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IHHOACHUTEJBHAA 3AIINCKA

Pabouyasi nporpamMmma no 0Mos10ruu AJs 9 Kjiacca COCTaBJICHA B COOTBETCTBHH CO CJIeYIOIIMM HOPMATHBHO-NIPABOBBIM O0ecreYeHueM:

denepanbHbI TOCYIapCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT OCHOBHOTO 00IIero 00pa3oBaHMs, YTBEPKACHHBIN MprUKa3zoM MUHOOpHAYKH
Poccum ot 17.12.2010r. Ne 1897 ¢ u3MeHEeHUSIMU U TOTIOJIHEHUSIM;
OcHoBHas 0O6pa3oBaTtenbHas IporpaMMa ocHOBHOTO ob1ero oopazosanus OAHO «Jluneps» ¢pumman «O6pa3oBarenbHblii eHTp Cyo00TaN;

VYuebnsrii mman OAHO «JIunepsr» punman «Ob6pazoBarenbhblil neHTp Cy060Ta»;

ITpuka3 MunucrepctBa obpazoBanuss PD «O06 yrBepkaeHuu (QenepanbHOro MepedyHs y4eOHUKOB, PEKOMEHIOBAHHBIX (JOIMYLICHHBIX K
MCIOJIB30BAHUIO B 00pa3oBaTEIbHOM Ipolecce) B 00IIe0o0pa30BaTeNbHBIX YUPEKICHHUIX, UMEIOIUX TOCYIAapCTBEHHYIO AaKKPEIUTALUIO Ha
2021-2022 yueOHBIi TOI;

«[Tomo>xxeHue o CTPyKType, MOpsAKe pa3padOTKU U YTBEpKIEHHUs pabounx MporpamMm yu4eOHbBIX KypCOB, IPEIMETOB, TUCIUIUIMH (MOIYIIEH)
OAHO «JIuneps» ¢punman «O0pa3oBarenbHblii eHTp Cy600Ta»

Pabouas mporpamma peanusyetcs yepe3 yueOHo-meToanueckuii KoMIuiekT (YMK) npeamernoit muann «JIunus xuszan» aBtopoB: B. B. Ilaceunuk,
C.B. Cymaroxun, I'.C. Kanunosa, I'. I'. [lIsenioB, 3.I'. 'anoHtok u Ap., B COCTaB KOTOPOTO BXOJSAT:

buonorus. Paboune nporpammel. [Ipenmernas nuaus yaeOHUKOB «JIuHMs sxu3Hm». 5-9 kimaccel, nox pea. B.B. [laceunuka. - M.
[Ipoceemenue, 2018 — 128¢

B.B. INaceunnk, A.A. Kamenckuit, I'.I'. IlIBenioB. buonorus. 9 knacc (yue6nuk) M. I[Ipocsemenue, 2019 — 208 ¢

B.B. Ilaceunuk u ap. buonorus. Pabouas TeTpans. 9 kiacc.

B.B. Ilaceunuk u ap. buonorus. [Tocobue ms yuurens. 9 kimace

B.B. Ilaceunuk u ap. buonorus. UHnuBuayansHO-rpyInoBas neaTeabHOCTh. [loypounbie pa3paboTku. 9 kimacc

CornacHo yueOHOMY IUIaHy YUPEXKACHUS U TPUMECTPOBOM CHCTEMBI O0YUEHUS Ha peaTn3alMio TON MPOrpaMMbl OTBOAUTCS 2 Yaca B HEZeNIo, 68
4acoB B I'OJ.



IlnanupyemMble pe3y/ibTaThl OCBOEHHsI YUeOHOr0 MpeaMeTa.
CopneprkaHue Kypca HalrpaBlieHO Ha (pOpMHUpOBaHUE YHUBEPCATBHBIX YU€OHBIX JeHCTBUIL:
JInuHocTHbIE YV

VYyamuecs Haydarcs:
® 0CO3HaBaTh COBPEMEHHOE MHOT000Opa3ue THIIOB MHPOBO33PECHHS, OOIIECTBEHHBIX, PEUTHO3HBIX, ATEUCTUUYCCKUX, KYJIbTYPHBIX TPaIUIINAM,
KOTOPBIC OTMPENIETSAIOT pa3Hble 0OBSICHEHHS IPOUCXOISIIETO B MUPE;
® C yYeTOM 3TOr0 MHOT000pa3us MOCTEIEHHO BHIPAOATHIBATH CBOM COOCTBEHHBIC OTBETHI HA OCHOBHBIC YKH3HEHHBIC BOTPOCHI, KOTOPHIC CTABUT
JIMYHBIN KU3HEHHBIN OIIBIT;
®  VYNUTHCA MPHU3HABATH MPOTUBOPEUMBOCTh U HE3ABEPIICHHOCTh CBOMX B3IUISIZIOB HA MUP, BO3MOXHOCTh UX U3MEHEHHS;

® [IOHUMAaTh COLUANBHYIO 3HAYUMOCTb U COJEpKaHUE MPOQecchii, CBA3aHHBIX ¢ OMOIOTHEH

VYyamuecs noixy4ar BO3MOKHOCTb HAYUUThCS:
® UCHBITHIBATh YyBCTBO FOPAOCTH 32 POCCUHUCKYIO OMOIOTHYECKYIO HAYKY;

® HCIBITHIBATH JIIOOOBB K MIPHUPOJIE;
® [IpPU3HABATh MPABO KAXKIOI0 HA COOCTBEHHOE MHEHHUE;
® MPOSIBJIATH TOTOBHOCTh K CAMOCTOSITENIbHBIM MOCTYIIKaM U JEHCTBUSAM Ha 01aro mpupoibl;
® yYMEThb OTCTAauBATh CBOKO TOUKY 3PEHHS;
® KPUTUYHO OTHOCHUTHCS K CBOMM ITOCTYIKaM, HECTH OTBETCTBEHHOCTD 3a IOCIEICTBUS;
® yYMETh CIYIIATh U CIBIATH IPYroe MHEHUE.
PeryasituBubie YY /|
VYyamuecs Haydarcs:

®  CaMOCTOSITENILHO OOHAPYXUBATh M (POPMYITUPOBATH MPOOJIEMY B KIIACCHOW ¥ MHIMBUAYAIbHON YIeOHOW ACATEIBHOCTH;
® BBIJBUTaTh BEPCUU pELICHHUS MPOOJIEMBbI, OCO3HABaThb KOHEUHBIM pe3ynbTaT, BbIOMPATh U3 TMPEUIOKEHHBIX BapUAaHTOB U HUCKaTh
CaMOCTOATCIIBHO CPCACTBA JOCTUIKCHUSA LICIIN,
® COCTaBIATH (MHIWBHUAYATBHO WX B TPYIITIE) TUIAH peUIeHUs MPOOIeMbl (BHITTOTHEHUS TTPOCKTA).
VYdanmecs moxy4at BO3SMOXHOCTh HAYUUThCS:

e mox0upaTh K KaKI0i mpoodiieme (3a1aue) aeKBaTHYIO0 € TEOPETHIECKYIO MOJICIIb;

e paboTaTh MO MNPEUIOKEHHOMY WM CaMOCTOSITEIbHO COCTaBIEHHOMY IUIaHY, MCIIOJIB30BaTh HAPsy C OCHOBHBIMH U JONOJHHUTEIbHBIC
cpezacTBa (CripaBOYHas JIUTEPATypa, CI0KHbIE TPUOOPHI, KOMITBIOTED).



e CBOOOJHO TOJB30BAaTHCSA BBHIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKHM M CaMOOLIEHKH, MCXOJS M3 LEIM U HMEIOLIUXCS KPUTEpUEB, pasiuyas
pe3yibTaT M CIIOCOOBI IEHCTBUIA.

B X0Z€ MPCACTABJICHUS ITPOCKTA AaBATh OLICHKY €0 PE3yJibTaTaM.

CaMOCTOATCIIBHO OCO3HABATH IMPUYUHBI CBOCTO YCIICXa WUJIM HCYCIICXAa U HAXOUTh CHOCO6BI BbIXOJa U3 CUTYyAllUU HCYCIICXaA.

YMETh OLIEHUTH CTEMNEHb YCIEIHOCTH CBOSH MHIUBHIYaJIbHON 00pa3oBaTeIbHON IEATEILHOCTH.

JlaBaTh OILICHKY CBOMM JINYHOCTHBIM KAaueCTBaM M 4epTaM XapakTepa («KaKoB s1»), ONPEAeIATh HANPABICHUS CBOETO PAa3BUTHUS («KAKHM s XOUy
CTaTh», «4TO MHE JUIsl 3TOTO HAJI0 CENATh)).

