAKH OMOJIOTHYECKUX OOBEKTOB (SIBICHU);

. yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMU OMOIOTHYECKUX O0BEKTOB (SIBJICHUH, TPOIIECCOB), OCHOBAHUS JJIsl 0000IICHNUS
Y CPaBHEHUsI, KPUTEPHH MIPOBOTUMOTO aHAIIN3A,;

. C y4éToM MpenIoKEHHONW OMOJOTMYECKOW 3a/Jayd BBIBIATH 3aKOHOMEPHOCTH M TNPOTHUBOpPEUMs B paccMaTpuBaeMbIX (hakTax
1 HaAOIIOACHUSX; IPeUlaraTh KPUTEPHUHU I BbISIBICHHS 3aKOHOMEPHOCTEH 1 MPOTHUBOPEUUIA;

. BBISIBIISITH JEQUIIUTHI MHPOPMALIUH, TAHHBIX, HEOOXOMMBIX JJIsl PEIISHHSI TOCTABICHHON 3a1a4u;

® BBIABJIATE NPUYUHHO-CICACTBCHHBIC CBA3U IPH U3YUCHHUU OMOJIOTUYECKUX SBJICHUH U IMpoOHeCCOB; ACIaTb BbBIBOABLI C UCIIOJIB30BAHHEM
ACAYKTUBHBIX 1 UHAYKTUBHBIX yMOSaKHIOquHfI, YMOBaKJIIO‘-IeHI/Iﬁ 110 aHAJIOI'MH, q)OpMy.HI/IpOBaTB TUIIOTE3bI O B3aUMOCBA3AX,

. CaMOCTOSITEIILHO BEIOMPATH CIIOCOO pelieHusT yueOHOM OMOIOrHUecKoi 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUs, BEIOUPATh
Hanbo0J1ee TOIXOMAIINHA C YIETOM CaMOCTOSITENILHO BBIICTICHHBIX KPUTEPUEB).

ba3oBrnle ncciienoBaTeIbLCKUE NENCTBUA:

® HCIIOJIB30BATh BOIIPOCHI KaK I/ICCJ'ICI[OBaTCJ'IBCKI/Iﬁ HWHCTPYMCHT IIO3HAaHU,

. dbopMynHpoBaTh BOMPOCHL, (UKCUPYIOIIME pa3pblB MEXAYy pealbHbIM U JKENaTeIbHBIM COCTOSIHHEM CHUTyallud, OOBeKTa, Hu
CaMOCTOSITENIFHO YCTaHABJIMBATH UCKOMOE U JTAHHOE;

. dbopMupoBaTh rUNIOTE3y 00 UCTHHHOCTH COOCTBEHHBIX CY)KICHHUH, apryMEHTHPOBATh CBOIO MO3ULIUIO, MHEHUE,

. IPOBOJUTL TI0 CAMOCTOSITENILHO COCTABICHHOMY IUIaHY HaOJIOCHHE, HECIIOKHbBIH OHOMOIMYECKH HKCIIEPUMEHT, HEOOJbIIOe
WCCIIC/IOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH OMOJOrMYecKoro o0bekTa (Ipolecca) U3ydeHus, IPUIUHHO-CIEICTBCHHBIX CBSA3CH M 3aBUCHMOCTEH
OHMOJIOTHYECKUX 0OBEKTOB MEKIY COOOM;

. OLICHMBATh HAa MPUMEHUMOCTb M IOCTOBEPHOCTH MH(POPMALIHIO, TOTYUYSHHYIO B X0/1€ HAOIIOICHUS U SKCIIEPUMEHTA;

. CaMOCTOATENILHO (POPMYIHPOBaTh OOOOIIEHMS W BBIBOJBI IO pE3yJIbTaTaM MpPOBEIEHHOTO HAOMIOJCHUS, SKCIICPUMEHTa, BIAJETh
MHCTPYMEHTAaMHU OLEHKH JOCTOBEPHOCTHU TOIYUYEHHBIX BBIBOJIOB U 000OIIECHUI;

® IMPOrHO3UPOBATL BO3MOIKHOC z[aJILHeﬁmee pa3BUTUC OMOJIOTMYECKUX mpoucCcCoOB U UX TOCJICACTBHA B AHAJIOTHUYHBIX WM CXOIHBIX
CUTyalludX, a TAKKC BbIABUTATH MPCATIOJIOKCHHUA 00 ux PA3BUTHH B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pabota ¢ undopmanmeii:



. MPUMEHSTh PA3JIMYHbIE METOJbI, HHCTPYMEHTBI M 3alpOChl MPH IMOWCKE W OTOOpE OMOJIOTHYECKOW WH(OPMAIMU WU JaHHBIX
U3 HMCTOYHHUKOB C YUETOM MPEATIOKEHHON ydeOHON OMOIOTHIeCKOM 3a/1auH;

. BbIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U WHTEPHIPETHUPOBATH OWOJOTHYECKYI0O MH(OpPMAIMIO pa3IU4YHbIX BUAOB U (hopm
IIPEICTABIICHMUSI;

. HAXOJUTh CXOJHbIC apIyMEHTHI (TIOATBEP>KAAIOIIHNE HITH OTPOBEPTAIOIIUE OJHY U TY 5K€ HJICI0, BEPCHIO) B PA3IMYHBIX HH(POPMAITMOHHBIX
HCTOYHUKAX;

. CaMOCTOSITENIFHO BBIOMPATh ONTUMaIbHYIO (OpMY MpeAcTaBIeHUs] HHPOPMALUK U WILIIOCTPUPOBATH PElIacMble 33]]aul HECJIOKHBIMU

CXeMaMH, AuarpaMMaMu, HHOU TpaduKoi M UX KOMOMHALIUSMU;

. OLIEHMBATh HAAEKHOCTb OHOJOrMYEeCKOM HHPOpMAlMU IO KPUTEPHSIM, MPEUIOKEHHBIM YUYUTENEeM WIH C()OpMYITHPOBAHHBIM
CaMOCTOSATEIBHO;

. 3alIOMUHATh U CUCTEMAaTHU3UPOBATh OMOJIOTHUECKYI0 HHPOPMAIUIO. YHUBEpCAIbHBIE KOMMYHHUKATUBHBIE JericTBusa OO1ieHue:

. BOCHPUHUMATh U (POPMYJIUPOBATH CYKICHUS, BEIPaKaTh SMOLMH B IIPOLIECCE BBINOIHEHUS IPAKTUYECKUX U JJAOOPAaTOPHBIX padoT;

. BBhIpa)kaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

. pacrio3HaBaTh HEBepOalbHbIE CPEJICTBA OOLIEHMs, MOHUMATh 3HAYEHUE COLMAIbHBIX 3HAKOB, 3HAaTh M PACIO3HABATh HPEINOCHUIKH

KOH(JIUKTHBIX CHUTYaIlMid U CMATYaTh KOH(IMKTHI, BECTU TIEPETOBOPHI;

. MOHUMATh HaMEPEHUs JIPYruX, MPOSBISATh YBAKUTEIBHOE OTHOIICHHE K COOSCENHUKY U B KOPpPEKTHOU ¢Gopme (popMynnpoBaTh CBOU
BO3PAXKEHUS;
. B XOJI€ JWajora W/WIA JUCKYCCHW 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXJTaeMoOi OWOJOTMYECKOW TEMbl M BBICKA3bIBaTh HJICH,

HalleJICHHBIC Ha pellieHrue OMOIOTMYECKOM 3aaud 1 TTOIepKaHue OJ1aroKenaTeTbHOCTH OOIICHHS,

. COIOCTABIISITh CBOU CY)KJCHUS C CYXKICHUAMH JIPYTUX YYaCTHHKOB JUAIIOra, OOHAPYKUBATh Pa3IMuMe U CXOJICTBO MMO3HILINIA;
. MyOJIMYHO TPEACTaBIIATh PE3YJIbTaThl BBIMOJIHEHHOTO OMOIOTHYECKOr0 OMbITa (IKCIIEPUMEHTA, UCCIIEIOBAHNS, IIPOEKTA);
. CaMOCTOSITENILHO BBIOMPATh (POpMAT BBICTYIUICHHS € YUETOM 3ajjayu MpEe3eHTallud U 0COOEHHOCTEH ayIMTOPUU U B COOTBETCTBUH C HUM

COCTaBJISITh YCTHBIE U THCHMEHHBIE TEKCTHI C MCTIOIb30BaHUEM MILTFOCTPATUBHBIX MaTEPUAIIOB.
CoBMecTHas IeSTEHOCTh (COTPYIHUYECTRO):
. MIOHUMATh U MCIOJIB30BaTh MPEHMYIIECTBA KOMAHTHON M WHIUBHIyTEHOW paOOTHI P PEIICHHH KOHKPETHOH OMOIOTHYECKON

. po0JIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHUSI TPYIIIOBBIX ()OPM B3aUMOJICHCTBHUS MPHU PEIICHUU TOCTABICHHOW yueOHOU
3aaum;



