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MOSICHUTEJIbHAS 3AITUCKA

[Tporpamma mo y4yebHomy mnpeamery «buonorus» (manee - OHOJOTHS) Ha YPOBHE cpelHero oodumiero oOpa3oBaHHUs pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®enepanum», @PI'OC COO, Konnenuuu npenogaBaHust y4eOHOTO
npenMeta «buonorus» u OCHOBHBIX MOJOXKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebnbiii npenmer «buonorus» yrimyonéunoro ypoBHs m3ydenus (10—11 kmaccel) siBisieTcss OJHMM W3 KOMIIOHEHTOB TNPEAMETHON OO0JIaCTH
«EctectBenHO-HayuHbie TipenMeTb». CormacHo mosioxkeHussM GI'OC COO mpoduiibHbIe y4eOHBIE MPEAMETHI, H3ydaeMble Ha YIIIYOJIEHHOM YPOBHE,
SBIISIOTCS criocoOoM nuddepeHnmanm o0ydeHHs Ha YPOBHE CpEIHEro oOImero o0pa3oBaHUS W NPHU3BaHBI 00ECIICYUTH MPEEMCTBEHHOCTh MEKITY
OCHOBHBIM OOIIMM, CPEIHUM OOUINM, CPEAHUM MPO(eCcCHOHANBHBIM U BBICHIMM 00pa3oBaHHeM. B To jke BpeMs KaXKIbld U3 3TUX Y4€OHBIX IMPEIMETOB
JIOJDKEH OBITh OPHEHTUPOBAH HA MPHUOPHUTETHOE pEIIeHHe 00pa30BaTEIbHBIX, BOCIUTATEIFHBIX U PA3BUBAIOIIMX 33J1a4, CBSI3aHHBIX C MpodoprueHTannei
oOydaromuxcsi U CTUMYJIHPOBAaHMEM HWHTEpeca K KOHKPETHOM o0O0JacTM HAyyHOTO 3HAHHA, CBSI3aHHOTO C OMOJOTHed, MEeIULHHON, 3KOJIOTHEH,
IICUXOJIOTHEN, CHOPTOM MJIM BOEHHBIM JIEJIOM.

[Tporpamma mo yueOHOMy mnpeamery "buonorua" na€t mpencraBieHHe O e M 3ajadyax M3ydyeHUs ydeOHoro mnpenmera «buomorus» Ha
yOIyONEHHOM YpOBHE, ompezaenser o0s3arenbHOe (MHBApUAHTHOE) NPEAMETHOE COJEpKAaHWE, €ro CTPYKTYPHpPOBAaHHE IO pasfeliaM H TeMmawm,
pacmpezeneHue Mo Kiaccam, peKOMEHAYEeT IMOCIeNOBAaTeIbHOCTh M3yYeHUs y4eOHOro maTepuana ¢ y4é€TOM MEXMIPEIMETHBIX M BHYTPHUIIPEIMETHBIX
CBA3€H, JIOTMKH Y4eOHOTro Ipoliecca, BO3pacTHRIX ocoO0eHHOCTel oOyuaromuxcs. B mporpamMmme no 61onoruu peajn3oBaH NPUHLUI IPEEMCTBEHHOCTH C
U3y4YeHHEeM OMOJIOTHH Ha ypOBHE OCHOBHOIO 0OOIIero obpazoBaHus, Omarogaps 4emy MpOCMATPUBAETCS HANPABIEHHOCTb HA MOCIEIYIOIIee Pa3BUTHE
OMOJIOTMYECKHUX 3HAHUI, OPHEHTUPOBAHHBIX HAa ()OPMHUPOBAHNE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS, SKOJIOTUIECKOTO MBIIUICHUS, TPEICTABICHUNA O
3JI0pOBOM 00pa3e >KM3HU, Ha BOCIUTAaHUE OEPEeKHOrO OTHOIICHHUS K OKpYXKalollell mpupoiHou cpene. B mporpamme mo OuMoIOrHH TakKe MOKa3aHbI
BO3MOXHOCTH YydeOHoro mnpenmera «buonorus» B peammsamuu TpeboBannit @I'OC COO K IUIaHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM U
IpeIMETHBIM pe3ylbTaTaM o0yueHHs M B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENIbHOM NEATEIbHOCTH, OOYYAIOUIMXCS MO OCBOCHHIO
coJIepKaHusl OMOJIOTrHIeCcKOro oOpa3oBaHus Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusl.

VYyeOuslii npeamet «buonorus» Ha ypoBHE CpeHEro oo1iero oopa3oBaHus 3aBepiiaeT OMOJIOrHIeckoe 00pa3oBaHue B IIKOJE U OPUEHTUPOBAH Ha
pacupeHue W yriayOJieHWe 3HaHWW, O0yJarolIMXCs O XKUBOHM MPUPOJAE, OCHOBAX MOJICKYJSPHOW M KJICTOYHON OWMOJIOTHH, IMOPHOJIOTHU W OHOJIOTHUH
pa3BUTHS, TEHETUKHU, CENIEKIIMU, OMOTEXHOJIOTHH, IBOJIOLIMOHHOTO YUEHUS U KOJIOTHH.

Nzyuenne yweOHOro mpenmera «buonorus» Ha yriayOlleHHOM YpOBHE OPHEHTHPOBAHO Ha MOJATOTOBKY OOYYAlOMIMXCS K IOCIEAYIOIIEMY
HOJYYEHHIO0 OMOJIOTHYECKOro 00pa30BaHus B By3aX U OpraHU3alMAX CpeIHEero npodeccuoHaabHOro oopaszoanus. OCHOBY €ro COAEp)KaHUS COCTABISAET
cucTeMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX NMPHU HM3YYEHHH OOY4YaloIIMMUCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX DPa3/lesioB OMOJIOTMH Ha YpOBHE
OCHOBHOro o0imero oOpasoBanusi, B 10—11 knaccax 3TH 3HaHMS MOJY4YarOT pa3BUTHE. Tak, pacHIMpPEeHbl M YIIyOJieHbl OHOJOTMYECKHE 3HAHUS O
pacTeHMsIX, JKUBOTHBIX, I'pubax, OaKkTepusX, OpraHH3MeE 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX KH3HH, JIOMOJHHUTEIBHO BKIIIOUYEHBI OMOJOTHYECKHe
CBE/ICHUS MPHUKJIATHOIO U MOUCKOBOI'O XapaKTepa, KOTOPble MOKHO MCIIOJIb30BaTh KaK OPUEHTHPHI AJIs MMOCIeAyIoIIero Beidopa npogpeccuu. Bo3moxkHa
TaK)Xe WHTETPalusi OMOJIOTUIECKAX 3HAHUN C COOTBETCTBYIOIIMMH 3HAHMSIMH, TIOJTYYCHHBIMU O0yUYaIOIIMMHUCS TIPU U3y4eHUH (HU3UKH, XUMUH, Teorpapuu
U MaTEeMaTUKH.



CrpykTypa nmporpaMMsl 1o yuyeOHOMY npeaMeTy "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIM M 3BOIOIMOHHBIA MOAX0/b! K H3yYSHHUIO OHOJIOTHH.
CornacHo UM, U3y4yarOTCsl CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE Ui JKUBBIX CHCTEM PA3HOTO YPOBHsS OpPraHU3allMH, 3BOJIOLMHU OPraHUYECKOTO
MHUpa Ha 3emiie, COXpaHeHHsI OMOJIOTHUECKOro pazHooOpasus ruaHeTsl. Tak, B 10 kiacce M3y4aroTcss OCHOBBI MOJIEKYJISIPHON M KJIETOYHOW OMOJIOTHH,
SMOPHOJIOrUU U OMOJIOTUU Pa3BUTHSL, TEHETUKHU U CEJEKIMH, OMOTEXHOJIOTUU U CUHTETUYECKOM OMOJIOrHuH, aKTyaTu3upyIOTCs 3HaHUS 00y4YalOLIUXCs 110
00TaHUKE, 300JI0TUH, aHATOMHH, (PU3HOJIOTHH YenoBeka. B 11 kiacce n3yuaroTcs 3BOIIOLIMOHHOE YUCHHE, OCHOBBI 3KOJIOTHH M yueHue o Ouocgepe.

VYuebnblil npeamer «bronorus» npusBaH 00eceynTh OCBOCHHE 00yYarOUIUMKCA OMOJIOTHUECKUX TEOPUH U 3aKOHOB, MM, MPUHIIMIIOB U MIPABUII,
JeKalluX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAyYHOW KApTHHBI MHpPA, 3HAHWN O CTPOCHHMH, MHOTOOOpa3MHM W OCOOCHHOCTSX KIJIETKH, OpraHu3Ma,
HOIYJISAMH, OMOLIEHO3a, 3KOCUCTEMBI, O BBIAAIOLIMXCSH HAYUYHBIX JAOCTHKEHUSX, COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOIMM, NMPHUKIAIHBIX acleKTax
Ouosornyeckux 3HaHWU. J{s1 pa3BUTHS M MOAJEpKAHUS MHTEpeca OOydyaromuxcs K OMOJIOTHHM Hapsay CO 3HAYUTEIBHBIM OOBEMOM TEOPETHYECKOTO
MaTepuaja B COJEpXKaHUM MPOrpaMMbl MO OMOJIOTUU TMPELyCMOTPEHO 3HAKOMCTBO C UCTOpUEH CTAaHOBIEHMS M pa3BUTHS TOW WiIM MHOM obiactu
OMOJIOTHH, BKJIAJIOM OTEUYECTBEHHBIX M 3apyOSKHBIX YUEHBIX B pEIICHUE BAKHEUITNX OMOIOTUYECKUX U IKOJIOTHUECKUX MPOOIIeM.

Ilenp wu3ydeHuss ydeOHoOro mnpeamera «buonorus» Ha yriayOiEHHOM YpOBHE — OBJIAJeHHE OOYYalOIIMMUCS 3HAHUSMH O CTPYKTYpPHO-
(YHKIMOHATBHON OpraHM3alliK >KUBBIX CHCTEM pPa3HOTO paHTra W NMPUOOPETECHHE YMEHHMH HCIIONB30BaTh 3TH 3HAHUS B (POPMHPOBAHWU WHTEpEca K
ornpenenéHHON 00JacTu MpO(eCcCHOHAIBHOW JIeATebHOCTH, CBS3aHHOM C OHONOorued, wWim K BbIOOPY Y4eOHOro 3aBENCHMsS A MPOAOIDKEHHS
Ouoaoruueckoro o0pazoBaHusl.

JlocTikeHue 1enu u3ydeHus yueoHoro npenmera «buonorus» Ha yriry0ia€HHOM ypoBHE 00eCIIeUnBaeTCs PELICHUEM CISAYIOMINX 3a/1a4:

OCBOCHHME OOYYAIOUIMMHCS CHUCTEMBl OHMOJIOTMYECKHX 3HAHUI: 00 OCHOBHBIX OHOJIOTHUECKMX TEOPHUSAX, KOHIENIHIX, THUIIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX U IpaBHJIaX, COCTABISAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KApTHMHY MHUPA; O CTPOCHMH, MHOT0OOpa3uu U OCOOEHHOCTSAX
OMOJIOTHYECKHUX CHUCTEM (KJIETKa, OpraHu3M, MOIYJISALUs, BUJ, OMOTeoIeH03, Onocdepa); 0 BBIIAIOMIMXCS OTKPHITUSAX M COBPEMEHHBIX HCCIICIOBAHUSAX B
OHOJIOTHH;

03HAKOMJICHHE OOYYarOIIUXCsl C METOJaMH MMO3HAHUS )KUBOW MPUPOJBI: UCCIEI0BATEIILCKUMU METOIaMU OMOJIOTHUECKUX HAyK (MOJEKYJISPHOW 1
KJIETOYHOW OMOJIOTUH, SMOPHUOJIOTUM W OUOJOIMH Pa3BUTHUS, T€HETHKH U CEJNEKIHH, OMOTEXHOJOIMM M CUHTETUYECKOH OHOJIOruM, MaJeoHTOJIOTHH,
OKOJIOTHH); METOJAMU CaMOCTOSITEILHOTO IPOBEACHUS OHMOJIOTMYECKUX HCCIEOBAaHUN B JIa0OpaTopuud W B IpHpone (HaOMOJeHHEe, H3MEpeHHe,
9KCHEPUMEHT, MOJIETUPOBaHKE);

OBJIa/ICHUE 00YJAIOIUMHCS YMEHUSMH: CAMOCTOSITEIIbHO HAXOIUTh, AaHATM3UPOBAThH M UCIIOIH30BATH OMOIOTUYECKYI0 HHPOPMALINIO; IOJIH30BATHCS
OMOJIOrNYeCKOl TEpPMUHOJIOTHEN U CUMBOJIMKOM; YCTAaHABIUBATh CBSI3b MEXKJYy Pa3BUTHEM OHOJIOTUU U COLMATIBHO-?KOHOMHYECKUMH U 3KOJOTMYECKUMHU
npobiieMaMu YeJI0BEYECTBA; OLIEHUBATh MOCIECTBUS CBOEH JESATENbHOCTH MO0 OTHOLIEHHUIO K OKPY)KaIOIIel NMPUPOAHON cpesie, COOCTBEHHOMY 370POBbIO
U 3JI0POBBIO OKPY)KAIOLIUX JIFO/€H; 000CHOBBIBATh U COOJIIOATh MEephl NPOPHIAKTUKY MH(EKLIMOHHBIX 3a00JIeBaHUM, paBuiia MOBEACHUS B IPUPOJE U
oOecrnieueHus 06€30MacHOCTH COOCTBEHHOM KU3HEAEITEIbHOCTH B YPE3BbIUAHHBIX CUTYAIMSIX IPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa; XapaKTepu30BaTh
COBpPEMEHHBIE HayYHbIE OTKPBITHS B 00JIACTH OMOJIOTUH;

pa3BUTHE Yy OOYy4aroUIMXCS HMHTEJUIEKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEH B MpOIECCE 3HAKOMCTBA C BBIJAIOLIUMUCS OTKPBITUSMU H
COBPEMEHHBIMU HCCJIEJIOBAHUSAMH B OHOJOIMH, pELIaeMbIMH €10 MpoOjJeMaMu, METOA0JIOTHEH OMOJIOTMYEeCKOr0 HCCIIE0BaHMs, IPOBEICHUS
SKCIIEPUMEHTAJIbHBIX HCCIEA0BaHNMN, pelIeHHs] OMOJIOTHYECKUX 3a/1a4, MO/ICIMPOBAaHUs OMOJIOIrMYECKUX O0BEKTOB U MPOLIECCOB;



BOCIIHTAHHUE Y OOYYArOMIMXCSl [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJIC B IEJIOM U K OTACTHHBIM €€ O0BEKTaM U SIBICHUSM; (OPMUPOBAHHE
9KOJIOTUYECKOM, TEHETHUECKOW TPaMOTHOCTH, OOl KyJIbTYphl TIOBEJCHHUS B TIPUPOJIC; MHTETPAIIUH €CTECTBEHHO-HAYYHBIX 3HAHUIA,

npuoOpereHne 00yJaromuMICS KOMIIETEHTHOCTH B PallMOHAIFHOM IMPHPOJIOIONIB30BaHIH (COOMIOIEHUE TPABWII MTOBEACHUS B MPHPOJIE, OXPAHBI
BUJIOB, DKOCHUCTEM, OMOC(hEpPbI), COXpPAHEHUH COOCTBEHHOTO 3I0POBBS U 37I0POBbsI OKPYKAIOIIUX JIFOJICH (COoOM0IeHs Mep MPOGUITaKTHKH 32a00JIeBaHUH,
oOecrieyeHne 0E30MAaCHOCTH JKU3HEACATEIBHOCTH B UYPE3BBIYAWHBIX CHUTYalMAX MPUPOAHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHMS
OHMOJIOTUYECKHUX 3HAHUN ¥ YMCHUH B MIOBCEIHEBHOW KU3HU;

CO3JIaHKE YCIIOBHI /I OCO3HAHHOTO BHIOOpa 00Y4YaIOUIMMUCS WHAWBUIYAIBHOW 00pa30BaTEIbHON TPAEKTOPUH, CIIOCOOCTBYIOIIEH MOCIEAYIOUIEMY
npoeCCHOHATHPHOMY CaMOOIIPEICIICHUIO, B COOTBETCTBUU C MHIMBHIyaJIbHBIMU HHTEPECAMH U TIOTPEOHOCTSIMHA PETHOHA.

OO01ee 4rco 4YacoB, OTBEACHHBIX HA W3yYeHHE OMOJIOTHH Ha YrIyOJIEHHOM ypOBHE CpeaHero oOmiero obopazoBanusi, cocrasiseT 204 gaca: B 10
knacce — 102 yaca (3 yaca B Hegenmo), B 11 kmacce — 102 gaca (3 gaca B HEeIO).

Ot6op opraHW3alMOHHBIX (OPM, METOIOB U CPEACTB OOYYCHHS OHMOJOTHH OCYIIECTBISICTCS C YYETOM cCrenu(uKu ero coaepkaHus u
HAINPaBJICHHOCTH Ha TIPOJIOJKCHHE OMOJIOTHYECKOTO 00pa30BaHUs B OPraHU3AIMAX CPEIHETO MPO(ECCHOHAIBHOTO U BBICIIIET0 00pa30BaHusl.

OO0s3aTeNbHBIM YCIIOBHEM NPH 00YYEHUU OMOJIOTHH HA YIITYyOJIEHHOM YpPOBHE SIBIISIETCS] IPOBEIEHUE JTAOOPATOPHBIX U MPAaKTUYeCKHX padot. Taxxke
ydacTHe OOYyYaroIIMXCs B BBIMOJHEHUH MPOCKTHBIX W y4eOHO-HCCIICAOBATEILCKAX PabOT, TeMaTHKa KOTOPBIX OMPEICNIETCS YYUTEIEM Ha OCHOBE
UMEIOIINXCS MATEPUATLHO-TEXHUYECKUX PECYPCOB M MECTHBIX TIPUPOTHBIX YCIIOBHH.

JanHass paboyasi mporpamMma COOTBETCTBYeT (elepanbHOi paboduell mporpamMMe COOTBETCTBYIOIIETO YPOBHS 0Opa30BaHUs, YTBEPXKIEHHOU
nporpammoit MunucrepcerBa npocsenieHus Poccuiickoit @eneparuu ot 18.05.2023 Ne 371.

[Tpu pa3paboTke y4eOHOW MpOrpamMMbl HCIOIB30BaH «KOHCTpyKTOp paboumx mporpaMm», pa3MeniéHHbIM Ha moprane «EauHoe comepxaHue
obrirero oopasoBanus» 1o aapecy https://edsoo.ru/konstruktor-rabochih-programm/.