ITo3naBaTtenbHble YY /]
VYyamuecst Haydarcs:

® aHAIM3UPOBATh, CPABHUBATH, KJIACCU(DHUIIMPOBATH U 0000IIATH TOHSITHS:
1 naBath onpeneneHue MOHATHIM Ha OCHOBE M3yYEHHOTO Ha PAa3JIMYHBIX MpeIMeTax y4eOHOro MaTepHuana;
2 OCYyHIECTBISTH JIOTHYECKYIO OTIEPAIMIO YCTAHOBIICHUS POJIO-BUOBBIX OTHOIICHH;
3 0606H_IaTb MOHATUA — OCYIICCTBIIATH JIOTUYCCKYHO OIICpAlUI0 MCPEXOJa OT IMOHATHA C MCHBIIUM OGT;GMOM K IIOHATHUIO C 60JII>HII/IM
00BEMOM;
o CTPOUTD JIOTUICCKOC PACCYKACHUC, BKIIFOYAIOIICC YCTAHOBJICHUC MPUYNHHO-CIICACTBCHHBIX CB}I3€I>'I;
o co3aaBaTb MOJCIIN C BBIACIICHUECM CYHICCTBCHHBIX XapPaKTCPHUCTUK O6’beKTa, HpeO6paBOBBIBaTB MOACJTIN C ICJIBbIO BBIABIICHUSA 06H_II/IX 3aKOHOB,
OTIpENIENIAIONNX JAHHYIO MIPEIMETHYIO 00J1aCTh;
® TPENCTaBIATh WH(POPMAIIUIO B BUJE KOHCIEKTOB, TAOJIHII, CXeM, TPa(HUKOB.
Ydanuecs moxy4ar BO3SMOXHOCTh HAYUUThCS:
e 1mpeoOpa3oBBIBaTH HH(OPMAITUIO W3 OJHOTO BUJA B APYTOW U BRIOUPATh YI0OHYIO s ceOst hopMy (DUKCAITMU U TTPEICTABICHHS HHPOPMAITIH.
® TIPEICTaBIATh HH(GOPMAIMIO B ONITUMAIBHOM (hOpME B 3aBHCUMOCTH OT aJIpecaTta;
® CcaMOMy CO3/1aBaTh MCTOYHHKH WH(OpPMAIMKA PA3HOTO TUNA W JJIS pa3HbIX ayaUuTOpHiA, cCOOM0AaTh MH(POPMAIMOHHYIO THTHEHY M TpaBUia
nH(pOpMaMOHHOI 06€30MacHOCTH;
¢ YMCTb UCIOJB30BATh KOMIIBIOTCPHBIC 1 KOMMYHUKAIIMOHHBIC TCXHOJIOTMU KaK HHCTPYMCHT JIA JOCTUKCHHA CBOUX Heﬂeﬁ;
® yMeTh BHIOMpATh aJCKBATHBIC 3a/1a4€ HHCTPYMEHTAIbHBIC IIPOTPaMMHO-AIIIAPATHHIC CPEACTBA U CEPBUCHI.

KommynukaruBubie YV /|
VYyamuecst Haydarcs:
® CaMOCTOSITEIILHO OPraHU30BBIBATh YU€OHOE B3aUMOJECHCTBHE B IpyIIe (ONpeaesaTh 001Iue 1IeNid, pacpelesiTh pOJid, 10rOBapUBATHCS IPYT C
JIPYTOM U T.11.);
® OTCTaMBas CBOIO TOUKY 3pEHUS, IPUBOJAUTH aPTyMEHTHI, MOATBEPKAast UX (aKTaMu;
® B UCKYCCHM YMETh BBIIBUHYTH KOHTPApTyMEHTHI, Tepepa3zupoBaTh CBOIO MBICIIb (BJIaJIECHUE MEXaHU3MOM HKBHUBAJICHTHBIX 3aMEH).



yan_II/IeCH ImoJiydaT BO3MOKHOCTb HAYYUTBCA:

KPUTHYHO OTHOCHUTHCSA K CBOEMY MHEHHIO, C IOCTOMHCTBOM IMPU3HABATh OMIMOOYHOCTh CBOEr0 MHEHHMsI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH
€ero;
YMETh B3TITHYTh Ha CUTYAIlUIO C MHOM MO3UIIUU U TIOTOBAPUBATHCS C JFOJBMHU HHBIX MO3UIINN

MetanpeamerHbie Y'Y J{

VYyamuecst Haydarcs:

CaMOCTOSITENIbHO OIpPENeNsaTh IEIM CBOEro OOy4eHHs, CTaBUTh M (OPMYIUpOBaTh AJii ceOs HOBbIE 3ajayd B yu€Oe M MO3HaBaTeIbHON
NEeSATEIbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI CBOEH NTO3HABATEIBHOM E€ATEbHOCTH;

CaMOCTOSITENILHO TUIAHUPOBATh IYTH JOCTHXKCHHUS IIeJIe, B TOM YHCIIe aJTbTEpPHATUBHBIC, OCO3HAHHO BHIOMparh HamOomee 3hdeKTHBHBIC
CHOCOOBI pelieHus] y4eOHBIX U TO3HABATEIbHBIX 33134,

COOTHOCUTh CBOM JECHCTBUSA C IUIAHUPYEMBIMU pPE3YIbTaTaMH OCYIIECTBIATH KOHTPOJb CBOEH JEATEIBHOCTH B IMPOLECCE TOCTUKEHUS
pe3ysbTara, OMpeAesaTh CIOCOObl ACHCTBUN B paMKax MPEIIOKEHHBIX YCIOBUW W TpeOOBaHMM, KOPPEKTUPOBATh CBOU JCHCTBUS B
COOTBETCTBHUU C U3MEHSAIOLIEHCS CUTYaLIUEN;

OLIEHUBATh MPABUILHOCTD BBHITIOJHEHHS Y4eOHOI 3a1a4u, COOCTBEHHBIE BOBMOKHOCTH €€ pPelleHus;

BJIQJICHUE OCHOBAMH CaMOKOHTPOJISI, CAMOOIICHKH, IPUHSITHS PEUICHUH U OCYIIECTBICHUS OCO3HAHHOTO BHIOOpA B yUeOHOW M TIO3HABATEIHHOU
e TENbHOCTH;

OTpe/IeNATh TOHATHUSA, CO3JaBaThb OOOOIIEHHWS, YCTaHABIMBAaTh aHAJIOTHH, KJIacCU(UUIUPOBaTh, CaMOCTOSATENbHO BbIOMpAaTh OCHOBAHUSA U
KpUTEpUH U1 KilacCu(UKalluY, YCTaHABIUBATh IPUUUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PACCYKIEHUE, YMO3aKIIOUeHUE U J1e1aTh
BBIBO/JIbI;

yan_II/IeCH ImoJiydaT BO3MOXKHOCTb HAYYUTBCA:

YMeHue co3iaBath, MPUMEHSTh M MPE0OPa30BhIBATH 3HAKH M CHMBOJIBI, MOJICTTH M CXEMBI JUIsl pEeIICHUsT YIeOHBIX U TO3HABATEIHHBIX 33]1a4;
CMBICIIOBOE YTCHHUE;

YMeHue opraHu3oBbIBaTh Y4eOHOE COTPYAHHUUECTBO U COBMECTHYIO JESATEIBHOCT C YUUTEIEM U CBEPCTHUKAMU, pab0TaTh UHINBUIYaJIbHO U B
rpymre: HaxoAuTh o0lIlee pelieHue 1 pa3peliarh KOHGINKTH Ha OCHOBE COTJIACOBAaHUS MO3UIMM U yuéTa UHTEPECOB, (HOPMYIHPOBATh,
apryMeHTUPOBaTh U OTCTaUBaTh CBOE MHEHUE

IIpenmernbie YV /|
VYyamuecs Haydarcs:

OTIPENENIATh MPU3HAKH OMOJOTHYECKHX OOBEKTOB: YKMBBIX OPraHM3MOB; F€HOB M XPOMOCOM; KJIETOK M OPraHMU3MOB pPAcTEHWH, KUBOTHBIX,
rpuOOB U OaKTEepHUit; MOMYJISAILINA; KOCUCTEM M arpodKOCHCTEM; Oroc]ephl; pacTeHH, )KUBOTHBIX U TPHOOB CBOETO PErHOHA;

IMOHUMATb CYHIHOCTb 61/IOJIOFI/I‘-IGCKI/IX MponecCCoB: O6M€Ha BCIICCTB U MPCBpPALICHUA SHCPIrUU, NMUTAHUA, JbIXaHUSA, BBIACICHHUA, TPpaHCIIOPTA
BEIIECTB, POCTa, Pa3BUTHS, PA3MHOKCHHUS, HACIIEJACTBEHHOCTH ¥ M3MEHUHUBOCTH, PETYISIIUU KU3HEACITEILHOCTH OPraHi3Ma, pa3apakuMOCTH,
KpyroBOpOTa BEIUIECTB H MPEBPAIICHUS YHEPTHH B SKOCUCTEMAX;