. MPUHUMATH 11€JIb COBMECTHOM AESITETbHOCTH, KOJUIEKTUBHO CTPOUTH JCHCTBUS MO €€ JOCTUKEHUIO: PacTIpeAeisiTh POJIM, 10TOBapUBAThCA,
00CyX/1aTh MPOLIECC U PE3YJIbTaT COBMECTHOM PabOTh; yMeTh 00001IaTh MHEHHS] HECKOJIBKUX JIIO/IEH, MPOSBISATh TOTOBHOCTh PYKOBOAMTD, BBHIITOJIHATH
MOPYYCHHUS, TIOJIUHSATHCS;

. IUIAHUPOBATh OPTaHHU3ALMI0 COBMECTHOM paboThI, ONPEAEIATh CBOIO POJIb (C yIETOM HPEANOYTEHUI U BO3MOXKHOCTEH BCEX yYaCTHHKOB
B3aUMOJICUCTBHUS), PACIIPEACIATh 3aJauyd MEXKAY WIeHaMHU KOMaHbI, Y4acTBOBAaTh B IPYIIOBBLIX (opmax paboTsl (0OCyXIeHus, 0OMEH MHEHHUSIMHU,
MO3TOBBIE IITYPMBI U UHBIE);

® BBITIIOJIHATH CBOKO 4acCTb pa6OTBI, AOCTUTaTh KAYCCTBCHHOI'O pE3yJibTaTa MO0 CBOCMY HAIIPABJICHHUIO U KOOPAMHHUPOBATH CBOU I[GI\/'ICTBI/IH C
APYruMHy 4JI€CHaMHU KOMaH/bI,

. OLICHMBaTh KayecTBO CBOEro BKJIaJa B OOWIMH NPOAYKT MO KPUTEPUSM, CaMOCTOSITEIbHO C(HOPMYTUPOBAHHBIM YYaCTHUKAMHU
B3aMMOJICHCTBHSI; CpPAaBHUBATh PE3yJbTAaThl C MCXOJHOW 3aJadell M BKJIAJ KaKIOro 4ieHa KOMaHIbl B JOCTIKEHHE pe3yJbTaToB, pas3lenirh chepy
OTBETCTBEHHOCTH U MPOSBIIATh TOTOBHOCTD K MIPEOCTABICHUIO OTUETA TIepe IPYIIION;

. OBJIAJIETh CHCTEMOM YHHBEPCAJIbHBIX KOMMYHHMKATUBHBIX NIEHCTBUM, KOTOpas oOecreynBaeT c(hopMHUPOBAaHHOCTh COLIMANBHBIX HABBHIKOB
Y DMOITMOHAIBHOTO WHTEIUIEKTa 00YJarOIIUXCsl.

YHUBEpCAIbHBIE PETYIIATUBHBIE IEHCTBUS

Camoopranuzarusi:

. BBISIBIISITH ITPOOJIEMBI JIJIsl PEIICHHUS B )KU3HEHHBIX U y4EOHBIX CUTYalUsAX, UCHIOJIBb3Yys OMOJIOrMYECKUe 3HAHMUS,

. OpPUEHTHPOBATHCSI B PA3IUYHBIX MOAXO0JAX MPUHATHUS pelleHuil (MHAUBUIYyalbHOE, MPUHATHE PELIECHUS B TPYIIe, IPUHATUE peIIeHUI
TPYIIION);

. CaMOCTOSITEIILHO COCTAaBJISATh AJITOPUTM PEIICHUS 3a7au (MJIM €ro 4acTh), BHIOMPATh CIIOCO0 pEeIIeHrs Yy4eOHOW OMOJOTHYECKON 3aaun

C Y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh NpeJiaracMble BapUaHThl PEIICHU,

. COCTAaBJIATH IJIaH ACHCTBHH (TUTaH peann3ali HAMEYSHHOTO aJlTOPUTMA PEIICHNS ), KOPPEKTUPOBATH MPEUIOKEHHBIN AITOPUTM C YIETOM
MOJTY4EHHsI HOBBIX OMOJIOTMYECKUX 3HAHHUI 00 U3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

. JieniaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PeIICHHE.
CamokoHTpoIIb (pedekcus):

. BJIaJIeTh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHBALIUU U pedIeKCUN;



o J1aBaTh aJCKBATHYIO OLECHKY CUTYallud U IIPejiaraTh Iiad €€ N3MEHEHUS;

. YUUTHIBATh KOHTEKCT U MPEIBUIETh TPYJHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH ITPU PEIICHWH y4eOHOM OHOIIOrHuecKod 3ajgaud,
a/IalITHPOBATh PEIICHUE K MEHSIOMINMCS 00CTOSTEIbCTBAM;

. OOBSACHATh MPUYUHBI JOCTHKEHUS (HEIOCTHKEHMSI) PE3YJIbTaTOB JIEATENbHOCTH, /1aBaTh OLIEHKY MPHUOOPETEHHOMY OIBITY, YMETh
HAXOJUTh MO3UTUBHOE B IPOU3OLIEIIICH CUTYallNH;

. BHOCUTh KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, M3MEHHUBILUXCS CHTYallMi, YCTAHOBJIEHHBIX OILIMOOK,
BO3HUKILIUX TPYJHOCTEH;

b OLICHUBATb COOTBECTCTBUC PE3YyJIbTaTa HCIINU U YCIIOBUAM.

3MOL[I/IOH3.JIBHBII>'I HUHTCIIJIICKT.

. pa3nuyarh, Ha3bIBATh M YIPABISATH COOCTBEHHBIMU IMOILUSIMU U IMOIUSIMH JPYTUX;

. BBISIBJISITh U QHAIU3UPOBATH PUUUHBI SMOIIHIA;

. CTaBHUTbH ce0sl Ha MECTO JPYroro 4elioBeKa, IOHUMaTh MOTHBBI M1 HAMEPEHUS IPYroro;
. PEryIupoBaTh COCO0 BBIPAKEHUS SMOIIHHA.

[Ipunstue cedst u Ipyrux:

. OCO3HAaHHO OTHOCHUTKCS K JPYTOMY YEJIOBEKY, €r0 MHEHHIO;

. NPU3HABaTh CBOE MPAaBO HA OMIMOKY M TaKOE K€ MPaBO JPYroro;

. OTKPBITOCTh Ce0€ U IPyruM;

. OCO3HaBaTh HEBO3MO)KHOCTH KOHTPOJIMPOBATh BCE BOKPYT;

. OBJIAJICTh CUCTEMOH YHHBEPCAIBHBIX YUeOHBIX PErYISTUBHBIX IEHCTBHI, KOTOpas o0ecreynBaeT OPMUPOBAHNE CMBICTIOBBIX YCTAHOBOK

JIMYHOCTH (BHYTPEHHSS MO3UIMS IMYHOCTH ), ¥ )KU3HEHHBIX HABBIKOB JIMUHOCTH (yIpaBJIeHUsI COOOM, CAMOINCIUILINHBI, YCTONYMBOTO MOBEICHNUS).
IIPEJIMETHBIE PE3YJIbTATHI

®  XapaKTepU30BaTh 300JI0THIO KaK OMOJIOTMUYECKYIO HayKy, €€ pa3Jebl U CBSI3b C IPYTUMHU HAyKaMU U TEXHUKOM;

® XapaKTepU30BaTh MPHUHIMIBI KJIACCU(PHUKAIMU >KMUBOTHBIX, BHUJ KaK OCHOBHYIO CHCTEMAaTHYECKYI0 KaTEropHvio, OCHOBHBbIE CHUCTEMaTHUYECKHe
IPYMIbI )KUBOTHBIX (MpOCTEHIINE, KUIIEYHOIIOJIOCTHBIE, INIOCKUE, KPYTJIbIE U KOJIbUaThle YePBHU, YWICHUCTOHOTHE, MOJUTIOCKHU, XOPIOBBIE);

® TPUBOIUTH MpUMEPHI BKiIana poccuiickux (B ToM uucie A. O. Kosanesckuii, K. . Cxps6un) u 3apyoexnsix (B Tom uucie A. Jlerenryk, XK.



