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INOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma mo Omomorum s 10-11 xmaccoB (yrimyOneHHBIH YpOBEHB)
ABIIIETCS. COCTABHOM YacThbl0 OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl CPEAHETO OOIIEero
obpazosanus (OOIT COO) MAOY COILI Ne 48 ropona TroMeHu 1 cocTaBjieHa Ha OCHOBE:

1. 3akona P® «O06 ob6pazoBanuu B Poccuiickoit @enepamum» ot 29.12.2012 Ne273-
@3 (B neiCTBYIONIEH PEAAKIIUN);

2. Ilpukxa3za Munmnpocsemenuss Poccun «O  ¢denepanbHOM rocynapcTBEHHOM
00pa3zoBaTeIbHOM CTaHJAPTE OCHOBHOTO 001Iero oopazoBanus oT 31.05.2021 No287x;

3. Ilpukazom MunuctepctBa npocenieHus Poccuiickoit @enepanuu ot 18.07.2022 Ne
568 «O BHeceHMHM WU3MEHEHUH B (QenepaibHbIii TOCYIapCTBEHHBIH 00pa30BaTEeNbHBIN
CTaHJapT OCHOBHOTO 0O0IIero o0pa3oBaHUs, YTBEP)KIEHHBIM mpukazoM MUHHCTEPCTBA
npocseuienus Poccuiickoit ®@enepannu ot 31 mas 2021r. Ne287».

4. Ilpukaza MunuctepctBa mnpocBemnieHus P® «llopsajiok opraHuzainvu  u
OCYIIIECTBJIEHUSI 00pa30BaTEAbHON JESTEJbHOCTH IO OCHOBHBIM 00111€00pa30BaTelbHbIM
nporpaMMaM - o0pa3oBaTeNbHBIM [IPOrpaMMaM HayalbHOrO OOIIero, OCHOBHOTO OOIIEro u
cpefHero oOuiero oOpa3oBaHMsl, YTBEPXKIACHHbIM NpUKa3oM MuHucTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanuu ot 22.03.2021 1. Ne 115» (B neiicTByromieil peakiium);

5. Ilpukaza Munucrepcrsa npocsemenust Poccun ot 07.10.2022 No888 «O BHeceHun
u3MeHeHui B [Topsnok opraHusanuu U OCyIIECTBICHUS 00pa30BaTeIbHONU NEATEIBHOCTH 10
OCHOBHBIM 00pa30BaTENIbHBIM IMpPOTrpaMMaM - 0Opa3oBaTeIbHBIM MPOTrpaMmaM HadalbHOTO
0011ero, OCHOBHOI'O OOLIET0 U CpeHEro o01ero oopa3oBaHusl;

6. Ilpukaza MunucrepctBa mnpocseuieHus Poccum ot 02.08.2022 Ne 653 «O6
YTBEpXKACHUH  (elepalbHOrO0 TIEpedHsl DJIEKTPOHHBIX  OOpa30BaTEIbHBIX  PECYPCOB,
JOMYUIEHHbIX K HCIOJb30BAHUIO TMpPU  peaju3alii HMEIOIIMX TOCYAapCTBEHHYIO
akkpeauTauio odpazosarenbHbix mporpamm HOO, OO0, COOvy;

7. Ilporpamma Bocriutanust MAOY COII Ne48 ropona Tromenu;

8. Yuebnoro mnana MAOY COII Ne48 ropona TromeHH, yTBEpkKASHHOTO MPUKa30M
MAOY COI Ne 48 ropona Tromenu ot 01.06.2023r. Ne 103;

9. Ilonoxenuss o pabouux mporpamMmax IO Yy4yeOHOMY TMpeAMETY MeAaroros,
yrBepxacHHoro npukazom MAOY COILI Ne48 ropona Tromenn ot 30.08.2023 r. Ne 144;

10. ®enepanbHOi paboueit mporpamMmbl cpeaHero oomero odpazoBanus «buomorus»
(yrny6nennsiit ypoBeHs) /i 10-11 kimaccos.

CopepxaHue MpOrpaMMbl HAaNpaBiIeHO Ha (QOPMHUPOBAHUE €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH YYaIlUXCSl M OPraHU3alUI0 M3Y4eHUs (PU3MKM Ha JIeATeIbHOCTHOW ocHOBe. B
HEll YYMTBHIBAIOTCS BO3MOXKHOCTHM IpenMera B peanusanuu TpedoBanuit ®I'OC OO0 k
IUIAHUPYEMbIM JIMYHOCTHBIM W METANpeIMETHBIM pe3ylbTaTaM oOOydueHHs, a TaKxke
MEXIPEAMETHBIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus.

s peanusanuy nporpamMMmbl UCHONB3YIOTCS yueOHUKU «JIuHus xu3nu», 10-11 k. —
M.: IIpocsewieHue.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT O ITIPEJIMETA «bHOJIOI'US»
VYuebubiit npeamer «buonorus» yrayonéaHoro ypoBHs u3yudenust (10—11 kmaccer)

SIBIISICTCS OJTHUM U3 KOMIIOHEHTOB IPeAMETHON 00acTi «ECTeCTBEHHO-HAayUHBIE TIPEAMETHI».
Cornacao mnonoxenusMm PI'OC COO mnpodunbHble y4deOHBIE NpeIMETHl, HM3ydaeMble Ha
yrayOJI€HHOM YpOBHE, SBISIOTCS crocoOoMm auddepeHnuanum oOy4eHUsT Ha YpPOBHE
cpemHero oOmiero o0Opa3oBaHUST W TPHU3BAaHBl O00ECIEUHUTH MPEEMCTBEHHOCTh MEXIY
OCHOBHBIM  OOLIUM, CpEIHMM OOIIMM, CpEIHUM MNPO(EeCCHOHAIBHBIM U  BBICIIUM
oOpazoBanueM. B TO ke BpeMs KaXAblii W3 ITHX Y4YEOHBIX IMPEIMETOB JOJKEH OBITh



OpUEHTHUPOBAH Ha MPHOPUTETHOE pElIeHHe O0pa30BaTEeNbHBIX, BOCIUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4, CBA3AHHBIX C MPO(OpPUCHTAIMEH 00YJalONMXCsS U CTUMYIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00J1acTH HAyYHOTO 3HAHMS, CBA3aHHOTO C OMOJIOTHEH, MEAUIIMHOM,
9KOJIOTHEH, ICUXOJIOTHEH, CHOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydyeObHOMY mpenmery "buosorus" naér mpeacTaBleHHE O IENH H
3aJadax u3ydeHust yuyeOHoro mpeamera «buojorus» Ha yriayOnE€HHOM YpOBHE, ONpeaesser
o0sA3aTenpHOE (MHBApUAaHTHOE) MPEIMETHOE COAEpKAHHE, €ro CTPYKTYpUpPOBaHHE 10
pa3zenaMm W TemaM, paclpelelieHne 0 KiaccaM, PEeKOMEHAYeT IO0CIeI0BaTeIbHOCTh
M3Yy4eHUs yueOHOro Marepuana ¢ y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSI3EH,
JIOTHKH Y4e0HOTrO MIpoIiecca, BO3PACTHBIX OCOOEHHOCTEH oOydarommxcs. B mporpamme 1o
OMOJIOTUM peaNn30BaH TMPHUHIMII MPEEMCTBEHHOCTH C H3yYCHHEM OWOJIOTUM Ha YpPOBHE
OCHOBHOTO 0011ero obpa3zoBanusi, Omaromaps 4emy MPOCMAaTpPUBAECTCS HANPaBIEHHOCTh Ha
MOCHEAYIONIEe pa3BUTHE OMOJNOTMYECKUX 3HAHWN, OPUEHTHUPOBAHHBIX Ha (QOpMHUpOBaHUE
€CTECTBEHHO-HAYYHOI'0 MHUPOBO33PEHHUS, 3KOJOTMYECKOIO MBIIIICHUS, IPEACTAaBICHUN O
3I0pOBOM 00pa3e KH3HHM, Ha BOCHHTAaHHE OEPEKHOTO OTHOUICHHS K OKpYKalomen
IpUpPOIHOI cpene. B mporpamMmMe mo OHOJOTMM TakXke MOKa3aHbl BO3MOXKHOCTH Y4eOHOTO
npenmera «buonorusi» B peanuszauuu TpeboBanuit DPI'OC COO Kk MIAHUPYEMBIM
JMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yiibTaTaM 00yueHUs U B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEJIbHOM JIE€ATEIBHOCTH OOYyYarOIMXCS IO OCBOCHUIO
coJiepkaHusl OMOJIOrH4YecKoro o0pa3oBaHus Ha YpOBHE CpeqHEro oo1ero oopa3oBaHusl.

VYueOHblil mpeameT «buoJorus» Ha ypOBHE CpeIHEro o01iero oopazoBaHmsl 3aBepuIaeT
Ouosjoruueckoe 0Opa3oBaHUE B ILKOJE M OPUEHTHUPOBAH HA paCIIMpPEHHE U YIiIyOJieHue
3HAHUN 00YYArOIIUXCS O KUBOW MPHUPOJIC, OCHOBAX MOJEKYJSIPHOW M KJIETOYHOW OWOJIOTHH,
AMOPHOJIOTHU U OMOJIOTUU PAa3BUTHUS, TEHETHKH, CEIEKIIMU, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO
YUEHHSI U HKOJIOTHH.

Nzyuenue yuebHOro npenmera «buosnorus» Ha yriayOIeHHOM YpOBHE OPUEHTHPOBAHO
Ha TOJITOTOBKY O0YYarONIUXCs K MOCIEAYIOMEMY MOTYYeHUIO OUOIOTHYECKOTO 00pa30BaHuUs
B BYy3aX M OpraHM3alUsAX CpeaHero IMpodeccuoHambHOro obpazoBaHus. OCHOBY e€ro
COJIEpKAaHUsl COCTaBJIAET cHCTeMa OHOJOTMUYECKMX 3HAaHUM, MOJYYEHHBIX MpU H3y4EHUU
00y4JaroIMMHUCS COOTBETCTBYIOLIUX CHUCTEMATUUYECKUX pa3fesioB OWOJIOTHH Ha YpOBHE
OCHOBHOTO 001iero oOpazoBanusi, B 10—11 kiaccax 3T 3HaHUS MOJy4yaroT pa3BuTHe. Tak,
pacuipeHsl ¥ yriayOneHbl OWOJIOTMUECKHE 3HAHMA O PACTEHUSX, XHMBOTHBIX, I'puOax,
OaKkTepHusX, OpraHW3ME YeJloBeKa, OOLIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHUTEIHHO
BKJIIOUEHBI OHOJIOTUYECKHE CBEACHMSI MPUKIAAHOIO W IOMCKOBOIO XapakTepa, KOTOpbIe
MO>XHO HMCIOJIb30BaTh KaK OPUEHTUPHI TSI TTOCIEIYIONIEro Beibopa npodeccun. BozmoxHa
TaKKe MHTErparus OMOJIOTHYEeCKUX 3HAHUHM C COOTBETCTBYIOUIMMHU 3HAHUAMH, OTYYCHHBIMU
00y4aromuMUCs NMPH U3Y4EeHUH (PU3UKH, XUMUH, Treorpaduu 1 MaTeMaTHKH.

CrtpykTypa mporpammsl Mo y4deOHOMy mnpeamery "buosnorus" orpakaeT CHUCTEMHO-
YPOBHEBBIM U 3BONIOIMOHHBIN MOAXOJbI K U3ydyeHUto Ouosnoruu. CoriacHo UM, U3ydaroTcs
CBOWCTBA M 3aKOHOMEPHOCTH, XapakTepHbIe Ui JKUBBIX CHCTEM pa3HOTO YPOBHS
OpraHu3alliy, ABOJIOIMUA OPraHMYECKOro MHUpa Ha 3emiie, COXpaHEHUs OHOJIOrMYECKOro
pazHooOpa3us 1miaHeThl. Tak, B 10 Kiacce M3ydaroTCsi OCHOBBI MOJICKYJISIPHON M KJIETOYHON
OMoJIOTHH, SMOPHOJIOTUA U OMOJIOTHH Pa3BUTHS, TCHETUKU U CEJICKIIUH, OMOTEXHOJIOTHH U
CHUHTETHUYECKOM OMOJIOrUH, aKTYaIM3UPYIOTCS 3HaAHUS 00y4aroImuxcs Mo O0TaHUKE, 300JI0THH,
aHaToMHHM, (pU3HOIOrUU yesoBeka. B 11 kiacce M3y4aroTcs 3BOJIOIMOHHOE YYEHUE, OCHOBBI
9KOJIOTUH U YUY€HHE 0 Orocdepe.