OOBSICHATB: POJIb OMOJIOTUU B (JOPMHUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B MPAKTHUECKOW JCSITEIBHOCTH JIIOJICH H
CaMoTO yYEHHKA; POJICTBO, OOLTHOCTH MPOMCXOXKICHHUS U IBOJIOIHMIO PACTCHUN W KHUBOTHBIX (HA MIPUMEPE COTIOCTABIICHHSI OTACIBHBIX TPYIII);
pONb pa3MYHBIX OPraHU3MOB B JKM3HH YEJIOBEKAa M €ro JACSATeNbHOCTH, B3aWMOCBS3H OPTaHM3MOB M OKPYXKAIOMIEH Cpelbl; pPOJib
OMOJIOTMYECKOTO Pa3HOOOpa3usi B COXpaHEHWH OWocdepbl; HEOOXOAMMOCTh 3alllMThl OKPYXKAIOMIeH Cpeabl; POJCTBO YEJIOBEKa C
MJICKOTMTAIOIIMMH JKUBOTHBIMH, MECTO M POJIb UEIOBEKA B MPHUPOJIC; B3AMMOCBS3H YEIIOBEKA U OKPYKAIOIMIEH Cpefbl; 3aBUCUMOCTh 3I0POBbS
YeJIOBEKa OT COCTOSHUSI OKPY)KAIOWIEH Cpelbl; MPUYMHBI HACIEICTBEHHOCTH WM W3MEHYHBOCTH, TPOSIBICHHS HACIEJACTBEHHBIX 3a00JICBaHUM,
UMMYHHTETA y YEIIOBEKa; POJIb TOPMOHOB M BATAMUHOB B OPTaHU3ME;

n3ydaTh OMOJIOTHYECKHE OOBEKTHI M IMPOIECCHI: CTAaBUTh OMOJIOTMYECKHE DKCIEPUMEHTHI, OMMCBHIBATH M OOBSCHITH PE3yJbTaThl OIBITOB,
HaOJIOAATh 32 POCTOM M Pa3BUTHEM PACTEHHIA U )KUBOTHBIX, TIOBEJCHUEM JKUBOTHBIX, CE30HHBIMU H3MEHEHUSIMH B IIPHPO/IE; pACCMATPHBAThH HA
TOTOBBIX MUKPOIIpETnapaTax 1 OMUCHIBATh OMOIIOTUIECKUE OOBEKTHI;

pacro3HaBaTh ¥ OMUCHIBATh: Ha Ta0JIMI[aX OCHOBHBIC YaCTH U OPTaHOMIBI KIIETKH, OPTaHbl U CUCTEMBI OPTaHOB YeJIOBEKA; Ha JKUBBIX 00BEKTaxX
1 TaOJHIIaX OpPTaHbI IIBETKOBOTO PACTEHUS, OPTaHbl M CHCTEMBI OPT'aHOB KHBOTHBIX, PACTEHUS PA3HBIX OT/EIOB, )KHBOTHBIX OTACIHHBIX THUIIOB
U KJIaccoB; Hawboyiee paclpOCTPaHEHHBIE PACTCHHsI W JKUBOTHBIX CBOEH MECTHOCTH, KYJIBTYPHBIE PACTCHHsI W JOMAIIHUX >KUBOTHBIX,
CbeIOOHBIE U SIOBUTHIC TPHOBI, OTTACHBIE JIJISl YEJIOBEKA PACTEHUS U KHUBOTHBIX;

BBISIBJISITH H3MEHYHBOCTH OPTAaHU3MOB, MTPUCIIOCOOJICHHSI OPraHU3MOB K Cpejie OOMTaHUSs, TUIIBI B3aUMOJICHCTBUS Pa3HBIX BUIOB B IKOCHCTEME;
CpaBHHMBAaTh OWOJNOTHYECKHE OOBEKTHl (KJIETKH, TKaHW, OpPTraHbl ¥ CHCTEMbl OPTraHOB, OPTaHHW3MBI, MPEACTABUTENCH OTACIbHBIX
CUCTeMAaTUYECKUX TPYII) U JeJIaTh BEIBOJIBI HA OCHOBE CPABHEHUS,

OTPEIEIATh TPUHAAIICIKHOCTH OMOJIOTUUECKUX 0OBEKTOB K OMIPEICTICHHON CHCTEMaTHIEeCKOM rpymme (KiaccuduKkarms);

aHAJTM3UPOBaTh W OLCHUBATH BO3ACUCTBHE (DAKTOPOB OKPYKAIOMIEH cpenapl, (aKkTOPOB pHCKAa Ha 3/I0pPOBhE YENOBEKA, MOCIEICTBHMA
JeSTeIbHOCTH YEJIOBEKa B YKOCUCTEMAX, BIIUSIHUE €r0 TIOCTYIKOB HA KUBBIE OPTaHU3MbI U SKOCUCTEMBI;

MIPOBOJIUTH CAMOCTOSITEIIbHBIA TIOUCK OWMOJIOTHYECKOW WH(POPMALMU: HAXOAWTh B TEKCTE YUYECOHHWKA OTIMYUTEIbHBIC NMPH3HAKH OCHOBHBIX
CHCTEMATHYECKHUX TPYIIT; B OMOJIOTUYECKUX CIIOBAPSX M CIIPABOYHHKAX — 3HAYCHUE OMOJIOTMYECKUX TEPMUHOB; B Pa3IMYHBIX HCTOUHUKAX —
Heo0X0IMMY0 HH(POPMAITUIO O KUBBIX OPraHU3Max (B TOM YHCIIE C UCMOJIb30BaHUEM WH(OPMAIMOHHBIX TEXHOJIOTHH);

yan_II/IeCH ImoJiydaT BO3MOKHOCTb HAYYHUTBLCA:

cobmoaaTh Mepbl MPOQUIAKTUKH 3a00JIEBaHUM, BBI3BIBAEMBIX PACTCHHUSIMU, XKHUBOTHBIMH, OaKkTepusMHu, TpUOaMU U BUPYyCaMM, a TaKxKe
TpaBMaTu3Ma, crpeccoB, BUY-un¢pekunu, BpeAHbIX MPUBBIUEK (KypeHHE, AIKOTOJIM3M, HAapKOMaHUs), HApyIICHUs OCAHKH, 3pEHHs, ClIyXa,
MH(EKIIMOHHBIX U TPOCTYAHBIX 3a00JICBaHUN;

OKa3bIBaTh MEPBYIO MOMOIIL IPU OTPABIICHUH SIIOBUTHIMH IpUOaMH, paCTEHHSIMU, IPU YKyCaxX JKUBOTHBIX; IIPU MPOCTYAHBIX 3a00JICBaHUSX,
0orax, 0OMOPOXKEHUSIX, TpaBMax, CIIaCeHUH yTOTAIOLIETO;

panMOHAIFHON OpraHU3ally TPYAA M OTIBIXA, COOTIOICHHS TPABIJI MIOBEJICHNS B OKPYKAIOIIECH cpere;

METO/IaM BBIPAIIBAHUS M PA3MHOKECHUS KYJIBTYPHBIX PACTEHUH M TOMAITHUX KUBOTHBIX, YX0/1a 32 HIMU;



Conep:xxanue yueoHoro npeamera «buosorus», 9 kinacc (68 yacon)

BBenenue. buosiorusi B cucreme Hayk (2 uaca)

buonorust kak Hayka. Mecto OHMOIIOTHM B CHCTEME HayK. 3HAue€HUE OWONOTHHU JJisi MOHUMAaHUS HAyYHOW KapTHHBI MHpa. MeToabl OMOIIOTHYECKUX
uccnenoBannii. [lorstue «ku3ub». COBpeMEHHBIC HAyYHBIE MPEACTABICHUS O CYIIHOCTH >KM3HU. 3HAUCHHE OMOJOTHYECKOW HAYKH B JICATEIBHOCTH
YyeJIoBeKa.

Jlemoncmpayuu.

MOPTPETHl YUCHBIX-O01O0IOTOB; cxemMa «CBsi3b OMOIOTUH C APYTUMHU HayKaMm.

Pa3nen 1. OcHOBBI IMTOJIOTHH - HAYKH 0 KJeTke (10 uacos)
Hpez[MeT, 3alau U MCTOAbI UCCIICAOBAaHUA IUTOJIOTUH KAaK HAYKH. I/ICTOpI/ISI OTKPBITHA U U3YUCHUS KIICTKH. OCHOBHBIE MTOJOXKEHUS KIIETOYHON TCOpHUU.
3Ha4YeHUE UTOIOTHYECKUX UCCIICIOBAHUMN ISl pa3BUTHUSI OMOJIOTHH U IPYTHX OMOJIOTHYECKUX HAYK, MEAHMIIMHBI, CEITbCKOTO XO3SHCTRA.

Kretka kak cTpykTypHas U QyHKIMOHAIbHAS SIUHUIA KUBOTO. XUMUYECKUN cocTaB KieTkr. OCHOBHBIE KOMIIOHEHTHI KJIIeTKU. CTpoeHne MeMOpaH 1
anpa, ux yHkuuu. Lluronnasma u ocHoBHbBIE opranouabl. X ¢dyHKIMM B KIIETKE.

Oco0eHHOCTH CTPOCHHUS KIETOK OakTepuid, rpuOOB, )KUBOTHBIX M pacTeHui. Bupyceol.

OOMEeH BelIeCTB W MpEeBpalleHus: dHeprust B KieTke. CrocoObl MOTyueHHsT OPraHUYeCKUX BEHIeCTB: aBTOTPOdbI u reTepoTpodsl. POTOCHHTES, €ro
KOCMHYEcKasi poiib B buocdepe.



buocuntes 6enkoB. [Tonstue o rene. JIHK - uctounuk renernyeckoit mapopmannu. [eHeTnyecknii kog. MaTpudHblid NPUHIIAIT OMOCHUHTE3a OEJTKOB.
O6pazosanue PHK no marpune /IHK. Perynsus Ouocunresa.

[TonsiTre o romeocTase, peryisius MpoLeccoB MPEBPAIICHHSI BEIIECTB U JHEPTHH B KIIETKE.