KioBbe, D. ['ekkenn) yd4€HBIX B pa3BUTHE HAYK O )KUBOTHBIX;

NPUMEHATh OMOJIOTWYECKHE TEPMHHBI U TMOHATUS (B TOM YHCIE: 300JI0THS, AKOJOTHS XKMBOTHBIX, 3TOJOTHS, MaJe0300J0THs, CHCTEMaTHKa,
[IapCTBO, THII, OTPSJ, CEMEHCTBO, POA, BUJ, )KUBOTHAs KJIETKA, )KUBOTHAs TKaHb, OPTaH XMBOTHOTO, CHCTEMbI OPraHOB )XMBOTHOTO, KHUBOTHBIH
OpraHu3M, MUTaHHE, AbIXaHUE, POCT, pa3BUTHE, KPOBOOOpAIlIEHUE, BBIICIICHUE, ONI0OPa, JBIKEHUE, Pa3MHOXKEHHUE, TAPTEHOTeHEe3, pa3apakuMOCTh,
peduiexc, opransl 4yBCTB, IOBEJCHHUE, Cpeia OOMTAHUs, IIPUPOTHOE COOOIIECTBO) B COOTBETCTBUH C MOCTABICHHOW 3a7jaueii U B KOHTEKCTE;
pacKpbIBaTh OOIINE MPU3HAKY )KUBOTHBIX, YPOBHU OpraHU3alMU )KUBOTHOTO OpraHU3Ma: KJIETKH, TKaHU, OpPTaHbl, CHCTEMbI OPI'aHOB, OPTaHU3M;
CPaBHMBATh XMBOTHBIC TKAHW M OPTaHbI )KUBOTHBIX MEXKIY COOOH;

OIMCHIBATH CTPOCHHE M JKU3HENESTEIbHOCTh JKUBOTHOTO OPraHM3Ma: ONOPY M JBIDKCHHE, NMUTAHWUE WM IHUIIEBAPCHUE, TBIXaHHUE W TPAHCIIOPT
BEIIIECTB, BBIICTICHNUE, PETYIISALUIO U MOBEICHUE, POCT, PA3SMHOKEHUE U Pa3BUTHE;

XapaKTEePHU30BaTh MPOIECCHl KU3HEACATSILHOCTH KHUBOTHBIX M3y4aeMBIX CHCTEMAaTHYECKHX TPYIIL: JBH)KEHHE, IMUTAHUE, JbIXaHHE, TPAHCIIOPT
BEIIIECTB, BBIICTICHUE, PETYIISLUIO, IIOBEICHUE, POCT, Pa3BUTHE, pPa3MHOKEHHE;

BBIBISITh NPUYMHHO-CIICJCTBEHHBIC CBSI3M MEXIy CTPOCHHEM, JKH3HENEATECIbHOCTBIO M CPEAOoil OOWTaHMS >KUBOTHBIX H3y4aeMBIX
CHCTEMaTUYEeCKHUX TPYI;

pa3nuyuaTh M ONHMCHIBATH JKUBOTHBIX HM3YYaeMbIX CHCTEMAaTHYECKHX TPYMI, OTACIbHBIC OPraHbl M CHCTEMBI OPraHOB MO CXEMaM, MOMAEISIM,
MYJISDKaM, pesibe(pHBIM TaOauIaM, MPOCTEHIINX — [0 N300pakeHUSIM;

BBISIBIISITH MIPU3HAKHU KJIACCOB WICHHUCTOHOTHX M XOPJOBBIX, OTPSIIOB HACEKOMBIX M MJICKOIIUTAIOIINX;

BBITIOJTHSTH MTPAKTUYECKUE M JIAOOpATOpHBIE PabOTHI 10 MOP(OIOTHH, aHATOMUH, (PM3HOJIOTHH U TTOBEICHHUIO JKUBOTHBIX, B TOM YHCIIE PaOOTHI C
MHUKPOCKOIIOM C IOCTOSHHBIMH ((PUKCHUPOBaHHBIMH) M BPEMEHHBIMH MHUKpOIIpENapaTaMi, HCCIEeI0BATENbCKHE pPabOTHl C HCIOJIb30BAHUEM
npuOOPOB U HHCTPYMEHTOB M (poBOi mabopaTopuu;

CpaBHUBATb MPEJICTABUTENCH OTJCIBHBIX CUCTEMAaTHUYECKUX TPYIII KUBOTHBIX U JEJaTh BHIBOJIBI HA OCHOBE CPABHEHUS;

KJ1acCU(UIIUPOBATh KUBOTHBIX HA OCHOBAHUHM OCOOCHHOCTEN CTPOCHUS;

OIMCHIBATH YCIIOKHEHUE OpraHU3alNH )KUBOTHBIX B XOJI€ ABOIIOIUH XHBOTHOTO MHpa Ha 3eMIIe;

BBISIBIISITH YEPTHI IPUCIIOCOOTIEHHOCTH )KUBOTHBIX K Cpe/ie OOMTaHMs, 3HAYCHUE IKOJIOTHYECKUX (DaKTOPOB IS )KUBOTHBIX;

BBISIBISITH B3aUMOCBSI3H KMBOTHBIX B IPUPOIHBIX COOOIIECTBAX, IIETIN UTaHNUS;

YCTaHABJIMBATh B3aUMOCBS3H KUBOTHBIX C PACTCHUAMH, IPUOaMH, IMIIAWHUKAMHU U OaKTEpUsIMH B IPUPOIHBIX COOOIIECTBAX;

XapaKTepu30BaTh KUBOTHBIX MIPUPOTHBIX 30H 3€MJIM, OCHOBHBIE 3aKOHOMEPHOCTHU PAaCIpPOCTPAHEHUS )KUBOTHBIX 10 TUIAHETE;

PacKphIBaTh POJIb KUBOTHBIX B IPUPOJHBIX COOOIIECTBAX;

pacKpbIBaTh pOJb JOMAIIHUX M HEMPOAYKTHBHBIX JKMBOTHBIX B JKH3HM 4YEJIOBEKA, POJIb ITPOMBICIOBBIX J>KUBOTHBIX B XO3SHCTBEHHON
JeSITeTbHOCTH YEJIOBEKA U €T0 MOBCEJHEBHOM JKU3HU, OOBACHATH 3HAYCHHE )KUBOTHBIX B IIPUPOJIC U )KU3HU YEIOBEKA;

MMETh MPEJICTaBICHUE O MEPOIIPHUATHIX 110 OXPaHE KUBOTHOTO MHUpa 3eMIIH;

JIEMOHCTPUPOBATh HAa KOHKPETHBIX NPUMEpax CBA3b 3HAHWH MO OHMOJIOTHM CO 3HAHMSAMHM IO MaTeMaTHke, (U3UKe, XUMHH, reorpaduu,
TEXHOJIOTUH, TPEIMETOB T'YMaHUTAPHOTO [IUKJIOB, Pa3IMYHBIMU BHJIaMH UCKYCCTBA;

UCIIOJIF30BATh METO/bI OMOJIOTHH: TMPOBOANTH HAONIIOACHHUS 3a XMBOTHBIMH, ONMHCHIBATH XKMBOTHBIX, MX OPTaHbl U CHCTEMbl OpPraHOB; CTaBUThH



HpOCTCﬁMHC OMOJIOTHYECKHE OMBITEHI 1 OKCIICPUMCHTHI;

e colOmonaTh MpaBuiIa 0E30MacHOr0 TPyAa MpH padoTe ¢ y4eOHBIM U JaOOpaTOPHBIM 00OPYIOBaHHUEM, XUMHUECKOW MOCYAOH B COOTBETCTBUU C
MHCTPYKIHUSIMHU Ha YPOKE U BO BHEYPOUHOH IESITEIbHOCTH;

e BiaaeTh Npuémamu paboTel ¢ HHMOpPMAIlHEH: OPMYIHPOBAThH OCHOBAHMS /IS U3BJICUCHHUS W 0000IIeHNsT HHPOPMAIIMKA U3 HECKOJIBKUX (3—4)
MCTOYHHUKOB, MPEOOPa30BBIBATH HH(POPMAITHIO M3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;
® CO3/1aBaTh NMMCHMEHHBIC U YCTHBIC COOOIICHHMS, MCIIONB3Ys MOHATHIHBINA ammapar u3y4aeMoro paszeiia OMOJIOTHH, COPOBOXKAATH BBICTYIUICHUE
MPE3CHTAIMEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPUHU O0YJAFOIIIHXCS.
6.Conep:xanue yueoHoro npeamera «buosorus»

Tema 1. Bnosnorus kak Hayka.
buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U IPYTUMH €CTECTBEHHBIMH HayKaMu, puiiocoueid, STUKOM, ICTETUKON U
npaBoM. Poiib Gruosoruu B GOpMHUPOBaHUH COBPEMEHHOW Hay4YHOW KapTHUHBI Mupa. CucteMa OMOJIOTUYECKUX HayK.

MeTo/1b1 TO3HAHUS )KUBOW TPUPOIBI (HAOIIOIEHUE, SKCIIEPUMEHT, ONTUCAHKEe, U3MEPEHHE, KIacCU(PUKALIKS, MOISTHPOBaHIE, CTaTUCTHYECKass 00paboTka
JTAHHBIX ).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon nu ®@. Kpuxk.

Tabmuie! U cxeMbl: «MeTOo bl TO3HAHUS )KUBOW TIPUPOJIBI.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[Tpaktrueckas padota Ne 1. «Mcmonap30BaHue pa3IMuHBIX METOJOB MPU N3YYECHUN OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cuCTEMbI M UX OPraHHU3aIUA.

JKusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus: Ononorun. OTIMYKE )KUBBIX CUCTEM OT HEOPTaHUYECKOH MPUPOJIBI.

CaoiicTBa 6uocHcTeM U UX pasHooOpas3ue. YPOBHU OpraHU3aluN OMOCUCTEM: MOJICKYJISIPHBINA, KJIETOUYHBIN, TKAHEBbIH, OpraHU3MEHHBIH, MOMYISIIUOHHO-
BHJIOBOM, 9KOCUCTEMHBIH (OMOTE€OIIEHOTHYECKUI ), OMOC(EpHBI.

JdemoHcTpaumnu:

Tabmuiet u cxeMbl: «OCHOBHBIC IPU3HAKY KU3HIY, «Y POBHH OpTraHU3AIIUU )KUBOW TIPUPOIBI.

Ob6opynoBanue: Mmoaens Monekyibl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHUE KJIETKH.

XHUMHUYECKUH COCTAB KJIETKH. XUMUYECKUE IEMEHTBI: MaKpO3JIEMEHThI, MUKPO3JIEMEHThI. Bo/la 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIIUN BOABI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lognepikanue ocMoTHueckoro 6anaHca.

benku. Cocta u crpoenue 0enkoB. AMHUHOKHCIIOTBI — MOHOMEPHI OeNlkoB. He3aMeHuMbIe 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMHUHOKUCIIOTHBIM COCTaB.
YPOBHU CTPYKTYpbI O€IKOBOW MOJIEKYIIbI (MIEpBUYHAS, BTOPUYHAS, TPETUUHAS U YETBEPTUYHAs CTPYKTypa). XUMHUYECKHEe CBOICcTBa OenkoB. bronornueckue
GbyHKIIMH OETTKOB.

depMeHThI — OHosornueckue karanuzaropbl. CTpoeHue (pepMeHTa: aKTUBHBINA HEHTp, cyOcTpaTHas cnenuduuHocTs. Kodepmentsl. Buramuns.
Otnuuns GepMEHTOB OT HEOPTaHMUYECKUX KaTaln3aTOPOB.



VYrieBonbl: MOHOCaxapuabl (TIIOK03a, prdo3a U Je30Kkcupr003a), Arucaxapuasl (caxaposa, JaKTo3a) U MoMcaxapuasl (Kpaxmai, TIIHKOTEH, 1eJUTI003a).
buonoruueckue GyHKIUN yTI€BOJOB.

Jlumuaer: Tpurnunepuasl, pochonunuasl, crepousl. I'uapodunsHo-ruapodobHbie cBoiictBa. bruonornyeckue pynkuun munuaos. CpaBHeHHE
YIII€BOOB, OEIKOB U JIMMTUAOB KaK UCTOYHUKOB SHEPTUH.

Hyxnennoseie kucnotsl: JIHK u PHK. Hykneotuast — MmonomMeps! HykiienHOBBIX kucioT. Ctpoenue u pynknuu JJHK. Ctpoenue n dpynkmun PHK. Buas
PHK. AT®: ctpoenue u GyHKIINH.

[MuTonorus — Hayka o kieTke. Kieroynas Teopus — npuMep B3aUMOACUCTBUS UJiei U ()aKTOB B HAYYHOM IMO3HAHUH. MeTO/1bl H3Y4eHUS KIETKH.

Knerka kak nenoctHas xuBas cucreMa. O0Iue npu3Haky KIETOK: 3aMKHYTasl HapykHas MemOpana, mosiekynsl JJHK kak renetnueckuii anmapar,
cUCTeMa CHHTe3a Oenka.

Tunel KIETOK: 2yKapuoTHYEeCKas U pokapuotudeckas. OCOOCHHOCTH CTPOCHHUS MMPOKAPUOTHIECKOU KiIeTKU. Kiietounast crenka 6akrepuii. CTpoeHue
9YKapHOTUYECKOM KJIeTKH. OCHOBHBIE OTIMYMUS PACTUTEIBHOM, KUBOTHON M IPUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIIETOYHAsI CTeHKA, TTIMKOKANIUKC, UX ¢pyHkuuu. [Inasmarndyeckas MemOpana, e€ cBoiicTBa M (PyHKITUH.
[uromnna3zma u e€ opranouasl. OqHomemOpannbie opraHou bl kietku: II1C, anmapar "o mxu, mu3ocomsel. [1o1yaBTOHOMHBIE OpraHOMIBI KJIETKH:
MUTOXOHIpUH, MIacTu bl [Iponcxoxaenne MUTOXOHApH U racTull. Buasl miiactua. HememMOpaHHble OpraHOU bl KIIETKU: PUOOCOMBI, KIIE€TOUHBIH LIEHTD,
LIEHTPHUOJIH, PECHUYKH, )KTYTUKH. DYHKIIMM OPraHOUI0B KJIETKU. BriatoueHus.

Snpo — perynsaTopHsblii HeHTp KieTku. CTpoeHue siyipa: saepHas 000104Ka, KapuoIuiazMa, XpOMaTHH, SIPHIIIKO. XPOMOCOMBI.

TpaHCHOPT BEILIECTB B KJIETKE.

JdemoHcTpauuu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. [lIanu, M. Ilneitnen, P. Bupxos, . Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Juarpammsl: «PacrpenesieHrne XUMHYECKUX 3JIEMEHTOB B HEXKUBOM IIpUpoAEY, «PacnpeneneHne XUuMUYECKUX JIEMEHTOB B JKUBOU IIPUPOJIE».

Tabmuis! u cxemsl: «lleproanueckas Tabiniia XUMUYECKUX 3JIEMEHTOBY, «CTpoeHHEe MOJIEKYIIbI BOJIbI», «buocunTe3 6enkay», «CTpoeHrne MOJIEKyIIbl
oenkay, «Ctpoenue ¢pepmentar, «Hyknennossie kuciaotsl. JJHK», «Ctpoenue monekynst ATDy», «CTpoeHHe 3yKapuOTHIECKOM KIETKN», «CTpoeHune
KUBOTHOM KJIETKN», «CTpOEHHE paCTUTEIbHON KIIETKN», «CTpOeHNE NPOKapUOTUYECKON KIIETKN», «CTpoeHne Aapa KIETKN», «YTIEBOAbD», «JIumuabsn.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyI0BaHUE /7S TPOBECHNS HAOII0AeHUH, N3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX,
KUBOTHBIX U OaKTEpUaIbHBIX KIETOK.

JlaGopaTopHble H MpaKkTH4YecKue padoTbi:

JlaGopatopnas paborta Ne 1. «/3yueHne KaTanuTHYECKO aKTUBHOCTU (PepPMEHTOB (Ha IIpUMeEpe aMUJIa3bl WK KaTala3bl)».

JlaGopatopnas padorta Ne 2. «3yueHue cTpoeHus KJIETOK PACTCHUH, )KUBOTHBIX M OaKTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEenapaTax u ux
OMHUCAHUEY.

Tema 4. KuzneneaTeJLHOCTDh KJIETKH.

OOMeH BelecTB, WM MeTa00IM3M. ACCUMUIISIHS (TUTACTUYECKUN OOMEH) U TUCCUMILIALIUS (DJHEPTeTUYECKU 0OMEH) — IB€ CTOPOHBI €IMHOTO TIpoIiecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHS BEIIECTB M SHEPTHH B TOHUMaHUK METa00IM3Ma.

Tuner oOMeHa BenecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Poib hepMeHTOB B 0OMEHE BEIIECTB M TPEBPAIICHUH SHEPTHH B KIIETKE.



®dortocunte3. CBeToBas u TeMHOBas (a3bl poTocuHTe3a. Peakuu ¢potocunresa. I dexTuBHOCTh PoTocuHTE3a. 3HAaUCHUE (POTOCHHTE3A IS KU3HH HA
3emiie. Biusinue ycrnoBuit cpeapl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYoue OaKTepuu. 3HaUeHHE XeMOCHHTE3a /ISl )KU3HU Ha 3eMIIe.

DOHepreTuyeckuii 0OMeH B KieTKe. Pacierienne BemecTs, BbIICIEHUE U aKKYMYJIMPOBAHNUE SHEPTUH B KJIETKE. DTaIlbl SHEPreTHIECKOr0 0OMeHa.
I'muxonus. bpoxxenue u ero Bunbl. KuciopoaHoe okucienue, win KieTouHoe npixanue. OxucautenbHoe hochopunupoBanne. DPHeKTUBHOCTh
SHEPTeTUYECKOr0 OOMEHa.

Peaknuu marpuynoro cuntesa. ['enernueckas nnpopmanus u JJHK. Peanuszanus renerrnueckoii nHGoOpManuu B KieTke. [ eHeTnueckui Ko 1 ero
cBoiicTBa. Tpanckpunuus — Mmarpuunblii cuate3 PHK. Tpancnsamnus — Ouocuntes Oenka. Jtansl Tpancisaiuy. KonupoBanue aMUHOKUCIOT. Pons pubocoMm B
OouocuHTe3e Oenka.