VYueOHblii npenMer «buonorus» Npu3BaH 00ECHEUYUTh OCBOCHUE OOYYaIOUTMMHUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, MJIEH, NMPUHLUIIOB M MPABUJ, JEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, 3HAHUWA O CTPOCHUH, MHOT000pa3uu H
O0COOEHHOCTSAX KIJIETKH, OpraHu3Ma, HONYJSALUH, OHMOLEHO03a, SKOCUCTEMBI, O BBIAAIOIIUXCS
HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX HCCIIEIOBAaHHUAX B OMOJIOTUH, MPUKIATHBIX aCMEKTax
Ouosornyeckux 3HaHui. [ pa3BUTHS U OJIEp)KaHUS MHTEpeca 00yJaromuxcs K 0M0oiI0run
Hapsily cO 3HAYUTEIbHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuaja B COAECPKAHUM MTPOrPAMMBbI
10 OMOJIOTMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAaHOBJIEHUS M Pa3BUTHs TOW WM
UHOW oOjacTu OHMONOTHHM, BKJIAJOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B pPEIICHHE
BO)XHEHIINX OMOJIOTHUECKUX U IKOJOTMUECKUX IPOOIEM.

HEJA U3YYEHUS YYEBHOI'O ITIPEIMETA «BHOJIOT USD»
Ilenp wu3yuenuss yueOHoro mnpenmera «buonorus» Ha yriyOnEHHOM YpOBHE —

OBJIAJICHUE O0YYAIONIMMICS 3HAHUSIMU O CTPYKTYPHO-()YHKITMOHATILHOW OpraHU3aIliy KHUBBIX
CUCTEM Pa3HOTO paHra U MpuoOpPEeTeHNEe YMEHHUI UCIIOIL30BaTh ATH 3HAHUS B (POPMHUPOBAHUU
UHTEpeca K OmpeAeiCHHON o0iacté Npo(ecCHOHANBHOW JIEATEILHOCTH, CBSI3aHHOW C
Ouosiorvedl, Wi K BBIOOPY Y4eOHOTO 3aBENCHHS [UIS MPOAODKEHHS OHOJIOTHYECKOTO
o0OpazoBaHusl.

JlocTrxkenne 1enu u3ydeHus ydeOHoro mnpeamera «bwosnorus» Ha yriryoa€HHOM
YPOBHE 00ECIICUMBACTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

OCBOCHHE OOYYArOIIUMUCS CHUCTEMbl OHMOJOTMYECKMX 3HAHHi: 00 OCHOBHBIX
OMOJIOTUYECKHUX TEOPHSX, KOHIETIINAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M MPaBUIIAX,
COCTaBIISIONIUX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpa, O CTPOCHHH,
MHOT000pPa3uM M OCOOEHHOCTAX OMOJOTMYECKUX CHCTeM (KJIEeTKa, OpPTraHu3M, MOMYJISIIHS,
BUJI, OMOTeO0IIeHO3, Orocdepa); O BBIIAIOIIMXCS OTKPHITUSIX U COBPEMEHHBIX HCCIEIOBAHUAX B
OuoJIoruy;

O3HAKOMJICHHE  OOYYarOIIMXCS C  METOJaMU  TO3HAHWS  JKHBOW  MPHUPOJIBI:
UCCIIEIOBATEILCKUMUA METOJaMH  OMOJIOTUYECKUX HayK (MONEKYNISIpHOM U KIETOYHOMN
Ononoruy, SMOPUONOTUA U OUONOTHH Pa3BUTHUS, TEHETUKU U CENEKIUH, OMOTEXHOIOTUU U
CUHTCTHYECKON OWOJIOTUH, IaJICOHTOJIOTHH, JKOJIOTHH); METOJaMH CaMOCTOSTSILHOTO
MPOBEICHUS OMOJIOTMUECKUX HCCIIEIOBaHUM B JabopaTopuu W B Tpupoje (HaOIrofeHueE,
U3MEepEeHHe, SKCIIEPUMEHT, MOJISTHPOBAHUE);

OBJIaJICHUE O0YYaIONIMMUCS YMEHUSMHU: CAMOCTOSITENIbHO HAXOAWTh, aHAIU3UPOBATH U
HCITOJTh30BaTh OMOJIOTUYECKYIO nHpopmaIuio; MOJTb30BATHCS OMOJIOTHYECKOU
TEPMHHOJIOTHEH W CHMBOJIMKOW; YCTaHABJIHMBATH CBS3b MEXKJIYy pPa3BUTHEM OHOJOTHH U
COLIMATTbHO-9KOHOMHYECKUMU M JKOJIIOTUYECKUMH MPOOJIeMaMU YeIOBEUECTBA; OICHUBATh
MOCTIEACTBHSI CBOEH JESATEIBHOCTH IO OTHOIICHHIO K OKpPYXKAIIIed MPUPOAHON cpere,
COOCTBEHHOMY 3JIOPOBBIO U 3J0POBBIO OKPYKAIOIIMX JIFOJIeH; 0OOCHOBBIBATh M COONIOJATH
Mepbl TPOQUIAKTUKA WHQEKIIMOHHBIX 3a00JICBaHUM, IMpaBWia IOBEJACHHUS B TPUPOJE U
obecrnieueHns 0€30MacCHOCTH COOCTBEHHOM KU3HEEATEIHbHOCTH B YPE3BBIYAMHBIX CUTYAIUIX
NPUPOJHOTO M TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE Hay4HBIE
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYyYArOIIMUXCS WHTEIUICEKTYaJbHBIX W TBOPUYECKUX CIIOCOOHOCTEH B
MPOIIeCCe 3HAKOMCTBA C BBIIAIOIIUMUCA OTKPBITUSIMU U COBPEMEHHBIMH UCCIICIOBAHHUSIMH B
OMOJIOTUH, pelIaeMbIMU €0 TPOOJIeMaMHu, METOMOJIOTHEN OMOJOTHYECKOTO HCCIEIOBaHUS,
NPOBEICHUSI  DKCICPUMEHTANBHBIX  WCCIEJAOBAHHMA, pEImIeHHs OWOJOTMYECKUX — 3ajad,
MOJICIUPOBAHUS OMOJIOTHYECKUX OOBEKTOB U IIPOIIECCOB;



BOCIIUTaHHUE y 00YJarOIUXCs IEHHOCTHOTO OTHOLIEHHUS K J)KUBOM NMPHUPOJIE B LIEIOM U K
OTIENbHBIM €€ OOBeKTaM U SBICHHIM; (HDOPMUPOBAHHE HKOJOTHYECKOW, TE€HETHUYECKOU
IPaMOTHOCTH, OOILEl KyJIbTYphl TOBEJCHUS B MPHUPOJIE; HHTETPAIIMN €CTECTBEHHO-HAYUYHBIX
3HAHUM;

npruoOpereHue 00yYaroIUMHCS KOMIIETCHTHOCTH B paloOHaIbHOM
IPUPOJONOIB30BaHUN  (COOMIOACHNE TPaBWII TOBENEHUS B TPUPOJAE, OXPaHBI BHJOB,
IKOCUCTEM, OHOC(EphI), COXpAaHEHHH COOCTBEHHOTO 370POBbS U 3[0POBbS OKPY>KAIOLIHX
monen (cobmomenus Mep npodrrakTuku 3aboseBaHul, obecreueHne Oe3011acHOCTH
AKHU3HEIEATEIIbHOCTU B YPE3BbIUAHBIX CUTYalUsX NPUPOJHOIO U TEXHOTCHHOI'O XapakTepa)
Ha OCHOBE HCII0JIb30BaHMsI OMOJIOTMYECKUX 3HAHUI U YMEHHI B TIOBCEHEBHOH JKU3HU;

CO3/laHME YCJIOBUHM JJIs1 OCO3HAHHOTO BBHIOOpa OOYYAIOLUIMMMCA WHIAMBHYaIbHON
00pa30BaTeNbHON TPAeKTOPUH, CIOCOOCTBYIOLIEH MOCIEAYIOIIEMY NPOPECCHOHATBHOMY
CaMOOIIPEICIEHUIO, B COOTBETCTBUM C MHJUBUAYAJbHBIMH HMHTEpECAaMU U MOTPEOHOCTIMHU
peruoHa.

MECTO YYEBHOTI'O IIPEJIMETA «bHUOJIOT'US1» B YYUEBHOM IIJIAHE

OO1iee 4nca0 4acoB, OTBEJIEHHBIX HA M3y4deHHE OMOJIOTMU Ha YIiyOJIE€HHOM YpOBHE
cpenHero obmiero oOpaszoBanms, coctaBisieT 204 gaca: B 10 kmacce — 102 gaca (3 yvaca B
Heznenio), B 11 kmacce — 102 gaca (3 uwaca B Hepento). OTOOp OpraHU3aLMOHHBIX (OPM,
METOJIOB M CpEACTB OOydYeHHs] OHMOJOTMH OCYIIECTBISIETCS C YYETOM CHEHU(pUKH €ro
COJIEp’)KaHUs W HANpaBICHHOCTH Ha MPOJODKEHHE OHMOJOrM4eckoro oOpa3oBaHUS B
OpraHu3alUsaX CpeJHero MpodecCHOHATBLHOIO W BhICHIEro oOpa3oBaHus. OO0s3aTeNbHBIM
yCcIOBHEM IMpH OOy4eHHMH OHOJOTMHM Ha YIIyOJEHHOM YpOBHE SBISETCS IPOBEJCHUE
7a00paTOpHbIX U MpakTUdeckux padbor. Taxxke ydacThe 00ydaroIIMXCS B BBITOJHEHUU
NPOEKTHBIX M Y4eOHO-HMCCIEeNOBAaTeNIbCKUX paboT, TeMaThKa KOTOPBIX OINpeAesseTcs
VUHTEIeM Ha OCHOBE UMEIONIMXCS MaTepHabHO-TEXHUUYECKUX PECYpPCOB U MECTHBIX
MPUPOIHBIX YCIOBHIA.

M3 HUX Ha mpoBeAeHUE OIICHOYHBIX Mpoleayp Bbiaensercs He O6omnee 10% oT Bcero

obbema yueOHOro Bpemenu (muchMo MunmnpocBemenuss Poccun Ne CK-228/03 u
Poco6pnanzopa Ne 01.169/08-01 ot 06.08.2021).

COJAEP)KAHUE YYEBHOI'O ITIPEJMETA «BUOJIOTI'USI»

10 KJIACC

Tema 1. buoJsiorusi kKak HayKa

CoBpemeHHast OMoJIOTHs — KOMIUIEKCHAs! Hayka. KpaTkast uctopusi pa3BUTHs OUOIOTHH.
buonornueckue Hayku U uU3ydaemble UMHU TpoOiembl. DyHIaMEHTaNbHBIC, MPUKIAJAHBIE U
MMOMCKOBBIE HAyYHBIE HCCIICIOBAHUS B OMOJIOTHH.

3HaveHne OMOJIOTHH B ()OPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cBs3aHHBIe ¢ Ouonoruedd. 3HayeHHEe OWUONOTHMH B TPAKTHUECKON
JIEATETbHOCTH YEJOBEKa: MEIUIIMHE, CEJIbCKOM XO3iCTBE, IMPOMBIIIIEHHOCTH, OXpaHe
MIPUPOJIBI.

Hemoncmpauuu: Ilopmpemoi: Apucmomens, Teogppacm, K. Jlunneti, K. b. Jlamapk,
Y. Jlapsun, V. I'apseii, I'. Menoens, B. U. Bepnaockuii, Y. I1. Ilasnos, U. U. Meunuxos, H. U.
Basunos, H. B. Tumogees-Pecosckuii, /Joc. Yomcon, @. Kpux, /[. K. benses. Tabauyvl u
cxemvl: «Cea3b buonocuu ¢ opyeumu Haykamuy, « Cucmema 6U0I02U4ECKUX HAYKY.

Tema 2. JKuBble cucTeMbl U X H3yYeHUE



JKuBpie cucTeMbl Kak mpeaMeT u3ydeHusi Ouosornu. CBOKMCTBA >KMBBIX CHCTEM:
€AMHCTBO XMMHMYECKOIO COCTaBa, JUCKPETHOCTh M  LEJIOCTHOCTh, CIIOXKHOCTb U
YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPIaHM3alMsl, CaMOBOCIIPOU3BEICHHUE,
pa3IpaxXxuMOCThb, U3MEHYUBOCTb, POCT U pPa3BUTHE.

YpOBHM OpraHu3aluu KUBBIX CHUCTEM: MOJIEKYJSPHBIA, KJIETOYHBINA, TKAHEBBIM,
OpTaHW3MEHHBIA,  MOMYJISIUOHHO-BUJOBOM,  JKOCHUCTEMHBIH  (OMOTEOIICHOTHYECCKUIN),
ounochepnsiid. [Iporieccel, MPOUCXOASIIUE B )KUBBIX crcTeMax. OCHOBHBIC MPU3HAKH KHBOTO.
Kuzup kak ¢opma cymectBoBaHusi marepuu. Hayku, u3yyarouiye >KMBbIE CHCTEMBbI Ha
Pa3HbIX YPOBHSX OpraHU3aLUH.