COJAEP)XAHUE OBYUYEHUS
10 KJIACC

ConeprkaHre MpoTrpaMMBbl, BBIICIICHHOE KYPCU80M, HE BXOJIUT B MPOBEPKY rOCYNapCTBEHHON NTOTOBOM aTTecTaruu (I'1A).
Tema 1. buojsiorus Kak HayKka
CoBpemenHast Ouoyorusi — KoMmIUlekcHas Hayka. Kpartkas ucropus pa3BuTusi Ouosioruu. buosnormdeckue Haykd U HM3ydaeMble UMU MPOOJIEMBI.
dyH1aMeHTaIbHbIE, TPUKIIAAHbIE U TIOUCKOBBIE HAYYHBIE UCCIIEAOBAHMS B OMOJIOTHH.
3HadeHne OUoIoruu B GOPMUPOBAHNN COBPEMEHHOM €CTECTBEHHO-HAYUYHOH KapTUHBI Mupa. [Ipodeccun, cBsizannbie ¢ Onosiorueii. 3HaueHne OMOJIOTHH B
IIPAKTUYECKOU JEATEIBbHOCTH YEI0BEKA: MEIULIUHE, CEJIbCKOM XO0351CTBE, IPOMBIIIIICHHOCTH, OXPaHE IPUPOBI.
Hemouncrpauuu [loptpersl: Apucrorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'. Mennens, B. Y. Bepnanckuii, 1. I1. ITasnos,
N. 1. Meunukos, H. 1. BaBunos, H. B. Tumodees-Pecosckuit, . Yorcon, ®. Kpuk, /1. K. benses.
Tabmu1s! u cxeMbl: «CBsi3b OMOJIOTHH ¢ JPYTUMU HayKaMu», «CuctemMa OMOIOTHYECKUX HAYK.
Tema 2. ’)KuBble cucTeMbl W MX H3y4deHHe. JKMBbIE CHCTEMBI KaK MpeaMeT H3ydeHus Ouojoruu. CBOWCTBA KMBBIX CHCTEM: €IWHCTBO XHMHUYECKOTO
COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIOXHOCTb U YHNOPSAOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CaMOOpraHU3allis, CaMOBOCIPOW3BEICHUE,
pa3apaxuMoCThb, U3MEHYUBOCTD, POCT U PA3BUTHE.
YpOBHM OpraHuM3anuu JKUBBIX CHCTEM: MOJIEKYJISPHBIA, KJIETOUYHBIN, TKAHEBbIM, OPraHW3MEHHBIM, MONMYJIALMOHHO-BUIOBOM, 3KOCHCTEMHBIN
(OmoreoneHoTHUeCKui), OnocdepHslit. [Iporieccsl, mpoucxoasiye B )KUBbIX cucteMax. OCHOBHBIE PU3HAKH JKUBOTO. JKU3HB Kak (hopMma CyIIecTBOBAHHS
Marepuu. Hayku, n3ydaroniyie )KxuBble CHCTEMBI Ha Pa3HbIX YPOBHIX OpraHu3aliu.
N3ydenne xkuBBIX cucTeM. Meroabl Ouoiorndeckor Hayku. HaOmroneHue, W3MepeHue, SKCIIEPUMEHT, CUCTeMaTu3aivs, MeTaaHanus. lloHstue o
3aBHCHMOM U He3aBUCHUMOI nepemenHoi. [InanupoBanue skcnepumenta. [loctaHoBka u mpoBepka rumnotes. Hynesas runotesa. [lonstiue Bo1OOpKH U €€
JOCTOBEPHOCTh. Pa3bpoc B Oumonormueckux JaHHBIX. OIEHKAa JOCTOBEPHOCTH TIIOJIYUYEHHBIX pe3ynbTaToB. [IpWYMHBI HCKaKEHUS pPEe3yJIbTaTOB
skcnepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TeCTa.
Jdemoncrpanun. TaOmuips! 1 cxembl: «OCHOBHBIE IPU3HAKU JKU3HWY, «buonorndyeckue cucteMbl», « CBOMCTBA JKUBON MaTEpUn», « Y POBHHU OpraHU3alMU
KUBOM mpupoasD», « CTpoeHHEe KUBOTHON KIETKN», « TKkaHU )KUBOTHBIX», «CHCTEMbI OPTaHOB YeJI0OBEUECKOro opranusmMay, «buoreorenosy», «buocdepar,
«MeTo1bl U3y4EHHUsI JKUBOU IPUPOJIBD».
O6opynoBanue: 1abopatopHoe 000pyI0BaHUE JIJIsl TPOBEACHUS HAOIIOIEHUH, U3MEPEHUMN, SKCTIEPUMEHTOB.
Tema 3. buosiorus kijaerku. Kietka — cTpykTypHO-(QYHKIIMOHABHAS euHHIA *KUBoro. Mcropust otkpeitus kiuetku. Padoter P. I'yka, A. JleBeHryka.
Knerounas reopus (T. [lIBann, M. llneiinen, P. BupxoB). OcHOBHBIE MOJ0KEHUSI COBPEMEHHON KJIETOYHOM TEOPHH.
MeToapl MOJNEKYISApHOW M KIETOYHOH OWOJIOTHMH: MHUKPOCKONIHS, Xpomartorpadus, 3JeKTpodopes3, METOJ MEYEeHBIX aToMoB, auddepeHnnanbaoe
HEeHTpU(YyrupoBaHue, KyIbTUBHUPOBAHUE KIETOK. M3y ueHue PUKCUPOBAHHLIX KiemoK. DIEKTPOHHas MHUKpockomnus. Koughoxanrvhas Mukpockonus.
Bumanvnoe (npusicuznennoe) usyuenue Kiemox.
Hdemoncrpauuu [loprpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K. M. Bap.
Tabmuier u cxembl: «CBETOBOW MHUKPOCKOID», « DIEKTPOHHBIH MHUKPOCKOI, «ICTOPHS pa3BUTHS METOJJOB MUKPOCKOTIHI.
O6opynoBaHue: CBETOBO MUKPOCKOT, MUKPOTIPENapaThl paCTUTENbHBIX, )KUBOTHBIX M 0aKTePHAIbHBIX KIETOK.
IIpakTUyeckas padora «/I3yueHne METO0B KJIETOUHOU Onostoruu (xpomarorpadusi, snekrpodopes, muddepernuansaoe nentpudyruposanue, [TLP)».



Tema 4. Xumuyeckasi OpraHu3anusi KJIeTKH XHUMHYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTpaMHUKpOdJdeMeHTh. Boma u e€ ponp Kak
pacTBOPUTENS, peareHTa, y4acTue B CTPYKTYPUPOBAHHMU KIIETKH, TEIUIOPETYISIUMU. MUHepalbHble BEIlecTBa KIETKU, UX Ouosoruyeckas poib. Poinb
KaTUOHOB U aHHOHOB B KJIETKE.

Opranuueckue BelecTBa KieTku. buonornueckue momumepsl. benku. AMUHOKUCIOTHBINA cocTaB 0enkoB. CTpYKTYypbl OemkoBOil Monekysbl. [lepBuunas
CTpyKTypa Oeyika, MmenTuaHasi CBsi3b. BTOpWuHas, TpeTHyHas, yeTBepTHUYHas CTPYKTyphl. [leHaryparus. CpoiictBa OenkoB. Kiaccudukarms Oenkos.
buonornueckue QyHkimu 6enkoB. [lpuonul.

VYrneBoasl. MoHOCaxapuabl, AUCaxapubl, OJMTOCaxapuibl U mosrcaxapuiasl. OOIWE TUIaH CTPOCHHS W (PU3UKO-XUMHUYECKHE CBOWCTBA YTIIEBOJIOB.
buonornueckue GyHKIUHN YIIIEBOIOB.

Jlummuael. T'unpodunsHO-rHApOdOOHBIE cBoiicTBa. Kiaccubukanus munuaos. Tpuriunepuasl, (Gpochoaumuasl, BOCKH, CTepoujbl. buomormueckue
bynkun munuaoB. Oo1IMe cBoiicTBa OMOJOTHYECKIX MEMOpPaH — TeKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHUIO, MOJIYIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. Crpoenue nykinenHoBbix kucinot. Hykneotuasl. [Ipuammn kommiementapaocta. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnimpanb. Mecronaxoxaenue u ononornueckue Gynkiuu JJHK. Buast PHK. ®ynkiuun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B Mosiekyine AT®. buonornyeckue pynkmm AT®. BoccTaHoBIEHHBIE TEPEHOCYNKH, UX (YHKIITUH
B KIIeTKe. /[pyeue nyxkneosuompugpocgamol (HT®D). CexsernupoBanue JJHK. Memoowvr cenomuku, mpanckpunmomuxu, npomeomuxu.

CrpykrypHasi Ouoyiorus: OMOXUMUYECKUE U OMO(DU3MUYECKUE HCCIICTOBAHMS COCTaBa W MPOCTPAHCTBEHHOW CTPYKTYPBI OMOMOJIEKYN. Mooderupoganue
cmpyKmypbol U yHKYutl OUOMONEKYN U UX KOMNIekcos. Komnvromepuoiii Ouzaiin u opeaHudeckull CuHme3 OUOMOJEKYL U UX HENPUPOOHbLIX AHANO208.
demouncrpauuu. [loprpetst: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, @. Canrep, C. [Ipy3unep.

Huarpammsbl: «Pacripenenenne XuMUYECKUX 3JIEMEHTOB B HEXKUBOU Npupoae», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOJIE».

Tabmuuer u cxemsr: «[lepnonudeckas TabaHIa XUMUYECKHX AJIEMEHTOBY, «CTpOCHHE MOJIEKYIBI BOJbI», «BemecTBa B coctaBe opraHu3smMoBy, «CTpoeHue
MOJIEKYJbI Oenka», « CTpyKTypbl O€IKOBOM MOJIEKYNb», «CTpoeHHE MOJIEKYN YIiIeBoJoB», «CTpoeHHe MOJEKYJ JUMUI0BY, «HyKIenHOBBIE KUCIOTHD,
«Ctpoenue monexyasl ATOy.

OO6opynoBaHue: XMUMHUYECKas IOCy1a U 000pyL10BaHHE.

Jlaboparopnasi padora «OOHapyxeHHE OEJTKOB C TOMOIIBbIO KAYECTBEHHBIX PEAKITHIl.

JlaboparopHasi padora «/cciienoBaHnue HyKJIEUHOBBIX KHCIIOT, BBIICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. Ctpoenue 1 yHKUMH KJIETKH

Tumel KJIETOK: yKapuOTHYECKask U MpoKapruoTHueckas. CTpyKTypHO-(pyHKIIMOHAIbHBIE 00pPa30BaHUs KIETKH.

Crpoenne mnpokapuornyeckol kierku. Kietounas crtenka Oakrtepuili M apxeil. OCOOEHHOCTHM CTPOEHUS TeTepOTPOPHOW U aBTOTPOPHOU
NPOKapUOTUYECKHUX KJIETOK. MECTO U posib MIPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u (QyHKIMOHHPOBAHME SyKapUOTHUeCKOM KieTku. [lnasmarnyeckas memOpana (minasManemma). CTpykTypa IUIa3MaTHYecKo MeMOpaHBbI.
TpaHcnopT BemiecTB uepe3 IUIa3MaTHYeCKyr0 MeMOpaHy: nmaccuBHbIM (auddys3us, obnery€énnas nuddysust), akTUBHBIN (MEPBUYHBI U BTOPUYHBIN
aKkTUBHBIN TpaHcnopT). [lonmynponurnaemocts MemOpanbl. PabGora HaTpuii-KaqmeBOro Hacoca. OHAOLUUTO3: MHHOLUUTO3, (aromuros. DK3OLMTO3.
Knerounas crenka. CTpykTypa 1 QyHKIUHN KJIETOYHON CTEHKU pacTeHUH, IpuOOB.



Huromnaszma. [uro3zomns. [{utockenet. [IBuxenne muTomnazMbel. Opranounsl kietkd. OTHOMeMOpaHHBIC OPTAaHOUIBI KJIIETKH: dHAOIIIa3MaTHIECKasi CeTh
(OIIC), anmapat T'ombIkH, TU30COMBI, UX CTpoeHHE U (YHKIMHU. B3auMOCBsA3b OJHOMEMOpaHHBIX OPraHOUAOB KieTKH. CTpoeHHE TpaHyISPHOTO
petukynyma. Mexanusm uanpaeienus 6Oenxos ¢ OIIC. CunHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [nmagkuii (arpaHymsipHBI)
sH7OIUIa3MaTHUeckuii peTukyiayM. CekperopHas ¢yHkuus anmapara [onbmxu. Moodugukayus 6enrkos 6 annapame I'onvoxcu. Copmuposxka 0enkog 6
annapame I onb0xcu. TpancnopT BellecTB B KieTke. Bakyonu pactutenbHbIX KieTok. Kitierounsii cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUIBI KJIETKUA: MHUTOXOHJIPHUH, TIACTHABL. [Ipoucxoocoenue mumoxonopui u niacmud. Cumouoecenes (K.C. Mepeasickosckuii, JI.
Mapeynuc). Ctpoernne M (GyHKIMM MUTOXOHAPHA W muactui. [lepBuyHBIE, BTOPUYHBIE W CIOXKHBIC TUIACTHUIBI (POTOCHHTE3UPYIOMIUX SYKApHOT.
XJ10pOIIacThl, XPOMOIUIACTHI, JIEHKOIIACTHI BBICIIUX PACTCHHIA.

HememOpannsie opranougsl kietku CrpoeHne ¥ (QyHKIUM HeMEeMOpaHHBIX OPraHOMAOB KJIETKH. PuOOCOMBL. [Ipomedscymounvie ¢hunamenmol.
MuxkpodunameHTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIICUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HeMblUeYHblX KilemoK. MUKPOTPyOOUKH.
Knerounslii nentp. CTpoeHME U JBUKEHHE JKIYTUKOB W pecHHYEK. Mukporpybouku wnuromnasMmbl. lLlentpuons. benku, accoyuupoganuvie ¢
Muxkpoguiamenmamu u Muxpompyoouxamu. Momopnule benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapUOILIa3Ma, SAPBIIIKA, UX CTpoeHHe U GyHKIMH. SInepHblii 0enKoBbIi MaTpukce. [IpocTpaHCTBEHHOE pacioioKeHNE
XpoMocoM B uHTep(ha3HOM sifpe. Ddyxpomamun u cemepoxpomamut. belku XpoMaTHHA — TUCTOHBI. /[uHamuka si0epHotl 0b0onouku 6 mumosze. HAoepHuiii
Mpancnopm.

Knerounsle BkitoueHus. CpaBHUTEIbHASI XapaKTEPUCTHKA KIIETOK 9YKapHOT (PacTUTENIbHON, )KUBOTHOM, TPUOHOI).

Hemonctpauuu. [Toprpers: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuupl u cxembl: «CTpoeHHE 3yKapUOTHYECKOM KieTKn», «CTpoeHHe >KHMBOTHOM KieTKn», «CTpoeHHe pacTUTEIbHOM KieTku», «CTpoeHue
MUTOXOHJpUMWY», «Sipo», «CTpoeHue npokapuoTHiecKkon kieTkum». O0opyaoBaHHuEe: CBETOBOW MUKPOCKOI, MUKPOIIPENapaThl paCTUTENIbHbIX, )KMBOTHBIX
KJIETOK, MUKpOTpenaparbl 0aKTepualbHbIX KIETOK.

IIpakTHyeckas padora «/3yueHue cTpoeHUs KJIETOK pPa3InYHbIX OPraHU3MOBY.

Jla6opaTopnas pa6ora «/3y4yeHne CBONCTB KIETOYHONH MEMOpaHbI».

JlabopaTopHas paGora «/ccnenoBanue mia3Monnsa U Jemia3MoIn3a B PaCTUTENBHBIX KIIETKaX».

IIpakTHyeckas padora «/I3yueHue IBIKEHUS IIUTOILIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NPeBpallleHUe IHEPTUU B KJIeTKe

AccuMMIAIMA U JTUCCUMWISILIMA — JBE CTOPOHBI MeTaboiu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA U TeTepoTpodHbI. YuacTue Kuciopoja B
OoOMEHHBIX Mpolieccax. JDHepreTuueckoe odecrieueHne kieTku: npeBpaiieHne AT®D B oOMeHHBIX mporeccax. PepMEeHTATUBHBIA XapakTep peakiuil
KJIeTO4YHOro merabonu3ma. PepMeHThl, UX CTPOCHHE, CBOWcTBa M MexaHu3M jeiictBus. Kodepmentsl. OTianuuss (epMEHTOB OT HEOPraHMYECKHX
KaTanu3aTopoB. benku-akTuBaTopbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTU (DEPMEHTATUBHBIX PEAKIUI OT pa3iInyHbIX (PAKTOPOB.

[lepBUuHBIN CHHTE3 OpPraHUYECKUX BeIIECTB B KieTke. POTOCUHTE3. AHOKcucenHblll U OKcueeHHwlli homocunmes y baxmepuii. Ceemocoduparowjue
nUSMeHmMbl U NUSMeHmbl peakyuoHHo2o yenmpa. Pomb xmopormactoB B mporecce ¢porocunTe3a. CBeroBast U TeMHOBast Ga3el. Pomoodvixanue, Cs., Ca. u
CAM-munvr pomocunmesa. IlpogykTuBHOCTH (poTOCHHTE3a. BiusHIe pa3nuyHbIX (aKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.



XemocunTte3. Pa3HooOpasue opraHn3MOB-XEMOCHHTETUKOB: HUTPHPHUIUPYIOUIHE OaKTepUH, *Kelle300aKTepuu, cepoOaKTepuu, BOAOPOAHbIE OaKTepuu.
3HaueHUEe XEMOCHHTE3a.

AmnaspoOHble opraHu3Mbl. Buabl Oposkenus. IIpomykTsl Opo>KeHHS W HMX HCIOJIB30BAHUE YEJIOBEKOM. AHA’pPOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU M BO30YIUTENN OOJIC3HEH.

AdpoOHBIE OpraHu3MBbL. JTarnbl SHEpreTudeckoro oomena. IloaroroBurensbHeIil aTan. [HKOIN3 — 0ECKUCIOPOAHOE PACIIEINICHUE TITIOKO3bI.
buonornueckoe OKHUCIEHHE, WIM KJIETOYHOE JbIxaHHe. Poiab MHUTOXOHIpHI B mpoleccax OHONOrMYEcKOro OKucieHus. Lluknnueckue peakuuu.
OxucnurensHoe GochopunupoBanue. Inepeus memopannozo epaouenma npomonos. Cunmes AT®: paboma npomonnoti ATD-cunmasvl. IIpeumyinecTsa
a’pOOHOTO MyTH OOMEHa BEIIECTB Mepe1 aHadpOOHBIM. DPHEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Jdemoncrpanum Iloptpersr: k. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A. Ourensrapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuis! u cxeMbl: «POTOCHHTE3, «DHEepreTuueckuil oOMen», «bruocunres 6enka», «CtpoeHue GpepMeHTa», «XeMOCHHTESY.

ObopynoBaHue: CBETOBOM MUKPOCKOII, 000PYOBaHUE JUISI TPUTOTOBIICHHS TOCTOSTHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

IIpakTHyeckas padora «/I3yueHne KaTanTUTUYECKOM aKTUBHOCTH ()ePMEHTOB (Ha MPUMEPE aMHJIa3bl HIIM KaTanasbl).

JlaGopaTopHas padora «/3yueHne (hepMEHTATUBHOTO PACIIETUICHHS TEPOKCHIA BOIOPO/IA B PACTUTEIBHBIX M KHUBOTHBIX KJIETKAX).

JlaGopaTopnas pa6ora «CpaBHeHuUE NPoI1ieccoB (POTOCHHTE3A U XEMOCHHTE3a.

Jlaboparopnasi padora «CpaBHEHHUE TIPOLIECCOB OPOKEHUS U JBIXAHUSD.

Tema 7. Hacnencreennas ungopManus 1 peanusanus eé B KJeTke

Peakunum matpuuHoro cuHTresa. [IpHHIMI KOMIUIEMEHTApHOCTH B pPEAKIMAX MAaTPUYHOTO CHHTE3a. Peanu3amms HacieICTBEHHOH WH(OpMAaIuu.
['enetrnueckuii koj, ero cpoctBa. Tpanckpunius — MmaTpuuHblid cuaTe3 PHK. [TpuHIMIBI TpaHCKPUNIMK: KOMIZIEMEHTAPHOCTb, aHTHIIAPAILIEIbHOCTD,
acumMeTpudHoCTh. Cospesanue mampuunvix PHK 6 ayxapuomuueckoii knemxe. Hexooupyrowue PHK.

Tpaucusus u e€ stanbl. Yuactue TpancnoptHeix PHK B Onocunrtese 6enka. YcnoBus Ouocunresa 6enka. KogupoBanue amuHokucnot. Poias pubocom B
OuocuHTe3e Oenka.

Coepemenuvie npedcmasieHus o cmpoenuu 2enos. OpraHuzaius TeHoMa Yy IPOKapuoT U DYKapuoT. Perymsaius akTHBHOCTH F€HOB Y MPOKapHoT. [ unoresa
onepona (®. XKakob, XK. Mano). Moxexyasipuvie mexanusmvl IKCnpeccuu 2eHos8 y sykapuom. Ponv xpomamuna 6 pecynayuu pabomol cenod. Perynsauus
00OMEHHBIX IPOIECCOB B KiieTke. KieTouHblil roMeocTas.

Bupycsl — HeKkIIeToUHbIE (OPMBI JKU3HH U 00IHUTraTHBIC Mapa3uThl. CTPOEHHE MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeproharoB. JKusHeHHbill
yurn J{HK-cooepoicawux supycos, PHK-codepaicawux supycos, bakmepuogacos. Obpammuas mpanckpunyus, pesepmasd, UHmezpasd.

Bupycusle 3a0601eBaHus yenoBeka, KUBOTHbIX, pacteHuil. CIIN I, COVID-19, counanbHble 1 MEIULIUHCKHUE TPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuiux maccueoé («bigdata») cmpykmypuwix 6uonocuyeckux Oawnwvix. Hanomexmonocuu é duonocuu u
meouyune. lIpoepammupyemvie hynkyuu doenxkos. Cnocobwvl 00cmasKu 1eKapcms.

Jdemonctpanun. [loptpersi: H. K. Kompmos, /. W. VBanoBckmii. Tabmuiuel u cxembl: «buocuntes Oenkay, «leHetmueckuil kom», «Bupyce»,
«bakrepuodarmuy.

JlaGopaTopHas padora «Co3aHue MOZENIN BUPYCay.

Tema 8. ZKu3zHeHHBIH UK KJIETKH



Knetounsnii nuki, ero mepuonasl u perymsinus. MaTepdaza u Muto3. OCOOEHHOCTH MPOIECCOB, MpOTEKaloux B uHTEepdasze. [loaroroBka KiIeTku K
nenenuto. [Ipecunrernueckuii (MOCTMUTOTHYECKUI), CHHTETUYECKHI U MOCTCUHTETHYECKHM (IPEeMUTOTHUECKUIA) Iepruoabl HHTEp(a3bI.
Marpuunsiii cunre3 JHK — permukanms. [Ipuanuns! perumkanun JJHK: KoMIuIieMEHTapHOCTD, IOJIYKOHCEPBATUBHBIA CHHTE3, AHTHUIIAPAJUICIIBHOCTD.
Mexanusm permukarnuu JJTHK. Xpomocomsl. CTtpoenne xpomMocoM. TernoMepsl 1 TeoMepas3a. XpOMOCOMHBIN HA0Op KJIETKH — KapUOTHUIIL. JIUTIOUIHBIN 1
raryIoOuaHbIN HAOOPHI XpoMocoM. ['omMonornyHbie XpoMocoMBI. [10J10BBIE XPOMOCOMBI.
Henenune knetkn — muto3. CTaauu MHUTO3a U MPOMUCXOASIIME B HMX Ipouecchl. Tunsl Muto3a. KapuoknHes u nuTokuHe3. bruonormdeckoe 3HadyeHUe
MUTO3a.
Perymsimus mutoTnueckoro nukia kietku. [Iporpammupyemast kiierounasi Tu0enb — arornTo3s.
Knerounoe sapo, XxpoMocoMbl, (PyHKIMOHATbHAsI TeHOMUKA. Mexanuzmul npoaughepayuu, ouggepenyuposku, cmapenus u eubenu kiemox. «L{ugposas
Kiemkay — ouourgopmamuuecxkue mooenu QYHKYUOHUPOBAHUS KIEMKU.