Hexnerounsie popmel sxu3nu — Bupycel. Mcropust orkpsitust Bupycos (1. Y. UBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IHKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuii, ®KUBOTHBIX U YEIOBEKA, BEI3bIBacMble BUpycamu. Bupyc nmmyHnozaeduuunra yenoseka (BUY) — Bo3oyaurtens CIIN da.
OOpatHast TpaHCKPHUIIIHS, peBepTa3a u uHTerpasa. [IpodunakTika pacnpocTpaHeHusi BUPYCHBIX 3a00JI€BaHHIA.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, [1. . UBanosckuii, K. A. Tumupsses.

Tabmuiet u cxeMbl: «Tunsl nuTaHusy, «MeTadbonu3zmy», « MUTOXOHIPUS», « IHEPTeTUIECKUI 00MeH, «XmoporacTy, «PoTocunTtesy, «CTpoeHue
JHK», «Ctpoenue u pyHKunOHUpOBaHUE reHa», «CuHTe3 Oenkay, «I eHerndyeckuii koay», «Bupyce», «bakrepuodarn», «CTpoeHne 1 KU3HEHHbBIH UK
Bupyca CIIM1/la, 6aktepuodaray, «Pemmukamms JJHK».

Oo6opynoBanue: monenu-anmukanuu «Y aoerue JJHK u tpanckpunimsy», «buocunres 6enkay, «CTpoeHHE KISTKU», MOJeNb CTpyKTyphl JJTHK.

Tema S. PasMHOKeHHEe M HHIMBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KneTtouHslif HUKII, WK )KU3HEHHBINA UK KIeTku. MHTepdasza u mutos. Ilpoueccs, mporekaromie B uHTepdasze. Permkanus — peakuys MaTpUIHOTO
cuntesa JIHK. Ctpoenne xpomocom. XpoMOCOMHBIN HAOOP — KapuOTHI. JIUTITOMIHBINA 1 TaIUIOUIHBIM XpPOMOCOMHBIE HA0OPBL. XpoMatuabl. [luTomornaeckue
OCHOBBI Pa3MHOXEHUS U MHIUBUIYAIbHOTO PAa3BUTHUSI OPTaHNU3MOB.

Henenue knetku — Mmuto3. Craguu mutosa. IIporeccsl, npoucxoasiye Ha pa3HbIX CTaAUsIX MUTO3a. bronorndeckuii cMbICi MUTO3a.

[Tporpammupyemasi rubesb KJIETKU — alomTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroioe U mojioBoe. Bupl 6ecrnonoro pa3MHOKEHUs: JeJIeHUE HaJlBOE, TOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOKeHHe. VIcKyccTBeHHOE KJIOHUPOBAHUE OPTaHU3MOB, €0 3HAUYEHUE JIJIS CENIEKIIUU.

[TonmoBoe pa3MHOXKEHHE, €T0 OTINYHUSA OT OECIOJIOTO.

Meiio3. Cranuu meiiosa. [Ipoueccel, mpoucxoasimue Ha craausax meiosa. Ilosenenne xpomocom B Meliose. Kpoccunrosep. buonorndeckuii cMbIci u
3Ha4YE€HHE Meio3a.

I"amerorenes — npoiiecc 06pa3oBaHus MOJOBBIX KIETOK Y )KUBOTHBIX. [10I0BbIE *kKee3bl: CeMEHHUKU U SHYHUKH. OOpa3oBaHue U pa3BUTHE MOJIOBBIX
KJIETOK — raMeT (CrepMaTo30u 1, SHIEKIIeTKa) — CliepMaTorenes u oBorenes. OCoOEHHOCTH CTPOEHUS SULIEKIIETOK U criepMaTo30uA0B. OII0J0OTBOPEHHE.
ITapTenorenes.



NunuBuayansHOE pa3BUTHE (OHTOTeHE3). OMOPHOHAILHOE Pa3BUTHE (AMOPHOTEHE3). DTaIbl SMOPUOHATBLHOTO Pa3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOeHue, racTpyssinus, opranoreres. [loctamOpronansHOE pa3BuTHE. THITBI TOCTAMOPHUOHATIBLHOTO PAa3BUTHS: MPAMOE, HENMPsMOe (TUIYMHOYHOE). Biusaue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC YPOICTBA.

Poct u pa3zButue pactenuit. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIMH Pa3BUTHSL.

JdemoHcTpaumnu:

Tabnmuip! u cxembl: «@OpPMBI pa3MHOXKEHHSI OPTaHU3MOBY, «/[BOHHOE OMIIOAOTBOPEHNE Y IBETKOBBIX pacTeHU», «BereraTuBHOE pa3sMHOKEHHE
pactenuii», «Jlenenue kinetku 6akrepuity, «CTpoeHHE MONOBBIX KIETOK», «CTpOeHHE XpOMOCOMBD», «KieTounsiii ukiy, «Pemmumkamust JJTHK», «Muto3»,
«Meito3», «IIpsimoe u HenpsiMoe pa3BUTHEY, «] aMeTOreHe3 y MIIEKOMUTAIOLIUX U YeT0BEKa», «OCHOBHBIE CTAIUN OHTOTEHE3a.

O6opynoBaHue: MUKPOCKOT, MUKponpemnaparsl «CrepMaTo301/ Ikl MIEKOMHUTAIOIIET 0y, «SHlekIeTka MiekonuTaoneroy, «Kapruokunes B KieTkax
KOpEIIKa JIyKay, MarHuTHas MOJIeNIb-anuinkaius «/lenenue kimerku», moaens JJHK, Monens meTadasHoit XpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 3. «HaOnrogeHrne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKPOTIpEnaparax.

Jlaboparopnast pabota Ne 4. «/3yueHne CTpOCHHUsI MOJOBBIX KJIETOK HAa TOTOBBIX MHKpPOIIpErapaTax».

Tema 6. HacieAcTBEHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3a1a4un reHeTUKU. lcTopHs pa3BUTHs TeHETUKU. POb HUTONOrUK ¥ SMOPHOJIOTHH B CTAHOBJIIEHUH T€HETUKU. BKiIax poccuiickux u
3apyOeKHBIX YIEHBIX B PA3BUTHE TCHETUKH. METO/IbI TeHETHKU (THOPUIOIOTHIECKHH, IMTOTEHETHIECKUIA, MOJIEKYIISIpHO-TeHeTHUeCKUii). OCHOBHBIE
Tr€HETUYECKNE MOHATHUSA. | eHeTnuecKass CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJEAOBaHUS IPU3HAKOB, ycTaHOBICHHBIEC . MenaeneM. MoHOrnOpuaHoe CKpenuBanue. 3aK0H €AMHO-00pa3usi THOPUIIOB TIEPBOTO
nokoseHus. [IpaBuino qoMuHUpOBaHus. 3aKOH paclleruieHus Tpu3HakoB. ['unoresa unctorel ramet. [1oHOE U HEMOIHOe JOMUHUPOBAHHUE.

JluruOpuHoe CKperuBanme. 3aKOH He3aBIUCHMOT'0 HACJIEIOBaHMsI MPU3HAKOB. [[uToreHeTHYeCKre OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.
Ananuzupyrouiee ckpeniuBanue. Vcnonb3oBaHue aHATU3UPYIOLIET0 CKPEUIUBaHUS AJIs OTIpeeNICHUs] TEHOTHUIIa OCOOH.

CueruieHHOE HacienoBanue npusHakoB. Pabora T. Moprana mo cierieHHOMY HacJIeIOBaHUIO TeHOB. HapylieHue cuiersieHrust TeHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTU. [ eHeTUUeCKre KapThl.

['enernka noja. XpoMoCOMHOE ONpeesieHUE Toyia. AyTOCOMBI U MOJOBBIE XpPOMOCOMBI. ['OMOramMeTHbIE U TeTeporaMeTHbie opranu3Mbl. HacnenoBanue
MIPU3HAKOB, CIIEIUIEHHBIX C MOJIOM.

N3menunBoCTh. BUibl ©I3MEHYMBOCTHU: HEHACIIEACTBEHHAs U HACJIEACTBEHHAs. Poib cpe/ibl B HEHACIIEICTBEHHONW U3MEHYMBOCTH. XapaKTepUCTUKA
MOIU(PHUKAITMOHHON U3MEHUYMBOCTH. BapualimoHHbIHN psi v BapuanimoHHas kKpuBas. Hopma peakuuu npu3Haka. KonnuecTBeHHbIE M KAUeCTBEHHBIC TPU3HAKU U
ux HopMa peakiun. CBOMCTBA MOAU(PUKAIIMOHHON U3MEHYHBOCTH.