N3yuenue xuBbix cucteM. Metossl Ouosiornueckoit Hayku. Habmonenue, usmepenue,
OKCIEPUMEHT, CHUCTEMaTHh3auus, MeraaHanu3. [loHsATME O 3aBUCUMONM W HE3aBUCUMOM
nepemeHHoil. [lnanupoBanue skcnepumenta. IlocranoBka u mpoBepka runore3. Hynesas
runore3a. [lonstue BbIOOpKM M €€ AOCTOBEPHOCTb. Pa3zdpoc B OMONOTMYECKUX JIaHHBIX.
OneHka JOCTOBEPHOCTH IOJIYYEHHBIX pe3yibTaToB. lIpHuMHBI HCKaXEHHsS pe3yJIbTaToOB
sKcriepuMenTa. [loHaTHE CTaTUCTUYECKOrO TECTA.

Jemoncmpayuu: Tabnuyvl u cxemovl: « OcHogHble NpusHaKu HcusHuy, «buonocuueckue
cucmemoly, «Ceoticmea dcusoli mamepuuy, «Yposuu opeanuzayuu Hcugol Npupoosbly,
«Cmpoenue sxcusomnou kniemkuy, « Txanu sxcusommnvixy, «Cucmemvl op2anos uenoseyecko2o
opeanusmay, «buoceoyenos», «buocepar, «Memoovl u3yueHUs IHCUBOU NPUPOODBLY.
Obopyoosanue: nabopamopnoe 0060pyoosanue O NpoGedeHUs HAONOOeHUl, UMepeHull,
9KCNepPUMEHMOS.

Ilpakmuueckana paboma «Hcnonvzoeanue pasiuuHslX Memooo8 npu U3y4eHuUU HCUgblx
cucmemy.

Tema 3. buosiorusi KjieTkun

Knetka — cTpykTypHO-(DYHKIIMOHANIbHAS €MHHIIA )KUBOTO. MICTOpHS OTKPBITHS KIETKH.
Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. llneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

MeToapl MONEKYASPHOW W KIETOYHOM OWMONOTMH: MHKPOCKOMUsS, Xpomarorpadus,
anekTpodope3, METOJ] MEuUeHBIX aToMoB, auddepeHIMaNIbHOE [EHTpUYTUPOBaHUE,
KYJIbTUBUPOBAHUE KIETOK. M3yuenue ukcupo8annuix Kiemox. INEKTPOHHAS MUKPOCKOIIHS.
Koungoxanvnaa muxpockonus. Bumanvhoe (npuscusnennoe) usyyenue Kiemox.

Jemoncmpauyuu: Ilopmpemvi: P. [yk, A. Jlegeneyx, T. [llsann, M. [llneiioen, P.
Bupxos, K. M. Bbosp. Tabnuysr u cxemvl: «C8emogol MUKPOCKONy», «NeKmMpPOHHbLL
muxpockony, «HMcmopus paszeumus memooos muxpockonuuy. Obopydosanue: c8emosou
MUKDOCKON, MUKPONPEnapamsl pacmumesibHblX, HCUBOMHBIX U OAKMEPUATIbHBIX KIemOK.

Ilpakmuueckan  paboma «H3yuenue  memoooe  KlemoyHOU buonocuu
(xpomamoepaghus, snekmpoghopes, oughghepenyuanvroe yeumpughyeuposarue, I11[P)y.

Tema 4. XumMHnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKpPOIJIEMEHThl. Boma u eé
pOJIb KaK pacTBOPUTEIS, peareHTa, yuacTue B CTPYKTYPUPOBAHUM KJIETKHU, TEIUIOPETYIISAIUU.
MuHepanbHbIe BEIIECTBA KJIETKU, UX OHMONOTHYecKas poiib. Pojab KaTMOHOB U aHWOHOB B
KJIETKE.

OpraHvyeckue  BEIIECTBA  KJIETKH. buonornueckue  MOJHMMEPHI. benku.
AMUHOKHCIOTHBIN cocTaB 6enkoB. CTpyKTypsl OenkoBoi Mosiekyinbl. IlepBudHas cTpykrypa
Oenka, MeNTUIHAS CBs3b. BTOpUYHAS, TpETUYHAs, YSTBEPTUYHASI CTPYKTYpHI. JleHaTyparus.
CgoiictBa 6enkoB. Kimaccudukarnus 6enkoB. buonornueckue ¢hyHkiunu 6enkoB. [Ipuonsi.



Yrneroabl. MoHOCaxXapuabl, TUCaxapuabl, OJMUTrocaxapuibl U mojgucaxapuabl. OOmmit
IUTAH CTPOCHUS U (PU3MKO-XUMHUYECKHE CBOWCTBA YIJIEBOJOB. buonornueckue (yHKIIUU
YIJIEBOJIOB.

Jlumuaer.  T'mapodunbHO-THApOPOOHEIE  cBoiicTBa. Kimaccudukanuss  JUNUAIOB.
Tpurnuuepuasl, ¢ochomunuabl, BOCKU, cTepoubl. buonormueckue (GyHKIUU JTUIHIOB.
OO0mue cBoiCTBAa OMOJIOTUYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K CaMO3aMbIKAHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JIHK u PHK. Ctpoenne HykJIeMHOBBIX KUCIOT. HyKiieoTU IblI.
[Tpunnun kommiementapuocTH. [IpaBuno Yapradda. Ctpykrypa JIHK — nBoiiHas crnimpals.
Mecronaxoxaenue u ononorndeckue pynkuuu JHK. Buasr PHK. @ynkunn PHK B kietke.

Crpoenune wmoisekynsl AT®. Makpospruueckue cBsizu B  Moiekyne ATO.
buonornueckue ¢ynkuun AT®. BoccraHOBIEHHbIE MEPEHOCYUKU, UX (PYHKIHH B KIIETKE.
Hpyeue nyxneosuompugpocghamor (HT®D). CexBenupoBanue JHK. Memoowr cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ononorus: OHoXxuMudeckue U Onopu3muecKre UCCIeIOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYphl OHOMOINEKyl. Mooderuposanue cmpykmypsl u @yHKyull
buomonexyn u ux komniekcos. Komnvromepmoiii Ou3aiiH u opeanuyecKuti Cunmes OUOMOEeK)1
U UX HeNPUPOOHBIX AHATLO208.

Hemoncmpayuu: Ilopmpemor: JI. [lonune, [c. Yomcon, ®@. Kpux, M. Yunkunc, P.
@pankaun, O. Coneep, C. llpysunep. /Juacpammol: «Pacnpedenenue xumuyeckux snemeHmos
8 Hedxcusol npupooey, «Pacnpedenenue Xumuyeckux 31eMeHMO8 8 IHCUBOU NPUPOOey.
Tabauybr u cxemvi: «llepuoouueckas mabauya xumuuyeckux onemenmosy, «Cmpoenue
MoneKkynvl 6800bly», «Bewecmea 6 cocmase opzanuzmosy, «Cmpoenue monekyivl Oenxay,
«Cmpyxkmypuol 6enxosou monexkyavly, « Cmpoenue monekyin yeneeo0os8y, « Cmpoenue MoneKy
aunuoogy, «Hykneunogvle xuciomoly, «Cmpoenue monekynror ATDy». Obopyoosanue:
Xumuueckas nocyoa u 06opyoosaue.

Jlabopamopnaa paboma «Obnapysicenue 06e1K08 ¢ NOMOWBIO KAYECMBEEHHBIX
pearyuiiy.

Jlabopamopnan paboma «Hccreoosanue HYKIEUHOBIX KUCIOM, GbIOCTICHHbIX U3
KAEeMOK PA3TUYHBIX OPSAHUSMOBY.

Tema 5. CtpoeHue u GyHKIMHU KIETKH

Tumsl KJIETOK: dyKapuOTHYECKas U MpokaproTtudeckas. CTpyKTypHO-(YHKIIMOHATBLHBIE
00pa3oBaHUS KIETKH.

Ctpoenne mnpokapuoTHUeckor KieTku. Kiilerounass creHka OakTepuii W apxeil.
Oco0OeHHOCTH CTPOEHHSI TeTepOTPOPHON M aBTOTPOPHON MPOKAPHOTUUECKUX KIETOK. Mecto
U POJIb POKAPUOT B OMOIIEHO3aX.

CtpoeHne u (YHKIIMOHMPOBAHHE JYKAPUOTUYECKOW KIeTku. [lmazmatudeckas
MeMOpaHa (tutazmanemma). CTpykTypa IUIa3MaTHYeCKOW MeMOpaHbl. TpaHCHOPT BEIIECTB
yepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: mnaccuBHbIN (auddysus, obnery€Hnas nuddysus),
AKTUBHBI (IEpBUYHBIM M BTOPUYHBIM aKTUBHBIM TpaHcnopt). IlomynpoHunaeMocts
MeMOpanbel. Pa0ora HaTpuii-KaTueBOTO Hacoca. ODHIOIMTO3: IMHHOIMTO3, (Haromuros.
Ox3ouuto3. Knerounass crenka. CtpykTypa W (GYHKIMHM KIETOYHOW CTEHKH pPacTCHHH,
rpuooB.

Huronna3zma. Luro3zons. [utockener. JBuxeHue nurtomiazMbl. OpraHouabl KIETKH.
OnHoMeMOpaHHBIE OpPraHOWIBl KJIETKH: JHAormiazMatudeckas cetb (JIIC), ammapar
["onbaku, TM30COMBI, UX cTpoeHue U GyHKIU. B3auMocBs3b 0JHOMEMOPAHHBIX OPraHOUIOB



kieTku. CTpoeHue TpaHyIsIpHOTO peTUKynyMma. Mexanusm uanpasnenus 6eixkos ¢ IIIC.
Cunte3 pacTBOpuUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [nmaakuii (arpanynsipHBI)
sHIOMIa3MaTHYeCKuii  petukynyMm. CekpetopHas  ¢(yHKOMsS  anmapata | OJbmIKu.
Mooughuxayus denxos 6 annapame I onvoocu. Copmuposxa denxoe 6 annapame I 01v0dxcu.
Tpancnopt BeliecTB B KiieTke. Bakyonu pacTuTenbHbIX KieToK. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOM/bl KJIETKU: MUTOXOHIPHUHM, IUIACTUABL. [Ipoucxoorcoenue
mumoxonopuil u naacmud. Cumobuoecenes (K.C. Mepeosickoscxuii, JI. Mapeynuc). Ctpoenue u
byHKIIMM MUTOXOHApUM U miactuia. [lepBuuHble, BTOpPUYHBIE M CIOXKHBIC ILIACTHIbI
(OTOCHHTE3UPYIOUINX JSYKApUOT. XJIOPOILIACTBI, XPOMOIUIACTHI, JEHKOIJIACTHI BBICIIUX
pacTeHuil.

HememOpannsie opranounasl kieTkn CTpoeHne #  (QyHKIMM HEMEMOpaHHBIX
OpraHou7oB KIeTKU. Pubocomsel. [lpomesxcymounvie guiramenmor. MukpoduiaMeHTHI.
Axmunogvle  mukpogunramenmsi.  MpbIlIEUHbIE  KIETKU. AKMuUHOBble  KOMNOHEHMbL
Hemblueunblx Kkiemok. Mukporpyoouku. Krnerounbrit uentp. CTpoeHHE U JIBHIKECHHE
KT'YTUKOB M pecHU4eK. MUKpoTpyOouku nuroriasmsl. Llentpuons. berku, accoyuuposanmvie
¢ Mukpoguiamenmamu u mukpompyoouxamu. Momopmwie benxu.

Anpo. Obonouka siapa, XpOMaTUH, KapUOIIIa3Ma, SAPBIIIKHA, UX CTPOCHHE U (YHKIIHH.
SnepHblii 0eNKOBBIN MaTpUKC. [IpocTpaHCTBEHHOE PACIIONIOKEHUE XPOMOCOM B HHTEp(ha3HOM
aape. dyxpomamun u cemepoxpomamun. belK XpoMaTuHa — FUCTOHBL. Junamuka sa0epHoi
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle BkmroueHusa. CpaBHHUTENbHAs XapaKTEPUCTHKA KJIETOK  JYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

Hemoncmpavuuu: IHlopmpemwi: K.C. Mepeockosckuii, JI. Mapeynuc. Tabauywl u cxemoi:
«Cmpoenue sykapuomuyueckou xnemxu», «Cmpoenue dcusommuou Kiemxun, «Cmpoenue
pacmumenvHou  kiemkuy,  «Cmpoenue  mumoxowopuuy,  «Aopo»,  «CmpoeHue
npoxkapuomuyeckou xaemxuy. Obopyoosanue: c6emosou MUKPOCKON, MUKPONpenapamuol
PACMUMENbHBIX, HCUBOMHBIX KIIeMOK, MUKPONpenapamol 6aKmepuaibHblX K1emox.