Jemonctpanuu. Tabmuibl u cxembl: «KH3HEHHBIN UK KICTKI», «MuTo3», «CtpoeHmne xpomocom», «Perumkarmst JITHK.
O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKpoOMpenaparsl: « MUTO3 B KJIeTKaX KOpeIIKa JyKay.
JlaboparopHnasi pabdora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTax.
JlaGopaTopnas pa6ora «HabGmonenne MuTO3a B KJIeTKaX KOHUMKA KOPEIIKa JyKa (Ha TOTOBBIX MUKpPOIIPEnapaTax)y.
Tema 9. CTtpoeHue u QyHKIUM OPraHU3MOB
buonoruueckoe pasHoodpasue opranu3mMoB. OJHOKIETOUHBIE, KOJOHUATbHBIE, MHOTOKIIETOYHBIE OPTraHU3MBI.
Oco0OeHHOCTH CTPOEHUS M KU3HEAESITEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu, apxeu, OJHOKIETOUHbIE TPUObI, OJHOKIETOYHBIE BOJOPOCIIH,
apyrue npotuctel. KojloHuanbHble OpraHu3Mbl.
B3aumocBs3b yactell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI opraHoB. OpranusM Kak euHoe Leioe. 'omeocras.
Tkanu pacteHuil. TUmIbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeibHasl, MOKPOBHAsA, MPOBOASAIIAS, OCHOBHas, MexaHuuyeckas. OCOOEHHOCTH CTPOCHUS,
(GYHKIMI U pacronoXeHusl TKaHe B opraHax pacTeHUH.
TkaHu )KUBOTHBIX M 4YelOBeKa. THIMbBI )KMBOTHBIX TKaHEH: sMUTENHalbHAs, COSIUHUTENbHAs, MbIIeyHasi, HepBHas. OCOOEHHOCTU CTpoeHUS, QYHKIMHA U
pPacHoJIoKeHUs! TKaHE! B OpraHax KUBOTHBIX U YEJIOBEKA.
Oprasbl. BeretaTuBHbIE U T€HEpAaTUBHbBIE OpraHbl pacTeHUd. OpraHbl U CUCTEMbI OPIaHOB JKUBOTHBIX U YeloBeKa. OYHKIMU OPraHOB U CUCTEM OPraHOB.
Onopa tena opranuzmoB. Kapkac pactenuil. CkeneTsl 0JJHOKIETOYHBIX U MHOT'OKJIETOUHBIX >KMUBOTHBIX. HapykHblil 1 BHyTpeHHUH ckeneT. CTpoeHue u
TUIIBI COEINHEHUS KOCTEH.
JIBukeHne opraHu3MoB. JIBMKEHHME OJHOKIETOYHBIX OpPraHU3MOB: aMEOOMAHOE, KTYTHMKOBOE, PECHHYHOE. JIBMKEHHME MHOTOKJIETOYHBIX PACTEHUN:
TPONM3MBI M HACTUHU. J|BUKEHHE MHOTOKJIETOUHBIX )KUBOTHBIX M YeJIOBEKa: MblleuHas cuctema. Peduekc. CkeneTHble MBILIIBI M UX padoTa.
[Tutanue opranusmosn. [lornomieHue BOABI, YIVIEKUCIOTO Ta3a M MUHEpPaJbHBIX BEUIECTB pacTeHUsAMHU. lluTanue >uBOTHBIX. BHyTpumosoctHoe u
BHYTPUKIIETOYHOE INMILeBapeHue. lluTaHue DO3BOHOYHBIX KUBOTHBIX. OTHenbl NHUIIEBAPUTEIBHOIO TpakTa. IluiieBapuTesbHBIE — KENE3BI.
[InmeBapuTenbHas CUCTEMA YEJIOBEKa.
pixanue opranu3MoB. Jlpixanue pacteHuid. [[pixanue >xuBOTHBIX. Juddy3us razoB yepe3 moBepxHOCTh KieTkH. KoxkHoe npixanue. [lpixarenbHas
noBepxHocTh. JKabepHoe u J€royHoe nbixaHue. J[pIXxaHHWE IO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA. DBOJIOLMOHHOE YCIOKHEHUE CTPOEHUS JETKUX



IIO3BOHOYHBIX JKMBOTHBIX. /JlpIXaTelbHas cHCTeMa 4elnoBeKa. MexaHu3M BEHTWIALMM JIETKUX y INTHLl A MIEKONUTAOMMX. Perynsnus IbIxaHwus.
JlpixaTenbHble 0OBEMBI.

Tpa"cnopT BeWECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PAacTEHUH. TpPaHCIOPT BELIECTB y JKMBOTHBIX. KpoBeHOCHas cuctema U €€ Oprassl.
KpoBeHocHasi cuctemMa MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepille, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOparieHus. DBOJIIOLUUOHHBIE
YCIIOKHEHHUSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsmus.

Beinenenue y opranu3moB. Beinenenue y pacrenuid. Beinenenue y »kuBoTHbIX. CoKpaTuTeNbHble BakyoJd. Opranbl BelaeneHUs. OuiabTpanys, CeKpenus
U 00paTHOE BCachIBaHME KaK MEXaHMU3MbI paOOTHl OpTraHoB BhIAEICHNS. CBA3b IMOJIOCTH Tella C KPOBEHOCHOW U BBIJICIUTENILHONW cucTeMaMu. Beigenenue y
MO3BOHOYHBIX KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u pyHkuroHupoBanue HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammra y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHoOpbl OakTepuil M LUCTHI MPOCTEHIIMX. 3alluTa y MHOTOKJIETOYHBIX PAaCTCHHUH.
Kytukyna. CpencrBa nacCUBHOM U XMMUYECKOH 3aIUThl. ODUTOHIIUIBI.

3amuTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOM3BOJHBIE. 3aluTa OpraHu3Ma oT Oosie3Hel. IMMyHHast cucteMa yenoBeka. KineTouHnslii u
TyMOpaJbHBIM IMMYHHUTET. BpoxXaEHHBIN 1 MproOpeTéHHBIN criennduueckuii UMMYHHUTET. Teopus KiioHaIbHO-cenekTuBHOro nmmyHnuteta (I1. Dpmnux, O.
M. bepuer, C. Tonerasa). BocnaniutenbHble OTBEThI OpraHu3MOB. Poiib BpOXKAEHHOIO MMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00J1€BaHUM.
PazgpaxxumocTs U perynsiuus y opraHu3MoB. PazpakuMoCTh y OJHOKJIETOYHBIX OpPraHu3MoB. Takcuchbl. PazpakuMocTh M peryyslus y pacTeHUN.
PocroBele BeniecTBa U UX 3Ha4CHUE.

HepBnas cuctema u peduiekTopHast peryisius y )KUBOTHbIX. HepBHas cucteMa u e€ oTAelNbl. DBOIIOLUOHHOE YCIO0KHEHUE CTPOCHHSI HEPBHOM CUCTEMBI y
KHUBOTHBIX. OT/IEJBI TOJIOBHOTO MO3Ta MTO3BOHOYHBIX JKUBOTHBIX. Pednexc u pednexropras ayra. bezycnoBHble U yCIOBHBIE PeICKCHI.

['yMopasibHast peryisiius W 3HJIOKPUHHAs CUCTEMa >KMBOTHBIX M 4esnoBeka. JKene3bl SHAOKPUHHOW CHUCTEMbI U UX TOPMOHBI. [leficTBUE TOPMOHOB.
B3anMocBs3p HEpBHOW M SHAOKPHHHOM cUCTEM. | nnoTtanamo-rumnodusapHas cuctema.

Jemonctpanun Iloprper: M. II. [laBmoB. Tabmuubel u cxembl: «OAHOKIETOYHBIE BOAOpOCIM», «MHOrokieTouHble Bogopocin», «baktepun»,
«IIpocreiimme», «OpraHbl LBETKOBBIX pacTeHUi», «CHCTEMbl OpraHOB I103BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIX», «TkaHu
pactenuit», «KopHeBbie cucremb», «Crtpoenue crelms», «CTpoeHHe IUCTOBOM MIACTHMHKW», «TKaHUW JKUBOTHBIX», «CKeleT 4YenoBeKay,
«IIumeBapurensHas cucrema», «KpoBeHocHas cucremay», «JlpixarenbHas cucrtema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BpraenurenpHas cuctemay, « QHAOKpUHHAs cucteMan, «CtpoeHue Mblunb», «MmmynuteT», «KumeunonomnoctHeie», «CxeMa NUTaHUS PACTEHUN»,
«KpoBeHOCHBIE CUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpoeHHe ruipbl», « CTpoeHue I1aHapun», « BHyTpeHHee cTpoeHue 10K /1eBoro uepss», «HepBHas
cuctema pwiO», «HepBHas cucrema nsarymku», «HepBHas cucremMa mpecMmbikaomuxcs», «HepBHas cuctema mnrumy», «HepBHas cuctema
MIIeKonuTarIux», «HepBHas cucrema yenoBekay, «Pedriexcy.

ObopynoBaHue: CBETOBOH MUKPOCKOI, MUKpOIpEnapaThl OJHOKJIETOYHBIX OpPraHU3MOB, MUKPOIIpeNnapaTbl TKaHEeW, paKOBUHBI MOJUIIOCKOB, KOJUIEKIIMU
HACEKOMBIX, UITIOKOXKUX, dUBbIE 3K3EMIUISIPbl KOMHATHBIX PAaCTeHMI, repOapuu pacTeHUH pa3HbIX OTAEJIOB, BIAXKHBIE MpenapaThl )KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJJIEKIUM OECHO3BOHOYHBIX >KHBOTHBIX, CKEJET YeJOBEKa, 000pyAoBaHHE JUIS JIEMOHCTPALMM TMOYBEHHOTO M BO3JYLIHOI'O MUTAHUSA
pacTeHMii, paculelyieHusl Kpaxmana U OelKoB Mo JeWcTBUEM (EpMEHTOB, 00OPYJOBAHME JJISi JIEMOHCTPALMU OMBITOB 10 HW3MEPEHUIO >KM3HEHHOU
E€MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEIbHbIX ABUKECHUN, MOJEIM IT'OJIOBHOI'O MO3ra Pa3jIMYHbIX )KUBOTHBIX.

JlabopaTropnas padora «/3ydueHne TkaHEH PaCTCHHIN.



Jlaboparopnasi padora «/3yueHue TKaHel )KUBOTHBIX).

JlaGopatopnas padora «/3yueHne opraHoB LIBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHoOkeHHe U pa3BUTHE OPTAaHU3MOB

@opMbl pa3sMHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTHMBHOE) U TMOJoBoe. Buabl Gecrosoro pa3MHOMXKEHHS: MOYKOBAHHE, CIIOPYIISIMS,
dbparmeHTaIsI, KIOHUPOBAHUE.

[TonoBoe pazmuoxeHnue. IlonoBbie kieTku, unm rametsl. Meio3. Craauu meiosa. IloBenenue xpomocom B Mmenose. Kpoccunrosep. buonornueckuit
CMBICJI ME}03a U IOJI0BOro mnpouecca. Menos3 u ero MecTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[TpenzaponpimieBoe pazputue. ['amerorenes y »kuBoTHbIX. [lonoBbie sxene3pl. OOpazoBaHuEe U pa3BUTHE MOJOBBIX KiEeTOK. CriepMaToreHe3 U OOTreHeE3.
CrpoeHue noJIOBbIX KIETOK.

OmogoTBopeHre U SMOpHOHATBHOE Pa3BUTHE KUBOTHBIX. CTIOCOOBI OIII0JJOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

WnpuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTUH OPraHuU3MOB. Mopgoecenes — oOHa u3 2naguvix npooiem
ambpuonocuu. Kouyenyus mopghocenos u mooeru mopghoceneza. Ctaguu >MOpUOTEHE3a >KMBOTHBIX (Ha mpuMepe Jarymku). [[poGnenue. Twumbl
npobnenus. /[emepmunuposannoe u HeOepMUHUpoganHoe opobnenue. bnacmyna, munet 6aacmyn. OcoOSHHOCTH IPOOTICHUS MIIEKOIHUTAIOLIHX.
3apopliieBble TUCTKHU (TacTpyssaius). 3aKkiiaka OpraHoOB U TKaHEH U3 3apOJIbIIIEBbIX JIUCTKOB. B3auMHoe BiMsHHE YacTel pa3BUBAIOIIETOCS 3apOJIbIIIa
(amMOpuroHanbHAs MHAYKIIHS). 3aKIaKa JIaHa CTPOCHUSI )KUBOTHOT'O KaK PEe3yJIbTaT HePAPXUUECKUX B3aUMOJICHCTBUN IeHOB. Biusinue Ha sMOpHOHANIbHOE
pa3BUTHUE PA3TUYHBIX (PAKTOPOB OKPY>KAIOLIEH Cpeabl.

Poct u pasButme xuBOTHBIX. [locTaomOpmoHaneHbd mepuoa. [Ipsimoe u Hempsimoe pasButTHe. PasButme ¢ meramopdo3oM y OeCrno3BOHOYHBIX H
MIO3BOHOYHBIX JKMBOTHBIX. bHoJIornueckoe 3Ha4eHHE MPSAMOrO0 U HENPSIMOIO Pa3BUTHs, MX PACHPOCTpPaHEHUE B MHpHUpoAE. THIbI pocTa >KUBOTHBIX.
@DaKkTOpBI PETYJISALNUN POCTA )KUBOTHBIX M YesloBeka. CTauy MOCTIMOPHUOHATILHOTO Pa3BUTHUS Y )KUBOTHBIX M YeloBeka. [lepropl OHTOTEeHEe3a YelloBeKa.
CrapeHue U cMepTh Kak OUOJIOrMYECKHEe TPOIECCHI.

Pasmuoxxenne u pasButue pacreHuwidl. ['ameropur m crmopodur. Melo3 B KM3HEHHOM IuKiIe pacteHuii. OOpa3oBaHHe CIOp B Mpolecce Meiosa.
["amerorenes y pacrenuid. Omiog0TBOpPEHNE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. [[BOITHOE OIIOOTBOpEHHUE Y IIBETKOBBIX pacTeHuil. ObpazoBanue u
pa3BuTue ceMeHu.MexaHU3Mbl PETYJISIIIUU OHTOT'€HE3a Y PACTEHUN U KUBOTHBIX.

Jemonctpauun. Iloptpersr: C. I'. HaBammn, X. [llneman. Tabnunsl u cxembl: «BereratuBHoe pa3sMHokeHUE», «THUIbI Oecronoro pazMHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHAAb, «Pa3MHOXeHue »3BrieHb», «PazMHOkeHue ruapb, «Meiody, «Xpomocombl», «l'amerorenes», «CtpoeHue
SIMIIEKIIETKU U criepMaTo3onia», «OCHOBHBIE CTaAuu OHTOreHe3a», «[IpsiMoe u Henpsimoe pazBuTue», «Pazsurue maiickoro xxyka», «Pa3Butue capanum»,
«Pa3BuTHne AArymku», «JIBoifHOE OMIOOTBOPEHHUE Y IIBETKOBBIX pacTeHUiD», «CTpoeHue ceMsiH OAHOJOIbHBIX U JIBYAOIbHBIX pacTeHUuin», « KusHeHHbIN
LUKJI MOPCKOM KammycThbD», « KU3HEHHBIN UK MXa», «KU3HEHHbIN HUKII NAIOPOTHUKAY, <« KU3HEHHBINA LUKII COCHBDY.

OG6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPETIAPATHI SIMIIEKJIECTOK U CIIEPMATO30M10B, MO/IeNb «L[MKIT pa3BUTHS JIATYIIKI.

JlaboparopHasi padora «/3yueHue cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIpEnapaTax».

JlabopaTropHasi padora «BrisiBJIeHHE TPU3HAKOB CXO/CTBA 3aPOIBIIICH MO3BOHOYHBIX KUBOTHBIX.

JlaboparopHasi padora «CTpoeHHEe OpraHOB Pa3MHOXKEHUS BHICIIUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHM3MOB



Wcropust craHOBiEeHUs M pa3BUTUS FeHETHKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pusa, T. Moprana. Poiab oTeuecTBEHHBIX YU4EHBIX B pa3BUTUU
renetukn. Paboter H. K. Konemosa, H. M. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®unmumuenko, H. B. TumodeeBa-Pecorckoro.
OCHOBHbBIE TE€HETHUYECKHE IOHATHS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJJIEJIbHBIE T'€HbI, AJbTEPHATUBHBIE IMPU3HAKH, JAOMUHAHTHBIA U
PEIeCCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3Ur0Ta, YUCTAsl JIUHUS, TUOPUBI, TeHOTUIl, (peHoTUun. OCHOBHBIE METOMbI T€HETUKH: THOPHI0IOTHYECKHi,
LIUTOJIOTMYECKUH, MOJIEKYJIIPHO-TEHETUYECKHM.

Hemoncrpaumu. [Toptpetsr: I'. Mengens, I'. ge ®pus, T. Mopran, H. K. Konsios, H. 1. BaBuios, A. H. benozepckuii, I'. 1. Kapneuenko, 0. A.
Owmmaenko, H. B. Tumodees-Pecockuii. Tabnuibl 1 cxembl: «MeToabl TeHETUKI», « CXEMBI CKPEIITUBAHUS.

JlabopaTropHnasi padora «/[po3oduia kak 00bEKT TeHETUUECKUX UCCICIOBAHUI.

Tema 12. 3aK0oHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemmbanue. [lepBoriii 3akoH MeHzens — 3aKoH equHoo0pa3us TubpuaoB nepBoro noxoseHus. [IpaBuno nomuHupoBaHus. Bropoit
3aKOH MeHens — 3aKOH paculeIyIeHus MPU3HaKoB. L{uTomornueckne 0CHOBBI MOHOTHOPUHOTO CKpeIIMBaHus. [ MImoTe3a YMCTOTHI raMerT.
AHanu3upyroulee ckpermuBanue. [IpomexxyTouHblil XapakTep HaciaeqoBaHus. Paciienienue npu3HakoB Py HEMOJIHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpemuBanue. TpeTuil 3akoH MeHzaens — 3aKOH HE3aBUCHUMOIO HaclleJJOBaHMs NpHU3HAKOB. LluTosornyeckue OCHOBBI AUTHOPUIAHOIO
CKpELIMBaHHUS.

CuenenHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CremnyieHHOe HaclleZJOBaHUE T€HOB, HapyILIEHUE CLEIUIEHUSI MEX/ly TeHaMU. XPOMOCOMHas
TEOpHsI HACIIEICTBEHHOCTH.

I'enetnka mnosa. XpOMOCOMHBIM MEXaHHW3M OIPEACIICHHs I0jJa. AYTOCOMBI M IIOJOBBIE XPOMOCOMBIL. ['OMOramMeTHBIM M T€TEpOTraMeTHBIA IIOJI.
['eneTnueckas CTpyKTypa HOJOBBIX XpoMocoM. HaciienoBanue Mpu3HaKoB, CLETUICHHBIX C ITOJIOM.

I'enotun kak nemoctHas cucrema. IlnedoTponus — MHOKECTBEHHOE JEHCTBHE TeHA. MHOKECTBEHHBIN ajuienu3M. B3aumMoneicTBue HeallIenbHbIX IT€HOB.
Kommnemenraprocts. Onucras. [lonumepus.

I'eneTnueckuii KOHTPOIb Pa3BUTHA PACTEHHUH, KMBOTHBIX M YEJIOBEKA, a TaKkKe (PU3MOJOTHYECKUX IPOIIECCOB, MOBEACHUS W KOTHUTHUBHBIX (DYHKIIWH.
['eHeTnyeckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHUCTBUSL «XO3SMH — MApasuT» U «XO35IMH — MHUKPOOMOM». ['eHeTHuecKkue acrheKThl
KOHTPOJISI 1 U3MEHEHHS HACTIeICTBEHHON HH(OPMAINK B TOKOJICHUAX KIETOK U OPTaHH3MOB.

Jdemoncrpamumn. [Toptpetsi: I'. Mennens, T. Mopras.

Tabmuuer u cxemsl: «llepBbiii u BTOpoil 3akoHbl Mengens», «Tperuit 3akoH Menaens», «AHaIM3UpyOIIEe CKpenmBanuey, «HemomHoe
JOMUHHMpoBaHuey, «ClemieHHOe HacleloBaHHe MPHU3HAKOB Yy apo3oduibl», «['enetnka mona», «Kapuotun uenoBeka», «Kapuotun apo3oduis»,
«Kapunorun nrunsn», « MHOKECTBEHHBIN aJUIEIN3M», «B3anmonelcTere reHoBY.

OO6opynoBaHue: MOAENIb JJIs JEMOHCTpAllMM 3aKOHOB €AMHOO0Opa3usi TMOpHUIIOB IEpBOrO TMOKOJIEHUS U pPACUICIICHUS NPU3HAKOB, MOJAETb IS
JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO HACJENOBAHMS INPU3HAKOB, MOJENb JUIS JEMOHCTpPAllMM CLEIJIEHHOTO HACJIEIOBAHUS INPU3HAKOB, CBETOBOMU
MHUKPOCKOII, MUKponpenapat: «Jpo3odpunay.

IIpakTHyeckas padora «/3yueHue pe3yabTaToB MOHOTMOPUIHOTO CKPEIIMBAHUS Y PO30(DUIbI.

IIpakTHyeckas padora «/3ydeHue pe3yibTaToOB AUTHOPUIHOTO CKPEUIUBAHUS Y JPO30(DUIIBD).

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH



BsanmopeiicTBre reHotuna u cpeasl npu GopmupoBaHuu Genortumna. M3meHUnBoCTh npu3HakoB. KauecTBeHHBIE W KOJIMYECTBEHHBIC MPHU3HAKH. Buabl
M3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHASI.

MoudukaoHHas U3MEHYUBOCTb. Poib cpebl B popMupoBaHur MOAU(UKAIMOHHON n3MeHunBocTH. Hopma peakimu npusHaka. BapuamoHHbIN psa U
BapuainnonHas kpusas (B. Moranncen). CoiicTBa MoIu(PUKAIIMOHHON M3MEHUYHNBOCTH.