HacnencTBenHnas, niam reHOTUNIHYECKAs, '3MEHYHUBOCTh. KoMOMHATHBHASI H3MEHYNBOCTh. Mel03 1 TI0JIOBOM ITPOIiecc — OCHOBa KOMOWHATUBHOM
M3MEHYUBOCTH. MyTallmoHHast U3MEHUYMBOCTh. Kitaccudukanus MyTanmii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYMHBI MyTanuii. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTHYECKUX PSAA0B B HACIEACTBEHHOM n3mMenunBoct H. 1. BaBunosa.

BresaepHast HaCIeACTBEHHOCTh U N3MEHYUBOCTb.



I'eneruka yenoBeka. Kapnorun yenoBeka. OCHOBHBIC METO/AbI TCHETUKH YEIOBEKA: T€HEATOTHYCCKUM, OJTM3HEIIOBBIHN, IIMTOTCHETUICCKU,
OMOXUMHYECKU, MOJIEKYJIIpHO-TeHeTuYecKuil. COBpeMEHHOE OIpe/ielIeHre FTeHOTUIIA: TOTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIHPOBAHKE, B TOM YHCIIE C
nomoreio [TI[P-ananuza. HacnencTBeHHbie 3a001eBaHUs YeIOBEKA: TeHHBIE 00JIe3HH, 0OJIE3HU C HACIEACTBEHHON MPEpacIioIOKEHHOCTHIO, XPOMOCOMHBIE
6om1e3nu. CoMaTuyeckue v reHepaTuBHbIe MyTarui. CTBOJIOBBIE KISTKU. [I[pUHIUIIBI 30pOBOTO 00pasa KU3HU, TUATHOCTUKH, TPODUITAKTUKU U JICICHHUS
reHeThuyeckux Oosie3Hei. Menuko-reHeTuYecKoe KOHCYIbTUPOBAaHNE. 3HaUeHHE METUIIMHCKON T€HETUKHU B MPEJOTBPAIICHUN U JICUCHUH T€HETHUECKUX
3a00JieBaHUI YeNOBEKa.

JdeMoHcTpanum:

[Moprpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabmuis! u cxembl: «MOHOrHOPHIHOE CKPELIMBAHUE U €70 IUTOT€HETHYECKast OCHOBAY, «3aKOH PacCILEIICHHs U €r0 IUTOTeHEeTHYeCKasi OCHOBAY,
«3aKOH YUCTOTHI TamMeT», «JlurudpuaHoe ckpemuBanmey, «lluTomornueckue 0CHOBBI AUTHOPUIAHOTO CKpeIuBaHus», «Meho3y, «B3auMmoeiicTBre amiebHBIX
reHOB», «I'€HeTHuUeCcKre KapThl paCTEHUH, )KUBOTHBIX U YelIOBeKa», «['eHeTrka nojay, «3aKkOHOMEPHOCTU HACJIEI0BAHMS, CLICTNIEHHOTO C MTOJIOM),
«KapuoTumsl 4eoBeKa 1 )KUBOTHBIX», «Buabl m3MeHUMBOCTH Y, « MoaupuKkalnoHHast UI3MEHUYUBOCThY, «HacnemnoBanue pesyc-hakropay, «I 'eHeTuka rpymmn
KpoBW», «MyTalmoHHasi U3MEHYHBOCTb.

Ob6opynoBanue: Moaenu-anminkanun «MoHoruopuaHoe ckpemuBanuey», «HenomHoe noMmuHupoBanuey, «lurubpuaHoe ckpemubanue», «llepekpéct
XPOMOCOM», MUKPOCKOII U MUKporpenapart «Jpo3zodunay (Hopma, Myramuu GopMbl KPBIILEB U OKPACKHU Tena), repbapuii «I opox moCeBHOM».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopnast pa6ota Ne 5. «M3yueHnue pe3yibTaTOB MOHOTHOPUTHOTO M AUTHUOPUAHOTO CKPEIIUBAHUS y TPO30(HIIbI HA TOTOBBIX MHKpPOIIpErapaTaxy.

Jlabopartopnast padota Ne 6. «M3yuenne MoauUKaITMOHHONW U3MEHYMBOCTH, IIOCTPOCHHUE BAPUAIIMOHHOTO Psijia M BAPHAITMOHHOW KPUBOY.

JlaGopatopnas padora Ne 7. «AHanu3 MyTaluii y qpo30(uiisl Ha TOTOBBIX MUKPOIIPENapaTaxy.

[TpakTuueckas padota Ne 2. «CocraBieHre U aHATTU3 POJOCTIOBHBIX YEIOBEKAY.

Tema 7. Cesiexkniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius KaK HayKa M MpoIecc. 3apokICHUE CeNeKIIuU 1 joMectukaius. Yuenne H. M. BaBuioBa o 1ieHTpax mpoucxXoXaeHUsI 1 MHOTO00pa3us
KYJIbTYPHBIX pacTeHUu. LIeHTpbl MPOUCXOXKAEHUS JOMAIIHUX KUBOTHBIX. COPT, MOpo/ia, IITaMM.

CoBpeMeHHbBIE METO/IBI CeNleKInK. MacCOBBIN M MHIUBUYaTbHBIA OTOOPHI B CENEKIIUU PACTEHUH 1 KUBOTHBIX. OIIEHKa YKCTEphepa.
brnuskoponcTBeHHOE ckpenuBanne — MHOpuauHT. Yucras auHus. CKkpemuBaHue YucThIX TuHUA. ['erepo3uc, nmm rubpuanas cwia. HepoacrsenHoe
CKpelrBaHue — ayropuaunr. Otnanénnas rudbpuansanus u e€ ycrnexu. MIcKycCTBEHHBIM MyTareHe3 U MoJy4yeHUe MOIUILIONI0B. JJoCTHKEHUs CelleKINU
pacTeHui, ’KUBOTHBIX U MUKPOOPTaHU3MOB.

brotexHonorus kak orpacibs NpoU3BOACTBA. | eHHast nHxkeHepus. Jtanbl co3nanus pekomounanTHoil JIHK u Tpancrennsix opranusmon. Kierounas
nHxeHepus. Kierounsle KynbTypbel. MUKPOKIIOHAIBHOE Pa3MHOKEHHE pacTeHn. KiIIoHMpOoBaHNe BBICOKONIPOAYKTUBHBIX CEJIbCKOXO035HCTBEHHBIX OPIraHU3MOB.
Dkosornueckue u dtuueckue npoosemsl. MO — reHeTndecku MOIU(PUITUPOBAHHBIC OPTaHU3MBI.

JleMoHcTpanuu:

IToprpersr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. VBaHOB.



Tabmuip! 1 cxembl: KapTa «L[eHTpBhI MPOUCXOKICHUS 1 MHOTO00pa3us KyJIbTYPHBIX pacTeHUi», «[1opopl JoMalTHUX )KUBOTHBIX», «CopTa KYJIbTYPHBIX
pactenuit», «Otnanéanas rudbpuausanus», «Padoter akagemuka M. @. UBanosay, «[lomummonausy, «O0beKTh OMOTEXHOIOTUNY, «KIIeTOUHBIE KYyIbTYPHI U
KJIIOHUpOoBaHue», «KOHCTpyHpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKY TUTOJIOB U KOPHETTONOB TUKUX (DOPM U KYJIBTYPHBIX COPTOB pacTeHui, repoapuii «CelbCKOX03sUCTBEHHBIC PACTEHUS).

JlaGopaTopHble U MpaKkTH4YecKue padoTbi:

Okckypeusi «OCHOBHBIE METOIBI U TOCTHXKEHHS CEJICKITUN PACTCHHUM M )KUBOTHBIX (Ha CEICKIIMOHHYIO CTAHIINIO, INIEMEHHYIO (pepmy,
COPTOUCIIBITATETLHBINA YUACTOK, B TEIUTMYHOE XO3SHUCTBO, 1a00PaTOPUI0 arpOYHUBEPCUTETA U HAYTHOTO IIEHTPA)».

7. TemaTu4eckoe NJaHUpoBaHue mo 6mosorun AJsi 10-ro kjacca B ycJI0BUSIX 0011e00pa30BaTeIbHOIO Kjacca, ¢ onpeaejeHuemM
OCHOBHBIX BH/IOB YUeOHO /1eATEJIbHOCTH COCTABJIEHO C YU4eTOM padoueil NporpaMMbl BOCIIUTAHHUS.