Jlabopamopnasn paboma «V3yuenue cmpoenus Kiemox pasiuyHblX OPeaHu3MO8.

Ilpakmuueckas paboma «M3yuenue ceoticme KiemouHol Memopansiy.

Jlabopamopnaa padoma  «Hccneoosanue nnazmonusa U - 0eniasMonu3ad 8
PACMUMENbHBIX KILeMKAX).

Ilpakmuueckaa pabdoma «VM3yuenue OB8UdNCEHUA YUMONIAZMbL 6 PACMUMENbHBIX
KAEeMmKaxy.

Tema 6. O0MeH BeleCTB U NPpeBpallleHHe JHEPIMU B KJIeTKe

AcCUMWISIIMS ¥ TUCCUMUIISILIUS — JIBE CTOPOHBI MeTabonn3Ma. Tuibl oOOMeHa BEeIlecTB:
aBTOTpOGHBIH M  TrerepoTpodHbIi. VYdyacTHe KucCIopoja B OOMEHHBIX —IpoIeccax.
OHepreTuyeckoe obecneueHne KieTku: mpeBpamieHne ATD B 0oOMEHHBIX Hpolieccax.
depMeHTaTUBHBIN XapakTep peakiuil kieToyHoro metabonu3ma. OepMeHThl, UX CTPOCHUE,
cBoiictBa u MexaHu3M geiicteus. Kodepmentsl. OTnnuns GepMEHTOB OT HEOPraHMYECKHX
KaTaJIn3aToOpoB. benku-akTHBaToOpbl M  OCTKU-MHTHOUTOPBL.  3aBHCUMOCTh  CKOPOCTH
(bepMEHTATUBHBIX PEAKIHHA OT PA3IMUYHBIX (PaKTOPOB.

[lepBU4HBIN CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DoTtocunTes. AHokcucennvi u
oxcueenHvlll gpomocunmes y oOaxkmeputi. Ceemocobuparowue nuemenmsl U NUSMEHMbL
peakyuonnozo yenmpa. Ponb xmoporuiactoB B npouecce GporocuHTe3a. CBeToBasi 1 TEMHOBAS
dazel. @Qomoovixanue, Cs., Cy. u CAM-munwvt pomocunmesa. IIpogyKTUBHOCTE (hOTOCHHTE3A.
Bnusiaue pa3nuuHbix (pakTopoB Ha CKOPOCTh PoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A.



Xemocunre3. Pa3zHooOpazue OpraHM3MOB-XEMOCHMHTETHKOB: HUTPUPUIUPYIOIIHE
OakTepuH, )Kene300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUYCHHE XEMOCHHTE3A.

AnaspoOHble  opraHu3mbl. Buabl  Opoxenus. Ilpomykrtel OpoxeHHS W HX
UCIIOJIb30BAaHUE YEIOBEKOM. AHa3pOOHBIE MUKPOOPTraHU3MbI KaK O0BEKThl OMOTEXHOJIOTHU U
BO30yauTENN OOJIC3HEH.

AdpoOHBIE OpraHM3Mbl. DTallbl dHEPreTHYeckoro oomena. [loaroToBUTENbHBINA TAIl.
['mukonu3 — 6ECKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3bI.

buonoruueckoe OKHCIEHUE, WU KJIETOYHOE JAblxaHue. Ponb MUTOXOHApPHII B
mpoueccax — oOuosnoruueckoro  okucieHus. uknumyeckue peakuuu.  OKHCIUTENbHOE
dochopmmupoBanne. Iuepeus memobpannozo epaduenma npomonos. Cunmes AT®: paboma
npomonuou ATD-cunmaszvl. IlpeumymiecTBa a’spoOHOrO MyTH OOMEHA BEIIECTB IMEpes
aHa’poOHBIM. DP(HEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

JHemoncmpavyuu: Ilopmpemuor.: Jowc. Ilpucmau, K. A. Tumupazes, C. H. Bunocpaockuii,
B. A. Oneenveapom, I1. Mumuenn, I'. A. 3asapsun. Tabauyvr u cxemvr: «DPomocunmesy,
«Dnepeemuueckuul oomeny, «buocunmes benka», «Cmpoenue gepmenmay, «Xemocunmesy.
Obopyoosanue: c6emogoli MUKpoCcKon, 0b6opyooganue Ojisi NpUeOmMosieHUs NOCMOSHHbIX U
8DEeMEHHBIX MUKPONPENnapamos.

Jlabopamopuaa paboma «H3yuenue xamarumuueckol akmusHocmu gepmenmos (Ha
npumepe amMuna3sbl UlU Kamaidassl)».

Jlabopamopnas paboma «V3yuenue ¢hepmenmamunoco pacujenieHus nepoKcuoa
6000p00aA 8 pACMUMENILHBIX U HCUBOMHBLX KILEMKAX).

Jlabopamopnas paboma « Cpagnenue npoyeccos pomocunmesa u XemMocuHmesax.

Jlabopamopnas paboma « Cpagnenue npoyeccos OpodiceHus u ObIXAHUSY.

Tema 7. HacieacreenHass HHOPMANKA M peajn3anus eé B KJIeTKe

Peakium MaTpuyHOoro cuHTte3a. [IpMHIMO KOMIUIEMEHTapHOCTH B  peaKIHiIX
MaTpUYHOTO CHHTE3a. Peanu3anusi HacieACTBEHHOW WHMOpMmaiuu. ['eHeTnueckuii Ko, ero
corctBa. Tpanckpunuus — wMarpuusbld cuHTe3 PHK. IlpuHnmner TpaHckpunumu:
KOMIUIEMEHTAPHOCTh, aHTHUMApPaNIeIbHOCTh, ACUMMETPUUYHOCTh. (Co3spesanue MampuyHvlx
PHK 6 syxapuomuueckou kremke. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue Tpancnoptasix PHK B 6nocuntese Oenka. YcnoBus
6uocunTe3a 6enka. KogupoBanue aMuHokuciot. Poiabs pubocom B OuocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoenuu cenog. Opranuzaiys reHoMa y MpoKapHoT
U 9yKapHoT. Perynsuus akTUBHOCTH TeHOB y npokapuot. ['unoresa onepona (®. XKakoo, XK.
Mano). Monexynsapuvie mexaHuzmvl 3Kchnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsnus oOMEHHBIX MpolreccoB B KkieTke. KierouHsrit
rOMEO0CTa3.

Bupycsl — HekneTouHble (OPMBI KU3HU U 00JIUTaTHBIE Mapa3uThl. CTpOeHHE MPOCThIX
U CII0)KHBIX BHPYCOB, pETPOBHUPYCOB, OakTepuodaroB. Kusnennwviti yuxn /J[HK-codeporcawux
supycos, PHK-cooepocawux eupycos, 6baxkmepuoghazos. QObpamuas mpaHcKpunyus,
pesepmasa, unmezpasa.

BupycHble 3a0oneBaHusi dYenoBeka, JXKMBOTHBIX, pacrenuit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

buoungpopmamura: umwmeepayus u amaiuz Ooavwux maccueos («bigdatay)
CMPYKMYPHBIX ~ Ouonocudeckux Oanuwvix. Hanomexwonocuu 6 Ouonocuu u meouyune.
IIpoepammupyemvie pynkyuu 6enxkos. Cnocobwbi 0ocmasKku 1eKapcme.



Hemoncmpauuu: I[lopmpemor: H. K. Konvyos, /[. U. Heanosckui. Tabnuysl u cxemvi:
«buocunmes benkay, «I enemuueckuii K00y, «Bupycwiy, «bakxmepuogpazuy.

Ilpakmuueckan pavoma « Cozoanue mooenu supycay.

Tema 8. Z/KM3HeHHBIH LUK KIETKH

Knerounslii 1uki, ero mepuonabl u perynsiuus. Muarepdaza u muro3. OcobeHHOCTH
mporeccoB,  mporekaromux B uHTepdaze. [loaroroBka  KIeTKHM K  JCICHUIO.
[IpecunteTnyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKUH M  MOCTCUHTETUYECKUN
(MpeMHUTOTUYECKHI ) TIEPHOIBI HHTEP(a3bI.

Marpuunbii  cunre3 JHK — perumkamusa. Ilpunuuner  permukanuu  JIHK:
KOMILIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHUHTE3, aAHTUIAPALICIBHOCTh. MexXaHu3M
permukammu - JJHK.  Xpomocomsl. Ctpoenue xpomocoM. Temomepsl ©  Telomepasa.
XPpOMOCOMHBII HAOOP KIETKU — KApUOTHIL. J(UTUIOMAHBINA U TaluIONAHBIA HAOOPBI XPOMOCOM.
['omonornynbie XpoMocomsl. [1010BbIE XPOMOCOMBL.

Henenne xinetku — Muto3. CTaguu MHUTO3a M MIPOUCXOJSIINE B HUX MPOLECCHl. THIIBI
muto3a. Kapuokunes u nmutokunes. buonornueckoe 3HaUeHHE MUTO3a.

Perymsmus MuToTHuYecKoro nukia kietkd. lIporpammupyemasi kieTtoyHash rudenp —
arnonTo3.

Knerounoe  sapo, XpoMocombl, (YHKIHOHAJIbHAsE TeHOMHUKA.  Mexanusmol
npoaugepayuu, ouggepenyuposku, cmapenus u eubenu xkiemox. «Lugpposas knemxa» —
buoungopmamuveckue mooenu GYHKYUOHUPOBAHUS KILeMKU.

Jemoncmpayuu: Tabruyer u cxemvl: «Kusnennvll yuxn riemxuy, «Mumosy,
«Cmpoenue xpomocomy, «Penmuxayus JHHK». Obopyoosanue: c8emogol MUKpoCKon,
Mukponpenapamol: « Mumo3s 6 kKiemkax KopewKa 1yKay.

Jlabopamopuasa paboma «H3yuenue Xxpomocom Ha 20moGvlx MUKPONPENnapamaxy.

Jlabopamopnas paboma « Habniooenue Mumosa 8 Kiemkax KOH4UKA Kopewka 1yKa (Ha
20MOBbIX MUKPONPENapamax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe pasHooOpaszue opranu3mMoB. OJHOKJIETOYHBIE, KOJIOHHAIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHHUS M JKU3HEACATEIHPHOCTH OJHOKJIETOYHBIX OpPTraHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIE TPUOBI, OJHOKJIETOYHBIC BOJOPOCIH, IPYTHU€ MPOTUCTHI.
KononunanbHble OpraHU3MBbl.

B3aumMocBs3p yacTelf MHOTOKJIETOYHOTO oOpraHu3ma. TkaHU, OpraHbl M CHCTEMBI
opranoB. Oprannsm kak enuHoe nenoe. ['omeocras.

Tkanu pacteHuil. Tumsl pacTUTENbHBIX TKaHeil: oOpa3oBarenbHasl, MOKPOBHAsi,
MPOBOJISIINAsI, OCHOBHAsA, MexaHn4eckass. OCOOCHHOCTH CTpOEeHUS, QYHKITUI U PACTIONOKESHHS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX M 4YeNOBEKAa. THWIMBl KWUBOTHBIX TKAHEH: HIUTEIHAIbHAS,
COCTMHUTEIIbHAS, MBITIICYHAas!, HepBHAsl. OCOOEHHOCTH CTPOCHUS, GYHKIIUNA U PACTIOIOKECHUS
TKaHel B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHble U TE€HEpAaTUBHBbIE OpraHbl pacTeHUi. OpraHbl U CUCTEMBI
OpPraHOB )XKMBOTHBIX U 4esloBeKa. DyHKIIMYM OPTaHOB U CHUCTEM OPraHOB.

Omnopa Tena opranu3mMoB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbli M BHYTpeHHUU ckeneT. CTpOCHHE U THUIIBI
COCIMHEHUS KOCTEH.



JIBr>keHue OpraHu3MoB. JIBHXKEHHE OJHOKJIETOYHBIX OpPraHHU3MOB: aMEOOHUIHOE,
KT'YTUKOBOE, PECHMYHOE. JIBM)KEHME MHOTOKJIETOYHBIX PAaCTEHUI: TPONM3Mbl U HACTHUH.
JIBI>keHHEe MHOTOKJICTOYHBIX JKMBOTHBIX M 4YeJOBEKa: MbIIIeyHas cucreMa. Pediekc.
CkeneTHble MBILIIBI M UX paldoTa.