I'enorunuueckas n3MeHUNBOCTh. CBOWMCTBA T€HOTUITMYECKONW M3MEHUNBOCTH. BUIbI TeHOTHNNYECKON H3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.
Kom0OuHaTiBHAs H3MEHUNBOCTH. Mel03 1 MOJI0BOM MPOIECC — OCHOBA KOMOMHATHUBHOW M3MEHUYUBOCTH. POsIb KOMOMHATHUBHOM N3MEHUYMBOCTH B CO3JITaHUU
TeHETUYECKOT0 pa3HooOpas3us B Mpe/esiax 0JHOTO BUA.

MyTalnmoHHass W3MEHYMBOCTb. Buapl MyTanuii: TeHHbIE, XPOMOCOMHBIE, TI'e€HOMHbIe. CHOHTaHHBIE M WHAYLUHMPOBAHHBIE MyTauuu. SnepHble U
nuToIIa3MaTHdeckue Myrauud. ComaTuyeckue W MoJjioBble MyTauuu. [IpuunHbI BOSHMKHOBEHMSI MyTalMid. MyTareHbl U MX BJIMSHHE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAlIMOHHOTO TIpolecca. 3aKOH TOMOJIOTHYECKUX psIOB B HacieacTBeHHO u3menuuBoctu (H.M. BaBunos). Buesaepnas
WU3MEHYMBOCTh U HACIICICTBEHHOCTb.

Onucenemuka u 3nuU2eHOMUKA, poib INULEHEMULeCKUX PaKkmopos 8 HAc1e008aAHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.
Jdemonctpanuu. [loptpersr: I. me ®pus, B. Horamncen, H. M. BaBunop. Tabimuibel u cxembl: «Buiasl m3mMeHUHBOCTHY, «MoauduKalmoOHHAS
U3MEHYMBOCTHY», « KOMOMHATHBHASI N3MEHUUBOCTHY, «Melo3y», «OmionoTBopenuey, «I eneTnueckue 3a00yieBaHus YeloBeKa», « Buapl MyTanuiiy.
ObopynoBaHue: )KUBBIE U TepOApPHBIC SK3EMILISPhl KOMHATHBIX PACTeHUH, pUCYHKH ((poTorpadum) )KUBOTHBIX C pa3IMYHBIMU BHIaMU H3MEHYHBOCTH.
IIpakTuyeckas padora «lccrenoBaHue 3aKOHOMEPHOCTEH MOIUGUKALMOHHONW M3MEHYMBOCTU. [locTpoeHre BapHallMOHHOTO psla M BapUallMOHHON
KpUBOI».

JlaGopaTopnas padora «MyTtanuu y qpo30¢huibl (Ha TOTOBBIX MHUKPOIIpEnapaTax).

Tema 14. I'eneTnka 4e10BeKa

Kapuotun uenoBeka. MexnyHapoJHas NporpaMMa HCCIEJOBaHUS TIE€HOMa 4eloBeKa. MeToapl M3yueHHs] T€HETUKH YeJIOBEKAa: T'€HEaJIOrMYecKui,
OJIM3HEIOBBIM, IIUTOTCHETUYECKHM, TMOMYIAIUOHHO-CTATUCTUUYECKUN, MOJEKYJSIpHO-TeHEeTHYeCKud. COBpPEeMEHHOE  OMNpeNeJieHue TIeHOTHIMA:
MOJTHOTEHOMHOE CEKBEHHPOBAHME, T€HOTUIIUPOBaHUE, B TOM uucie ¢ nomoulpto [1I[P-ananuza. HacnenctBennsle 3aboseBaHus denoBeka. [ eHHbIE U
XpOMOCOMHBIE OOJIE3HU dYeNoBeKa. boJje3Hu ¢ HaclieCTBEHHOW MPenpacoioKEHHOCThIO. 3HAYEHHWE MEAMIIMHCKOW T€HETHKH B INPENOTBPAIICHUH MU
JEYCHUM TEeHETHYEeCKUX 3a00JieBaHMM denoBeKka. MeaUKO-TeHEeTHUeCKOoe KOHCYJIbTUpoBaHHE. CTBOIOBbIE KIETKU. [IOHATHE «T€HETHUYECKOro Ipy3ay.
DTUYECKUE acTIeKThl UCCIICAOBAHMIA B 00JIaCTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akToOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBEKa K (PU3MUECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpy»Katoliel cpensl. ['eneTnueckas
IPEPACIIONOKEHHOCTh YeJoBeKa K naroyiorusM. Jlemoncrpanuu. Tabnuubl u cxeMmsl: «Kapuorumn yenoBeka», « MeTo bl H3ydeHHUs] TEHETUKU YEJIOBEKAY,
«I'enernueckue 3a00JIeBaHUS YEIIOBEKAY.

IIpakTHyeckas padora «CocTaBieHUe U aHAJIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpraHu3MoB

Jlomectukanus U cenekuus. 3apoXKIAeHHE celekuuu U jaoMectukauuu. Yuenue H. WM. BasuioBa o LleHTpax mnpoucxokIeHHss U MHOroo0pasus
KYJBTYPHBIX pacTeHUH. Ponp cenexkuuu B CO3aHUM COPTOB PAacTEHUI M MOPOJ >KMBOTHBIX. COpT, MOPOAA, WITaMM. 3aKOH FOMOJIOTUYECKHX PSIOB B
HacyeacTBeHHOM n3MenunBocty H. 1. BaBuiioBa, ero 3HaueHue Jisi CENEKIIMOHHOM paOOTHI.



MeTonbl  CEeNeKIMOHHON paboThl. VCKyCCTBEHHBIM OTOOp: MACCOBBIM W WHIWBHIYaINbHBIA. JTanmbl KOMOWHAIIMOHHOW CceleKnuu. VcrbiTanue
MPOU3BOJUTENEH MO MOTOMCTBY. OTOOD MO TE€HOTHITY C IOMOIIBIO OIIEHKH (PeHOTHUIIa TOTOMCTBA U OTOOP MO IeHOTHUITY ¢ moMolsio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak METOJ CENEKIIMOHHON paboThl. PagnanmoHHbI 1 XMMUYECKH MyTareHe3 Kak MCTOYHUK MYTAIMid y KyJbTYPHBIX (opM
opranu3moB. Vcronb30BaHne TEHOMHOTO peAakTUPOBAaHUS U MeTO10B pekoMOnHaHTHBIX JJHK 115 momydyenus ncxomnoro Marepuana Aisi CENEeKIHH.
[lonyuyenne nonuruionnoB. BHyTpuBnaoBas rubpuausanus. bin3skopoacTBEHHOE CKpellMBaHuE, Wi MHOpUAMHT. HepoacTBeHHOE CKpelMBaHME, WIN
ayTOpunuur. I'ereposuc u ero npuuuHel. Mcnons3oBanue rereposuca B cenekuuu. Otnanénnas rudpuanszanus. [Ipeogonenune 6ecrioans MexBHIOBBIX
ruOpuoB. JlOCTHKEHUS CENEKIUN PACTEHUM U )KUBOTHBIX. «3€1EHAS peBONIOYULY.

CoxpaHeHHe W HM3y4YE€HHE TE€HETHYECKHX PECYpCOB KYJIbTYpHBIX pPACTEHUH M HUX JOUKUX pOIWYEH Ui CO3JaHMSI HOBBIX COPTOB U THUOPHUIOB
CEJIbCKOXO3SICTBEHHBIX KYJIBTYp. M3y uenue, coxpanenue u ynpasieHue 2eHemudecKumu pecypcamil CebCKOX03AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHbIX
8 Yensax YIyYuleHus CyujeCmeyrouux U cOo30aHUs HOBbIX NOPOO, NUHUL U KPOCCO8, 8 MOM 4UCle ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUYHbLIX
uccneoosanuil, nepedosvix uoel U NepCneKmusHbIX MexHoI02UlL.

Jdemoncrpaumu [Toprperst: H. Y. BaBunos, . B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykssanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.
Tabmurel u cxembl: «lIeHTpBI MPOMCXOXKICHUS W MHOTOOOpa3us KYJIbTYPHBIX pPACTEHUN», «3aKOH TOMOJIOTHYECKHX pPSIOB B HACJICICTBEHHOM
U3MEHYUBOCTIY», «MeTobl cenekiumy, «OTnanénnas rudpuauzanus», « MyrareHes.

JlaGopaTopHas paGora «/3yueHne copToB KyJbTypHBIX PACTEHUHN U TOPOJ JTOMAIIHUX )KUBOTHBIX).

JlaboparopHasi padora «/3ydueHre METOJ0OB CEIEKIIUU PACTEHUID.

Okckypeusi «OCHOBHBIE METOJBI WM JIOCTIDKEHUS CCIICKIIMM PACTCHWHW W JKMBOTHBIX (HA CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epmy,
COpPTOUCIIBITATEIbHBINA YUACTOK, B TEIUTMYHOE XO3SHUCTBO, B 1a00OPAaTOPHIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOI0TUsl M CHHTeTHYeCKAasi OMOJIOTUsA

OOBeKThl, HCIOJNb3yeMble B OHOTEXHOJOTWUH, — KJIETOYHBbIE M TKAHEBbIE KYyJIbTYphl, MHUKPOOPTaHU3MBI, WX XapakTepuCTHKa. TpaguiroHHas
OMOTEXHOJIOTHSI: XJIeOOTNIeUeHNE, TTOJydeHNEe KUCIOMOJIOYHBIX MPOAYKTOB, BUHOEHE. MukpoOuomornueckuii cuaTe3. OOBEKTHl MUKPOOHOIOTHYECKHUX
texHonorui. [IponsBoacTBo Oenka, aMUHOKUCIOT M BATAMUHOB.

Cozanue TEXHOJOIMH W MHCTPYMEHTOB IIEJICHANPaBIEHHOTO W3MEHEHHS U KOHCTPYHMPOBAHHUS T'€HOMOB C II€JIbIO IOJIyYEHUS OPraHHW3MOB M HX
KOMIIOHEHTOB, COJIEpKAIIUX HE BCTPEUAIOLIUECS B MPUPOJIE OMOCUHTETUYECKUE Ty TH.

Kietounast maxkenepus. MeToOIbl KyJIbTyphl KJICTOK M TKaHEW pacTeHWH M KMBOTHBIX. KpmobOanku. CoMarudeckas THOPHAM3ANHS W COMATHYCCKUN
sMOpuorenes. lcrnonp3oBaHue TrarioufoB B CENEKIUH pacTeHUil. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonv3osanue MOHOKIOHAIbHBIX U
NONUKTIOHANbHBIX  aHmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PEKOHCTpyKIUS SHLEKIETOK M KJIOHMPOBAHME MKUBOTHBIX. MeTon
TPaHCIIAHTALMHU SJEP KIETOK. TexHoi02uu 0300p06ieHUs, KYIbMUSUPOBAHUsL U MUKDOKIIOHANbHO20 PA3SMHONCEHUS CENIbCKOXO3AUCTEEHHBIX KYIbMYP.
XpoMocoMHas U TeHHas MHXeHepusi. VIcKycCcTBEeHHBIM cuHTe3 reHa U koHcTpyupoBaHue pekomOuHanTHbIX JJHK. Cozoanue mpanceennvix opeanusmos.
JlocTuKeHHs U IEPCTIEKTUBBI XPOMOCOMHOM U T€HHOM MHXKEHEPUU. DKOJIOTHUECKHE U ITHYECKUE TPOOJIEMbI T€HHOW WHKEHEPUH.

Menununckue 6norexnonorun. [locrrenomuas nudposas meaununa. [1P-auaraoctrka. MeTabonoMHBIN aHAN3, TEHOIICHTPUUECKUI aHAIN3 TPOTEOMa
YenoBeKa JJIs OICHKH COCTOSIHHSI €ro 370poBbs. Vcmonb3oBaHHE CTBOJIOBBIX KIIETOK. TapreTHas Tepamus paka. 3D-OmoumxkeHepus uisi pa3paboTKu



(GyHIaMEHTATBFHBIX OCHOB MEIWIIMHCKMX TEXHOJIOTUH, CO3MaHUS KOMIUIEKCHBIX TKaHEW COYETaHHEM TEXHOJIOTMH TpEXMEpHOro OMONPUHTHHIA WU
ckaddoaauHra Ui peLIeHns 3aa4 epCOHAIN3UPOBAHHON MEIUIHHBI.

Co3naHue BEeKTOPHBIX BAKIMH C EJIbI0 00ecTieyeHnss KOMOMHHPOBAHHOW 3aUThl 0T Bo30Oynuteneii OPBU, ycranoBieHne MOJIEKYISPHBIX MEXaHU3MOB
¢ynkunonupoBanus PHK-conepikamux BUpycoB, BbI3bIBAIOLINX 0CO00 OMACHBIE 3a001€BAHNS YETOBEKA U JKUBOTHBIX.

JemoncTpanuu. Tabmuiel u cxemsl: «lcmonb30BaHue MUKPOOPTaHM3MOB B IMPOMBIIUICHHOM INPOU3BOACTBeY, «Kietounas wmmkeHepus», «['eHHas
WH)XXCHEPUS».

JlaGopaTopHas padora «/3yueHne 00bEKTOB OMOTEXHOIOTUI.

11 KJIACC
Tema 1. 3apoxaeHue 1 pa3BUTHE IBOJTIIHOHHBIX NPEICTABJICHNH B 0HOJIOTHH
Opommononnas teopust Y. Jlapsuna. [Ipennocsuiki BO3HUKHOBEHUS AapBUHU3MA. JKU3HB U HayuHas nearenbHocTh Y. JlapBuna.
JIBukymiue cuiibl 3Boftonud BUAOB 1o Y. [lapBuHy (BbICOKass HHTEHCUBHOCTh Pa3MHOKEHHUSI OPraHM3MOB, HACJIE/ICTBEHHAsh U3MEHUHMBOCTh, OOphOa 3a
CYIIIECTBOBaHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).
Odopmnenne cuntetnueckoil Teopuu sBomtonuu (CTD). Helitpanpnas Tteopust sBononmu. CoBpeMeHHash SBOJIONUOHHAs Ouonorus. 3HaYeHHE
HBOJIIOIIMOHHOHN TEOpUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOH KapTHHBI MUPA.
Hemoncrpauuu [loprpersl: Apucrotens, K. Jlunneint, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe, Y. lapeun, C. C. UetBepukos, U. 1. [lImanbraysen,
Hx. Xonnein, . K. beinses.
Tabmunsl u cxembl: «Cucrema >xuBod mpuponsl (mo K. Jlunuer)», «JlectHuna sxuBbix cymectB (mo Jlamapky)», «Mexanusm ¢GopMupOBaHUs
IPUCIIOCOOJIEHUH Y pacTeHMi U >kMBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyra nyreuectsust Y. [lapsuna», «Haxonku Y. lapeuna», «®opmbl
00prOBI 3a cymiecTBoBaHHe», «llopoasl romybeit», «MHorooOpasue KyiabTypHBIX (opMm KamycTe», «[lopoabl goMammHMX >KMBOTHBIX», «Cxema
obOpazoBanus HOBBIX BUIOB (o Y. [apBuny)», «Cxema COOTHOIICHUS JBIKYIIUX CHUJ 3BOJIONUNY», «OCHOBHBIE MOJOXKECHHUSI CHHTETHUYECKOW TEOPHH
IBOJIIOLIMY.
Tema 2. MUKpPO3BOJIIOLMS U €€ Pe3ybTaThl
[Momynsanus kak 3neMeHTapHas equHHULA YBOOUH. COBpEeMEHHBIE METObI OLIEHKU I'€HETHUECKOro pa3Ho00pasus U CTPYKTYyphl nomyisiuuil. I3menenue
reHo(oHAa MOMYJISIUHU KaK JIEMEHTapHOE 3BOJIIOLMOHHOE SIBJI€HHE. 3aKOH reHeTnyeckoro paBuoBecus Jxx. Xapau, B. BaiinOepra.
OneMeHTapHble (akTOpbl (IBMXKYIIME CHJIBI) 3BOMOLMU. MyTtanuonHbsld npouecc. KomOuHaTtuBHas u3MeHUMBOCTh. [lpeiid reHoB — ciydvaiiHble
HEHAIpaBJICHHBIC M3MEHEHHUS] YacTOT ajuiesied B momynsnusx. Dddekt ocHoBarens. Igpgexm Oymuiiounoeo copaviuika. CHudiceHue 2eHemuyecko2o
pasznoobpasua: npuuunvl u ciedocmeus. llposenenue s¢pghexma Opeiipa 2enos 6 bonvuiux u manvix nonynayuax. Murpauuu. M30ms0ust NOMysIU:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMogoruueckas (penpoayKTUBHas).



EcrectBenHblii 0TOOp — HampaBisiouii ¢akrtop sBomonud. DOpMBI €CTECTBEHHOTO OTOOpa: ABIKYLIMHA, CTaOMIM3UPYIOMIMK, pa3pbIBAIONINNA
(mu3pynTuBHbIi). [TonoBoi 0T60p. Bo3HMKHOBEHNE M HBOJIIOLUS COLMATIBHOIO MOBEACHUS )KUBOTHBIX.

[TpucrocobaeHHOCTh OPTaHU3MOB KaK Pe3yabTaT MHUKPOIBOIIONHNU. BO3HUKHOBEHHE PUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(o3bl U HIUOATANTAIUH.
[Tpumepsl mpucnocoOneHuil 'y opraHusmoB: Mopdonorndeckue, (uznosornyeckue, OHOXMMUYECKHE, moBeaeHueckue. OTHOCUTENBHOCTh
NPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u crpykrypa. BugooOpa3oBanue kak pe3ynbTaT MUKPOIBOJOLUM. M3omsamms — kiarodeBoil ¢akrop BuaooOpasoBanus. Ilytu u
CrocoObl  BHIOOOpa30BaHMs: ayuionarpuieckoe (reorpaduveckoe), CHUMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE»  (ITOJIUILIOUIU3AINS,
rudpuau3anys). JnurenbHOCTh 3BOIIOLMOHHBIX IPOLIECCOB.

Mexanu3mbl GOPMHUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIONMOHHON OnosorMu B pa3pabOTKe HAay4yHBIX METOJOB COXpaHEHUs OnopazHooOpasus. MHKpPO3BOMIOLMS M KO3BOJIOLHMS Mapa3uTOB U UX
x03s51eB. MexaHu3Mbl (POPMHUPOBAHUS YCTOMUYNBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI ¢ HEl.

Hemoncrpaumnu [Toprpersr: C. C. YeTBepukos, J. Maiiep.

Tabmuuer u cxembl: «MyTalMoHHAs U3MEHYUBOCTHY, «[lomynsamnmnonnas cTpykrypa Buaa», «Cxema nposiBiieHust 3akoHa Xapan—BaitaOepray, «IBmwkymiue
CHJIBI 3BOJIIOLIMK», «DKOJIOTHYecKast U30JALMs NOMYJIALUI ceBaHCKOH (openn», «['eorpadguueckas n3oyauus IMCTBEHHHUIIBI CHOUPCKON U JTUCTBEHHULIBI
naypckoi», «llomynsaunoHHBIE BOJIHBI YHCICHHOCTH XWIIHHKOB W JKEpTB», «(Cxema JIeicTBUS €CTECTBEHHOTO 0TOopa», «Dopmber OGopnrOBI 3a
CyILIECTBOBaHME», «IHyCTpHaIIbHBII MellaHu3M», «oKuBble nckonaemsie», «[IokpoBUTENBCTBEHHAS! OKpacKa JKUBOTHBIX», «lIpenynpexnaromas okpacka
KUBOTHBIX», «Du3noorndeckue amantanum», «IIpucrocoOIeHHOCTh OpraHU3MOB H €€ OTHOCHUTENBHOCTHY, «Kpurepuum Buma», «BuIbI-IBONHUKNY,
«Ctpykrypa Buzpa B mnpupoze», «CrocoObl BHIo00pa3oBaHus», «l'eorpadpuueckoe BHI0OOpa3oBaHuE TPEX BUAOB JIAHABILEH», «DKOJIOIMUYECKOE
BUJ1000pa3oBaHue BUAOB CUHULY, «Ilomumionnsl pacteHuin», «KamyctHo-peneunslii THOpUI».

Ob6opynoBaHue: repbapum pacTeHUH, KOJUIEKIIMU HACEKOMBIX, Uyuela MTHUIl U 3Bepell ¢ MpUMEepaMu Pa3IMdHbIX IPUCIOCOOICHUH, Yyyena TULl U 3Bepeil
pa3HBIX BUJOB, TepOapuu pacTeHU OJIU3KUX BHIOB, 00PAa30BaBIIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlaGopaTopHas pa6ora «BplsiBiIieHHEe H3MEHYUBOCTH Y 0COOEH OJTHOI'O BUAAY.

IpakTnyeckas padora «IIpucmocobieHuss OpraHu3MOB U UX OTHOCHTEJIbHAS [EJIECO00Pa3HOCTh

JlaGopaTopHas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOIOTHUECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosouus U eé pe3yabTaTbl

MeToab! U3ydeHus: MaKpo3BOIOIMHU. [1aneonToaornueckue MeToIpl u3yueHus sBosonun. [lepexoansie GopMel U GUIIOreHETUYECKUE PSIbI OPTaHU3MOB.
buoreorpapuueckue mMeToasl n3ydeHus 3poitonuu. CpaBHeHue (Guopbl U payHbl MAaTEPUKOB M OCTpOBOB. buoreorpapuueckue obnactu 3emnu. Bunbi-
9HJEMMKH U PEJIUKTHI.