JleMOHCTpauu: MUKPOIIPENapaTsl KJIETOK paCTeHU U )KUBOTHBIX; MOJIENb KJIETKH; ONBITHI, WILTIOCTpUpYIoNIue npouecc ¢porocuntesa; moaenu PHK u
JTHK, paznuyHbIX MOJICKYJI U BUPYCHBIX YaCTHII; CXeMa MyTel MeTaboan3Ma B KJIETKE; MOJeIb-anTuinKamus «CuHTe3 O0emkay.

Jlabopamopuvie u npaxmuueckue padomul
Crtpoenue kietok (1)
Paznen 2. Pa3amHoOkeHNe M HHAUBUAYAJbHOE Pa3BUTHEe (OHTOreHe3) OPraHu3MoOB (J uacos)

CamoBocnpon3BeieHUe - BceoOliee CBOUCTBO XUBOT0. DOPMBI pa3MHOKEHHsI OpraHu3MOB. becnosnoe pazMHOXKeHHE U ero THMbl. MHUTO3 Kak OCHOBa
0€ecI0JI0r0 pa3MHOXKEHHUS U POCTAa MHOTOKJIETOYHBIX OPraHU3MOB, €r0 OMOJIOTHYECKOE 3HaUECHHE.

[TonoBoe pazmHOkeHHe. Melio3, ero Onoaoruueckoe 3HaueHne. buojgornueckoe 3Ha4eHUE OII00TBOPEHUSI.

[lonsiTe WMHAMBHUIYATBLHOTO pa3BUTHS (OHTOTEHE3a) y PACTUTENbHBIX M JKUBOTHBIX OpraHu3zMoB. Jlenmenue, poct, auddepeHuHanus KiIeTok,
OpraHoreHe3, pa3MHOXXEHHUE, CTapeHue, cMepTh ocoleil. BrusHue ¢axTopoB BHEIIHEH Cpeabl Ha pa3BUTHE 3apoJbllia. YPOBHHU IMPUCIOCOOICHUS
OpraHu3Ma K U3MEHSIOUIUMCS YCIIOBHUSM.

Jlemoncmpayuu:

TaOJIMLbI, WJUTIOCTPUPYIOLIUE BUABI OECIOIOr0 U MOJOBOrO Pa3MHOXKEHHUS, SMOPHOHAILHOTO U MOCTAMOPHOHAILHOTO Pa3BUTHUS BBICHIMX PACTEHUH,
CXOJICTBO 3apOJIbIIIEH MO3BOHOYHBIX )KMBOTHBIX; CXEMbI MUTO3a U Mei03a.

Pasnen 3. OcHoBbI reHeTHKH (9 uacos)

I'eneTHka Kak oTpaciib OMoIOrn4YecKoi HayKu. VIcTOpHs pa3BUTHS T€HETHKH. 3aKOHOMEPHOCTH HacJeI0OBaHUs IIPU3HAKOB KHUBBIX OPraHu3MoOB. PaboThHI
I'. Mennensi. Metonbl cclieIOBaHUS HACTIEACTBEHHOCTH. [ MOpHI0IOrMUeCKUi METO/T M3YUCHHs HACJICICTBEHHOCTH. MOHOTHOPHUTHOE CKPEIIMBAHHE.
BaKOH I[OMI/IHI/IpOBaHI/IH. 3aKOH paCH_IGH.HeHI/I}I. HOHHOG 1 HCITIOJIHOC ,Z[OMI/IHI/IpOBaHI/Ie. 3aKOH YUCTOTHI T'aMET U €0 MUTOJIOTHUYCCKOC 060CHOBaHI/I€.
®enotun u reHoturl. [ eHeTHYECKOE onpeneneHre nona. [ eHeTndyeckas cTpykTypa nojIoBeIX XxpoMocoM. HacnmenoBanue npu3HakoB, CIETUICHHBIX C
1mosioM. XpOMOCOMHas TEOpPHsI HACIAEACTBEHHOCTH. [ €eHOTUI KaK 11eJI0CTHAsI CUCTEMA.

OcHoBHBIE (hOPMBI U3MEHYMBOCTH. | eHOTUTIMYECKAst N3MEHUYMBOCTh. MyTtaruu. [IpuanHbI 1 yacTOoTa MyTaluii, MyTareHHbIe (PaKTOPHI. DBOJTIOIMOHHAS
poib myTtauuid. KomOnHaTHBHAsS U3MEHUMBOCTh. BO3HUKHOBEHNE pa3TMUHBIX KOMOWHAIMI T€HOB U X POJIb B CO3/IaHUU TEHETUYECKOTO pa3Ho00pa3us
B Mpeenax BUIa. DBOJIOIMOHHOE 3HAYEHHE KOMOMHATUBHOM u3MeH4YMBOCTH. (DeHoTUNMYecKas Wi MoIu(UKAlLMOHHAs, U3MEHYMBOCTb. Ponb
YCJIOBUH BHELIHEHN CPEIbl B Pa3BUTUHU U IIPOSBICHUM IIPU3HAKOB U CBOWCTB.

Jlemoncmpayuu:



MOJIENH-aNIUIMKAIUY, WITIOCTPUPYIONINE 3aKOHBI HACIEICTBEHHOCTH, IIEPEKPECT XPOMOCOM; PE3YJIbTaThl OMBITOB, MOKA3bIBAIOIINX BIUSHUE YCIOBUMA
Cpelbl Ha I3MEHYMBOCTh OPTaHU3MOB; repOapHbIe MaTEPHUAITBI, KOJUICKITHH, MYJISKH THOPUIHBIX, MOTUTUIOUIHBIX PACTCHHIMA
Jlabopamopusie u npaxmuyeckue padoomut

Onucanne GpeHOTUNIOB pacTeHuii (2).

N3yuenne Moau(pUKaIMOHHOW U3MEHUYNBOCTHU M MOCTPOSHHE BApHALIMOHHON KpHBOH (3).
Pasnen 4. leneTuka yenoBeka (2 uaca)

Mertoapl M3y4eHHs HACIEICTBEHHOCTH 4eJloBeka. [eHeTmueckoe pa3sHooOpas3ue denaoBeka. [ eHeTHdeckrue OCHOBBI 37I0pOBbs. BimsHue cpensl Ha
TeHETHUYECKOE 370pOBbe uenoBeka. [ enernueckue 60ne3Hu. [ eHOTUI U 3710pOBbE YEIOBEKa.

Jlemoncmpayuu.
XPOMOCOMHBIEC aHOMAJIMH YeJIOBEKa U MX (DEHOTHITUYECKUE TTPOSIBIICHHSI.

Jlabopamopusie u npaxmuyeckue padoomut

CocraBrieHne pooCIOBHBIX(4)

Pa3nen 5. OcHOBBI cejIeKIMH M OMOTEXHOJIOTUH (3 uacos)

3agauu U METOJIbI CeeKIuu. [ eHeTHKa Kak HaydyHasi OCHOBA CEJIEKIIMU OPraHu3MOB. JJOCTHKEHUSI MUPOBOI M OTEUECTBEHHOU CEJICKIIHH.
Jlemoncmpayuu:

pacteHus, repOapHbIE SK3EMIUIIPBI, MYJISDKU, TaOmuIel, ¢ororpaduu, WLITIOCTPUPYIOIIME PE3YIbTaThl CEJIEKIIMOHHONW paboOThl; IMOPTPETHI
CEJIEKIIMOHEPOB

Pa3nen 6. IBosoniuonHoe yueHue (8 uacos)

VYuenue 00 3BoMOLUHU OpraHuueckoro mupa. Y. JlapBUH - OCHOBOIIOJIOKHHUK yYeHHS 00 HBOIIONMH. J[BIDKYLIME CHIIBI M PE3YNbTaThl SBOJIOLUH.
VYcnoxHEeHne pacTeHMH M JKMBOTHBIX B IIPOLIECCE 3BOJIIOLMU. buonoruuyeckoe pasHooOpa3ue Kak OCHOBAa YCTOMUMBOCTH OHOC(hepbl, pe3ynbTar
3BOJIOLNU. CyITHOCTH 3BOJIFOLIMOHHOTO MTOAX0/1a K U3YYEHUIO KUBBIX OPIaHU3MOB.

Bun. Kpurepum Buma. BumooOpazoBanue. Ilonsartue wmwukposBomtonmu. [lomymsunoHHas cCTpykTypa Buaa. llomynmsmusi Kak dlieMEHTapHas
3BOJIFONUOHHAA €AuHUIIA. CDaKTOpBI 9BOJIIOIHU U UX XAPAKTCPUCTHUKA.

JIBUOKyIIME CUIIBl M PE3YJIbTaThl SBOJIIOIIUH.

EcrecTBeHHblit 0TOOp - ABWXKYIIAas M Hampapisiolias cuja 3Bomouud. boppba 3a cyliecTBoBaHME Kak OCHOBA €CTECTBEHHOro otbopa. Ponb
€CTECTBEHHOI0 0TOOPa B (JOPMUPOBAHUH HOBBIX CBOMCTB, IPU3HAKOB U HOBBIX BHJIOB.

Bo3HukHOBEHUE afanTalnuii ¥ UX OTHOCUTENbHBIN XapakTep. B3aumonprucnocoOi1eHHOCTh BUIOB KaK Pe3yabTaT JeHCTBUSI €CTECTBEHHOTO 0TOOPA.