ITutanue oprannszmos. lloromenne Boabl, yIIIEKUCIOTO ra3a i MUHEPaJIbHbBIX BEILIECTB
pacteHusaMHU. llutanue >XKMBOTHBIX. BHYTpPUNOIOCTHOE M BHYTPHUKJIETOYHOE IHILEBAPEHHUE.
[TuTanne NO3BOHOYHBIX KUBOTHBIX. OT/AEBI MULIEBAPUTEILHOTO TpakTa. [IuieBapurtenbHbie
xkeiessl. [InimeBapuTenbHas cuCTeMa YeJI0BEKa.

Hpixanue opraHusmoB. Jlpixanue pacteHuid. J[pixanwe XuBOTHBIX. [[nddy3us razos
4yepe3 MOBEPXHOCTh KieTku. KokHoe npixaHue. J[pIxaTenbHas MOBEPXHOCTh. JKabepHoe u
N€royHoe JpixaHue. JlpIXaHuWE IT03BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. DBOJIOLHUOHHOE
YCIIO’)KHEHUE CTPOEHUs JIETKUX IO3BOHOYHBIX XKMBOTHBIX. JIpIxaTenpHas cucTremMa 4esloBeKa.
MexaHu3M BEHTWISALMM JIETKMX Y MTHL M MICKONMTAOIMX. Perynsnus IbpIXxaHus.
JIpixaTenbHble 0ObEMBI.

TpaHcnopr BewmwecTB y OpraHu3MOB. TpaHCHIOPTHBIE CHCTEMBI pacTeHUW. TpaHcnopr
BEUIECTB y JKUBOTHBIX. KpoBeHocHas cucrema um e€ opranbl. KpoBeHocHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepale, KpOBEHOCHBIE COCynbl M KpoBb. Kpyru
KpOBOOOpAIlleHNs. DBOJIOLUOHHBIE  YCIO)KHEHHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Breinenenue y opranusmoB. BeineneHue y pacreHuid. BpineneHue y KMBOTHBIX.
CoxkparutensHble Bakyodu. Opranbl BblaeneHus. QDUIbTpalus, cekpenus u olOpaTHoe
BCaChblBaHME KaK MeEXaHH3Mbl pabOThl OpraHoB BblAeNeHUs. CBSA3b MOJOCTH Tela C
KPOBEHOCHOM W BBIJEIUTEIbHOW CHCTEMaMU. BpljeneHne y NO3BOHOYHBIX JKUBOTHBIX U
yenoBeka. [louku. Ctpoenue u ¢yHKUMOHMpoBaHUE HeppoHa. OOpa3zoBaHHE MOYM Y
4eJI0BEKA.

3amuTa y OpraHu3MoB. 3allUTa y OJAHOKIETOYHBIX opraHu3moB. Criopbl Oaktepuil u
LUCTHI MPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. Cpencrsa naccuBHOM
Y XUMHUYECKOM 3aInThl. DUTOHLUIBI.

3amuTa y MHOTIOKJIETOYHBIX >KMBOTHBIX. [[OKpOBBI M MX HpPOM3BOAHBIE. 3allnTa
opranusma oT Ooisie3Hel. VMmmyHHas cucrema uenoBeka. KileTOuHBII M TymMOpalbHBIN
UMMYHUTET. Bpoxn€Hubli u mnpHOOpeTEéHHBI crneunduyeckuii uMMyHHUTET. Teopus
KJIOHAJIbHO-ceNeKTuBHOro uMmMmyHutera (II. Opmux, ®. M. bepner, C. Tonerasa).
BocnanurenbHple OTBETHI OpPraHu3MoB. Poib BpOXAEHHOTO HMMMYHHUTETAa B pa3BUTHH
CUCTEMHBIX 3a00JIeBaHUIA.

PaznpaxkxuMocTh W perynsiuus y OpraHu3MoB. Pa3zapakuMocTh y OJHOKIETOYHBIX
opranu3MoB. Takcucel. PazapakumMocTs U perynsiuus y pacTeHuid. PoctoBsle BemecTsa U X
3HauYEHUE.

Hepshas cuctema u pednexktopHas peryiasuus y KUBOTHbIX. HepBHas cucrtema u eé
OTJIeNbl. DBOJIIOIIMOHHOE YCIIO)KHEHHE CTPOEHUS HEPBHOM CHUCTEMbI y KUBOTHBIX. OTIEINbI
TOJIOBHOT'O MO3Tra MO3BOHOYHBIX KHUBOTHBIX. Pednexc u peduexropHas ayra. besycnoBHbie u
YCIIOBHBIE PE(IICKCHI.

['ymopanbHast perynsuuss M SHIOKPHHHAs CHCTEMa >KMBOTHBIX M 4enoBeka. JKenessl
SHJIOKPUHHON CHCTEMbl M WX TOPMOHBI. JleiicTBHUE€ TOpMOHOB. B3aMMOCBSI3b HEPBHOM U
SHJIOKPUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

Jemoucmpauyuu: Ilopmpem: U. I1. Ilasnos. Tabruywvr u cxemvi: « OOHOKIemMOUHblE
goodopocauy, «Mnozoknemounvie 6ooopocauy, «bakxmepuuy, «lIpocmetiwue», «Opzanbi



yeemkosvix pacmenuily, «Cucmemvl 0p2aHo8 NO3B0HOUHBIX IHCUBOMHLIXY», «BHympeHnnee
cmpoenue nacekomuvixy, «Tkanu pacmenuii», «Kopnesvie cucmemviy, « Cmpoenue cmebnsy,
«Cmpoenue aucmoegou  niacmunkuy, «Tkanu  orcueomuvixy, «Ckenem  uenogexkay,
«lluwesapumenvuas cucmema», «Kposenocnaa cucmemar, «/vixamenvuas cucmemay,
«Hepsnas cucmemay, «Koowca», «Mviwmeunas cucmemayn, «Bvidenumenvnas cucmemay,
«Onookpunnasn cucmemay, «Cmpoenue moluysvly, «Hmmynumemy, «Kuweunonoisocmuuley,
«Cxema numanus pacmenuiiy, «Kposenocnvle cucmembl NO360HOUHBIX IHCUBOMHBIXY,
«Cmpoenue 2uopoly, «Cmpoenue nianapuuy», « BHympenunee cmpoeHnue 0024c0e8020 uepssy,
«Hepsnass cucmema puiby, «Hepenasa cucmema nscywku», «Hepsnas cucmema
npecmuikaiowuxcay, «Hepenas cucmema nmuyy, «Hepenas cucmema miaekonumarowuxy,
«Hepenas cucmema uenosexa», «Peguexcy. Qbopyoosanue: c6emosol MUKPOCKON,
MUKponpenapamol 0OHOKIEMOYHbIX OP2AHUZMO8, MUKPONpenapamvl mKaHell, pPaKo8UHbl
MOJLIIOCKO8,  KOJUIeKYUU HACEKOMbBIX, UTOKOMCUX, JCUBbIE IKIEMNIAPbl  KOMHAMHBIX
pacmenut, 2epoapuu pacmenuti pasHvblX O0mMOen08, 6IANCHble NPenapamvl HCUBOMHUBIX,
cKelemvl NO360HOYHbLIX, KOJIEKYUU OeCcno360HOUHbIX JHCUBOMMHBIX, CKellem Yelo8eKd,
obopyoosanue 01 OeMOHCMPAyuUUu NOYBEHHO2O0 U B030VWHO20 NUMAHUSL PACMeHUl,
pacwjenieHus Kpaxmaia u 6enkoe noo Oeucmsuem Gepmenmos, obopyoosanue 0
oemMoncmpayuy  Onvlmo8 NO  USMEPEHUIO  HCUBHEHHOU EMKOCMmU JE€2KUX, MeXaHusma
ObIXAMENLHBIX OBUNCEHUL, MOOENU 20]I08HO20 MO32A PA3TUYHBIX HCUBOMHBIX.

Jlabopamopuasa paboma «H3yuenue mxanet pacmenuiiy.

Jlabopamopunaa paboma «V3zyuenue mxaneu JHCUGOMHbIX Y.

Jlabopamopnaa paboma «M3yuenue opeanos Y8emko8020 pacmeHusy.

Tema 10. Pa3MHoOkeHMe 1 pa3BUTHE OPTaHNU3MOB

@opMbI Pa3MHOXKEHHUS OPraHU3MOB: Oecrioyioe (BKJIIOYas BEreTaTHMBHOE) M IIOJIOBOE.
Buzpl 6ecrionoro pa3MHOKEHHs: TOYKOBAaHKE, CIIOPYJIALUs, pparMeHTalus, KIOHUPOBAHHUE.

[TonoBoe pa3muHoxkenue. IlonmoBwle kineTkw, wnu ramersl. Meio3. Craaun Mmeiiosa.
IToBenenue xpomocom B Meitose. Kpoccunrosep. bruosornueckuii CMbICI Mei03a U ITOJI0BOTO
npouecca. Melo3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[TpenzaponpimieBoe pasButue. ['ameroreHes y KUBOTHBIX. IloyoBele Keye3bl.
OOGpa3oBaHue W pa3BUTHE MOJOBBIX KJIeTOK. CriepmaroreHe3 u ooreHes. CTpOEHUE MOJOBBIX
KJIETOK.

OmtoioTBOpeHne U IMOPUOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOe pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpuonorus — Hayka o
pa3BUTUU OpPraHU3MOB. Mopghozenes — oOna u3z enasnvix npobaem samopuonocuu. Konyenyus
Mopgozenog u mooenu mopghocerneza. Ctamum >MOpHOTeHe3a KMBOTHBIX (Ha Npumepe
asarymkn). JIpobnenue. Tumbl apoGnenus. /Jemepmunuposannoe u HeOEPMUHUPOBAHHOE
opoonenue. bnacmyna, munvt 6nacmyn. OCOOCHHOCTH JpOOJEHUS MIIEKOMUTAIOIINX.
3apoppiieBble JIUCTKU (TacTpyJssIus). 3akjiajgka OpPraHoB M TKaHEH W3 3apOJBIIIEBBIX
JUCTKOB. B3auMHOe BIMsSHHE 4YacTeld pa3BUBAIOLIETOCS 3apojbllia (3MOpHUOHATBHAS
WHIYKIUSA). 3akiajka I[UJlaHa CTPOCHHUS JKMBOTHOTO KakK pe3yJdbTaT HEePApXUUYECKUX
B3aMMOJICCTBUN TEHOB. BnusHme Ha SMOpHOHAIBLHOE pa3BUTHE PA3NTHYHBIX (PAKTOPOB
OKPYKAaIOIEe Cpebl.

Poct u pasButne xuBOTHBIX. [locTaMOpuoHanbHbI mepuoxa. [Ipsimoe u Hempsimoe
pasBuTHe. Pa3ButHe ¢ Meramopdo3oM y OeCHO3BOHOUHBIX M TO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HadeHue NPsMOro M HEMPSMOTO Pa3BUTHS, UX PacIpOCTPaHEHHE B MPUPO/IE.



Tunbel pocra XUBOTHBIX. (AaKTOpPBl PETYISILIMU POCTa MKUBOTHBIX M 4YesnoBeka. Craauu
[IOCTAMOPHUOHAIIBHOTO Pa3BUTHUS Y KUBOTHBIX U yesioBeka. [lepnojibl OHTOreHe3a 4enoBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

Pa3zmuoxenune u pasButue pacrenuit. ['ametodur u cnopodut. Meiio3 B KU3HECHHOM
nukie pacteHuid. OOpa3oBaHue CHop B mporecce Meios3a. ['ameroreHes y pacTeHHI.
Om1og0TBOPEHUE M PA3BUTHE PACTUTENbHBIX OpPraHU3MOB. [[BOilHOE OIJIOJOTBOpPEHHE Yy
[[BETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyIISILIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

Hemoncmpauuu: Ilopmpemor: C. I. Hasawun, X. Ilneman. Tabauyer u cxemvi:
«Becemamuenoe pasmnooicenuen, «Tunvl Oecnonozo pasmuodcenus», «Pazmmoocenue
Xnamuoomonaowly,  «Pazmnooicenue  se2nenvly,  «Pasmnoocenue  cudpwry,  «Meuiosy,
«Xpomocomvry, «l amemocenesy, «CmpoeHue aiyexiemku u cnepmamosouday, « OcHosHvle
cmaouu oHmoeenesay, «llpamoe u Henpamoe pazeumueyn, «Pazeumue Maickoz2o AHCYKa»,
«Passumue capanuuy, «Pazeumue naeywkuy, «/{goiinoe oniodomeopenue y YEemKOGblX
pacmenuily, «CmpoeHue cemsan 00HOOObHBIX U 08YO0NbHbIX pacmeHully, «Kusnennviii yuxn
Mmopckou  kanycmoly, «Kusnemnviti yuxn mxay», «KuzHeHmHulll YUKT NANOPOMHUKAY,
«Kuznennwiii yuxn cocuwty. Obopyoosanue: c6emogol MUKPOCKON, MUKPONPenapamsl
AUYEKNeMOK U CNepMamo30u008, Mooensb «L{uxkn pazeumus asaeyuruy.