OMOPHOIOrHYECKUE U CPABHUTEIBHO-MOP(HOIOTHYECKUE METOAbI U3YyUEHHS SBOTIOLMH. ['eHeTHuecKkue MeXaHU3Mbl SBOJIFOLIMA OHTOTE€HE3a U MOSBICHUS
SBOJIIOIIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M AaHAJOTMYHBIE OpraHbl. PyauMeHTapHble oOpraHsl W aTaBU3Mbl. MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXMMHYECKHE U MaTeMaTHYeCKHE METOAbl M3Y4YeHMs 3BOJIOLUH. ['omonoruusblie reHbl. CoBpeMEHHbIE METOJ.bl MOCTPOEHUS (UIOrE€HETHUECKUX
JIEPEBHEB.

XPOMOCOMHBIE MYTal[U1 U IBOJIIOLIMSI TEHOMOB.



OO0mue 3aKkoHOMEpHOCTH (TIpaBuIia) IBOMIONMH. [Ipunyun cmensvt @yuxkyuii. HeoOpaTUMOCTh 3BONIONUHU. AJanTuBHAs paguarus. HepaBHOMEpHOCTH
TEMIIOB 3BOJIIOLIHH.

Jdemoncrpanum Iloprpersl: K. M. bap, A. O. Kosanesckuii, ®. Mrosuep, 3. ['ekkens.

Tabmumpl 1 cxeMbl: «DUIOTeHETHYECKUM pSJl JOMAgN», «ApPXEonTepuKe», «3Bepo3yoObie simepbl», «Cteromnedanb», «Pununodputsr», «CemeHHbIE
narnopoTHUKW», «buoreorpapuueckue 30HBI 3emim», «lpeiid konTHHEHTOB», «PenmukThl»y, «HadanbpHble craaun >MOPHOHAIBHOTO PAa3BHTHUSA
MO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTHYHBIC M aHATIOTMYHBIE OPraHb), «PyIuMeHTh», « ATaBU3MbBI», « XpOMOCOMHBIE HAOOPHI YeIOBEKa U IIUMIIAH3Ee»,
«I"naBHbBIE HaMpaBIEHUS 3BOTIOLUNY, «OOIIME 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

O6opynoBaHue: KOJUIEKINH, FrepOapuu, MyJISKH HCKOIIaeMbIX OCTaTKOB OPraHU3MOB, MYJISKA TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUU HACEKOMBIX.

Tema 4. IIponcxoskaeHue u pa3BuTHe )KU3HU HA 3emJie

Hayunple runoTe3bl MPOUCXOXKICHHUS KU3HU Ha 3emie. AOuoreHe3 u mancnepMmusi. JloHaydyHbIe TIPEACTABICHUS O 3apOXKACHUU JKU3HU (KPEAl[OHU3M).
['Mnore3a MOCTOSIHHOIO CaMO3apOKAECHMS XKU3HU U €€ ompoBepxkeHue onbitaMu @. Penu, JI. Cnamnanuanu, JI. [Tacrepa. [IpoucxoxneHue xu3Hu U
acTpoOuOJIOTHS.

OcHoBHbIE 3Tallbl HeOpraHuyeckoil sBomonuy. [Inanerapuas (reonoruueckas) 3BOIONUSA. XUMHUUYECKas BOJIOLKSA. AOUOTeHHBIM CUHTE3 OPraHUYeCKUX
BeulecTB U3 Heopranndeckux. Onsit C. Munnepa u I'. FOpu. OGpa3zoBanue nonumepos u3 MoHomepoB. KoanepBaTHas runore3a A. M. Onapuna, runoresa
nepsuuHoro 0ynpona Jlx. XonneiHna, renerndyeckas runoreza I'. Mémnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'unbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJICTKH.

Uctopus 3emnn u Mmetonsl e€ u3yueHus. lckomaemble opranudeckue ocTaTku. ['eoxpoHonorus u e€ meroabl. OTHOCHTENbHAs W aOCONIOTHAsS
reoXpoHoJorus. I'eoXpoHosiornyeckas mKaua: 0Hbl, 3pbl, IEPUO/IbI, SITOXH.

HayanbHble sTanbl opraHuueckoi 3Bostonnu. [losBneHue 1 SBOMIONMS MEPBBIX KIETOK. DBOMIOLUS MeTabonn3mMa. Bo3HUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT MepBHIX Ha 3emiie coobmecTB. CTpoMaToiuThl. [IpokaproTHI U DYKapHOTHI.

[TpoucxoxaeHue sykapuoT (cuMOuoreHe3). IBONIOIMOHHOE MPOUCXOKECHIE BUPYCOB. [IporcxokieHue MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HUKHOBEHKE
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl SBOJIOIUH BBICIIMX pacTeHuil. OcHOBHBIE apomMopdo3bl pacTeHuii. Beixoa pactenuil Ha cymry. [losiBnieHue CrOpoOBBIX pacTeHU U
3aBoeBaHue MU cyun. CemeHHble pacTeHus. [IporcxokeHe IBETKOBBIX PACTEHUH.

OCHOBHBIE 3Talbl 3BOIIOIMHU KUBOTHOTO MUpa. OCHOBHBIE apoMOp(o3bl )KUBOTHBIX. Benackas gayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. IlepBble XopaoBble K HUBOTHbIE. JKW3Hb B BoJe. OBOMIONMS MO3BOHOUYHBIX. [Ipoucxoxnaenuve ampubuit u pentwinid. Ilpoucxoxnenue
mitekonuTaromux u ntuil. [Ipunmun kimroyeBoro apomopdosza. OcBoeHune 6€cro3BOHOUYHBIMU U TO3BOHOYHBIMU )KMBOTHBIMH CYILIH.

PazButue xxu3HU HA 3emiie IO dpaM U MEPUOAaM: apXe, MPOTePO30H, MaIe030i, Me3030H, KaiiHO30M. OO0Ias XapaKTEPUCTHKA KIIMMATa U T€OJIOTHIECKIX
nporieccoB. [TosiBieHe u paciBeT XapaKTepHbIX OPraHU3MOB. YTJ1e00pa30BaHUE: €T0 YCIOBUS U BIMSHUE HA Fa30BbIA COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUS — HKOJIOTMYECKHUE KPU3HUCHI Iponuioro. [IpudyuHbl U cilecTBUS MacCOBBIX BbIMUpaHui. COBPEMEHHBIN HKOJIOTMYECKUN KpPHU3HUC,
ero ocobenHnoctu. [IpoGnema coxpanenus 6uopazHooOpasus Ha 3emIe.

CoBpemeHHast cucTeMa opranndeckoro mupa. [IpuHiuns! kiaccupukanum opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.



Hemouncrpauuu [loprpersr: @. Penu, JI. Cnamnanmanu, JI. [lactep, U. . Meunukos, A. 1. Onapun, Ix. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.
Tabmuubl u cxembl: «Cxema onbitTa @. Penm», «Cxema omnbita JI. IlacTepa mo m3ydeHHIO camo3aposkIeHus xku3Hm», «Cxema omnbita C. Mumepa, I
IOpwu», «OTambl HeopraHudeckoi 3BoNIOIUNY, «['eoXxpoHOIOrHUecKas mKana», «HadaapHbIe 3Tanbl OPraHUYECKON IBOMOIHMNY», «Cxema oOpa3oBaHMs
JyKapuoT myTéM cumOuorenesza», «Cucrema xuBoil mpuponbs», «CtpoeHue Bupyca», «Apomopdossl pacteHuit», «Punnoputs», «OIHOKIECTOUHBIC
BOZIOpOCIN», «MHOTOKJIETOUHbIE BOAOpocin», «Mxuy, «IlanopotHukuy», «looceMeHHble pacTeHHs», «Opranbl LBETKOBBIX pacTeHui», «Cxema
pa3BUTHUSL KUBOTHOTO MHpPa», «Apomopdo3bl KUBOTHBIXY, «[Ipocteitmmey, «Kumeunononoctueie», «llnockue dyepBuy», «UneHucronorue», «PbuiOb»,
«3emHoBOHBIEY, «IIpecmbikatomuecs», «[Itunpy, «Mnexkonuratommuey», «Pa3Butrue ®u3HU B apxeickou spe», «Pa3BUTHE XKU3HU B MPOTEPO30MCKOM
aper, «Pa3BUTHE )KU3HH B NMAJIE030MCKON 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE )KU3HU B KAHHO30MCKOM 3pe», «CoBpeMeHHas cUcTeMa
OpPTraHUYECKOTO MUPAY.

O6opynoBanue: repdapun pacTeHH pa3IMYHBIX OTEIOB, KOJIJIEKIIUN HACEKOMBIX, BIa)XKHbIE MPernapaThl >KUBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJIJIEKIIUU
UTJIOKOXHUX, CKEJIEThI MO3BOHOYHBIX JKUBOTHBIX, Uy4esa MTHUIl U 3BEpell, KOJUIEKIUHA OKAMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBbIX, MYJISKH OPTaHHUYECKUX
OCTAaTKOB OPraHU3MOB.

BupryanbHas jgaboparopHas padora «MonenupoBanue onbiToB Musuiepa—lOpu no usyueHuto aOMOreHHOro CMHTE3a OPraHMYECKUX COECTUHEHHUM B
NEPBUYHOM aTMOchepe».

JlaboparopHnasi padora «/3yueHue 1 onucaHue UCKOMAEMbIX OCTATKOB JIPEBHUX OPTraHU3MOB).

IIpakTHyeckas padora «lI3yuenne 0coOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTAEIOBY.

IIpakTuueckas padora «/3ydeHue ocoOOEHHOCTEH CTPOSHUS TO3BOHOYHBIX YKUBOTHBIX).

Tema 5. IIpoucxoskaeHne 4eJJ0BeKa — AHTPONOreHe3 Pa3iensl 1 3a71a4 aHTPOTIOIOTUH. METO/Ibl aHTPOIIOJIOTUH.

CraHoBieHHE TIPEACTABICHUI O TPOUCXOXKACHUH YeoBeka. Penurno3nsie Bo33penus. COBpeMEHHbIE HAyYHbIE TEOPHUHU.

CxoacTBO 4esoBeKa € KUBOTHBIMU. CHUCTEMAaTHYECKOE IOJIOKEHHE 4enoBeKa. CBHUAETENbCTBA CXOJICTBA YEJIOBEKA C JKUBOTHBIMU: CPAaBHUTENIBHO-
Mopdoornueckre, SMOPHOIOTHISCKHe, PU3NO0IIOTO-ONOXUMHUYECKUE, MToBeAcHUeCKre. OTINYHs YeJIOBEKA OT )KHBOTHBIX. [IpAMOX0KIEHNE H KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOIl CUTHAJIbHON CUCTEMBI.

JBwxymme cuibl ((hakTopsl) aHTPOINIOTeHe3a: OMoIornyeckue, connanbabie. COOTHOIIEHHE OMOJIOTMYECKUX M COIMATIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OcHoBHbBIE cTaauM aHTpornoreHe3a. PanHue uenoBekooOpaszHble 00€3bsiHbI (IPOKOHCYIBI) M PaHHHE MOHTHABI — OOIIME MPEAKH YelIOBEKOOOpa3HBIX
00e3bsiH U JItoJIel. ABCTPAJIONUTEKU — JBYHOTHE MpeAKH JroAei. YUenoBek yMmelblil, nepBble U3rOTOBIEHUS opyauil Tpyaa. UenoBek npsamMoxoasiuil u
NEePBBIN BBIXOJ JI0/eH 3a npezenbl Adpuku. YenoBek reiaenb0eprckuil — o0l mpeIoK HeaHAepTaIbCKOTO YeI0BeKa 1 YelI0BeKa pa3yMHOro. YenoBek
HEAHJIEPTAIIbCKAIM KaK BHUJ JIIOJIEN XOJOJHOrO KinMara. YemoBEeK pa3yMHbId COBPEMEHHOIO THIMA, AEHUCOBCKHI YEIIOBEK, OCBOEHHE KOHTMHEHTOB 3a
npenenamu Adpuku. [laneoreneTnka u najieoreHOMHKA.

DBOJIIONHS COBPEMEHHOTO YeJIoBeKa. ECTeCTBEHHBIN 0TOOp B MOMYJISAIUAX YeIOBeKa. MyTalMoOHHbIHN TIporiecc U moauMopdusm. [lomynsiimoHHbIe BOJIHEI,
npeti reHoB, murparus 1 «3G(HeKT OCHOBATENs» B MOMYJISIIHIX COBPEMEHHOTO YeIOBEKa.

UYenoseueckue pacel. [lonsitue o pace. bonbiime pacel: eBpomneoujHas (eBpasuiickas), aBCTpajo-HErpoujHas (3KBaTopuaibHasl), MOHTOJIOUIHAS
(a3matcko-amepuKaHcKas). Bpems u myTH pacceneHHs YejoBeKka Mo IuiaHeTe. EAMHCTBO yenmoBedeckux pac. HayuyHash HECOCTOSTENBHOCTH pacu3Mma.



[IpucnocoOneHHOCTh YeIOBEeKa K pa3HBIM YCIOBUSIM OKpYKaroIed cpeasl. BnusHue reorpaduueckoil cpenbl u japeida reHoB Ha MOP(HOJIIOTHIO U
(bU3MOIOTHIO YeTOBeKa.

MexaucuUIUIMHAPHBIE METOIBI B (hu3nyeckoi (OMOJIOTHYECKOi) aHTPONOIOTHU. DBOIIOIMOHHAS aHTPONOJIOTHS M MaJCOAHTPOIIOIOTHS YETOBEUECKUX
nomysiiuii. bruoconnansHble UCClieOBaHUS IPUPOABI YeloBeka. MccnenoBanre KO3BOMIONNUN OHOIOTHYECKOT0 U COIMAIBHOTO B UETIOBEKE.
Jemoncrpauuu [loprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuisl u cxeMbl: «MeToabl aHTponosorun», «['oJoBHON MO3T YenoBekay, «UenoBekooOpasHbie 00e3bsHbD), «CKeNeT YeloBeKa U CKeJeT HIMMITaH3e»,
«PynUMEHTBI M aTaBU3MBD», «J[BIXKYyIIIME CHIIBI aHTPOIIOTEHE3a», « DBOIIOIIMOHHOE APEBO YEIOBEKA», « ABCTPAJIONMUTEK», «HenoBek yMenslity, «HenoBek
npsamMoxonsaumiy, «JlenucoBckuii venosek» «Heanpepranbusl», «KpomanboHub», «lIpenkum uenoBeka», «IOTambl 3BOJIIOLMM 4eloBeKa», «Pacsl
YEJIOBEKAY.

O6opynoBaHue: MYJSDKM OKaMEHEJIOCTeH, MpPeIMETOB MaTepHalbHOM KyIbTYphl TPEAKOB 4YeJIOBeKa, penpoiykiuu (dororpaduu) kapTuH C
MHUQPOJIOTHUECKUMH B OMONIEHCKIMHU CIOKETaMU MPOMCXOKACHUS YelloBeKa, (poTorpadmu HaX0JOK MCKOMAeMBIX OCTATKOB YEJIOBEKa, CKENET YeIOBEKa,
MOJIEJIb Yeperna YeJ0BeKa U Yyepena MUMIIaH3€, MOJIeTb KUCTH Y€JI0BEKa U KMCTH IIHMMITaH3€, MOJIETIN TOPCa IPEIKOB YEIOBEKA.

IIpakTuueckas padora «/3yueHue ocOOEHHOCTEH CTPOSHUS CKEJIeTa YeJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTnyeckas padora «/3yueHue 3KOJIOrHYeCKUX aJanTalil YeTOBEKa.

Tema 6. JK0JI0THsI — HAYKA 0 B3AaUMOOTHOLIEHUSIX OPTAaHU3MOB U HAIOPraHM3MEHHBIX CUCTEM € OKPYKaI0IIeil cpeaoi

3apoxaeHue U pa3BuTue 3Kosoruu B Tpyaax A. I'ymbonbara, K. @. Pynee, H. A. CeBepuoBa, 3. ['ekkens, A. Tencnu, B. H. Cykauépa. Paznens u 3agaun
sKosioruu. CBS3b 3KOJIOTUH € IPYTMMH HaykamMu. Metoabl skonoruu. [lonessie HaOmoaeHN. DKCIIEPUMEHTHI B 3KOJIOTHH: IPUPOJIHBIE U 1a0OpaTOPHBIE.
MonenupoBaHue B SKOJIOTMU. MOHUTOPUHT OKpY)KAIOIIEH Cpe/bl: JOKAJbHBINA, PErHOHANBHBIN U TT00aIbHBIA. 3HAYEHHE HKOJIOTMYECKUX 3HAHUU TS
YyeJloBeKa. JKOJIOIMUECKOe MUPOBO33PEHHE KaK OCHOBA CBSA3EH desoBedecTBa ¢ Mpupoaoi. opMUpOBaHHUE IKOJIOTUYECKON KyIbTYPbl U SKOJIOI MUECKON
TPAMOTHOCTH HAaCEJICHHUS.

Hemonctpauuu Iloprpersr: A. I'ymGonsar, K. ®@. Pynee, H. A. Cesepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués. Tabmuupbl u cxembl: «Paznesns
3KOJI0rum», «MeToasl 3Koa0run», «Cxema MOHUTOPUHIA OKPYKAIOIIEH Cpebh».

Jlaboparopnas padora «/3ydueHne METOOB IKOJIOTHIECKUX HCCIICTOBAHUI.

Tema 7. Opranu3msbl U cpela o0MTaHUsI DKolormueckue (QakTopsl M 3aKOHOMEpHOCTU ux AevictBus. Kimaccudukamnus sxonoruyeckux (GpakTopoB:
abuoTuueckue, OMOTUYECKHUE, aHTpororeHHbie. O0IIMe 3aKOHOMEPHOCTH JIeHCTBUSI SKoJorndeckux gakropos. [Ipasuno munumyma (K. [lnpenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIE OpraHu3Mbl. AbuoTHueckue gaktopsl. CBET Kak sKonoruyeckuit paxkrop. JlelcTBrue pa3Hbix
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKUE TPYMIbl PACTEHUH M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHalibHas poJib CBETa.
doTonepuoausM.

Temnepatypa kak sxosorndeckuii gaxtop. [eiicTBue Temmneparypbl Ha opranu3mbl. [IoWKHIOTEpMHBIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxxnocTs kak 3xonorudeckuii axrop. [IpucnocobneHus: pacteHuil Kk moanepkaHuio BogHoro Oananca. Kiaccudukanusi pacTeHuid Mo OTHOIIEHUIO K
Bojie. [IprcnocoOnenust )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEXUMA.



Cpenpl oOuTaHWSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHAs, TyOWHHAs TOIIOYBEHHAs, BHYTPHOpPTaHW3MEHHAsA. (DU3NKO-XHUMHUYECKUE
0COOCHHOCTH cpell oouTaHus opranu3mMoB. [IpucrnocobieHust OpraHu3MoB K )KU3HU B Pa3HbIX cpeaax.

buonorudeckune putmbl. BHenHue u BHyTpeHHUE pUTMBI. CyTOYHBIE M TOAMYHBIC PUTMBIL. [IpHCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUM KU3HHU.

XKuznennsie ¢popmbl opranu3moB. [lorsaTue o xku3HeHHOU (Gopme. Ku3HeHHBIE (POPMBI pacTeHHU: EpeBbs, KYCTApHUKH, KyCTapHUUYKHA, MHOTOJICTHUE
TpaBbl, OJJHOJIETHHE TpaBhl. JKu3HeHHbIe (POPMBI KUBOTHBIX: THIPOOUOHTHI, FT€OOMOHTHI, a3pOOHMOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.
Buotnueckne ¢axTopsl. Buapl OHOTHUECKHX B3aMMOACWUCTBHUI: KOHKYPEHLHMS, XMITHMYECTBO, CMMOMO3 M ero ¢opmsl. [lapasutusm, koomepanus,
MyTyaJlu3M, KOMMEHCaIH3M (KBapTUPAHTCTBO, HaxjeOHMYecTBO). HeTpodmuueckue B3aummoneicTBus (Tomuueckue, ¢opuyeckue, Hadpudeckue).
3HaueHre OMOTUYECKUX B3aUMOJICHCTBUM JIJIsl CYIIECTBOBAHUS OPraHU3MOB B cpefie oOuTaHus. [IpuHIMIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

Jemonctpanun Tabmuibl u cxembl: «kojorudeckue GpakTopsr», «CBETOBOM CHEKTP», «DKOIOTUYECKUE TPYIIBI KUBOTHBIX MO OTHOIICHUIO K CBETY),
«TenaoKpoBHBIE KHBOTHBIC», «XOJOIHOKPOBHEIC JKUBOTHBIEY, «DU3MOIOTHUYECKHE aJanTalliil >KUBOTHBIX», «Cpenbl OOWTaHWsS OPTaHU3MOBY,
«buonornyeckue put™mey, <«KuszHeHHble QOpMBI pacTeHMit», <«OKu3HeHHbIE (OPMBI KUBOTHBIX», «IKOCHCTEMa IIUPOKOIMCTBEHHOTO Jiecay,
«9KocucTeMa XBOMHOTO Jiecay, «Llenu muranusy, « XumuudectBoy, «llapasuruzmy, «Konkypermus», « Cumonosy», «KommeHcammsmy.