Ne ni/n KoanuecTtBo

Tema ypoka OcCHOBHBIE BUJIBI ICATEILHOCTH
4acoB
Buonorus kak Hayka. 2
1 buonorus B cucreme HayK. 1 OnpenensiroT moHATHS, GOPMUPYEMBIC B XOJI€ U3YUCHUS TEMBI.
OOBACHSIOT posih OMOTOTHU B (HOPMUPOBAHUH HAYIHOTO
MUPOBO33peHus. OIEHUBAIOT BKJIA Pa3TUYHbBIX YUCHBIX-
MeToabl MO3HAHMS KUBOW TPUPOJIBI. OMOJIOTOB B pa3BUTHE HAYKH OMOJIOTHUH, BKJIal OMOJIOTMYECKUX
2 [TpakTuueckas pabora Ne 1 «Vcnons3oBanue 1 Teopuil B HOPMUPOBAHHE COBPEMEHHOM €CTeCTBEHHO-HAYYHOM
Pa3IUYHBIX METOIOB [IPH U3yUEHUH KapTUHBI MUpa. Y CTAaHABIUBAIOT CBSI3U OMOJIOTHH C APYTUMU
OMOJIOTUYECKUX 0OBEKTOBY. HaykaMu. ['0TOBSAT cooOiienus (10K1aasl, pedepaTsl,
Mpe3eHTAaIMK) O BKJIaJle BBIIAIOIIUXCS YUCHBIX B pa3BUTHE
ouomnorun. PaboTaroT ¢ AIeKTPOHHBIM MPUIIOKEHUEM.
7KuBble cucreMbl U MX OPraHU3ALMS. 1
OnpenensitoT NoHATUS, GOPMUPYEMBIE B XOI€ U3YUEHUS TEMBI.
Briensitor cyimecTBeHHbIC TPU3HAKH KUBOUW MPUPOIBI
OMOJIOTHYECKUX CUCTEM (KJIETKH, OpraHu3Ma, BU/JIA,
AKOCHUCTEMBI). XapaKTEpU3yIOT OCHOBHBIE CBOMCTBA JKHUBOTO.
OOBACHAIOT OCHOBHBIE IPUYNHBI 3aTPYJHEHHH, CBA3aHHBIX C
buonoruueckue cuctemsl, IPOLECCH U UX
3 OTIpeICTICHUEM TTOHSATHUS «KU3HBY. OOBICHSIOT pa3IMuus U

U3y4yeHUE. . .
€IMHCTBO )KMBOW U HEKMBOI npuposl. [IpuBoasT npumepsl

CHCTEM Pa3HOro YpoBHs opranuzauuu. [Ipusogsat
JOKa3aTeJIbCTBA YPOBHEBOM OPraHU3alliy U 3BOJIIOLUH KUBON
pupoabl. ONpenensatoT OCHOBHBIE METO/IbI IO3HAHUS KUBOU
IIPUPOJBI.

XMMHUYECKHI COCTAB U CTPOEHHE KJIETKH. 8




XuMHUYecKnuil cocTaBs KiIeTKU. Boma u

4 1
MUHEpAJIbHBIE COJIH.
5} benku. CoctaB u cTpoeHne 6EIKOB. 1
DepMEHTBl — GUOIOTHYECKHE KaTaTH3aToPbL. XapakTepu3yloT 0COOEHHOCTU CTPOEHHUSI, CBOMCTBA U POJIb
JlaGoparopHas pa6ora Ne 1 «3yucHue HEOPTraHMYECKUX U OPTaHMYECKUX BEIIECTB, BXOAALINX B
6 KaTaIUTHYECKOI aKTHBHOCTH (DEPMEHTOB (Ha 1 COCTaB KHUBBIX OPIraHU3MOB. Y CTAaHABJIUBAIOT IPUYUHHO-
IpEMepe aMUIIa3bl HIH KATAIa3bl)y. CJICZICTBEHHBIE CBSI3U MEXKIY XUMHUUYECKUM CTPOCHHUEM,
7 Vrnesoast. JIunumst 1 CBOMCTBaMHU U (DYHKIIUSIMU BEIIECTB HA OCHOBE TEKCTOB U
: : HUCYHKOB yueOHMKA. [[pUBOAST IPpUMEPHI OPraHUYECKUX
8 Hyxneunosbie kuciotsl. ATO. 1 PHEYHKOB Y1 P PHMEpE! 0P
BelIeCTB (YTJEBOJIOB, JIUMUIOB, OCJIKOB, HYKJIEHHOBBIX
9 VcTopust 1 METOJIBI U3Y4CHHUS KIICTKH. 1 KHCJIOT), BXOJSILIIUX B COCTAB OPraHU3MOB, MECT HX
Kierouynas teopus. JIOKaJIU3aIuK U OUoIorudeckoit ponu. Paborator ¢
10 KireTka Kak 1enocTHas KuBasi CHCTEMA. 1 WLTIOCTpalsiMU yueOHuKa. PematoT Onosornueckue 3a1auu.
CTpOGHI/Ie BYKapI/IOTI/ILIeCKOI\/'I KJIETKH. Brimonmasior na6opaTopHLIe, IIPaKTUYCCKHUEC U
Ha60paT0pHa;1 pa60Ta Ne 2 «I/IqueHHe HCCJICA0BATCIIbCKUE paGOTBI o HBY‘{aGMOﬁ TEME.
11 CTPOCHUS KJIIETOK PaCTEHUMN, ’KUBOTHBIX, 1
rpuOOB 1 OaKTepuil MO MUKPOCKOTIOM Ha
TOTOBBIX MUKpPOIIpenapaTax u X OMHCAHUE.
KusHeneATeILHOCTH KJIETKH. 6
12 OOMeH BelecTB UM METabO0IN3M. 1 OnpenenstoT NOHATHSA, POPMUPYEMBIE B XO/I€ U3yUCHHS TEMBI.
13 ®oTocuHTE3. XEMOCHHTE3. 1 XapaKkTepu3yIoT KIETKy KaK CTPYKTYPHO-(byHKIHOHAIBHYIO
14 SHepreTHueCKHil 06MEH 1 €IMHUILY )KUBOTO. BBIIEISIOT CyIIECTBEHHBIE TPU3HAKH
. CTPOCHHUSI KJIIETKH, €€ OPraHOUOB, sApa, MeMOpaHbl,
JKvzHeHHBIN MK KIEeTKU. J[eneHue KIeTKu. .
XPOMOCOM, JTOSIIEPHBIX U AJEPHBIX KJIETOK, KIIETOK PACTCHHIA,
Muros. JlabopaTopnas padota Ne 3
YKUBOTHBIX U Tpu0O0B. CpaBHUBAIOT OCOOEHHOCTH CTPOCHUS
15 «Habmroienre MuTO3a B KJIIeTKaX KOHYHMKA 1 .
TOSZICPHBIX U SACPHBIX KIETOK, KIETOK PACTEHUH, IKUBOTHBIX
KOpeIlIKa JyKa Ha TOTOBBIX
U TpuOOB U JENaloT BIBOJbBI HA OCHOBE CPAaBHEHUS.
MHUKPOITpenaparaxy.
VYcTaHaBIMBaOT NPUYHMHHO-CIIEICTBEHHBIE CBSA3U MEXKIY
16 buocuntes Genka. Peakius MaTpuaHOro 1 CTpPOEHHEM M (PYHKIMAMH OUOJIOTHYECKAX CUCTEM HA IPUMEPE
CHHTE3A. KJICTKH, €¢ OPraHOM/IOB U BBIIIOJTHIEMbIX UMHU ()YHKIIHIA.
Pabotatot ¢ mutroctpanmsimu yueoHuka. [lonp3yrores
IUTOJOTHYECKON TepMHUHONIOTHEH. OO0CHOBBIBAIOT MEPHI
17 Tpancnsus — 6nocuHTe3 Oenka 1 npodunakTuku 6aKTepuaIbHbIX 3a00aeBaHui. BoImonHsaoT
nabopaTopHbIe, MPAKTUYECKHE U UCCIIE0BATEIbCKHE PA0OTHI
10 U3y4aeMoil TeMe
Pa3mMHo:KeHUe U MHANBUIYAJIbHOE PAa3BUTHE 5




OPraHHu3MOB.

18 Hexnerounsie popmbl )KU3HU — BUPYCHI.

19 @DopMBI Pa3MHOKEHUSI OPTAHU3MOB.

20 Meiios.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIIETOK.

21 OmnonorBopenue. JlabopaTtopuast padora Ne 4
«M3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpenapaTax.

22 NuauBuayanbHOE pa3sBUTHE OPTaHU3MOB.

OnpenenstoT NOHATHSA, POPMUPYEMBIE B XO1€ U3yUCHUS] TEMBI.
Beiensior cyiiecTBeHHbIe IPU3HAKY MIpoIiecca JIeIeHUs
KJICTKH. XapaKTepU3ylT ONOJIOrH4ecKOe 3HaYeHNE U
OCHOBHBIE (Da3bl MUTO3a, UCIIOJIB3Ysl PUCYHKH YUEeOHHKA.
Be1ensor cyuecTBeHHble IPU3HAKU TPOLIECCOB
Pa3MHOXEHHUS U OIUIO0TBOPEHHUs. ONMUCHIBAIOT CIIOCOOBI
BEreTaTUBHOIO pa3MHoOkeHUs. [IpuBoasT npumepsl
OpPTraHU3MOB, Pa3MHOXKAIOLINXCS OECIIOIBIM H MTOJIOBBIM
myTeM. XapakTepu3yloT OMOJIOrnYecKoe 3HaUeHHE U
OCHOBHBIE (pa3bl Meli03a, UCIIOIB3Ysl PUCYHKH YUeOHHKA.
XapakTepusyroT cTauu 00pa30BaHUs MOJIOBBIX KJIETOK,
UCTONB3Ys cXeMy yueOHuKa. OOBSACHIIOT OMOJIOTHYECKYIO
CYIIHOCTb OIJIOJOTBOPEHUS. XapaKTepU3yIOT 0COOEHHOCTH
JBOMHOIO OINIOOTBOPEHUS Y pacTeHuil. Onpeaenstor
3Ha4eHHE UCKYCCTBEHHOI'0 OMIO0TBOpeHUs. CpaBHUBAIOT
MHTO3 U MEWO03, SUUEKIETKU U CIEPMATO30UIbI,
CIIepMaTOreHe3 U OBOTEHE3, MT0JI0BOE U Oecrionoe
pa3sMHOXEHHE U JIENIAI0T BbIBO/IbI HA OCHOBE CPABHEHUS.