Jlabopamopnaa paboma «H3yuenue cmpoeHuss NONOGLIX KIEMOK HA 20MOBbIX
MUKpOnpenapamaxy.

Ilpakmuueckasn paboma «BvisenieHue npusHaKos cxo0cmea 3apooviuieli N0360HOYHBIX
HCUBOMHDBIXY.

Jlabopamopnas paboma « Cmpoenue opeanos pasmHO*CEeHUS GbICULUX PACMEHULLY.

Tema 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYHMBOCTH OPraHNU3MOB

Hcropus cTaHOBIEHMS M Pa3BUTUS NeHETUKU Kak Hayku. Pabotsl I'. Mennens, I'. ne
®pusa, T. Moprana. Ponb oreuecTBeHHbIX y4Y€HBIX B pa3BuTuu reHetuku. Paborer H. K.
Konsiosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H.
B. Tumodeea-Pecosckoro.

OCHOBHBIE TE€HETMYECKUE TIOHATUS U CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC TPU3HAKW, AOMHHAHTHBIM WU PEIECCUBHBIA MPHU3HAK,
TOMO3UTOTa, T€TePO3UTOTa, YNCTas JTUHUS, THOPUIIBI, TeHOTHT, (PeHOTUTI. OCHOBHBIE METOTBI
TEeHETUKU: TUOPUTOTOTUIECKHUH, IIUTOIOTUYECKUH, MOEKYISIPHO-TeHETUYECKUH.

Jemoncmpauyuu: Ilopmpemoi: I'. Menoens, I'. 0oe @puz, T. Mopean, H. K. Konvyos, H.
U. Basunos, A. H. benozepcxuii, I'. /]. Kapneuenxo, 0. A. @ununuenko, H. B. Tumoghees-
Pecosckuii. Tabauywl u cxemor: «Memoowvl eenemuruy, « Cxemvl CKpewu8aHusLy.

Jlabopamopnas paboma «/[pozoghuna xaxk 06vekm 2eHemuyeckux uccie008aHulLy.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBbiif 3akoH MeHaens — 3akoH eAuMHOOOpa3us
rudpuaoB nepsoro nokoneHus. [IpaBuno nomuHupoBanus. Bropoii 3akon Menzaens — 3aKoH
paciieruieHuss TMPU3HAKOB. LluTonmormdyeckue OCHOBHI MOHOTHOPHIHOTO CKPEIIMBAHUS.
['mnoresa 4uCTOTHI raMeT.

Ananusupyromee  ckpenuBanue.  [I[poMeXyTOUYHBIM  XapakTep  HaclieIOBaHUA.
Pacmennenne npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHMH.

Jurubpunnoe ckpemuBanue. TpeTtuil 3akoH MeHaens — 3aKOH HE3aBHCHUMOIO
HACJICIOBaHMsI MPU3HAKOB. [[UTOIOrNYeCcKe OCHOBBI TUTHOPUIHOTO CKPEIIIMBAHMS.



CueruieHHoe HacienmoBaHue TnpusHakoB. PabGorer T. Moprana. CremnieHHoe
HAcJEe/JI0BaHHE TEHOB, HAPYLICHUE CHEIUICHUS MEXAYy TIeHaMu. XPOMOCOMHasi Teopus
HACJIEICTBEHHOCTH.

I'eneTtnka nmosa. XpoMOCOMHBIN MEXAHU3M ONpPENEICHUs M0JIa. AyTOCOMBI U MOJOBBIE
XpOMOCOMBI. ['OMOrameTHelii U rereporameTHbld mos. ['eHeTudeckas CTpPyKTypa IOJOBBIX
xpomocoM. HaciienoBanue npu3HaKoB, CIIEIUICHHBIX C MIOJIOM.

I'enorun kak nenoctHas cucrema. llneiorponuss — MHOXECTBEHHOE JEHCTBHE TEHA.
MHoOXeCTBEHHBIN ajuienu3M. B3aumoaenicTBue HeaieabHbIX I'eHOB. KOMIIEMEHTapHOCTH.
Onucras. [Tonumepus.

I'eHeTMYECKUI KOHTPOJIb pa3BUTUS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKA, a TaKKe
(U3HOIOTHYECKUX TPOIECCOB, TOBEJACHUS H KOTHUTHBHBIX (yHKImid. ['eHeTHdeckue
MEXaHU3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3MUH — Mapa3sUT» U «XO3SIMH —
MUKpOOHOMY. ['eHeTHUecKe aclieKThl KOHTPOJIS U U3MEHEHUS HacleACTBeHHON HHpOopMaIuu
B [TOKOJICHUSX KJIETOK U OPTaHU3MOB.

JHemoncmpauuu: Iopmpemor: I. Menoenv, T. Mopean. Tabauywt u cxemot: «Ilepsbiii u
emopot 3axkoHvl Menoensy, «Tpemuii 3axon Menodenay, «Aunanusupyroujee ckpewusanuey,
«Henonnoe oomunuposanue», «Cyeniennoe Haciedosanue HPUSHAKOE YV OpO30GQhusly,
«l'enemuxa nona», «Kapuomun uenogexay, «Kapuomun oposogunwr», «Kapuomun nmuywiy,
«MHnoowcecmeennwiii  annenuzmy, «Bzaumooeiicmeue eenosy. Obopyoosanue: mooenv O
JeMOHCMpayuy 3aKOHO8 eOUH000pasusi 2ubpudo8 nepeoco NOKOAEHUS U pPACUjenieHUs.
NPU3HAKO8, MOO0eNb 0l 0eMOHCMPAyuu 3aKOHA He3A8UCUMO20 HACIe008AHUS NPUSHAKOS,
MoOenb 0151 0eMOHCMPAYUU CYENTEeHHO20 HACIe008AHUSl NPUSHAKOS, C8EMOBOU MUKPOCKON,
Mmuxponpenapam: «/pozoghunay.

Ilpakmuueckan paboma «H3yueHue pe3yibmamos MOHOLUOPUOHO2O CKPEWUBAHUS Y
0po3oghunvly.

Ilpakmuueckana padoma «H3yuenue pe3ynrbmamos OucUOPUOHO20 CKPEWUBAHUS Y
0po3oghunbly.

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

BzaumopeiictBue reHotuna u cpensl npu GopmMupoBaHUM (GeHoTumna. M3MeHUYnBOCTh
npu3HakoB. KadecTBEHHbIE ¥  KOJMYECTBEHHbIE TIpPH3HAKU. Buasl W3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJICICTBEHHASI.

MonudukamonHas U3MEeHUYUBOCTh. Polb cpenbl B hopMHUpoBaHUH MOTUGUKAIIMOHHON
u3MeHunBoCcTH. Hopma peakuuu npusHaka. BapuannoHHbIN ps U BapualimonHas kpusast (B.
Horanucen). ColicTBa MOIM(DUKAIIMOHHON N3MEHYHUBOCTH.

I'enoTunuueckas M3MeHYMBOCTh. CBOWCTBA T€HOTHUIUYECKOWM HM3MEHUYMBOCTH. BuIbl
TeHOTUITUYECKONW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOuHaTuBHast H”3MEHYUBOCTH. Mei03 U MOJIOBOM MpoIiecc — OCHOBA KOMOMHATHUBHOM
W3MEHYMBOCTH. PoOllb KOMOWMHATUBHOW W3MEHYMBOCTH B CO3JIaHMH TE€HETHYECKOTO
pa3zHoo0pa3us B Mpejenax oAHOIro BUA.

MyTtanuonHasi U3MEHYMBOCTb. BUIIbI MyTaluii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE U MHAYLUUPOBAHHBIE MyTalMHU. SiepHbIE M LUTOIIA3MATUYECKHE MYTAIIHH.
ComaTuyeckue W MojoBble MyTaluu. [IpuunHbl BO3BHMKHOBEHUS MyTaluid. MyTareHsl U ux
BIIMSIHME HA OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO ITpoliecca. 3aKOH FOMOJIOTHYECKUX
psnoB B HacneacTBeHHOM u3meHunBocTu (H.M. BaBuno). BuesnepHass M3MEHUYMBOCTH U
HACJIEJCTBEHHOCTb.



OnueenHemuxa u dNUSEHOMUKA, POb INUSEHEMUYECKUX (aKkmopos 6 HACLe008aHUU U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

Jemoncmpauuu: IHopmpemuwi: I'. 0e @pu3z, B. Hocanncen, H. U. Basunos. Tabauywl u
cxemvl: «Buovl uzmenuusocmuy, «Moougurxayuonnas uzmenuusocmoy, «KombunamusHnas
usmeHuusocmuvy, «Meiios», «Onnrooomeopenuey, «l enemuyeckue 3a001e8anUsl HeNOBEKAY,
«Buowr  mymayuiiy. Obopyodosanue: oscusvie U 2epOapHvle IK3EMNIAPbl  KOMHAMHBIX
pacmeHull, pUCyHKU (pomoepaghuu) H#HCUBOMHBIX ¢ pA3TUYHBIMU BUOAMU USMEHYUBOCTH.

Jlabopamopuaa paboma «Hccredosanue 3aKOHOMEpHOCMEU MOOUDUKAYUOHHOU
usmenuyusocmu. Ilocmpoenue sapuayuoHHo20 psoa u 8apuayUOHHOU KPUBOT).

Ilpakmuueckan paboma « Mymayuu y Opo3oguisl (Ha 20moebix MUKPONPEenapamax)y.

Tema 14. I'eneTnka yejioBeka

Kapuorun yenoseka. MexayHapoaHas mporpaMma MCCIEAOBaHUS F€HOMa 4YeslOBEKa.
Mertonbl W3y4YeHUs TEeHETUKU YeJI0BeKa: reHEeaJlOrH4eCcKu, OJIM3HELIOBBIH,
UUTOT€HETUYECKU, MOMYJISIUUOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-TEHETUYECKU .
CoBpeMeHHOE OMpeIeNIEHUE TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE,
B ToM uncie ¢ nomotibio [1[P-ananuza. Hacneacreennsle 3a0oneBanus yenoBeka. ['eHHble u
XPOMOCOMHBIE OOJIe3HHM uenoBeKa. bole3Hu ¢ HaclneACTBEHHOH NpPeapacroiokKeHHOCTHIO.
3HaueHHEe MEAUIMHCKOW TEHETUKH B TMPEIOTBPAIICHUH U JICYCHHH TEHETUYECKUX
3a00sieBaHUN uenoBeKa. MeIuKO-TeHEeTHYeCKoe KOHCYJIbTUpoBaHHE. CTBOJIOBBIE KIIETKH.
[ToHsiTHE «TEHETUYECKOTOo Tpy3a». OITHUYECKHE acCleKThl HCCIEAOBaHU B 00IaCTH
peAaKTUPOBAHUS FT€EHOMA U CTBOJIOBBIX KJIETOK.

['eneTndeckue GpakTopsl MOBBIIIEHHON YYBCTBUTEIBHOCTH YeOBEKA K (PU3UUECKOMY U
XAMHYECKOMY 3arpsA3HEHHUIO OKpYXallled cpeapl. ['eHeTndyeckas mpeapacnoioKeHHOCTh
YeJI0BEKa K MaTOJIOTHSIM.

Jemoncmpayuu: Tabnuyvr u cxemsi: «Kapuomun uenosexa», «Memoowr uzyuenus
eeHemuKu yenogexkay, «I enemuueckue 3a001€6aHUs 4e108eKaAN.

Ilpakmuueckan paboma « Cocmagenenue u ananus pooocio8HOUN.

Tema 15. Centekuusi OpraHu3MoB

JomecTukanuusi U cenekuus. 3apoKJIeHUE CEeNeKUUU U JomecTukauuu. Yuenne H. U.
BaswiioBa o lleHTpax npouCXOXIEHUS W MHOroo0Opasus KyJbTypHBIX pacTeHuil. Poib
CEJICKIIUM B CO3JaHUHM COPTOB PACTCHHI M MOPOJ KHBOTHBIX. CopT, MOpoja, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HacleACcTBEHHOW n3MeHunBocTtd H. WM. BaBuiioBa, ero 3HaueHue
JUTSI CEJIEKITMOHHOMN pabOTHI.