3HayeHHe 3HAHUK O MHUKPOSBONIOIMM JI YIPaBICHUS NPUPOTHBIMU TMOMYJISIUSAMH, pElIeHUs MpoOjIeM OXpaHbl MPUPOABI U PALKMOHAIBHOTO
MPUPOIOTIONH30BAHHUS.

[Tonsitue o MakposBosiroluH. COOTHECEHHE MUKPO- U MAaKPO3BOJIOIMHU. YCIOKHEHHE PACTEHUN M )KUBOTHBIX B MIPOILIECCE IBOJIONMU. bruonoruueckoe
pa3HooOpa3ue Kak 0CHOBA YCTOHYMBOCTH OHOC(hEpBl, pe3ylnbTar 3BOIIOLNH.

Jlemoncmpayuu:

KHMBBIC PACTEHHS U JKUBOTHBIC; repOapHble SK3eMIUIIPhl M KOJUICKIIUHN KUBOTHBIX, MTOKA3bIBAOIINE MHINBUAYAIbHYI0O U3MEHUMBOCTh M Pa3HOOOpas3ue
COPTOB KYJIBTYPHBIX PACTEHUN U TOPOJ] IOMALTHUX KUBOTHBIX, @ TAK)KE PE3YNIbTaThl IPUCIIOCOOIEHHOCTH OPTaHU3MOB K Ccpejie OOMTaHUS U Pe3ybTaThl
BUI000pa30BaHMs; CXEMBI, HILTIOCTPUPYIOIIUE MPOLECCHl BUA000PAa30BaHMsI U COOTHOILICHHE MyTEi MPOrpecCUBHON OMOIOTUYECKOM YBOIIOIHH.

JlabGoparopHbie padoThI:

N3ydyenune nprcnocoOIeHHOCTH OPTaHU3MOB K cpenie oouTanust (5)

Pa3nen 7. Bo3HnkHOBeHHe W pa3BuTHeE )KU3HU Ha 3emie (5 uacog)

Bamisizibl, runoTessl ¥ TEOPUU O IPOUCXOKICHUH KU3HU. OpraHndyecKuil MUp Kak pe3yinbTaT 3Boonun. Mctopust pa3BUTHS OPraHUYeCcKOro MUpa.
Jlemoncmpayuu.

OKaMEHEJIOCTH, OTIEYaTKHW PACTEHUM W JKMBOTHBIX B JIPEBHUX MOpOJAaX; PENpOAYKIHMHU KapTHH, OTpaxaromux ¢uopy ¥ (ayHy pas3iudHbIX 3p U
MIEPHOOB.

Pasnen 8. BzaumocBsizu opraHu3MoB U OKpYy:Kamwluei cpensl (18 uacos)

Oxpyxaromias cpera - UCTOUHUK BEUIECTB, SHEPrHUM M MH(OpMAIMHU. DKOJOTHS, KaK HayKka. BiusHue sKonormdyeckux ()akTOpOB Ha OPraHHU3MBI.
ITpucnocobnaeHus OpPraHU3MOB K pa3iIMuHbIM 3KojoruueckuM (axropam. Ilomymsiuma. Tumsl B3aMMOAEHCTBHMSI HOMYNSALMNA Ppa3HBIX BHJIOB
(KOHKYpEHLUS, XUIITHUYECTBO, CUMOMO3, Tapa3UuTU3M).

DKOCHUCTEMHAasl OpPTaHM3allds XUBOW NPHUPOABI. DKOCHUCTEMBI. Poilb mpom3BomuTeNel, MOTPEOUTENIC W Pa3pylIUTENeH OPraHMYEeCKUX BEIIECTB B
HKOCUCTEMaX U KPYroBOpOTE BellecTB B mpupoze. [lumiessie cBsa3u B skocucteme. OcoOEHHOCTH arpo3KOCHCTEM.

buocdepa - mmobanpHas skocucrema. B.M. BepHaackuii - OCHOBOMOJOXKHUK y4eHHs o Ouocdepe. Pormp denmoBeka B Omocdepe. DKOIOTHUECKHE
HpOGJ’IGMBI, UX BIIMSAHUC HA )KU3Hb YCJIOBCKA. HOCHG,Z[CTBI/IH ACATCIIbBHOCTH YCIIOBCKA B 3KOCHUCTCMAX, BIIMAHUC €TO MOCTYIIKOB HA JKUBBIC OPraHU3MBbI U
IKOCUCTEMBI.

Jlemoncmpayuu

TaONHITBI, WJUTFOCTPHUPYIONIUE CTPYKTYpY Omocdepsl; cxema KpPYroBOpoTa BEIIECTB M MpEBpallleHUs SHEepruu B Ouocdepe; cxema BIUSHHI
XO3SHUCTBEHHOM JIeSITeIbHOCTH YeNIOBEKa Ha MPUPOTY; MOAeTb-anuinKanus «buocdepa u yenoBex»; KapThl 3al10BeJHUKOB Poccun.

Jlabopamopuusie u npaxmuyeckue padoomut



N3yyenune nprcnocoOneHunii Opranu3MoB K onpenenéHHoi cpeae oouranus (6)

CrtpoeHne pacTeHHI B CBSA3U C YCIOBUAMU XU3HU (7)

Onucanuie SKOJIOTHYECKON HUIIKM opraHu3ma (8)

Brinenenue numeBsIx 1enel B ICKyCCTBEHHOM 9KOCHCTEME Ha nmpuMepe akBapuyma (9)

Ikckypcuu Ce30HHBIE M3MEHEHUS B IPUPOJIC

TEMATHYECKOE IINTAHUPOBAHHUE

HaszBanue paznena

KomnuectBo

qacoB

JIabopaTOpHBIX U MPAKTHYECKUX
pabot

DKCKypcHil




1 Brenenune. buonorus B cucreme Hayk 2

2 | OCHOBBI IUTOJIOTUHU - HAYKH O KIIETKE 10 1

3 | PasmMHOXEHWE U MHAUBUIYAJIbHOE Pa3BUTHE (OHTOTEHE3) 5

OpraHU3MOB

4 | OCHOBBI TCHETHKH 9 2

5 | T'eHetuka yenoBeka 2 1

6 OCHOBBI CEJEKIINN U OMOTEXHOJIOT U 3

7 DBOJIIOIIMOHHOE YYEHHUE 8 1

8 | Bo3HUKHOBEHME U pa3BUTHUE )KU3HU HA 3eMJIe 5

9 | B3auMOCBSI3M OpraHM3MOB M OKPYXAIOIIECH CpeIbl 18 4 2

10 | Peseps 6

11 | Utoro 3aron 68 9 2

KAJIEHJAAPHO-TEMATHUYECKOE IINIAHUPOBAHUE
Ne HanmenoBanue pa3zneinos u tem [InanoBeie cpoxku | @aktuueckue | [Ipumedyanue
ypoka MIPOX 0K ICHHS CpOKH (1/mnm
TEM KOPPEKIIHSI)

BBenenue. buosiorus B cucreme Hayk (2 uaca)




1 NHCcTpyKTAa)K 1O TexXHHMKe 0€30MaCHOCTU. bruoorus Kak Hayka.

01.09.2021

2 Metopl OMOJIOTHYECKUX UCCIIENOBAHNI. 3HAaUeHHE OMOIOTUH.

03.09.2021

IlnannpyemMble pe3yabTaThl
IIpeomemnuvle

[ ]

YKUBOU IIPUPOLBI

Memanpeomemmuvie

e OrmpenensiTh MECTO OUOJIOTHH B CUCTEME HAYK.
e OrueHUBATh BKJIAJ] Pa3IMYHBIX YUCHBIX-OMOJIOTOB B Pa3BUTHE HAYKH OMOJIOTHH
Jluunocmuvie

e Bocnuranue y ydamuxcsi 4yBCTBa TOPAOCTH 32 POCCHICKYIO OMOJIOTHYECKYIO HAYKY

Wwmetsb npeacraBiaeHne o OMOIO0TUY, Kak HayKe O )KMBOH MPHpoJIe; 0 Mpodeccusix, CBI3aHHbIX ¢ OMOJIOTHEH; 00 YPOBHEBOM OpraHU3aluu

Pa3nes 1. OcHOBBI IUTOJIOTHH - HAYKH 0 KJeTKe (10 uacos)

3 [{uTosiorNs — HayKa O KJIETKE 08.09.2021
4 Kierounas Teopus. 10.09.2021
5 XHWMHUYECKUHN COCTAB KIIETKH 15.09.2021
6 CtpoeHne KIEeTKU 17.09.2021
7 CtpoeHue KIeTKH 22.09.2021
8 Oc00EHHOCTH KJIETOYHOTO CTPOCHUSI OpraHu3MOB. Bupychr. 24.09.2021
9 OOMeH BelecTB U MPEBpaIICHHS YHEPTUHU B KileTke. DOTOCHHTE3 29.09.2021
10 buocunTe3 6enkoB 01.10.2021
11 Perynsus nponeccoB KU3HEAEATENBHOCTH B KJIETKE 13.10.2021
12 O6o0maromuii ypok 1mo teme «OCHOBBI ITUTOJIOTHI 15.10.2021

Ilianupyembie pe3yibTaThl
Ilpeomemnvie

e 3HAaTh OCHOBHEBIE MCTOAbI U3YUCHUSA KIICTKHU; OCHOBHBIC ITOJIOKCHUS KJIETOYHOM TCOPHHU,

e 3HaTh 0COOEHHOCTH CTPOEHUS KIETKH, QYHKIIMH OPTraHOUOB KIETKH.

e 3HaTh O BUpYCaxX KaK HEKJIETOUYHbIX popMax KHU3HU.