HaCJIe,HCTBeHHOCTb U USMCHYUBOCTDH OPIraHUu3MOB.

23

I'enetnka — HayKa 0 HaCJICACTBCHHOCTHU U
U3MCHYHMBOCTH.

24

3aKOHOMEPHOCTH HACIIEIOBaHUS TPU3HAKOB.
MoHoruOpuaHOE CKPEINBAHHUE.

25

JluruOpuHOE CKpeIuBaHue. 3aKOH
HC3aBUCUMOI'O HACJICAOBAHUA ITPU3HAKOB.

26

CueruieHHOE HACIeOBaHUE PU3HAKOB.
Jlabopartopnast pabota Ne 5 «M3yuenue
PE3yNbTaTOB MOHOTUOPHUIHOTO U
JTUTHOPUTHOTO CKPEIIMBAHUSA Y IPO30(DUIIBI
Ha TOTOBBIX MHKPOIIPETIapaTax.

27

I'eneruka nona. HacnenoBanue mpu3HaKoB,
CHCIINICHHBIX C ITOJIOM.

28

N3menunBocTh. Henacnencrteennas
M3MEHYMBOCTH. Jlaboparopras padota Ne 6.
N3yuenne Mo upuKamOHHON

OnpenenstoT NoHATUsA, GOPMUPYEMBIE B XOJI€ U3YUEHUS TEMBI.
OrnpenensioT OCHOBHBIE 33/1a4U COBPEMEHHOM Ir'€HETUKHU.
XapakTepu3yloT coAepKaHuEe 3aKOHOMEPHOCTEM
HACJIEIOBAHUS, YCTAHOBIICHHBIX [. MenaeneM, XxpOMOCOMHOM
TEOPHUH HACJIEICTBEHHOCTH; COBPEMEHHBIX MPEJCTaBICHUM O
TeHE U TeHOME, 3aKOHOMEepHOCTeH N3MeHIHBOCTH. OOBSACHSIOT
Bkaaa ['. Menzaens u Apyrux y4eHbIX B pa3BUTHE
OMOJIOTMYeCKON HAyKH, 3HAYEHUE YCTAaHOBICHHBIX UM
3aKOHOMEpPHOCTEH B (hopMUpOBaHUE COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA; TPUUUHBI
HAaCJEACTBEHHBIX U HEHACIEACTBEHHBIX N3MEHEHUN.
[IpuBoasT AOKA3aTENHCTBA POJICTBA KUBBIX OPraHU3MOB Ha
OCHOBE IMOJI0)KEHU reHeTUKHU. [10b3yI0TCS reHeTHYeCKOon
TEPMUHOJIOTUEN U CUMBOJIMKOM. Pemaror syeMeHTapHbie
reHetTudeckue 3anadu. COCTaBISIOT 3JIEMEHTAPHBIE CXEMBI
CKpEIIUBaHUS.




MU3MEHYUBOCTH, IOCTPOCHUE BAPUALIMOHHOTO
psiia ¥ BapUallMOHHOM KPUBOM.

HaCHe,Z[CTBeHHa}I NU3MCHUYUBOCTD.
Jlaboparopnas padota Ne 7. «AHanu3

29 MYTaIi y Ipo30(HIIbI Ha TOTOBBIX
MHUKPOTIperiapaTax.
30 I'eneTnka ueoBeka.
PesepBHEIil ypok. O000IICHHE 110 TEME
31 «HacnencrBeHHOCTE U N3MEHYNBOCTH

OpraHU3MOB.

Cenexkunst oprann3mMoB. OCHOBBI OHOTEXHOJIOTHH.

32 Cenexuus Kak HayKa M Ipoliecc.

MeTo/1bl M JOCTUKEHHUSI CEIEKLIMU PACTEHUN U
SKUBOTHEIX.

33

34 buorexHonorus kak orpacip Iponu3BOJCTBA.

OnpenenstoT NOHATHSA, POPMUPYEMBIE B XO/I€ U3yUYCHHS TEMBI.
OnpenendroT TIaBHbIE 33/1a4U U HAIIPABJICHHUS] COBPEMEHHOU
cenekuuu. Xapakrepusyrot Bkiaz H. 1. Basunosa B passurue
Oounosornueckoi Hayku. OLIEHUBAIOT JOCTHKCHUS U
MIEPCIEKTUBBI OTEYECTBEHHON U MUPOBOM CEIEKLIUH.
XapakTepu3yloT METO/IbI CENIEKITMOHHONU padoThl. CpaBHUBAIOT
MacCOBBI U MHIUBUAYAIbHBINA 0TOOp. BeIgenstor
CYLIECTBEHHbIE MPU3HAKHU MPOIECCa UCKYCCTBEHHOTO 0TOODA.
OneHuBaloT JOCTHXKEHUS U TIEPCIIEKTUBBI Pa3BUTHS
COBPEMEHHOM OMOTEXHOJOTUH. AHATM3UPYIOT U OIICHUBAIOT
ATHYECKHUE aCIIEKThl HEKOTOPBIX UCCIIE0BaHUI B 00IacTh
OMOTEXHOJIOTHH

8. Onucanne MaTePHAILHO-TEXHHYECKOI0 obecreueHnst 00pa3oBaTelbHOro mpoiecca

Harnsigable u 1eMOHCTpallMOHHBIE CpeACTBA 00pa3oBaHus: repoapun, o0pas3ibl HCKOMAEMbIX paCTEHUI MKUBOTHBIX, HA0Op MUKPOIIPENapaToB,

KOMHaTHbBIE PACTEHUSs, JIOTOK JUIsl pa3JaTOYHOTO MaTepuana, Jymna py4yHas, Ha0op HUHCTPYMEHTOB Jis IPenapupoOBaHus, MUKPOCKOI CBETOBOM

IIKOJIbHBIA, KOMITBIOTEP, MYJIbTUMEIUINHBIN TPOSKTOP.

OBOPYJIOBAHME JIJI1 IPOBEJIEHU S JIABOPATOPHBIX, IPAKTUUYECKUX PABOT,JJEMOHCTPAIIUI

Habop mukpomnpenaparoB )UBOTHBIX TkaHelIleuaTHbIE OCOOHS
Bnaxnsie npenapatsl BHyTpeHHee cTtpoeHne KpeickiMeny3a

PazButne kpoicet Kommtekt 2 Komnekuu




Bpenurenu BaxXHENIINX CEIbCKOXO035MCTBEHHBIX KyIbTypBpenurenu eca
IIpencraBurenu OTpsI0B HACEKOMBIX PAKOBHHBI MOJUIIOCKOB
Pa3naTouHbIi MaTepral 10 CKeJIeTy MIIEKOIIUTAIOIIEeroPa3naTouHelii MaTeprall o CKeJIeTy IMTHIBI

Ckenet royos
Moaenu Mo3r mo3BOHOYHBIX

Penvedusie Mogenu Apxeontepukc, BHyrpenHee ctpoenue noxaeBoro uepBsllocoOust meyaTHbie

[TopTtpeTtsl OHoOrOB

TabmuIs! 10 300JI0THH (CTPOCHHE KUBOTHBIX ) TabIUIIBI IO 300JI0THUH (pPa3HOOOPa3UE KUBOTHBIX )

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/5/Yuu.py https://uchi.ru/

VYpoxku 6uomorun https://www.uchportal.ru/load/74 UnrepaktuBuas gocka https://www.uchportal.ru/load/216

KommnbroTepHbie mporpammel o 6uostoruu https://www.uchportal.ru/load/79ITpesenrarium

https://www.uchportal.ru/load/75

denepanbHblil mopran «Poccuiickoe odpazosanue» http://www.edu.ru/3Byku mpupoast

http://www.tatarovo.ru/sound.html

Hudoypox https://infourok.ru


http://www.uchportal.ru/load/74
http://www.uchportal.ru/load/216
http://www.uchportal.ru/load/79
http://www.uchportal.ru/load/75
http://www.edu.ru/
http://www.tatarovo.ru/sound.html
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