Metoasl  cenekuMoOHHOM — paboThl.  VckyccTBEHHBIT  OTOOp:  MaccoBbI U
WHIUBUIYAJIbHBIA. OTanmbl KOMOWHAIIMOHHOMW celekuuu. VIcrbITaHue MpPOM3BOIUTENCH 0
noToMcTBy. OTOOp MO TEHOTHIMY C TMOMOIIBIO OIEHKH (PEHOTHIA MOTOMCTBA U OTOOp MO
reHoTuny ¢ nomoipto ananuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ| CEJICKIIMOHHOW paboThl. PamuanuoHHBIN H
XUMHUYECKU MyTareHe3 Kak WCTOYHUK MYTalluid y KyJIbTYpHBIX (OpPM OPTaHU3MOB.
Hcnonb30BaHuE TEHOMHOTO PEAAKTUPOBAHUS M MeTonoB pekomMOuHaHTHBIX JIHK s
MOJIYYEHUSI UCXOJIHOTO MaTepHaia Jjisi CEJICKIUU.

[Tomyyenne mnonumaonnoB. BuyTrpuBmmoBas rubpuan3anus. biau3kopoacTBeHHOE
CKpelrBaHue, uiu UHOpuauHT. HepoicTBeHHOe cKpelyBaHue, win ayTopuausr. ['eteposuc
U ero npuuyuHbl. Mcnonp3oBaHue rereposuca B cenekiuu. OtnanéHHas THOpUAM3AIUS.
[Ipeononenue Oecrioausi MEXBUAOBBIX THOPUIOB. JOCTHIKEHUS CENEKIUH pPAacTeHUH u
KUBOTHBIX. «3€1E€HAsI peGONIOYULY.



CoxpaHeHue 1 U3y4eHHe FeHETHUYECKUX PECYpCOB KYIbTYPHBIX PACTCHHM U UX JUKHUX
poaudeil JUIS CO3JaHHMS HOBBIX COPTOB M THOPUAOB CEIBCKOXO3SHUCTBEHHBIX KYJIBTYP.
H3yuenue, coxpanenue u ynpaeieHue 2eHemudecKUMu pecypcamu CenrbCKOXO3AUCMBEHHbIX U
NPOMBICIIOBLIX HCUBOMHBIX 8 YeNaxX VIYUULeHUs CYUWecm8yIouWux U cO30aHusi HO8blX Nopoo,
JUHULL U KPOCCO8, 6 MOM 4UCIe C HPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX
uccneoosanuil, nepedosvix uoell U NepCneKmusHbIX MexHoI02UlL.

Hemoncmpayuu: [lopmpemvir: H. U. Basunos, U. B. Muuypun, I'. /[. Kapneuenxo, I1.
11. Jlyxvsauenxo, b. JI. Acmaypos, H. bopnoye, /I. K. benses. Tabnuywr u cxemol: «l{enmpoi
NPOUCXOAHCOCHUS U MHO2000pA3USA KYIbMYPHLIX PACMEHULY, «3AKOH 20MONI02U4ECKUX PsO08 8
HAcn1eOCmeeHHoU usmenyugocmuy, «Memoowl cenexkyuuy, «Omoanrénuas ubpuousayusy,
«Mymacenes».

Jlabopamopnan paboma «V3yuenue copmos KyIbMYPHbIX pACMeHull U Hnopoo
OOMAUIHUX HCUBOMHBIX».

Jlabopamopuasa paboma «H3yuenue memooos ceieKyuu pacmenuiy.

Ilpakmuueckasa paboma «lIpususxa pacmenuiiy.

Ikekypeua «Ocrogubie Memoovl U OOCMUIICEHUS CeleKYUU PACEHUll U HCUBOTNHBIX
(Ha ceneKYUuoHHyl0 CMAHYUio, NIeMEeHHYI0 (Gepmy, COpMOUCNbIMAmMenbHblll YYaAcmok, 8
MenIudHoe X03AUCmeo, 8 1a00pamopuio azpoyHusepcumema Uiy HayyHo2o Yyenmpa)y.

Tema 16. BUOTeXHOJIOTHA M CHHTETHYeCKAsI OMOJIOTHA

OOBeKThl, UCTHOJb3yeMble B OHOTEXHOJOTHH, — KJIETOYHBbIE U TKaHEBbIE KYIbTYPHI,
MUKpPOOPTaHU3MBI, UX XapaKTepUCTHKA. TpaauliMoHHAas OWOTEXHONOTHsS: XJeOomedyeHue,
MOJIY4YeHUE KHCIOMOJIOYHBIX TMPOJYKTOB, BHHOAEINE. MUKPOOHOTOTUYECKH CHUHTE3.
OOBekThl MHKpOOHMOJOTHYECKUX TexHonoruil. [IpomsBojncTBO Oenka, aMHUHOKHCIOT H
BUTAMHUHOB.

Co3naHne TEXHOJOTMA M HWHCTPYMEHTOB IEJCHANPABICHHOTO W3MEHEHUs |
KOHCTPYMPOBAHUS TE€HOMOB C II€JIbI0 TIOJYYEHHS OPraHU3MOB W WX KOMIIOHEHTOB,
COJIEpXKAIINX HE BCTPEUAIOIINECS B MPUPOIC OMOCHHTETHYECKUE TTYTH.

Knerounas unxeHepus. MeToapl KyabTypbl KJIETOK U TKaHEH paCTeHHH U KUBOTHBIX.
Kpuobanku. Comaruueckasi ruOpuau3anus U coMmaTudeckuit sMmOpuorenes. Mcnons3oBanue
rarion/IoB B CENEKUMH pacTeHuil. [lonyuenue moHoknonanvuwvix anmumen. HMcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHANbHBLIX — awmumen 6  Mmeduyune.  VIckyccTBeHHOE
OIUIOJOTBOPEHUE. PEKOHCTPYKLMS SMIEKIETOK M KIOHUPOBAHHME KUBOTHBIX. Merton
TPaHCIUIAHTAIIMK  AJEp KIETOK. [exHonocuu  0300p06NeHUs,  KVIbMUBUPOBAHUS U
MUKDOKIOHATILHO20 PAZMHONCEHUS CENIbCKOXO3AUCMBEHHBIX KYIbMYD.

XpoMOCOMHasi M TEHHas  WHXKeHepus. VICKyCCTBEHHBI  CHHTE3 T€Ha W
koHCTpyupoBanue pekomounantHeix JHK. Cozdanue mpanceennvix — opeanuzmos.
JocTikeHusT U TEePCIEeKTUBBl XPOMOCOMHON W T€HHOM MH)KEHEpUU. DKOJOTUYECKHUE U
TUYECKHE TTPOOTIEMbI T€HHON MHXCHEPHH.

Menunuackue  OmorexHosioruu. Iloctrenomuass umdpoBas wmeaurnuHa.  [TIP-
TUarHocThka. MeTaOoIOMHBIN aHaIN3, TCHOIEHTPUYSCKUN aHAIM3 TIPOTEOMa YeIoBeKa s
OIICHKHU COCTOSIHUSI €0 370pOBbs. M cronb30BaHHWE CTBOJIOBBIX KJIETOK. TapreTHasl Tepamnus
paka. 3D-OuoumkeHepusi s pa3pabOTKM (yHAAMEHTAIBHBIX OCHOB MEIMIIMHCKUX
TEXHOJIOTHI, CO3/1aHusl KOMIUIEKCHBIX TKAaHEW COYEeTaHHEM TEXHOJOTHIl TpEXMEPHOTO
OnonpuHTHHTA ¥ cKapOIIMHTA I PEIICHUs 3329 IEPCOHATU3UPOBAHHON METUITIHBI.

Coznanue BEKTOPHBIX BAKIIUH C IENbI0 00ecredeHns] KOMOMHUPOBAHHOW 3aIUTHl OT
Bo3Oyauteneri OPBU, ycTaHOBIeHME MOJEKYJSIPHBIX MEXaHHU3MOB (DYHKIITMOHHPOBAHUS



PHK-conmepkammx BUPYCOB, BBI3BIBAIOIIMX 0OCO00 OIacHbIe 3a00JieBaHMs 4YEJOBEKa |
KUBOTHBIX.

Hemoncmpayuu: Tabruyvr u  cxemvl: «HMcnonv3osanue MuKpoOpeaHuzmos 6
NPOMBIULIIEHHOM Npou3eoocmeey, « Knemounas unoicenepusy, «I ennas unacenepusy.

Jlabopamopuasa paboma «H3yuenue 06eKmos8 OUOMEXHONOSUUY.

Ilpakmuueckan paboma «llonyuenue MOI0OUHOKUCTBIX NPOOYKMOBY.

Ikekypeua «buomexnono2us — adCHeUwaAs NPOU3IBOOUMENbHAS CUNA COBPEMEHHOCTU
(Ha buomexHos0cUYECKOE NPOUBOOCBO) ).

11 KJIACC

Tema 1. 3apo:kaeHue U pa3BUTHE IBOJIIOIUOHHBIX MPeACTaABJIEHMIT B 0M0JI0THH

OpomtoruonHas teopus Y. JlapBuna. Ilpeanochbulkd BO3HUKHOBEHHUS JapBUHU3MA.
Kuznb 1 HayyHas nearenbHocTh Y. J[apBuHa.

JBuxymue cuwibl sBomonuu BugoB no Y. JlapBuHy (BbICOKAas HHTEHCUBHOCTH
pa3MHOXEHHS OpPraHW3MOB, HACIEACTBEHHas HM3MEHYHMBOCTHb, OOph0a 3a CyIIECTBOBAaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTnueckoit teopuu sBomtonuu (CTD). HeiitpanbHas Teopus
sBomron. CoBpeMeHHasi BONIONMOHHAS OWOJIOTHS. 3HAYCHHE JBOJIONMOHHON TEOpHH B
(GOpMHPOBAHNHN €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

Hemoncmpavyuu: Ilopmpemoi: Apucmomens, K. Jlunneu, K. b. Jlamapxk, 3. 7K. Cenm-
Unep, K. Krwosve, Y. [apsun, C. C. Yemsepuxos, U. U. [[Imanveaysen, /[c. Xonoetin, /. K.
benses. Tabnuywt u cxemvr: «Cucmema dcugoti npupoowt (no K. Jlunmero)», «Jlecmunuya
arcusblx cywecms (no Jlamapxy)», «Mexanusm popmuposanus npucnocobnenuii y pacmenuti
u orcusommnvix (no Jlamapxy)», «Kapma-cxema mapwpyma nymewecmsus Y. Japseunay,
«Haxooxu Y. [apsuna», «@Dopmer 60pvowbi 3a cywecmeosanuey, «llopodvl conybeiiy,
«Mnozoobpasue kyromypHuix ¢popm xanycmol», «llopodvl domawnux sxcueomuuixy, «Cxema
obpaszosanusi Hogvlx 6uoos (no 4. Jlapeuny)», «Cxema coOmHOWEHUS OBUNCYWUX CUTL
asoaroyuuy, « OCHOBHbIE NONOHCEHUS CUHMEMUYECKOL MeopUull I601I0YUUY.

Tema 2. Mukpo3dBoaonus U eé¢ pe3yabTaThl

[Momynsimust Kak AeMeHTapHasi equHuIa dBOIONNH. COBpeMEHHBIE METO/bI OLEHKH
TeHETUYECKOTO Pa3HOOOPa3ws U CTPYKTYPHI MoNyisinuid. MI3MeHeHue reHooHa MOIyIISIIuT
KaK 2JIEMEHTapHOE JBOJIIOLIMOHHOE sIBJICHHE. 3aKOH reHeTHnueckoro paBHoBecus k. Xapaw,
B. BaiinGepra.

OnemeHTapHble (DAKTOPBl (IBUXKYIINE CHJIBI) SBOMIONMH. MyTallMOHHBIA Ipolecc.
Komb6unatuBHass u3MeH4YMBOCTh. Jlpeiid reHoB — cilydaliHble HEHaIlpaBJICHHbIE U3MEHEHUs
YacTOT ayienield B momyisinusx. DPQekT ocHoBarens. Dgdghexkm Oymviiouno20 opaviuiKa.
CHuoicenue cenemuuecko2o pazHoobpaszusa: npudunvl u cireocmeus. llpossnenue s3¢pgexma
opeticha cenos 6 Oonbwux u manvlx nonyaayusx. Mwurpanuu. W30ms1us MOMyIISIui:
reorpaduueckas (IpocTpaHCTBEHHAs ), Ouosornyeckas (penpoayKTUBHAS).

EcrectBenHbIil 0TO0p — Hampaisitounii gaxkrop sBosmonun. GopmMbl €CTECTBEHHOTO
oTOopa: IBUXKYIIUH, CTAOMIU3UPYIOIINH, pa3pbIBalouid (Au3pynTuBHBIN). [TomoBoit oT60D.
Bo3HUKHOBEHNE U 3BOJIOIMS COLUATLHOTO MOBEACHUS KUBOTHBIX.