O6opynoBanue: repOapuy pacTeHU U XKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIMSHHUIO PA3IUYHBIX SKOJIOTHUECKUX (PaKTOPOB, TepOapuul CBETOIIOOHUBBIX,
TEHEIOOUBBIX W TEHEBBIHOCIHMBBIX PACTCHUN, CBETONIIOOMBBIC, TEHEIIOOWBBHIC M TCHEBBIHOCIWBHIC KOMHATHBIC PACTCHHSI, TepOApUU U KOJUICKIIUU
TEIUIONMIOOUBBIX, 3MMOCTOMKHIX, MOPO30YCTOMYMBBIX PACTCHHI, Uydelia MTULl U 3Bepeid, repbapiul pacTeHMId, OTHOCSIIUXCS K TUrpoduram, Kcepoduram,
Me30(uTaM, KOMHATHBIC PACTCHHS JaHHBIX TPYIII, KOJJICKIIUU )KHBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpeaax, repOapuu U KOJUICKIIMA PACTCHUN U )KHBOTHBIX,
o0Jafaomux YepTaMyu MPUCIIOCOOICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUHM >KU3HH, repOapuu U KOJUICKIMU PACTEHUN W YKMBOTHBIX PAa3IUYHBIX
YKU3HEHHBIX ()OPM, KOJIJIEKIIUH KUBOTHBIX, YYACTBYIOIIMX B PA3IMYHBIX OMOTUYECKUX B3aUMOCHCTBUSAX.

JlaGopaTopnas paGora «BrisiBneHre npucnocoOIeHNi OpraHu3MOB K BIUSHUIO CBETaY.

JlabopaTropHnasi padora «BrisiBiIeHHE NPUCTIOCOOJICHUI OPTaHU3MOB K BIUSHUIO TEMIIEPATYPhD».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHHIA U3 Pa3HBIX MECT OOUTAHUIY.

Tema 8. JkoJiorusi BUA0B U MOILYJISIIIUAI

DKOJIOTHYECKHE XapaKTepUCTUKHU momynsuuu. [lomymsmus kak Ouonorumdeckas cuctema. Poib HEOTHOPOAHOCTH cpefbl, (pusmueckux OapbepoB U
0COOEHHOCTEH OMOJIOTMM BHJIOB B (DOPMUPOBAHUU TMPOCTPAHCTBEHHON CTPYKTYphl momyisiinid. OCHOBHBIE TOKAa3aTeNIM MOIMYJISIUN: YHUCICHHOCTD,
IJIOTHOCTh, BO3PACTHAS U MIOJI0Basl CTPYKTYpPA, POKAAEMOCTD, IIPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIUSL.

DKonoruyueckas CTpykTrypa mnomyiasiud. OIleHKa YHUCIEHHOCTH TMOMYJsuu. J[MHaMuKa TOmysisiuud U €€ peryisaius. BUOTHYeCKUi MOTeHIHAT
nonyJasiuud. MoJenupoBaHue AMHAMUKU mnonyisuud. KpuBble pocTta 4yuclieHHOCTH mnonyisiuuu. Kpusble BbDKMBaHUs. Perynsiuus 4YHCIEHHOCTH
MOMYJISALUNA: POJIb (PAKTOPOB, 3aBUCAIINX M HE 3aBUCAIINX OT IJIOTHOCTU. DKOJIOTHYECKHE CTpaTeruu BUaoB (r- u K-ctpaterun).

[TonsTre 06 skonoruueckoil Huie Buaa. Mecroodutanue. MHoromepHasi MoJenb dKkonoruueckoil Humm Jx.M. Xatunncona. Pasmepsr skomorudecko
Huiy. [ToTeHimanpHas 1 peaiIn30BaHHasl HUILIN.

Bua kak cucrema nonyinsiuil. Apeansl BUAOB. Buabl U UX )KU3HEHHBIE CTPATErHH. DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUSI U MUTPAIIMI )KUBOTHBIX. broslornueckie HHBA3HM 4y>KEPOIHBIX BUJIOB.



Jemounctpanun [loprper: JIx. M. XatunacoH. TaObmuiel u cXeMbl: «DKOJOTUIECKUE XAPAKTEPUCTUKH TOMysiium», «[IpocTpaHcTBeHHAss CTpyKTypa
nomynsituny, «Bo3pacTHbie nupamMuabl nonyasuun», « CKOpOCTh 3aCelIeHUs MOBEPXHOCTU 3eMIIA Pa3IUYHBIMU OpTaHU3MaMmy», «Mozenb SKOI0ruuecKon
Huu [Jx. Y. XatduHcoHay.

OO6opynoBanHue: repOapuy pacTeHUH, KOJUICKITUN KUBOTHBIX. JIaGopaTopHasi padora «IIpucrnocoOieHust CEMsH pacTEHUHN K PACCEICHHUIOY.

Tema 9. Jxosorus cooduecTB. IKOJOrH4ecKue CUCTEMbI.

CooOmiectBa opranu3MoB. buoiieHos u ero crpykrypa. CBsizu Mexay OpraHu3MaMu B OMOIICHO3E.

Dkocucrema kKak oTkpbiTas cucrema (A. JIx. Tencnn). @yHKIMOHAIBHBIE OJOKH OPraHU3MOB B AKOCHUCTEME: MPOIYLEHTHI, KOHCYMEHTHI, PEAyICHTHI.
Tpoduueckue ypoBuHu. Tpoduueckue nenu u cetu. A6uornyeckue 010k 3KocucTeM. [[0oUBBI U Uikl B 3KocucTeMax. KpyroBopoT BeliecTB U MOTOK
HEPIUH B SKOCUCTEME.

OcHoBHBIE TIOKa3aTeNIM IKOCHCTeMbI. brioMacca 1 mpoayKius. DKOJIOrHuecKrue MUpaMuIbl yucell, 0MoMacchl U SHEPTUH.

Hunamuka sxocucmem. Kamacmpoghuueckue nepecmpotixu. @aykmyayuu. HarpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuunbie
U BTOPUYHBIE CYKIIECCMM U WX MNPUYUHBL. AHTPONOTeHHBbIE BO3JEHCTBUS Ha cykieccuu. KimmmakcHoe cooOiecTBo. bropa3zHooOpasue u monHOTa
KpyroBOpOTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpupoaHbIe SKOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl MOpell U OKeano8. IKOCUCmeMbl MYHOP, J1eco8, Cmeneti, nyCMmulHb.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATpodKocUCcTeMAa. ATPOLIeHO3. Paznuunst Mex 1y aHTPOIIOT€HHBIMU U IPUPOTHBIMU IKOCUCTEMAMHU.

Ypboakocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l'opoxackas ¢mopa u dayna. CunanTponusanus ropojckoil ¢aynel. buonoruueckoe u
XO35IIICTBEHHOE 3HaUEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHPOBAHUS OCHOBHBIX B3aHMMOJCHCTBHI OpraHU3MOB B JKOCUCTeMax. Ponb kackaonozo sghgexma u 6ud08-30ughuxamopos
(kn10uesbix 6u008) 6 ynkyuonuposanuu sxocucmem. llepeHoOC 3HEPIUM U BELIECTB MEXKIY CMEXKHBIMH 3KOCHCTEMaMH. Y CTOHYHMBOCTh OPraHU3MOB,
MOMYJISILIMIA U 9KOCHCTEM B YCIOBUSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBUIA.

Mexanuzmbl 6030elicmeus 3a2pA3HeHUll pa3HblX Munoe Ha cyOOp2aHu3MEeHHOM, OP2aAHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOGbL
9KONI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 8030elicmausi. MeToI0I0Tis MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX SKOCUCTEM.

Tabmumper 1 cxeMbl: «CTpykTypa OHOIICHO3a», « IKOCUCTEMA IIMPOKOIMCTBEHHOTO Jieca», «DKOCHUCTEMa XBOWHOTO Jieca», «DYyHKIIMOHAILHBIC TPYIIIIbI
OpraHU3MOB B 3KocHucTeMe», «KpyroBopot BelecTB B sKocucTeMey, «Llenu nutanus (macTOUIHAs, AETPUTHAS)», « DKOJIOTHYECKas MUpaMuIa YUce,
«DKoJorruecKas nupamuia ornomacce», «IKoJOrHuecKas nupamuaa sHeprun», «O0pasoBanue 6onotay, «[lepBuunas cykueccus», «Boccranosnenue
Jieca moclie moxapay, «9KocucreMa o3epay», « ATporeHo3», « KpyroBopot BemiecTB v MOTOK SHEPTUU B arpoiieHos3e», «lIlpuMepsl ypOoIKOCUCTEMY.
OGopynoBanue: repbapun pacTeHUN, KOJJIEKIIMN HACEKOMBIX, Uydesa NTHUIl U 3Bepeid, repdapun KyJIbTYPHBIX M JUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK
MOJIEJIb SKOCUCTEMBI.

JlabopaTropnasi padora «/3yueHue u onucanue ypo03KOCUCTEMBD.

IKCeKypeus «IKCKypcHsl B TUITMYHBIN OHOTeo1eHO3 (B 1yOpaBy, Oepe3HsIK, eJIbHHUK, Ha CYXOA0JbHBIN WM TOMMEHHBIH YT, 03ep0, 00I0TO)».

IKeKypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha 0JIe WK B TEIUIMYHOE X03SIHCTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTeMa



Buocdepa — obmeruranerapHast 00os104ka 3eMiTH, TJe CYIIECTBYET WU CYIECTBOBAJIA XKU3Hb. Pa3BuTHe NpencTaBieHnii o onochepe B Tpyaax J. 3rocca.
Yyenue B. U. Bepnaackoro o 6uochepe. O6mactu 6uocdeps! u eé coctan. JKuBoe BeniecTBo Ouochepsl v ero GyHKITUH.
3aKOHOMEPHOCTH CyliecTBOBaHHA Ouocgepbl. OcoOeHHOCTH OHMOcdephl Kak TII00ambHOM 3KOCHUCTeMBl. Jl[MHaAMHuUecKkoe paBHOBecHe B Ouocdepe.
KpyroBopoTsl BemiecTB u 6MoreoxuMuieckre UKib! (yriepoaa, a3ora). PurmuuHocTs siBneHuil B Ouocdepe.
3oHanbHOCTH OMOochepsl. [lonsaTue o 6uome. OCHOBHBIC OMOMBI CYIIIN: TYHJIpa, XBOMHBIE Jieca, CMEIIAHHBIE U IIUPOKOJIUCTBEHHBIE Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOMTUYECKHUE Jieca, BHICOKOTOphs. Kimumar, pacTuteabHbIN U 5KUBOTHBIA MUP OMOMOB CYIIIH.
CrpykTypa 1 QyHKIHS KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIMaNa U OMOCHEPHBIX (PYHKITHIA.
Hemoncrpauuulloptpersi: B. . Bepuaackuii, 3. 3tocc.
Tabmuret u cxeMbl: «I'eocdepst 3emmny, «KpyroBopot azora B npupojae», «Kpyrosopot yriaepoaa B npupojae», «KpyroBopor kuciopoga B mpupoae»,
«KpyroBopor Boawsl B mpupone», «OcHOBHbIe Omombl cymm», «Kmumatuyeckue mosica 3emnm», «TyHmpay, «Taliray, «CMemaHHBIN Jiecy,
«IIupoxonucTBeHHBIH Jecy, «Crenby, «CaBanHay, «Ilyctoiny, « Tponumueckuit gecy.
Tema 11. YesioBeKk 1 OKpYy:KawIIas cpeaa
DKoJIOTHYeCKHe KPU3UCHI U UX MPUYUHBI. Bo3ielicTBre yenoBeka Ha Onocdepy. 3arpssHenue Bo3aymHon cpeasl. OxpaHa Bo3ayxa. 3arpsa3HeHHE BOTHOU
cpensl. OxpaHa BOJHBIX pecypcoB. Pazpyiienue noussl. OXxpaHa MOYBEHHBIX pecypcoB. M3MeHeHHe KiinMara.
AHTPOIIOTEHHOE BO3/ICHCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN MUp. OXpaHa paCTUTECILHOTO M )KUBOTHOTO MUpa. OCHOBHBIC IPUHIIMITE OXPAHBI TIPUPO/IBL.
Kpacusie kauru. Ocob6o oxpansemsie npupoaasie Tepputopun (OOIIT). boranuueckue cajapl U 300J0THYECKHE TAPKU.
OCHOBHBIC TIPHHIIUIIBI YCTOWYMBOTO PA3BUTHUS YCIIOBEYECTBA WM MPHUPOABI. PalnoHaAIBbHOE MPUPOIONONIH30BAHIE M COXPAaHCHUE OHMOJIOTHYECKOTO
paszHooOpasust 3emnu. OOmIKe 3aKOHOMEPHOCTH TIO0ANBbHBIX HKOJOTMUYECKUX KpU3HCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HMCa M €ro BEpOsITHbIC
TIOCTICICTBHSI.
Pa3BuTHe MeTOIOB MOHUTOpPWHTA Pa3BUTHUSL OIMACHBIX TEXHOTEHHBIX MpoleccoB. CucmemHvle ucciledo8anus nepexooa K pecypcocbepezaioujeii u
KOHKYPEeHMOCNOCOOHOU 3Hepeemuke. buonocuueckoe pasnoobpasue u obuopecypcovl. HayuonanvHvle ungopmayuouHvle cucmemvl, odecnedusaroujue
docmyn K uHgopmayuu nO COCMOSHUIO OMOENbHbIX 6udo8 u 3kocucmem. OCHOBbI Kopeaburumayuu 3Kocucmem U cnocobos 60pvobl ¢
buonogpexcoenuamu. Pekoncmpykyus MOpPCKUX U HA3eMHbIX IKOCUCTIEM.
Jemoncrpanun. Tabnuibl u cxemsl: «3arps3HeHne atMocheps», «3arps3nenue ruapocheps», «3arps3HeHue nouBb, «llapaukoselil apdext», «Ocobo
OXpaHsieMbI€ TIPUPOTHBIC TEPPUTOPUNY, «MOICITH YIIPaBISIEMOTO MUPAY.

Ob6opynoBanue: pororpadguu oxpaHsieMbIX pacTeHul 1 )KUBOTHBIX KpacHoi kauru Poccuiickoit @eneparuu, KpacHoil KHUTY peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 11O BUOJIOT'N HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycranaBnuBaeT TpeGOBaHMS K pE3yibTaTaM OCBOCHHs OOYYarOIMMKCS MPOTPaMM CpEIHEro oO0Iero oOpa3oBaHMA: JIMYHOCTHHIE,
METaNpeIMETHBIE U IPEIMETHBIE.

B cTpyKkType TMYHOCTHBIX Pe3yIbTaTOB OCBOEHHS MPOrpaMMbl MO0 OMOJIOTHUH BBIAEICHBI CIEAYIONME COCTABISIONINE: OCO3HAHNE O0YJarOIIUMUCS
POCCHIMCKOM I'pakJaHCKOW MJEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOONPEAEICHUIO, Hanuuue Momueayuu K 00y4eHHIo
OuoNIOTHY, YeneHanpagieHHoe pasgumue BHYTPEHHUX YOEXKIEHHH JTUYHOCTH HAa OCHOBE KIIOYEBBIX LIEHHOCTEH W MCTOPUYECKHUX TPAIUIUA pa3BUTHA
OMOJIOTHYECKOTO 3HAHMSA, 20MOBHOCMb U CHOCOOHOCMb OO0YYAIOUIMXCS PYKOBOACTBOBAaTbCS B CBOEH JESITEIBHOCTH LEHHOCTHO-CMBICIOBBIMHU
yCTaHOBKaMH, MPHUCYIIUMHU CUCTEME OHOJIOTMYeCKOro 00pa3oBaHus, Haiuuue npagoco3Hanus SKOIOTUIECKON KyIbTYpbl, CHOCOOHOCMU CIMA8UmMb 1T U
CTPOUTD KU3HECHHBIC IJIaHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHMS MPOTPaMMbl IO OHOJOTMH JIOCTUTAIOTCS B €IUHCTBE Y4YeOHOW M BOCIUTATEIBHON JEATETHLHOCTH B
COOTBETCTBUM C TPAJULMOHHBIMA POCCHUHCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUYECKMMH M JTYXOBHO-HPABCTBCHHBIMU LIEHHOCTAMM, IPUHATBIMH B
oOuiecTBe IMpaBWJIaMd M HOpPMaMU TOBEJCHUS U CIIOCOOCTBYIOT IMPOLIECCaM CAMOIIO3HAHMS, CAMOBOCIIUTAHUS U CaMOPa3BUTHUS, Pa3BUTHS BHYTPEHHEH
HO3ULIMHU JIUYHOCTH, MATPUOTU3MA M YBAKEHMS K 3aKOHY M IIPABOMOPSJIKY, YEIOBEKY TPyJa U CTapllieMy IMOKOJEHHIO, B3aUMHOIO YBa)KEHUs, OEPEKHOTO
OTHOIIEHUS K KyJIbTYPHOMY HACIEAUIO U TPAIULMSAM MHOTOHALIMOHAIILHOTO Hapoaa Poccuiickoi denepannu, NpUpOIE U OKPYKAKOLIEH Cpeae.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS Yy4yeOHOro mnpeameTra «bBHOJOTHS» JOIKHBI OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOy4aroIIuXcs
PYKOBOJICTBOBATHCSI C(hOPMUPOBAHHON BHYTPEHHEW MO3WIUEH JIMYHOCTH, CUCTEMON LIEHHOCTHBIX OPHEHTAIMiA, MO3UTHBHBIX BHYTPEHHUX YOCKICHUI,
COOTBETCTBYIOIUX TPAJUIMOHHBIM LEHHOCTSM POCCHUHCKOro OOILECTBA, PACIIUPEHUE >KU3HEHHOIO OIbITa U OMNbITa JEATEIIbHOCTH B IpoLEecce
peanu3alny OCHOBHBIX HAIIPABICHUN BOCIIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpaKIaHCKOTO0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTH TPAXKIAHCKOH IMO3UITNH 00YUYaIOMIETocsi Kak aKTUBHOT'O M OTBETCTBEHHOTO YWIEHA POCCHICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s13aHHOCTEH, YBaXKEHUE 3aKOHA M ITPABOIOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH JAEATENILHOCTH TPHU CO3JAaHUM YYEOHBIX MPOEKTOB, PEUICHWH Y4YeOHBIX M I103HABATEJbHBIX 3ajad,
BBINOJIHEHUH OMOJIOTMYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH OIPENEATh COOCTBEHHYIO MTO3UIUIO IO OTHOLIEHHIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSATS €€;

YMEHHUE YYHUTHIBaTh B CBOMX JCHUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJAEUCTBHSI JIIOJEH C Pa3sHBIMH YOEXKACHUSMH, KYyJIbTYpPHBIMU
LIEHHOCTSIMU U COLIMAJIBHBIM ITOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B NPOLIECCE COBMECTHOTO BBIMIOJIHEHUS! y4EOHBIX, MO3HABATEIbHBIX U HCCIIEAOBATENILCKUX 3a/1a4, YBaKUTEIBLHOTO
OTHOIIEHUS] K MHEHHUIO ONIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COAEPIKAHMS;

TOTOBHOCTb K T'YMaHHUTapHO! U BOJIOHTEPCKOU JEATEIBHOCTH;

2) NATPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM Tpa’kJaHCKONM MIEHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHHS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH IEpe]
Ponunoi, roproctu 3a cBOM Kpai, cBOX0 PouHy, CBOM SA3BIK U KYJIBTYpPY, MPOIIJIOE U HACTOSAIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;



ONCHHOCTHOC OTHOHICHUC K MPHUPOAHOMY HACJICIAUIO U MaMATHHUKaM HNPUPOAbI, TOCTHXXCHUAM Poccun B HAyKEC, UCKYCCTBC, CIIOPTC, TCXHOJIOTHUAX,
TpyAe;

CHOCO6HOCTB OLCHHUBATH BKJIA/[] pOCCHfICKHX y‘-IéHBIX B CTaHOBJICHHUC U PA3BUTHC 6I/IOJIOFI/II/I, IIOHUMAaHUs 3HAYCHUA 6I/IOJIOI‘I/II/I B ITIO3HAHUHN 3aKOHOB
MPUPOJIBI, B )KU3HU YETIOBEKa M COBPEMEHHOI0 O0IIIEeCTBA;

ujciiHas yOeKIEHHOCTh, TOTOBHOCTh K CITY)KEHUIO U 3ammre OTeduecTBa, OTBETCTBEHHOCTH 3a €ro CyAb0Yy;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CHOCO6HOCTB OLCHUBATL CUTYallUIO U IPUHUMATh OCO3HAHHBIC PCILICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HaHHWE JIMYHOTO BKJIa/la B TOCTPOEHUE YCTOMUMBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEIISAM, CO3/IaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHS LICHHOCTEH CEMEMHON dU3HU B COOTBETCTBUU
¢ TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTUYECKOT0 BOCIIUTAHUSA

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIFOUAst 3CTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOILICHUI;

IIOHUMAaHUEC SMOLIUOHAJIBHOT'O BO3IIGI>10TBH$I JKUBOU mpupoasl 1 eé IIEHHOCTH,

TOTOBHOCTH K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE TPOSBIISATH KAU€CTBA TBOPUYECKOM TNYHOCTH;

5) puznyeckoro BOCNIUTAHUSA, (POPMUPOBAHUS KYJIbTYPHI 310POBbSI 1 SIMOLUMOHAIBLHOI0 0J1ar0NO0Jy M :

MOHMMaHWE W peaju3alusi 370poBoro M Oe3omacHOro oOpasa >KM3HH (3I0pOBOE MHTAaHWE, COONIOJCHHE THTMEHUYECKHX MpPaBHI U HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHITUN M OTIbIXA, PEryisipHas (u3myeckass aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHS K
coOcTBeHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUEC HNCHHOCTU IIpaBUWJI MHAWBUAYAJIIBHOTO WM KOJUICKTHBHOI'O 6630H3CHOF0 MOBCACHHA B CUTyalUAX, YIpOXarOmHX 3J0POBbBIO U KHU3HU
JIIOJIE;