3HaTh 0COOEHHOCTH CTPOCHUS KIETKH 3YKapHOT U MIPOKAPHOT.

3HaTh 00 0OMEHE BCIICCTB U MPEBPALICHUE DHEPIU KaK OCHOBEC XXU3HCACATCIbHOCTH KICTKH.

Memanpeomemmuvie

OnpenensaTs MpeaMeT, 3a1a4i U METOAbI HCCIEIOBAHUS IIUTOJIOTUH KaK HaAyKH. OOBACHATH 3HAUYCHHE ITUTOIOTUYECKUX HCCICTOBAHUMN IS
pa3BUTHs OMOJIOTHU U IPYTUX OMOJIOTHUECKUX HAYK

OOBsICHATH 3HaUEHHE KIETOYHON TEOPUH [T Pa3BUTHS OMOIOTHN

CpaBHMBATh XUMHUYECKUN COCTAB KHUBBIX OPTraHU3MOB M TEJ HEKUBOM NMPHUPOIBI, I€1aTh BBIBOABI HA OCHOBE CPABHEHUSI.

OOBACHATH POJIb HEOPTAHUYECKUX U OPIaHUYECKUX BEIECTB B KIIETKE

XapaxkTepu30BaTh KIETKY KaK CTPYKTYPHYIO €IMHHILY )KUBOTO.

BeiaensaTs cymecTBeHHbIC IPU3HAKNA CTPOCHHUS KIICTKH.

PaznuuaTh Ha TabNMMIIaX ¥ TOTOBBIX MUKPOIIpENapaTax OCHOBHBIC YaCTH U OPTaHOMIbI KIETKH.

Jluunocmmuuvie

YMeTh 00BACHATh HEOOXOUMOCTh 3HAHHN O KIIETOYHOH TEOPHH JJIsl IOHUMAaHUS €IMHCTBA CTPOCHUS U PYHKITHOHHUPOBAHUS OPTraHUIECKOTO MUPA.
OBnaieHue HHTEIUICKTYaTbHBIMU YMEHUSAMHU: JIOKa3bIBaTh, CTPOUTH PACcCYKICHUS, aHATU3UPOBATD, JICTIaTh BEIBOIBI.

ChopMUpOBaHHOCTH MTO3HABATENHLHBIX HHTEPECOB 1 MOTHBOB, HATIPABJIICHHBIX HA U3yYCHHE TEMBbI. BiiajieHre coCTaBISIONMMU Y4eOHO-
HCCIEAOBATENBCKON ACSTENBHOCTHIO.

YMeTh OOBSICHATD H IIPUMCHSATH 3HAHUA B HpaKTH‘IeCKOﬁ JCATCIIBHOCTHU
VBaXHTEILHO OTHOCHTLCS K YUYHUTCIIO U OJHOKJIIACCHUKAM.

HaxoauTh BbIX0/ U3 CIIOPHBIX CUTYallUN

Pa3nen 2. PazMHoOKeHHe U HHIMBHUAYAJIbHOE Pa3BUTHE (OHTOTeHe3) OPraHU3MOB (J ©acos)

13 @Dopmbl pa3MHOKEHUS Opranu3mMoB. becnionoe pasmHoxenue. MuTtos 20.10.2021
14 ITonoBoe pazmHoXeHue. Meiios. 22.10.2021
15 NunuBuayanpHOE pa3BUTHE OpraHu3Ma (OHTOTCHE3) 27.10.2021
16 Bnusinue ¢akTopoB BHEIIHEH cpe/ibl HA OHTOTCHE3 29.10.2021
17 O6o06maromuit ypok 1o reme «Pa3MHOKEHHE OpPraHU3MOBY 03.11.2021

Iliianupyembie pe3yJibTaThl
Ilpeomemnvie

Nwmets nmpeacrasieHue o (hazax MUTO3a, Ipoliecce peAyIUIMKAUH, )XKU3HEHHOM LIUKJIe KJIETKH, nHTepdase.




NmeTp npencraBieHue o CTausax raMeToreHesa, 0 Xo/ie mpolecca Meio3a, HaX0AUTh CXOJICTBA M OTIIMYHSI MUTO3a M MEi03a, O0BSICHATD
OMOJIOTMYECKYIO CYIITHOCTh MUTO3a U Meio3a.

HmeTs npeacTaBiieHrne 0 SMOPHOHAIBHOM Pa3BUTUH OPraHU3MOB, XapaKTepHU30BaTh NOCTIMOPUOHANIBHBIN MEPHO]] pa3BUTHS OPraHU3MOB,
CYTh U 3Ha4eHHE OMOT€HETHYECKOI0 3aKOHa

Memanpeomemmuvie

OmnpenensaTh cCaMOBOCIIPOU3BEIEHHE KaK BceoOlee CBOWCTBO KHUBOTO.

BeiaensaTe cyniecTBeHHBIC TPU3HAKU TPOIecca Pa3MHOKECHHS, (DOPMBI pa3MHOKCHHSL.
OnpenensaTh MUTO3 KaK OCHOBY O€CITOJIOr0 pa3MHOMXKEHHS M pOCTa

OOBSCHATH OMOJIOTHYECKOE 3HAYCHUE MEH03a U TPOoIlecca OTUIO0TBOPEHUS
Briaensate THIIBI OHTOTEHE3a (KIaCCH(PUITUPOBATH )

Jluunocmmuvie

YMeTh CTpyKTypHpOBaTh MaTe€pUal U 1aBaTh ONPEACIICHUE TOHATHUAM; YMETh B3aUMOJCHCTBOBATh C OJHOKJIACCHUKAMUY;
YMeTh OOBSICHATH HEOOXOIMMOCTh 3HAHHA JIsI TOHUMAHUS 3HAYCHHUS 3I0POBOTO 00pasa *KU3HU.

YMeTh 00BSICHATH HGOGXO,Z[I/IMOCTB 3HAHUM O PASMHOXKCHUH KHUBBIX OPTaHU3MOB JI1 TIOHUMAHUA TTPOLECCa TCPEaAavIn HACJICACTBCHHBIX
IMPHU3HAKOB OT IMOKOJICHUA K ITOKOJICHUIO.

OB.HaI[eHI/Ie HWHTCJUICKTYAJIbHBIMHW YMCHUSAMU. NOKA3bIBATH, CTPOUTH PACCYKACHHA, AHAJIM3UPOBAThL, CPABHUBATH, ACJIATH BHIBO/ILL

Pa3znen 3. OcHoBBI reHeTHKH (9 uacos)

18 I'eneTrKa KaKk OTpacib OMOJIOTUYECKON HAYKH 05.11.2021
19 MeTonab!l UcciIeIOoBaHUS HACIEACTBEHHOCTH. PEHOTHUIT ¥ TEHOTHUIT 10.11.2021
20 3aKOHOMEPHOCTH HACJIEIOBAHUS 12.11.2021
21 Pernrenue reHeTUUECKUX 3a1au 24.11.2021
22 Pemenue reHeTudecKkux 3amad 26.11.2021
23 XpOMOCOMHasi TEOPUS HACIEACTBEHHOCTH. [ eHeTuka nomua 01.12.2021
24 OcHoBHBIE (OpMBI U3BMEHUYUBOCTH. [ eHOTUITHYECKast N3MEHUYUBOCTD 03.12.2021
25 KoMOuHaTtuBHAast U3MEHYHUBOCTE 08.12.2021
26 denoTunyeckass N3MEHUYUBOCTh 10.12.2021

Iliianupyembie pe3yJibTaThl
Ilpeomemnvie

Wmets npeacTaBiieHne 0 MOHOTHOPUIHOM CKPEIIMBAHUN, TOHUMATh IUTOJIOTHYECKHE OCHOBBI 3aKOHOMEPHOCTEN HACJIEJOBaHUSI IPU
MOHOTHOPUAHOM CKPEIIMBAaHUU.




HmMmeTh npeaACTaBJICHUEC O HCIIOJIHOM JOMUHUPOBAHUHA ITPHU3HAKOB, TCHOTUIIC U q)eHOTI/IHG, AHAIIU3UPYIOIICM CKPCIIUBAHHUU.
VmeTs peliaTh 3aJa4y Ha HACJI€AOBAHHUE IIPU3HAKOB ITPH HECIIOJHOM JOMHUHHUPOBAHHUH.

NwmeTs nipencTaBiieHne 0 TUrHOpHIHOM | MTOJIMTHOPUIHOM CKPEIIUBAHUN, YMETh UCTIONB30BaTh «pemieTky [IeHHeTay ams pemeHus 3a1ad Ha
TUTUOPUTHOE CKpPEIIBAHKE

Nmetn MNpeaACTAaBJICHUC O HACIICAOBAHUHN IPU3HAKOB, CHCIIJICHHBIX C ITOJIOM, ayTOCOMAx M IOJOBBIX XpOMOCOMAX, O TOMOTaMCTHOM U
reTeporaMCeTHOM I10JIC; 3HATh 3aKOH T. MopraHa; YMCTh pCUIATh 3ala41 Ha HACJICJOBAHUC MTPHU3HAKOB, CHCIVICHHBIX C ITOJIOM.