OCO3HAHME TIOCIIEICTBUIA U HETIPUATHUS BPEIHBIX IPUBBIUEK (YIIOTPEOICHHUS aJIKOT OIS, HAPKOTUKOB, KypeHHS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTH K TPYY, OCO3HAHHUE IIEHHOCTU MAaCcTEPCTBA, TPYI0JII00HE;

TOTOBHOCTh K AaKTHBHOW JEATEIbHOCTH TEXHOJOTMYECKOW M COLMAIbHOW HANpaBICHHOCTH, CHOCOOHOCTh WHHUILIMUPOBATH, IUIAHUPOBATH U
CaMOCTOATCIIbHO BBITNMOJIHATE TAKYIO ACATCIBbHOCTD,

HMHTEpEC K pa3InuHbIM cepaM mpodhecCHOHATBLHON NesTENbHOCTH, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOp Oyayleit mpodeccuu 1 peann3oBbIBaTh
COOCTBEHHEIE KU3HEHHBIE IIJTaHBI,

TOTOBHOCTB U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPA30BAHMIO HA MIPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTHYeCKOro BOCIIMTAHUS:

9KOJIOTHUYECKH 1eIecO000pa3HOe OTHOIICHHE K MPUPO/IE KaK HCTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €€ CYIIECTBOBAHUS;



MIOBBIIICHHE YPOBHS 3KOJOTMYECKON KYJBTYpHI: MPUOOPETEHHE OMbITa IJIAHWPOBAHUS TOCTYIKOB M OIICHKM WX BO3MOXKHBIX MOCTCICTBHHA IS
OKpY’Karollen cpeabl;

OCO3HAHME TII00ATLHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IyTel UX PEUICHHUS;

CHOCOOHOCTh MCHOJIBb30BaTh MPUOOpETaeMble NMPH MU3yYEHUH OMOJIOTMM 3HAHUS U YMEHMS MPH PEUICHUU MPOoOJeM, CBSI3aHHBIX C PALMOHAJIBHBIM
IPUPOAONOIL30BaHNEM (COOIIOICEHUE TPAaBHJ TOBEACHUS B NPHUPOJE, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMAax, OXpaHy BHJIOB,
JKOCHUCTEM, OnoCchephl);

AKTUBHOE HENpPHUATHE JACHCTBUH, IPUHOCAIINX BPE OKPYXKAIOMIEH NMPUPOIHON cpesie, YMEHHE MMPOTHO3UPOBATh HEOIArONMPHUSATHBIE YKOJIOTHUECKHE
HOCJIEACTBHS IPEIPUHUMAEMBIX IEHCTBUM U MPEAOTBPAILATh UX;

HAJIMYME PaA3BUTOTO SKOJOTMYECKOTO MBIIIICHHS, SKOJIOTUYECKOH KYJIBTYphI, OINBITA AEATEIBHOCTH IKOJOTHUECKOW HANpaBIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI UMHU B IO3HABATEJIIbHOM, KOMMYHHMKATUBHOW M COLMAJIBHOM NpPAaKTHUKE, TOTOBHOCTH K YYAacCTHUIO B IPAKTUYECKOH NESATEIbHOCTH
HKOJIOTMYECKON HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOLIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HA
JMajiore KyjibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IOJIMKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHE SI3BIKOBOW M YMTATEIBCKOM KYIBTYpPhI KaK CPEJICTBA B3aMMOACHCTBHS MEXKTY JIFOABMH U TIO3HAHHS MUPA;

NOHUMaHKe crelu(UKN ONOIOTUH KaK HAayKH, OCO3HAHUs €€ posid B OPMHUPOBAHUM PALMOHAIIEHOTO HAYYHOT'O MBIIIJICHHS, CO3/1aHUH 1IeI0CTHOTO
NpeACTaBICHUs 00 OKPYXAroIleM MHUpPE KaKk O €IWHCTBE MPHUPOJBI, YEJOBEKa W OOIIeCTBA, B MO3HAHWU IMPHPOTHBIX 3aKOHOMEPHOCTEH W PEIICHUU
po0JeM COXpaHeHHsI IPUPOTHOIO PABHOBECHUS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JJIsi COBPEMEHHOW NMBWIM3AIMU: OOECICYeHHs HOBOTO YpPOBHS Pa3BUTHS MEIWIUHBI, CO3JaHHE
HNEePCHEKTUBHBIX OHWOTEXHOJIOTUH, CHOCOOHBIX pelaTh pPEeCcypcHblE MPOOJeMBbl pa3BUTHS 4YeNOBEUYECTBA, IOMCKa IyTeH BbIXOJAa M3 INI0OAIbHBIX
IKOJIOTHUECKUX TMpodiIeM u oOecrleyeHus MepexoAa K YCTOHYMBOMY pa3BHTHIO, PAIMOHAIBHOMY HCIIOJIB30BAHHIO TPHPOIHBIX PECYPCOB H
(OpPMHPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B IMOJyYCHHH OMOJOTHMYECKUX 3HAHWU B LENAX TOBBIMICHHUS OOIIEH KyJIbTYpbHl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, KaK
COCTaBHOM 4acTH (PYHKIIMOHAJILHOW I'PaMOTHOCTH 00ydarouuxcs, popMupyemoit npu u3y4eHnu Onoorum;

NOHUMAaHHE CYITHOCTH METOJIOB IO3HAHMSI, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BATh MOTyYaeMble 3HAHUS ISl aHAIIN3a
U OOBSCHEHHUS SIBICHUI OKpPY)KAIOLIEr0 MUpPa M MPOMCXOJAIIMX B HEM M3MEHEHUH, yMEHHUE JeslaTh 0OOCHOBAaHHbBIE 3aKJIIOUCHHMS Ha OCHOBE HAy4YHBIX
($aKTOB M MMEIOUIMXCS TAHHBIX C IEIBIO TOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIILHO HCIIOJIb30BaTh OMOJIOrMYECKUE 3HAHUS /TSl peIIeHHs! TPO0JIeM B peallbHbIX )KU3HEHHBIX CUTYalHsX;

OCO3HAHHE LEHHOCTH HAYYHOW JEeSTETHbHOCTH, TOTOBHOCTh OCYIIECTBIISTH NMPOSKTHYIO M HCCIEIOBATEIBCKYIO JACATEIBHOCTh WHAMBHIYaTbHO U B
rpymie;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO W CaMOOOpa30BAHUIO, K aKTHBHOMY IIOJIYYEHHIO HOBBIX 3HAHWW IO OHMOJIOTUH B
COOTBETCTBUHM C )KU3HEHHBIMU MOTPEOHOCTSIMHU.



METANPEAMETHBIE PE3YJIBbTATBI

MeranpeaMeTHbIC Pe3yJbTaThl OCBOCHHS Yy4deOHOro mnpeamera «buosiorusy BKIOYAIOT: 3HAYMMbIC JUIsi (POPMUPOBAHUS MHUPOBO33PEHUS
o0yJaromuxcs MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHBIEC) OOIIEHAYYHbIC MOHATHUS, OTPAKAIOUINE IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U CHEUU(PUKY
METOJ/IOB IMMO3HAHMS, MCIOJb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHS, SBJIICHHE, MPOIECC, CUCTeMa, HAyYHBIN (akT, MPUHIUI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCICIOBAaHUE, HAONIOJICHUE, W3MEPEHHE, JSKCIEPUMEHT H JPYTHE); YHUBEPCAIbHBIE Yy4YeOHBIEC JEHUCTBUS
(mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIC, PETYJISITUBHBIC), oOecreunBarome GopMupoBanue (yHKIIMOHAILHON TPAaMOTHOCTH M COITMATBHOM KOMITETCHITUH
00yJaromuxcsi; ClIoCOOHOCTh 00YYAOMIUXCSI HCIIOJIB30BATh OCBOCHHBIC MEXAUCIHUILTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHNS U YHUBEPCAIbHBIC yUueOHBIC
JIEHCTBUS B MIO3HABATEIBLHON M COIUATLHOMN TPAKTUKE.

B pesynbraTte m3yueHus OWOJIOTMH HA YPOBHE CpeIHEro olmiero obpa3zoBaHusi y oOydaromierocs OyAayT cGOpPMUPOBAHBI IMO3HABATEIHHBIC
YHUBEpCaIbHbIC y4eOHbIC NEHCTBHUS, KOMMYHHUKAaTHUBHBIE YHUBEpCaJIbHbIC y4eOHBIE NEHCTBHS, PETYyJATHBHBIC YHHBEPCAIbHBIC Y4eOHBIC ICHCTBUSA,
COBMECTHAS JICATCIIHLHOCTD.

MertanpeaMeTHbIC Pe3yIbTaThl OCBOCHUS ITPOTPAMMBI CPETHETO 00IIEero 00pa30BaHuUs JOJKHBI OTPaXKaTh:

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU J€HCTBUSIMU:

1) 6a30BbIe JOrHYECKHE A CTBUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH M AKTYaTU3UPOBATH IPOOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

HCITI0JIB30BaTh MPU OCBOCHUY 3HAHHMH MPHEMBI JIOTHYECKOTO MBIIUICHUS (aHANIM3a, CHHTE3a, CpaBHEHUS, Kiaccu(duKaIuu, 0000IIeHHS ), paCKphIBaTh
CMBICIT OMOJIOTMYECKUX MOHATUH (BBLACNATh UX XapaKTepHble IPU3HAKHU, YCTAHABIMBATD CBSI3U C IPYTMMH IMOHATHSIMMU);

OTIpPECIATh LENU JEATENIbHOCTH, 3a/laBas MapaMmeTpbl U KPUTEPUU UX JTOCTHXKEHUS, COOTHOCUTH PE3ylbTaThl JEATEIbHOCTU C IMOCTaBICHHBIMU
LEJISIMU,

HCITI0JIB30BaTh OMOJIOTHYECKHUE TIOHSTHS I OObSICHEHUS (DaKTOB M SIBJICHUH KMBOM TPUPOJIBL;

CTpOI/ITI) JIOTHYCCKHUC paCCY)KIICHI/Iﬂ (I/IHIIYKTI/IBHI)IG, IIGI[}IKTI/IBHI)IG, 110 aHaJIOI‘I/H/I), BBIABJIATD BaKOHOMepHOCTI/I u HpOTI/IBOpeLII/ISI B paCCManI/IBaeMI)IX
ABIICHUSX, (DOPMYITHPOBATH BHIBOJBI U 3aKIIOUCHHUS;

HpI/IMeHHTI) CXEMHO-MOACIBbHBIC CpeI[CTBa JJIA HpeZICTaBJIeHI/ISI CYHICCTBCHHI)IX CB$I36171 nu OTHOHICHI/Iﬁ B I/I3yqaeme 6I/IOJIOI“I/I‘-I€CKI/IX 06’I)CKT8,X, a
TaK)Xe MPOTHUBOPEUNH Pa3HOTO POJIA, BBISBICHHBIX B PAa3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IUTaH PEUICHUS POOIEMBI ¢ YYETOM aHAIHM3a UMEIOIINXCS MATePUAIIBHBIX U HEMAaTEePHUaIbHBIX PECYpPCOB;

BHOCUTbH KOPPEKTUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OLIEHUBATh PUCKHU NOCIEACTBUN J€ATEIbHOCTH;

KOOleI/IHI/IPOBaTI) U BBIIIOJIHATH pa60Ty B YCJ'IOBI/IHX peanLHoro, BI/IpTyaJ'II)HOFO nu KOM6I/IHI/Ip0BaHHOFO B3&I/IMOI[CI\/’ICTBI/I5[;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX TIPOOIIEeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHA:

BJIQ/ICTh HaBBIKAMH Y4eOHO-MCCIIEIOBATENbCKON U MPOEKTHOUW JeSATENbHOCTH, HAaBBIKAMU pa3pelieHus mpodiieM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CﬂMOCTOfITCJ’IBHOMy HOI/ICKy METOO0B pGIHeHI/H[ HpaKTI/ILICCKI/IX 3aj1a4, HpI/IMCHeHI/IIO paSJ'H/I‘-IHI)IX METOA0B ITIO3HAHUS,

HCIIONB30BaTh PA3IUYHbBIC BUJIBI ACSITETLHOCTHU MO MOTYYSHHIO HOBOTO 3HAHUSA, €T0 MHTEPIIPETAINU, TPeoOpa30BaHUI0 U TIPUMEHEHHUIO B YUeOHBIX
CI/ITyaIII/IﬂX, B TOM YHUCJIC HpI/I CO3JaHNNn y‘~I€6HI)IX " COIINAJIBHBIX HpOCKTOB;



(GbopMHpOBaTh HAYYHBIH TUIT MBIIUICHHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMHU TIOHSATHIMU U METOIaMH;

CTaBHUTH M (POPMYIIMPOBATH COOCTBEHHBIC 3aJ1a4X B 00pa30BaTECILHON ICATEIILHOCTH M KHU3HCHHBIX CHTYaIUsX;

BBISIBIIATh [IPUYMHHO-CJICICTBCHHBIC CBSA3M M aKTyaJlM3MpOBAaTh 3a/ady, BBIJIBUTaTh TUIOTE3y €€ peIIeHHs, HaXOMUTh AapryMEHTBI JUIs
JI0Ka3aTeIbCTBA CBOUX YTBEPIKIICHHIA, 331aBaTh MTAPAMETPhI M KPUTCPUH PEIICHHS,

aHAJIM3UPOBATh IMOJYYCHHBIC B XOJIC PEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHYCCKH OIICHUBATH MX JOCTOBEPHOCTb, MPOTHO3MPOBATH U3MEHECHUE B
HOBBIX yCJIOBUSIX;

JlaBaTh OLICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH IPUOOPETEHHBIHN OIIBIT;

OCYILECTBIISATH IIEJICHAIIPABIICHHBII IMOMCK MEPEHOCA CPEJCTB U CIIOCOOO0B JACHCTBUS B MPO(ECCHOHAIBHYIO CPEY;

yMETb IIEPEHOCUTh 3HAHUS B O3HABATEIBHYIO U MPAKTHUYECKYIO 00J1aCTH JKU3HEACITEIIBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTaTh HOBBIC HJCH, NpEJarath OPUTHMHAIBHBIC IMOAXOJbl W PEIICHHs, CTaBUTh MPOOJIEMbI W 3a7adyH, JOMYCKAIOIIMe ajbTePHATHBHBIC
peIICHHS.

3) pabora ¢ undgopmaumeii:

OPUCHTUPOBAThCS B PA3IMYHBIX HMCTOYHUKAX HHGPoOpMaImu (TEKCTe YYEeOHOTO MOCOOUWs, HAyYHO-TOMYJIIPHOW JIMTEpaType, OHUOJOTHYECKUX
CJIOBApsX W CHPAaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B MIHTEepHETE), aHaIM3UpOoBaTh MH()OPMAIMIO PA3IMYHBIX BHI0B U (OPM IPEICTaBICHUS,
KPUTUYECKH OIICHUBATH €€ JIOCTOBEPHOCTh U HEITPOTHBOPECUYUBOCTH;

(bopMyIHPOBaThH 3aMPOCHl M IPUMEHSTH Pa3IHYHbIC METO/IBI MPH MOUCKE U OTOOpEe OHOJIOrHUeCKO HH(OPMAIHK, HEOOXOAMMOM /I BHIIOIHEHHUS
yueOHBIX 3aa4;

npuoOpeTaTh OMBIT MCIIOJB30BaHMS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPYy aKTHBHOTO HCIOJIb30BAHUS
Pa3JINYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITCIIbHO BBIOUPATh ONTHMAIbHYIO (GOPMY MpeacTaBiIeHUS OHOJOrHYecKor HH(POpManuu (CXeMbl, TpaduKH, AMArpaMMbl, TaOJHUIBI,
PHUCYHKH U JAPYToe);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B Ka4eCTBE CpPEACTBAa Npu paboTe ¢ OHOJOrHYecKoi HHpOpMalHel: NPUMEHITh XUMHYECKUE, (DU3HUYCCKHE U
MaTeMaTHYECKUE 3HAKU M CHMBOJIBI, ()OPMYIIbI, aOOpeBUATYpy, HOMEHKIIATYpPY, UCIIOJIb30BaTh U MPEOOPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA
HArJSIIHOCTH;

BJIaJICTh HABBIKAMU PACIIO3HABAHUS M 3alIUThl HH()OpMAIK, THPOPMALIMOHHOM O€30MaCHOCTH JTMYHOCTH.

OgiajieHne YHUBEPCATBHBIMH KOMMYHHKATHBHBIMU JI€HCTBUSIMH:

1) o6menne:

OCYIIECTBIIATh KOMMYHHUKAIIMK BO BCeX cepax >KM3HHM, aKTHBHO y4acTBOBATh B JHAJOre HIIM JUCKYCCHH II0 CYIIECTBY OOCYKIaeMOM TEeMbI
(yMeHHe 3aaBaTh BOIPOCHI, BBICKA3bIBaTh CY)KICHHS OTHOCUTEIHHO BBIMOJIHEHUS TpEjiaracMoi 3a/laud, YYUThIBATh MHTEPEChl M COTIIACOBAaHHOCTD
MO3HIINHI IPYTHX YIaCTHHUKOB JHAJIOTa WK TUCKYCCHUH);

pacrio3HaBaTh HeBepOaJibHbIC CpEACTBAa OOIICHHWS, TMOHMMATh 3HAYCHUE COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(MIMKTHBIX
CUTYyaIlMi, YMETh CMATYATh KOH(QIMKTHI U BECTH [IEPETOBOPHI;



BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIICHUS W B3aMMOACUCTBUS, IOHUMATh HAMEPEHUS JPYTUX JIIOJCH, MPOSBIATh YBAKUTEIHHOE OTHOILICHHE K
cobeceJHUKY U B KOPpeKTHOI Gopme HopMyTupoBaTh CBOM BO3PAKEHMS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOUYKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEICTB.

2) COBMeCTHAs AeSITeJIbHOCThD:

NOHUMATh W WCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW M MHIWBUAYAJIbHOW paOOTHI MPHU pPEHIEHUH OMOJIOTHYECKOi MpoOsieMbl, 000CHOBBIBATH
HE00XO0IMMOCTh MPUMEHEHUS TPYIIOBBIX (POPM B3aMMOAEHCTBHS IIPU PEeLIEHUH yuyeOHOU 3aauu;

BBIOMPATh TEMATHKY U METOJIBI COBMECTHBIX JEHCTBUI C yUETOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH KaXkJJOTO YJICHA KOJIJICKTHBA;

IIPUHAMATH LA COBMECTHOM AEATEIbHOCTU, OPTaHMU30BBIBATh M KOOPAMHUPOBATH ACHCTBHA IO €€ NOCTHKEHHUIO: COCTABIAThH IUIAH ACHCTBHM,
pacmpenensaTh posiv ¢ y4€TOM MHEHUH yYaCTHUKOB, 00CYKIAaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh KAYECTBO CBOET0 BKJIAJa U KaX/I0r0 yYaCTHUKA KOMaH bl B OO pe3ysbTaT 110 pa3paboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UAEH C IO3UIMH HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKONW 3HAUMMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATErMUECKOE MOBEJCHUE B PA3JIUUHBIX CUTYaLUsAX, IPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIUATHBHBIM.

OsBy1ageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anus:

UCTIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS JJISl BBISBIICHHS IPOOJIEM U MX PEUICHUS B )KU3HEHHBIX U yUEOHBIX CUTYaIUSX;

BbIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH II€JI€BbIE U CMBICIOBBIE YCTAHOBKHM B CBOMX JEHCTBHMSIX M IMOCTYIKaxX IO OTHOIIEHUIO K KMBOH
IIPUPOJE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh IO3HABATENbHYIO JESTEIbHOCTb, BBIABIATH MPOOJEMBI, CTaBUTh M (HOPMYIMPOBATh COOCTBEHHBIE 3a/laud B
00pa30BaTeNbHON NeATEIBHOCTH U AKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIIEHUs IPOOJIeMBbl C YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U NMPEANOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacMpsATh paMKH Y4eOHOro peMeTa Ha OCHOBE JIMUHBIX MTPEIOYTCHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 33 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHUIO U TIPOSIBIICHHUIO ITUPOKON IPYIUIINH B Pa3HBIX 00IacTAX 3HAHUH, IIOCTOSHHO TIOBBIIIATH CBOI 00pa30BaTENbHbIN U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM;

BJIa/IETh HABBIKAMU I103HABATEIbHON pEQUIEKCHUH KaK OCO3HAHMs COBEpIIAEMbIX JECUCTBUN W MBICIUTENbHBIX MPOIECCOB, UX PE3YyIbTATOB U
OCHOBAHHUH, UCIIOJIB30BaTh NPUEMBI Pe(ICKCHH I OLIEHKU CUTYalluu, BBIOOPA BEPHOTO PEILCHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 110 UX CHIXKEHUIO;

IIPUHUMATb MOTHUBBI U APIYMEHTBI APYTUX IPU aHAJIN3€ PE3YJIBTATOB JIEATEIbHOCTH;

3) npuHsiTHE CeOsI M APYTHX:



IPUHUMATh ce0sl, TOHMMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA;

[IPUHUMATh MOTUBBI U ApIyMEHTBI APYIUX IIPU aHAJIU3€ PE3YJIBTATOB AEATEIbHOCTH;
NpU3HABATh CBOE MPaBO U MPaABO APYTUX Ha OMINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYroro 4eaoBeka.

HPEJMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOCHHS COAEpX aHUs ydeOHoro mpeamera «buonorus» Ha yriayOn€HHOM ypOBHE OPHEHTHPOBAHBI Ha oOecreyeHHe
npouiIbHOro 00y4yeHus odydaromuxcs onosoruu. OHM BKIIIOYAIOT: crielU(pUUecKue Ui OMOJIOTUN Hay4yHble 3HAHUSA, YMEHUS M CIOCOOBI AEHCTBHM MO
OCBOCHHIO, MHTEPIPETAINU U PEOOPa30BAHUIO 3HAHUN, BUJIBI IEATEILHOCTH 110 TIOTYUYEHUIO HOBBIX 3HAHUH M WX MPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX, a
TaKXXe B PealbHbIX )KM3HEHHBIX cUTyalusax. [IpeaMeTHbIe pe3ysbTaThl IPEACTaBIEHbI IO TOAAM U3yUEHHUSL.