Nwmets npencraBiaeHne o MOIU(GUKAITMOHHON N3MEHYMBOCTH, HOPME PEAKITUH.

VmeTs BBIACIIATh CYIICCTBCHHBIC IMTPHU3HAKHW JIA BBIABJICHUSA U3MCHUYNBOCTH OPraHU3MOB

Memanpeomemmuvie

OHpe,Z[G.H}ITB T'JIaBHBIC 3aJa4u COBpGMGHHOfI T'CHCTHUKU.
OHCHI/IBaTB BKJIaJ YYCHBIX B Pa3BUTUC I'CHCTUKH KaK HAYKH
BI)II[CJ'I?ITI) OCHOBHBIC METObI HUCCIICAOBaHUs HACICACTBECHHOCTH.

OmnpenensiTb OCHOBHBIC MPU3HAKU ()EHOTHIIA M TEHOTHIIA

BbIABIIATE OCHOBHBIE 3aKOHOMEPHOCTH HACJICIOBAHHUS.

OOBACHATH MEXaHU3MBI HACIIEICTBEHHOCTH

BBIABIATH aNTOPUTM pPELICHHS TEHETUYECKUX 3a/1a4.

Pemarts renernueckue 3agaun

OOBACHATH OCHOBHBIE TMOJI0KEHUSI XPOMOCOMHOM T€OPUH HACIECTBEHHOCTH.

OOBACHATD XpOMOCOMHOE OTpeieNieHUe T10JIa U Hacjlel0BaHUE MPU3HAKOB, CIEIUIEHHBIX C MOJIOM
OmnpenensiTb OCHOBHbIE (OPMBI U3MEHUNBOCTH OPraHU3MOB.

Jluunocmmuvie

YMeTb O0BSCHSTD U PUMEHSTH 3HAHHSI B TPAKTUIECKOHN IEATEIILHOCTH
OTtpabaTpIBatlOT yMEHHE pabOTHI C Pa3HBIMU UCTOYHUKAMU WH(OpMAITUH.
CaMOCTOSTENLHOCTD U JIMYHAS OTBETCTBEHHOCTD 32 CBOU IMMOCTYIIKH.

Vmenue IMPUMCHATH ITOJIYUYCHHBIC 3HAHNA Ha IIPaKTUKE.

Pasnen 4. leneTuka uyenoBeka (2 uaca)

27

MeTo/1bl U3y4eHHs HACIEICTBEHHOCTH YEI0BEKa 15.12.2021

28

['eHoTHI M 310pOBBE UEIIOBEKA 17.12.2021




IlnanupyemMsble pe3yJbTaThl
Ilpeomemnvie
e lImers npencraBiieHre O MyTalMOHHOW U3MEHYMBOCTH, IPUYUHAX MYTALUM.

e 3HaTh BUJABI MyTallUil U UX BIUSHUE HA OPTAHU3M.
Memanpeomemmuvie

L4 BBII[GJIHTI: OCHOBHBIC MCTOABI U3YUYCHUA HACIICACTBCHHOCTHU YCIIOBCKA.
® HpOBOI[I/ITI) OMOJIOrHYECKHe HCCICO0BAaHMA U ACJIATh BEIBOJAbBI HA OCHOBE ITOJTYUYCHHBIX PE3YJILTAaTOB
e YcraHaBIMBaTh B3aMMOCBS3b I'€HOTHIIA YEIOBEKA U €T0 300pPOBbA

Jluunocmmuvie
e Peanmuzanus ycTaHOBOK 37J0pOBOT0 00pa3a )KU3HHU.

® OBJ'IaI[eHI/Ie HHTCIUICKTYAJIbHBIMHW YMCHUAMU: NOKA3bIBATh, CTPOUTH PACCYXACHUA, aHAIIM3UPOBATh, CPAaBHUBATh, ACJIaTh BHIBO/IBI.

Pa3nen 5. OcHOBBI cejieKIMU M OMOTEXHOJI0THH (3 uacos)

29 OCHOBBI CeJIeKIIUU 22.12.2021
30 JlocTrkeHns: MUPOBOM U OTEYECTBEHHOM CENEKIIUU 24.12.2021
31 buoTtexHonorus: 1OCTUKEHUS U NTEPCIIEKTUBBI Pa3BUTHS 29.12.2021
IlnannpyemMsble pe3yabTaThl
Ilpeomemnuvle

e lMeTh peaCTaBICHUE O CEJIEKLINH, €€ CTAHOBJICHHH.
e llmeTs pecTaBIICHHE O CENEKIINU, €€ CTAHOBJICHUH, €€ MeToaX (MacCOBBIN 0TOODP, MHIUBUAYATBHBIH OTOOD).

e Biasers NOHATUIHBIM anlapaToOM.

Memanpeomemmuvie

Onpenensars raBHbIE 33a4U U HAIPABICHUS COBPEMEHHON CEJICKIINH.

Boiaensate OCHOBHBIE METOABI CEIEKLIUH.

OneHuBaTh BKJIa/ OTEUECTBEHHBIX U MUPOBBIX YUEHBIX B Pa3BUTHE CEJIEKIINU

OrneHnBaTh NOCTUKEHUS U IEPCIIEKTUBbI Pa3BUTHS COBPEMEHHON OMOTEXHOJIOTHH.
XapaKkTepu30BaTh ITUYECKHUE aCTIEKThI Pa3BUTH HEKOTOPHIX HAaIpaBIeHUI OMOTEXHOIOTUI

Jluunocmmuvie




YMeTh 00BSICHATH POJIb CCIICKIMU IJIA HAPpOJHOT'O XO3SMCTBA.

dopmMHUpoBaHUE HABBIKOB COTPYIHUYECTBA B PA3HBIX CUTYaLIUAX

Pasnen 6. IBosoniuonHoe yueHue (8 uacos)

32 Yyenue 00 3BOJIIOLUH OPraHMYECKOro MUpa 31.12.2021
33 HNucrpykrax no Th. Bua. Kputepun Buaa 12.01.2022
34 ITonyAauyoHHas CTpyKTypa Buia 14.01.2022
35 Bunoo6pazoBanue. 19.01.2022
36 Bopr0a 3a cymecTBoBaHUE M €CTECTBEHHBIN 0TOOP — ABMKYITUECS CHIIBI 21.01.2022
9BOJIIOLIMH
37 AnanTanus Kak pe3yibTaT €eCTECTBEHHOTO 0TOOpa 26.01.2022
38 Ypok cemunap «CoBpeMeHHBIE MPOOJIEMBI TEOPHUU IBOTIOLIAN 28.01.2022
39 Ypoxk cemunap «CoBpeMEeHHbIE TPOOIEMBI TEOPUH IBOJIIOLIUNY 02.02.2022

IInanupyemsble pe3yJbTaThl
IIpeomemnuvle

Nwmets npencrasinenne o0 3BOMONMOHHON Teopun Y. J[apBrHA, pa3BUTHUH SBOJIIOLMOHHBIX TpeAcTaBieHui 10 [lapBuHa, IBIKYIIUNX CHIIAX
9BOJIIOLUN, CHHTETUYECKON TEOPUHU IBOJIIOLIUN.

HmeTs npeacTaBienre o MOMyJssIiu, Kak 3JIEeMEHTapHOM enHuIe 3BOIIouHU. FIMeTh npencraBieHue o popmax 00pbObI 3a CYIIECTBOBAHUE U
€CTECTBEHHOI'0 0TOOpa, MPUBOAUTH IPUMEPHI UX MPOSIBICHUS B IPUPOJIE.

Nmern NpeaACTAaBJICHUEC O MAKPO3BOJJIIOLUU U €€ HAITPABJICHUA. 3HaTh MyTH JOCTUKCHUA OHOJIOTHYECKOTO mnmporpecca.

3HaTh XapaKTePUCTUKY MOMYISIMOHHO-BUA0BOT0, 3KOCUCTEMHOT0, O10c(hepHOro ypoBHEH

Memanpeomemmuvie

OunenuBats BKian Y. JlapBuHa B pa3BUTHE OMOJIOTMYECKUX HAYK U POJIb HBOJIOIMOHHOTO YYCHHUS.
OOBACHATH CYHITHOCTH SBOJIIOLIMOHHOTO MOIX0/Ia K U3YUYEHHIO JKUBBIX OPTaHU3MOB

BeinensaTs cymecTBeHHBIE TPU3HAKH BUAA

OOBACHATH MOMYISAUOHHYIO CTPYKTYPY BUAA.

XapaxkTepu30BaTh MOIMYJISINIO KaK €IHHUILY 3BOJIIOLUH

Beinenars cyiecTBeHHbIC PU3HAKU CTaIUi BUJ000Opa30BaHusI.

Paznuuare GpopMbl BUI000pa3oBaHuUs.

OOBACHATH MPUYMHBI MHOTOOOpa3us BUI0B.




OOBACHATH 3HAUYCHHE OMOJIOTHYECKOTO pazHooOpa3usi cCoXpaHeHus orochepbl

Paznuuate u xapaktepuzoBath (GopMbI OOPHOBI 32 CYIIECTBOBAHHE.

OOBACHATH MPUUKHBI OOPHOBI 3a CyIIECTBOBaHUE. XapaKTEPU30BaTh €CTECTBEHHBIH OTOOP KaK JIBHKYIIYIO CUITY SBOJIOIUI
e  OOBsICHATH (HOPMUPOBAHKE MPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpejie 0OuTaHus (Ha KOHKPETHBIX TPUMEPAX ).

Jluunocmnuvie

e ®opMHpOBaHHME HAYYHOTO MUPOBO33PEHUS B CBSI3U C Pa3BUTHEM Y YUalllUXCsl MPEICTABICHUS O NOMYISLMOHHO-BUA0BOM YPOBHE.
e VYMeTb O0BACHATH HEOOXOJUMOCTb 3HAHUH O MaKPO3BOIIOLMHU AJIsl TOHMMAHUS MPOLIECCOB IBOJIOLUH OPraHUYECKOI0 MHpa.
e YMeHUE IPUMEHATH NIOJy4YECHHBIC 3HAHNS HA IPAKTHUKE.

L4 Counaanaﬂ KOMIICTCHTHOCTDb U YCTOﬁqHBOG CJICAOBAHUC B MMOBCACHUHU COLTUAJIbHBIM HOpMAaM.

Pa3nen 7. Bo3HnkHOBeHHe M pa3BuTHE )KU3HU Ha 3emie (5 uacog)

40 B3rusizipl, THITOTE3bI X TEOPUH O MTPOUCXOXKICHUH YKU3HH. 04.02.2022
41 Oprannyeckuii MUp KakK pe3yJibTaT 3BOIIOLNU 09.02.2022
42 Hcropus pasBUTHS OPraHUYECKOr0 MUPA 11.02.2022
43 Hctopus pa3BUTUS OPraHUYECKOTO MUpa 16.02.2022
44 VYpok-cemunap «lIporcxoxaenue u pa3BUTHE KU3HU Ha 3eMIIE» 18.02.2022

IInanupyemsble pe3yJbTaThl
IIpeomemnuvle

e lmMeTh npencTaBieHHUE O TUIIOTE3aX BOZHUKHOBEHUS )KM3HU. 3HATh TUIIOTE3bl KPEAIMOHU3M U CaMOIIPOU3BOJILHOE 3apOKICHUE.
e llmeTs mpescTaBiieHre 00 OCHOBHBIX 3Talax pa3BUTHS )XKU3HU Ha 3emiie. 3HATh APbI APEBHEHIICH U IpEBHEH KU3HH.
e llmeTh mpesacTaBiieHNE O PA3BUTHH KU3HU B M€3030€. 3HATh Pa3BUTHE KU3HH B KalHO30€

Memanpeomemnule

e OOBACHATH CYIIHOCTh OCHOBHBIX TUIIOTE3 O MIPOUCXOKICHUN KU3HU.
e ®opMynupoBaTh, APTyMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE
e Brigenars 0OCHOBHBIE 3Tallbl B IPOLIECCE BOSHUKHOBEHUS M PA3BUTHS )KU3HU Ha 3emiie

e [lpu pabote B mape wiu rpynmne 0OMEHUBATHCS C TAPTHEPOM BaXHOUM MH(GOpMAIIMEl, y4acCTBOBATh B 00CYKIEHUN
Jluunocmnvie

L4 OB.HaI[eHI/Ie HWHTCJUICKTYAJIbHBIMHA YMCHUSAMU: NOKA3BIBATH, CTPOUTL PACCYKACHU, AaHAIIM3UPOBATL, CPABHUBATH, ACJIATh BHIBO/IbI.




OtpabatpiBaloT yMeHUE paboThI C pa3HBIMU UCTOYHUKAMH WH(OPMAIIHH.

@opMHUpOBaHUE HABBIKOB COTPYIHUYECTBA B PA3HBIX CUTYaLUsIX

Pa3nen 8. BzaumocBsizu oprann3MoB U OKpYy:Kaloueii cpenb (18 uacos)

45 DKOJIOTHsI KaK HayKa. 02.03.2022
46 DKOJIOTHs KaK HayKa. 04.03.2022
47 Bnustaue sxonornueckux (akTopoB Ha OPraHU3MbI 09.03.2022
48 BiustHuie 9K0JI0THYECKHX (JaKTOPOB HAa OPTaHU3MBbI 11.03.2022
49 DKOJIOrUUECKas HUILA 16.03.2022
50 CrpykTypa nonyJsiuit 18.03.2022
51 Tunsl B3auMoAeCTBYS TOMYJISAUI pa3HbIX BUJIOB 23.03.2022
52 DKocucTeMHas OpraHusanus npupoasl. KoMnoHeHTh SKOCUCTEM 25.03.2022
53 CtpyKTypa 3KOCHUCTEM 30.03.2022
54 [ToTok 3HEPrUM ¥ NUIIEBBIE LETIH 01.04.2022
55 NckyccTBeHHBIE SKOCUCTEMBI 06.04.2022
56 Okckypeust «Ce30HHbIE U3BMEHEHUS B KUBOUM PUPOJIEY. 08.04.2022
57 Okckypeust «Ce30HHbIE U3BMEHEHUS B KUBOUM PUPOIEY. 20.04.2022
58 DKOJIOTHYECKHUE TIPOOTIEMBbI COBPEMEHHOCTH 22.04.2022
59 DKOJIOTHYECKHUE TIPOOTIEMBbI COBPEMEHHOCTH 27.04.2022
60 Hrorosas koHpepeHus «B3anMoCBsI31 OPraHu3MOB U OKPYKAIOIICH CPeIIbI. 29.04.2022
3ammra 3K0JOTMYECKOr0 MPOEKTa
61 Hrorosas koHpepeHns «B3auMoCBsI31 OPraHu3MOB U OKPYKAIOIICH CPeIbI. 04.05.2022
3ammTa 3K0JOTMYECKOr0 MPOEKTa
62 Hrorosas koHpepeHns «B3anMoCBsI3M OPraHU3MOB U OKPYKAIOIICH CPeIbI. 06.05.2022
3ammra 3K0JOTMYECKOr0 MPOEKTa
63 Pezeps 11.05.2022




64 Peseps 13.05.2022
65 Peseps 18.05.2022
66 Peseps 20.05.2022
67 Peseps 25.05.2022
68 Peseps 27.05.2022
Inanupyembie pe3yJabTaThbl
Ilpeomemnvie

e lmetb nmpeacTaBiaeHue 0 OMOTHYECKOM CO00IIeCTBE. 3HATH SKOCHCTEMY U OMOTEOLEHO3.

e Umerh npencraBieHne 00 HIKOIOTHUECKUX (PaKTopax, YCIOBUSIX CPEIbI

e lmetb mpeacTaBiIeHue 0 BUIOBOM pazHOOOpa3uu. 3HaTh MOP(OIOTUYECKYIO U POCTPAHCTBEHHYIO CTPYKTYPBI COOOIIECTB.

e lmerpb nmpeacTaBiIeHUE O TUMAX OMOIOTHYECKUX B3aMMOOTHOUICHUH. 3HATh ONpeielIeHne OCHOBHBIX MTOHSATHIA.

e lMeTh npencTaBiIeHHE O MMOTOKE BEIIECTB M SHEPTUU B IKOCUCTEME. 3HATh MUPAMMU/JIbI YUCIEHHOCTH U OMOMACCHI.
Memanpeomemnule

Ornpenendars riaaBHbIE 33JJa4l COBPEMEHHON SKOJIOTUHU. BBIJENSITH OCHOBHBIE METO/IbI IKOJIOTHYECKUX UCCIIEIOBAHUM.

BriensTe cyniecTBEHHbIC IPU3HAKU IKOJIOTUYECKUX (PAKTOPOB.

[TpoBoANTH OMOOTUYECKUE MCCIEAOBAHUS U ICTaTh BHIBOABI HA OCHOBE IMOJYYCHHBIX PE3YIbTAaTOB

OnpenensTh CylecTBEHHbIE IPU3HAKH BIUSHUS SKOJIOTHYECKUX (PAKTOPOB HAa OPraHU3MBI.

OmnpenensTh CyliecTBEHHbIE MPU3HAKH SKOJIOTHUeCKUX HUIL. ONUCHIBaTh HKOJIOTMYECKUE HUIIN Pa3IMYHBIX OpraHn3MoB. [IpoBoauts
OMOJIOrMYECKHEe UCCIIeIOBAaHUS U JIelaTh BHIBO/IBI HA OCHOBE MOJIYYEHHBIX PE3YJIbTaTOB

BoiBiITH  TUIBI B3aUMOJACUCTBUS PA3HBIX BUIOB B SKOCHCTEME.

e Bp1iensars CyniecTBEHHbIE MPU3HAKH 3KOCUCTEMBI.

e Briaenars cylecTBeHHbIE IPU3HAKU CTPYKTYPHOM OpraHU3alluy 9KOCUCTEM
e Beinenars cyliecTBeHHbIE PU3HAKY MPOLIECCOB 0OMEHA BEIIECTB, KPYrOBOPOTA BEIIECTB U MPEBPALCHUN SHEPTUU B 3KOCHCTEME.

e (CoOCTaBJISTH UIIEBLIE [ENTU U CETH.
Jluunocmmuvwie
e ComuanpHasi KOMIIETCHTHOCTh U YCTOMYUBOE CJICIOBAHUE B IMIOBEICHUH COITMATILHBIM HOPMaM.

e DopMuUpOBaHUE HABBIKOB COTPYAHUYECTBA B PA3HBIX CUTYyalUsAX
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