IIpenmeTHble pe3yJibTaThl 0OCBOEHHS y4eOHOro npeamera «buonorus» B 10 knacce 10AKHBI OTPAKATH:

c(OPMHPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHUM €CTECTBEHHO-HAyYHOU KapTHHbBI MUPA, B
MO3HAHUM 3aKOHOB MPUPOJBI M PEIICHUHU MPOOJIEM PalMOHAIBHOIO MPUPOJOINONb30BaHMs, O BKJIAJE POCCUHCKUX U 3apyOECKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH;

BJIAJICHHE CHCTEMON OHMOJIOTMYECKHX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIONINE OMOJOTWYECKHE TEPMHHBI M TOHATHS (PKU3HB, KIIETKa,
OpraHusM, MeTa0oJM3M, TOMEOCTa3, CAMOPEryJAlus, CaMOBOCIPOU3BE/IEHHE, HACIEICTBEHHOCTh, U3MEHUYHUBOCTb, POCT U pa3BUTHE), OMOJIOrMYECKUE
teopuu (knerounas teopus T. [lIBanna, M. llneiinena, P. Bupxosa, xpomocomHas teopust HaciaeactseHHOcTH T. Moprana), yuenust (H. 1. BaBunosa — o
LIEHTpaxX MHOT000pa3us U MPOUCXOXKICHHS KYJIbTYpPHBIX PACTEHMI), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB IE€PBOr0O MOKOJICHUS, PACUICTIIICHUS, YUCTOTHI
ramer, HEe3aBUCHUMOIO HacienoBaHuss ['. Menzaens, TOMOJIOTMYECKUX psAJOB B HacielcTBeHHoW wu3meHunBoctd H. 1. BaBuioBa), npuHUumns
(KOMILIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJAMH HAYYHOI'O [TI0O3HAHUS, UCIIOIb3yEMbIX B OMOJIOIrMUECKUX MCCIEI0BAHUAX KUBBIX OOBEKTOB (OIMCaHKE, U3MEPEHUE,
HaOJIOICHUE, SKCIIEPUMEHT);

YMEHHE BBIIENATH CYIIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK IPOKAPUOT U IYKApUOT, OJAHOKIETOYHBIX U MHOTOKJIETOUHBIX OpPraHU3MOB, B TOM
yucie OakTepui, rpuOOB, PaCTEHUH, >KUBOTHBIX M YEJIOBEKa, CTPOEHHUs OPraHOB M CHCTEM OpPraHOB PACTEHHMH, >KMBOTHBIX, YEJIOBEKa, MPOLIECCOB
KU3HEAESITEIbHOCTH, MPOTEKAIOIIUX B OpPraHM3Max PAacTeHUM, KUBOTHBIX M Ue€JIOBEKa, OMOJIOIMYECKHX IPOLECCOB: OOMEHa BEUIeCTB (MeTaboJu3M),
HpEeBpalleHUs YHEPTUuHU, OPOKEHHs, aBTOTPOPHOIO U reTepoTpo(HOro TUIOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Melo03a, TaMeToreHesa,
SMOpHOreHe3a, MOCTIMOPHOHAIBHOIO pPa3BUTHUS, PAa3MHOXKEHUS, HHIMBHUIYaJbHOTO pa3BUTHS OpraHn3Ma (OHTOI€HE3a), B3aUMOJICHCTBUS T'€HOB,
reTepo3nca, UCKyCCTBEHHOIO 0TO0Pa;

YMEHHE YCTaHaBJIMBAaTh B3aUMOCBSI3U MEXAY OpraHOUJaMH KJIETKU U UX QYHKIMSIMH, CTPOCHUEM KIIETOK Pa3HbIX TKaHEH M UX QYyHKIUSAMH, MEXTY
OpraHaMH ¥ CUCTEMaMH OPTaHOB Yy PACTEHHM, )KUBOTHBIX U Y€JIOBEKa U MX (PYHKUUSAMH, MEXKIY CUCTEMAMU OPraHOB M UX (YHKLUUSAMH, MEXKIY dTaraMu
oOMeHa BeUIeCTB, dTaaMH KJIETOYHOI'O LHMKJIA U KU3HEHHBIX I[MKJIOB OPraHU3MOB, ATallaMU SMOPHOHAIBHOTO Pa3BUTHS, T€HOTUIIOM U (DEHOTHIIOM,
(deHoTHoM U (akTopamMH cpebl OOUTAHHUS;

YMEHHE BBISBISATh OTIMUUTENIbHbIE IPU3HAKY KUBBIX CUCTEM, B TOM UUCIJIE PACTEHUM, )KUBOTHBIX U YEJIOBEKA,



YMEHHE HCIOIh30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJOTUYECKYIO TEPMUHOJIOTHIO M CUMBOJIMKY JUISl JIOKA3aTeIbLCTBA POJICTBA OPTaHU3MOB
Pa3HbIX CUCTEMAaTUYECKUX TPYIIIL;

YMEHHUE pelIaTh OMOJIOTMYECKUE 3a]1ayH, BBISBISATH MPUUYMHHO-CICACTBEHHBIE CBSI3M MEXK]Yy MCCIIEyeMbIMU OHOJIOTHYECKUMH IpOIECCaMu U
SBIICHUSIMU, JIeJaTh BBIBOJABI M IMPOTHO3bl HAa OCHOBAHMU MOJYYEHHBIX pPE3YyIbTaTOB; YMEHHE BBHINOIHATH JIAOOpaTOpHBbIE M TMPAKTUYECKHE PabOTHI,
coOirofaTh mpaBmia Mpu padboTe ¢ YIEOHBIM U JIaDOpaTOPHBIM OOOPYIOBAHUEM; YMEHHUE BBIIBUTATH THIIOTE3BI, MPOBEPSITh UX IKCIEPUMEHTATHHBIMU
cpencTBamMu, GopMyIupys LENb UCCIEeTOBAaHUS, aHATU3UPOBATh MOMyUYEeHHBIE PE3yNIbTaThl U 1€TIaTh BHIBOIBI,

YMEHHE Y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEIHCKOW paboTe MO OMOJIOTHH, DKOJIOTHHM U MEIUIIMHE, MPOBOJUMON Ha 0a3e MIKOJBHBIX HAyYHBIX
o011ecTB, U MyOINYHO NMPEACTABIATh MOJYyYEHHbIE PE3YIbTaThl HA YYEHUUECKUX KOH(EepEeHIUIX;

YMCHHE OIICHMBATh STHUYECKHE ACIEKThI COBPEMEHHBIX HCCIICIOBAaHW B 00JIacTH OWOJIOTUM M MEAWIHMHBI (KIOHHPOBAaHUE, MCKYCCTBEHHOE
OILIOIOTBOPEHHE, HAMIPABICHHOE U3MEHEHHE TeHOMa U CO3/IaHHe TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAHHBIA BHIOOp Oymymied mpoecCHOHATBHOW NESTEIILHOCTH B 00JIACTH OHMOJOTHH, MEIUIIUHBI, OMOTEXHOJIOTHH,
BETEPUHAPHUH, CEIbCKOTO XO3SICTBa, MUIIEBOW MPOMBIIUICHHOCTH, YIIIyONATh TMO3HABaTeNbHBIM WHTEpEC, HANpaBICHHbIH HAa OCO3HAHHBIM BHIOOD
COOTBETCTBYIOIIEH TPO(ECCUU | MPOJIOJIKEHIE OMOJIOTHISCKOT0 00pa30BaHus B OPraHU3AIMIX CPEIHETO MPO(ECCUOHATFHOTO U BBICIIETO0 00pa30BaHUsI.

IIpeamMeTHbIe pe3y/bTaThl 0CBOCHHUSI YU4eOHOro npeamera «buonorus» B 11 knacce TOKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE M POJIK OMOJIOTUM B CHUCTEME €CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYyUYHOU
KapTHUHBI MHUpa, B TIO3HAHUH 3aKOHOB MPHUPOJABI M PEHICHUU SKOJIOTMYECKUX MPOOJIEM UeIOBEYECTBA, a TAKXKE B PEUICHHH BOIPOCOB PAlMOHAIBLHOTO
MIPUPOJIOTIONB30BAHUS, B B (JOPMUPOBAHUH IICHHOCTHOTO OTHOIICHHS K MPHUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIA/IC POCCUUCKUX H 3apyOEIKHBIX ydEHBIX-
OHOJIOrOB B pa3BUTHE OMOJIOTHUH;

YMEHUE BJIAJIETh CHUCTEMOM OHMOJOTMYECKUX 3HAHUM, KOTOpas BKJIOYAET OIPEACIICHUs] W TOHHMAaHHE CYIIHOCTH OCHOBOMOJIATaIOIIUX
OMOJIOTMYECKNX TEPMHHOB M TOHATUH (BUI, 3KocucTeMa, Ouocdepa), Ouonornyeckue teopuu (3BoitonnoHHas Teopus Y. JlapBuHa, cMHTeTHYECKas
Teopust dBoonun), yaeaus (A. H. CeBeproBa — 0 MyTsAX W HampaBJIeHUsX 3Boironuu, B.M. Bepuaackoro — o Guocdepe), 3aK0HBI (T€HETHIESCKOTO
paBHoBecus Jx. Xapau u B. BaitnGepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (muaumyma FO. JInbuxa, 3Konorudeckoil mupamMuabl YJHEPTUN),
runotessl (runote3a «mupa PHK» V. ['mnbepra);

YMEHHE BIaJeTh OCHOBHBIMU METOJaMH HAYYHOT'O MO3HAHMSI, UCIIOJIb3YEMbIMH B OMOJIOTUYECKUX HMCCIIEIOBAHUSAX JKUBBIX OOBEKTOB M DKOCHUCTEM
(omucanue, U3MeEpeHue, HaOII0ICHNE, IKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS U OIICHKUA aHTPOTIOTEHHBIX U3MEHEHUN B IIPUPO/IE;

YMEHHE BBIIENATH CYIIECTBEHHbIC MPU3HAKH: BUIOB, OMOTEOIIEHO30B, IKOCHCTEM U OMoc(]ephl, CTAOMIN3UPYIOIIETO, TBUKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOI0 0TOOpa, ayuIONaTpUYeCKOTO M CHUMMIATPUUECKOTO BHI000pa30BaHUSs, BIHMSHUS ABMKYIIUX CHJI IBOJIONUM HAa TEHO(MOH] MOIMYIISIUH,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K CpeJie OOMTaHMs, YepeJOBAHHSI HAIIPABICHUN YBOIIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B SKOCHCTEMAX;

YMEHHE YCTAaHABIIMBATh B3AUMOCBSI3H MEXKIY MPOLIECCAMHU 3BOJIFOLNH, IBUKYIIIMMUA CHIIAMU aHTPOIIOT€HE3a, KOMIOHEHTAMH Pa3JIMYHbIX YIKOCUCTEM
U TIPUCTIOCOOJIEHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISBJISATH OTIMYHUTEIbHBIC MPU3HAKUA JKUBBIX CHUCTEM, MPHUCIOCOOJEHHOCTh BHJIOB K cpene oOWTaHUs, aOMOTHUYECKHX U OMOTHYECKUX
KOMIIOHEHTOB 2KOCHUCTEM, B3aUMOCBSI3el OPraHU3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHHI B 9KOCUCTEMAaX CBOEH MECTHOCTH;



YMEHHUE UCTIOIB30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOIOTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JIJISl JOKA3aTeNbCTBA POACTBA OPTaHU3MOB
pa3HBIX CHUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPraHU3MOB M Cpelbl OOWTaHHWSA, EIMHCTBA YEJIOBEYECKHX pac, HEOOXOAUMOCTH COXpaHEHUs
MHOT000pa3usi BUJOB U SKOCUCTEM KaK yCIOBHS COCYIIECTBOBAHUS MPHUPOJIBI U YETIOBEYECTBA;

YMEHHE pellaTh OMOJOrMYecKHe 3aJauyd, BBISBISTH MPUUYMHHO-CIEACTBEHHBIE CBSI3M MEXIY HCCIEIyeMbIMH OMOJOTMUYECKMMHU MpOLEeccaMu U
SIBJICHUSIMH, JI€JIaTh BBIBObI U MTPOTHO3bI HA OCHOBAHUH TMOJTYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBITIONHSATH JIa0OpaTOPHBIE U MPAaKTUYECKHE PabOThI, COOI0IaTh MpaBUia Mpu padoTe ¢ y4eOHBIM U TaOOPATOPHBIM 000PYyI0BaHUEM;

YMEHHE BBIIBUTATh TUIIOTE3BI, MPOBEPITHh WX IKCIEPUMEHTATBHBIMU CPEICTBAMH, (POPMYITHPYS [ETh HCCICIOBAHUS, aHATU3UPOBATH TIOJTyYCHHBIC
pe3yJbTaThl U 1€JaTh BHIBOIBL;

YMEHHE Yy4acTBOBaTh B Y4eOHO-HCCIIENOBATEIbCKONW paboTe MO OMOJIOTHH, SKOJIOTMH M MEIUIMHE, MPOBOJMMON Ha 0a3e IIKOJBbHBIX Hay4YHBIX
o011ecTB, U MyOIMYHO MPEACTABIATH OTYyYEHHBIEC PE3YIbTaThl HA YUCHHUECKUX KOH(PEPEHIIUSX;

YMEHME OLIEHUWBATh TUIIOTE3bl U TEOPUHM O IPOUCXOXKIECHUU JKU3HHU, YEJIIOBEKAa M YEJIOBEYECKUX pac, O INPHUYMHAX, MOCIEICTBUSAX U clocodax
MpeIOTBpalleHHs IT00abHBIX U3MEHEHUH B buocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIA BBIOOp Oynymieil nmpodeccnoHanbHON NeATeNbHOCTH B 00JAaCTH OMOJIOTHH, SKOJIOTHH, TIPUPOIOTIONb30BaHUS,
MEAMIIMHBI, OMOTEXHOJOTHH, TCUXOJIOTUH, BETEPUHAPUH, CEIHCKOTO XO3sICTBa, MHILEBON MPOMBIILICHHOCTH, YIIyOIsITh NMO3HABaTENbHBIN HHTEpec,
HaNpaBJICHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH NpPOQECcCHH U TPOJOJDKCHHE OHMOJIOTMYECKOTO OOpa3oBaHMsI B OpraHU3alHAX CpPEIHETrO
po(hecCHOHaTBLHOTO U BHICIIET0 00pa3oBaHUsl.
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8 JKu3HEHHBIH LI KICTKY 9 L 12. https://nativeclass.ru/
9 Crpoenue ¥ QyHKIMM OPraHM3MOB 12 1 15 13. http://stratum.ac.ru/ru/education/
10 Pa3MHOXeHHE U pa3BUTHE OPTaHU3MOB 8 1.5 14. https://uchi.ru/
['eHeTHKa — HayKa O
11 HACJIEICTBEHHOCTH U U3MEHYUBOCTH 2 0.5
OpPraHu3MOB
12 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH 12 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1 1
14 I'enernka yenoBeka 3 0.5
15 Ceek1si OpraHu3MOB 6 1
16 BHOTEXHOJIOTHS M CHHTETHYECKast 6 05
Ouoorus
OBHIEE KOJIMYECTBO YACOB 110 102 4 13,5

IHPOI'PAMME



https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
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https://nativeclass.ru/
http://stratum.ac.ru/ru/education/
https://uchi.ru/

11 KITIACC

KoanuyecTBo 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne HaumenoBaHue pa3ieioB U TeM
o/ np Ol“pill)MNflLI Beero Kourtpoabusie | I[IpakTuueckue 00pazoBaTesibHbIe pecypehbl
padoTbI padoTbl
3apoxieHue U pa3BUTHE 1. https://urok.1c.ru/
1 IBOJIFOIIMOHHBIX TIPE/ICTABICHUH B 4 2. https://educont.ru/
Ouosoruu 3. https://mob-edu.com/
2 MHUKPOIBOIIOLHS K €€ PE3YIIbTAThI 14 2 4. https://educont.ru/
3 Makpo3Botonus U €€ pe3ynbTaThl 6 1 5. https:/educont.ru/
P 1 pesy 6. https://www.imumk.ru/
Ha Jemue 8. https://www.yaklass.ru/
[TponcxoxIeHne YeTOBeKa — 9.https://globallab.org/ru/#.Yvqw2HZByUk
5 10 1 1 n
AHTPOTIOTeHE3 10. https://ibls.one/
JKOJNOTHS — HAyKa O 11. https://www.ismart.org/
5 B3aMMOOTHOIICHUSIX OPTaHU3MOB U 3 05 12. https://nativeclass.ru/
HA/JOPTaHU3MEHHBIX CHCTEM C : 13. http://stratum.ac.ru/ru/education/
7 Opraau3Mbl U cpefia 0OUTaHUs 9 1.5
8 DKOJIOTHSI BUJIOB U MOIYJISIUN 9 1 0.5
9 DKOJIOTHS COOOIIECTB. 12 05
DKOJIOTUYECKHE CHUCTEMBI
10 buocdepa — rinobanbHas sKkocucTemMa 6 1
11 UenmoBek U OKpYyKaroIas cpeja 6
12 PezepBHOE Bpemst 8
OBIIEE KOJIMYECTBO YACOB 11O 102 4 75
IMMPOI'PAMME )



https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
https://ibls.one/
https://www.ismart.org/
https://nativeclass.ru/
http://stratum.ac.ru/ru/education/
https://uchi.ru/

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI 1J151 YYEHUKA

1. buonorus, 10 knacc/ ITaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u apyrue; noxa penakiueii [laceunnka B.B., AknnonepHoe o01iecTBo
«3narenscTBO «lIpocBemienney

2. buonorus, 11 kmacc/ [laceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue; noja peaakuueii [laceunuka B.B., AxuronepHnoe o01iecTBo
«3narenscTBO «lIpocBeienne

HUAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU HHTEPHET

1. 1C: Ypok. Pesxum nocryma: https://urok.1c.ru/

2. O6maynas mwiatdhopMa 0ToOpakeHus BepU(GUIIMPOBAHHOTO IUPPOBOTO 00pa30BaTEIHHOIO KOHTEHTA U cepBrcoB AO «31aTenscTBO
«[Ipocsemienuey». Pexxum mocryna: https://educont.ru/

3. MoOuibpHOE 25IeKTpoHHOE 0OpazoBanue. LludpoBas oOpazoBaTeNbHas Cpella C HHTEPAKTUBHBIMH OHJIAWH-KypcaM. Pexum

noctyna: https://mob-edu.com/

4. Hosas mikona. OnnaifiH-mikosna noarotoBku k EI'D o Bcem npeameram. Pexxum nocryna: https://educont.ru/

5. Hoewiit quck. Ludposas oOpasoBarenbHas miardopma. YueOHbIe MaTepUalibl /IS [1EaroroB U MKOJLHUKOB. MIHTepakTuBHBIH KoHCTpyKTOp
YPOKOB H yrpaxxHeHuid. Pexxum nocryma: https://educont.ru/

6. O0nako 3HaHMid. THTepaKTHBHBIC YPOKHU U IIU(PPOBBIC JOMAINTHKE 3a0anus. Pexxum noctyma: https://www.imumk.ru/

7. ®okchopa. Kpynueiimas onnain-mkona B Poccun. Pesxum nocryma: https://foxford.ru/

8. AAKunacc. [TonmHodyHKIIMOHANBHAS TI(POBas CUCTEMa JIJIsl 00pa3oBaTeIbHBIX Opranu3anuii. Pexxum noctyna: https://www.yaklass.ru/

9. Globallab. [Tudposas o6pa3oBarenpHas cpea COBMECTHON MPOSKTHOM M UCCIIEIOBATEIILCKON IS TeTbHOCTH. Pexkum

nocryma: https://globallab.org/ru/#.Yvgw2HZByUk

10. IBLS. UnTtennexryanbpHas oOpazoBarenbHas raTdopma Jijisi yIeHUKOB M TIeIaroroB ¢ OMOJIMOTEKONW 00pa30BaTeIbHOTO KOHTEHTA 110
®I'OC. Pexxum nocryma: https:/ibls.one/

11. Ismart. YMHBIN TpeHaxEp /I MOBBINICHHUS OIICHOK. Peskum moctyna: https://www.ismart.org/

12. Nativeclass. Cuctema uppoBbIX YPOKOB 10 aHTIUHCKOMY SI3BIKY, 00ECTICUnBACT ycreX peOEHKa B IIKOJIC, YYUT TOBOPUTH U IIOHUMATh
AHTIIMIICKHUI KaK poJHO# s3bIK. Peskum moctyna: https://nativeclass.ru/

13. Stratum. MuTemnekryansHas mkoina. [{udposas odpazoBatenbHas miatdhopma. HTepakTHBHBIE MOACTH. HAUBUyaTbHAS TPACKTOPHSI
o0yuenust. Pexxum noctyma: http://stratum.ac.ru/ru/education/

14. Uchi.ru. MaTepakTiBHas 0Opa3oBaTenbHas oHnaiiH-aTgopma. Pesxxum nocryna: https://uchi.ru/

( )
JOKYMEHT NOoArnncAH

ONEKTPOHHOW NOAMUCHIO

CepTtudukat: 018F3E8F0084B0F49941E1553A69351374
Bnapeneu: YynankuHa VipuHa BnagumupoBHa
LewncteuteneH: ¢ 21.09.2023 go 21.12.2024
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