[Tprcnioco0IeHHOCTh OPraHU3MOB KaK pe3yJabTaT MHKPOIBOJIOLMU. BO3HUKHOBEHUE
npucnocoOieHnit y  opraHum3mMoB. Apomopdo3sl W uamoamantauuu. [Ipumepsl
IpUCHOCOOICHUH y OpPraHu3MOB: MOpQoioruyeckue, (U3NOIOTHUECKUE, OMOXMMUYECKHE,
noBeneHyeckue. OTHOCUTENBbHOCTh MPUCTIOCOOIEHHOCTH OPraHU3MOB.



Bun, ero xpurepuu u ctpykrypa. Bunoo6pasoBanue kak pe3yiabTaT MUKPOIBOJIOLIUH.
W3omsiiust — kimodeBoid akTop BumooOpasoBanus. [lyTm u crmocoObl BHI00Opa30BaHMUS:
ajyionaTpuieckoe (reorpauueckoe), CHMIIATPUYECKOE (IKOJIOTMYECKOE), «MTHOBEHHOEY
(monummonau3anus, rudpuauzanus). JIuTebHOCT SBONIOIMOHHBIX POIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponp  »BoOmOnMOHHONH OuONIOTMH B pa3paboTKe HAay4yHBIX METOJIOB COXPaHEHUs
O6nopazHooOpaszus. MHUKpPOIBOIIONKS U KOJBOJIOLHUS MApa3uTOB U UX X03s5ieB. MeXaHU3MBbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEM.

Hemoncmpauuu: Ilopmpemor: C. C. Yemsepuxos, D. Maiip. Tabauyvl u cxemvi:
«Mymayuonnas uzmenuueocmoy, «llonyiayuonnas cmpykmypa euoay, « Cxema nposenenus
3axkona Xapou—Baunbepeay, «/leudcywue cunvl sgonmoyuuy, «IKoI02UHECKAS UZONAYUS
nonynayuil cesaumckou gopenuy, «leocpaguueckas uzonayus AUCMEEHHUYbI CUOUPCKOU U
JUCmBeHHUYbl 0aypckouy, «llonynayuonnvie ONHbI YUCIEHHOCMU XUWHUKOG U JICEPM8y,
«Cxema Oelicmsus ecmecmeennoco omoéopa», «Popmvl 60pvOLI 3a Cywecmeosanuey,
«Hnoycmpuanvnviil menanusm», «Kusvie uckonaemvley, «llokposumenvcmeennas oxpacka
arcusommuwixy, «lIpedynpescoarowas okpacka Hxusomusixy, « Dusuonocuueckue aoanmayuu,
«IIpucnocobnennocms opeanuzmos u eé omuocumenvHocmvy, «Kpumepuu euda», «Buovi-
ogotinuxkuy,  «Cmpykmypa  euoa 6  npupooe», «Cnocobvl  6u0006pa308aHUAY,
«l'eoepaghuueckoe  sudoobpaszosanue  mpéx  6U008  JaHObIULEl»,  «IKoIo2UUEecKoe
8U0000pazosanue U006 cunuyy, «llonunioudvl pacmenuily, «Kanycmuo-peoeunwiti 2uopuoy».
Obopyoosanue: eepbapuu pacmeHuil, KOJLIEKYUU HACEKOMbIX, uyyeld Nmuy u 36epel ¢
npuMepamu pasiudHelX NPUCNocoOieHul, Yyuena nmuy u 36epeli pasublx 6u0os, 2epbapuu
pacmenutl OIUZKUX U008, 0OPA30BABUUXCSL PA3TUUHBIMU CNOCOOAMU.

Jlabopamopnas paboma « Bvisignenue uzmenuusocmu y ocooeil 00H020 8UOA.

Jlabopamopnan padoma «lIpucnocodnenus opeaHuzMo8 U UX OMHOCUMENbHASA
YenecoobpasHoCmoy.

Jlabopamopnan paboma « Cpagnenue 6uoo8 no Mopphonocuueckomy Kpumepuion.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeToapl u3ydeHHMs MakpodBoitouud. llaneoHTonOrMYeckre MeTONbl H3y4YeHUS
sBostonnu. Ilepexonubie GopMbl 1 PUIIOreHETHUYECKHE PSIAbI OPIaHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus sBomonuu. CpaBHeHue Giopsl U (hayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3eMian. BUIbI-OHIEMUKH U PETTUKTHI.

OMOPHOTIOTHUECKUE U CPABHUTEIBHO-MOP(OIOTHUECKHUE METO/IbI U3YUEHHUS IBOJIOIIUH.
['eHeTHUYECKME MEXaHW3MBI SBOJIFOIIMY OHTOTEHE3a W TMOSIBIICHHS SBOJIIOIIMOHHBIX HOBIIECTB.
['oMoyorMYHBIE W aHAJIOTWYHBIC OpraHbl. PyIuMeHTapHbIE OpraHbl W aTaBU3MEI.
MonekynsipHO-TeHETHYECKHe, OWOXMMHUYECKHE U MaTeMaTHYeCKHe METOAbl H3yYeHUS
sBostoK. ['omosoruunbie reHbl. COBpEMEHHBIE METObI MOCTPOSHUS (PUIOT€HETHYECKUX
JIePEBBEB.

XpPOMOCOMHBIE MYTaIlU! U YBOJIIOIHS TEHOMOB.

OOmue 3aKOHOMEPHOCTH (TmpaBuia) OBOMIOUUHU. [lpunyun cmenvl  QYHKYuUL.
HeobpaTtumocTs 3BooNMK. AanTuBHAs paauaius. HepaBHOMEpHOCTh TEMITOB 3BOJIOIUH.

Hemoncmpayuu: [lopmpemor: K. M. bap, A. O. Kosanescxuii, @. Mwanep, 3. [ exkens.
Tabauyvl u cxemvi: «Dunocenemuyeckuil psao aouwlaouy, «Apxeonmepuxcy, «36epo3ydvie
Auepuly, «Cmezoyeghanvly, «Punuogpumaory, «Cemennvie NanopomHUKUY,
«buoceoepaghuueckue 30nvr 3emauy, «/peiigh xonmunenmoe», «Penuxmuly, «Hauanvuvie
cmaouu  IMOPUOHANBHO20 pA3BUMUA  NO360HOUHBIX  JHCUBOMHBIX», «l omonocuunvle u



ananocuunvie opeanvly, «Pyoumenmory, «Amasusmoly, «Xpomocommvie nabopvl uenogexa u
wumnanzey, «lnaenvie nanpaenenus ssomoyuuy, «Obwue 3aKOHOMEPHOCMU IEOTIOYUUN.
Obopyoosanue: Kounekyuu, cepoapuu, MyJIA*CU UCKONAEMbIX OCMAMKO8 Op2aAHUIMOS,
MYJIAACU 20MONIOCUUHBIX, AHATOSUYUHBIX, PYOUMEHMAPHBIX OP2AHO8 U AMABU3MO8, KOLIEKYUU
HACEeKOMbIX.

Tema 4. IIponcxosxaeHue u pa3BuTHe JKM3HU HA 3emJie

Hayunple rumoTe3sl MPOMCXOXKIEHUS XU3HH Ha 3emie. AOHOTEHE3 M NaHCIEPMUS.
JloHay4HbIe IPEACTaBICHUS O 3apOXKAECHUU KU3HU (KpeauroHu3M). ['umnore3a mocTosHHOrO
CaMO3apoKJICHUsI XU3HU U €€ ompoBepkeHue omnbiTamu @. Penau, JI. Cnamnanuanu, JI.
[Tactepa. [IponcxoxkaeHne 5KU3HU U aCTPOOHOIIOTHSI.

OcHoBHBIE JTambl HEOpraHuyeckol spomtonuu. Ilnanerapnas (reosioruueckas)
9BOJIIOLMSA. XHMMHUYECKass 53BOMIONMA. AOHOreHHBIH CHHTE3 OpPraHMYECKHUX BEIIECTB U3
Heoprannueckux. OneiT C. Musuiepa u I'. FOpu. OGpa3oBaHue MoiaMMepoB U3 MOHOMEPOB.
Koanepsarnas runoresa A. M. Onapuna, runore3a nepsuuHoro OyinboHa JIx. XonneliHa,
reHernyeckas runore3a . Mémnepa. Pubosumsr (T. Yek) u rumoresa «mvupa PHK» V.
I'mnbepra. DopmupoBaHre MeMOPaH U BO3HUKHOBEHHE IPOTOKJIETKH.

Hctopus 3emiuu u meroasl €€ usydeHus. lckomaemble OpPraHMYeCKHME OCTATKH.
['eoxpononoruss u e€ Meronpl. OTHocuTenbHass U aOCONIIOTHAsE T€OXPOHOJIOTHS.
['eoxpoHoOrMuecKas mKasa: 30Hbl, 3pbl, IEPUObI, FTOXH.

HauvanpHele 3Tansl opranndeckoi 3Bosonyy. [1osBiaeHre 1 9BONMIONUSA NEPBBIX KIETOK.
Opomonus MeTabonu3ma. Bo3HukHOBeHHME NepBbIX 3KocucTeM. COBpeMEHHbIE MHKPOOHBIE
OMOIIEHKM Kak aHajor mepBbIXx Ha 3emie coobmiectB. CtpomaTonuThl. [IpokapuoTel u
9YKapuOTHI.

[TpoucxoxaeHne s3ykapuoT (CUMOMOreHe3). DBOIIOLIMOHHOE TPOUCXO0XKIEHIE BUPYCOB.
[TpoucxoxaeHue MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HMKHOBEHHME OCHOBHBIX TpYII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMM BBICIIUX pacTeHUi. OcHOBHBIE apoMOp(03bl PaCTEHUH.
Beixon pacrenuit Ha cymy. llosBiieHHe CIOpOBBIX pPacTeHMH M 3aBOEBAHUE UMU CYIIU.
CemeHnHbIe pacTeHus. [IponcxoxkaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Talbl 3BOJIOLUUU KUBOTHOTO MHpa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — TOSIBIEHHE COBPEMEHHBIX THUIOB. IlepBbie
XOpJIOBbIE JKMBOTHBIE. JKHU3Hb B BOJIE. DBOMIONMS MO3BOHOUYHBIX. [Iporcxoxnenue ampuduit
u pentuiuid. [IpoucxoxxaeHne miaekonuTaomux 1 ntuil. [IpuHnun kimodyeBoro apomopgosa.
OcBoeHne 6eCrO3BOHOYHBIMU U TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butre xn3HM Ha 3emie IO 3paM M IEpPUOJAM: apXxeHl, MpPOTEepO30H, Naleo30W,
Me3030, KaifHo30i. OOmas XapakTepuCTHKa KiIUMaTa M TeO0JOIMYECKHX IPOLIECCOB.
[TosiBneHue U paciBeT XapaKTEPHBIX OPraHU3MOB. YTJIe00pa3oBaHUE: €r0 YCIOBHS U BIUSHHUE
Ha ra30BbIil cocTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHHs — KOJOTHYECKUE KPU3UCHI Mpolioro. [IpuunHel U crieacTBust
MacCOBBIX BBIMUpaHUi. COBPEMEHHBIN SKOJIOTUYECKUN KpU3HUC, ero ocobeHHoctu. [Ipobiaema
coxpaHeHHs OMopa3HooOpasus Ha 3emIe.

CoBpeMeHHass cucTtemMa opraHudeckoro wmupa. IlpuHnunsl — kimaccudukanuu
opraau3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

Hemoncmpayuu: Ilopmpemvi: @D. Peou, JI. Cnannanyanu, Jl. Ilacmep, HU. HU.
Meunuxos, A. U. Onapun, /[ic. Xonoetin, I. Ménnep, C. Munnep, I'. IOpu. Tabauywsl u cxemol:
«Cxema onvima @. Peouyn, «Cxema onvima JI. [lacmepa no u3zyyeHuro camos3aporcoeHus



acusnuy, «Cxema oneima C. Munnepa, I'. FOpu», «Omanvl HeOpeaHUYECKOU IB0JIOYUUY,
«leoxpononocuueckas wxanra», «Hauanvnvle smanvl opeanuueckou 26omoyuuy, «Cxema
obpaszoeanus sykapuom nymém cumoduoeenesa», «Cucmema sxugou npupoowvly, « Cmpoenue
supyca», «Apomopghosvr pacmenutin, «Punuogumery, «OO0HOKIEmMOUHbIE B0OOPOCIUY,
«Mnozoxnemounvie oodopocauy, «Mxuy, «llanopomuuxuy, «lonocemenHvie pacmeHusy,
«Opeanvl ysemrxogvix pacmenutiy, «Cxema pazeumus HCUBOMHO20 Mupay», «Apomopghosvi
HCUBOMHBIXY, «IIpocmetiwuey, «Kuweunononocmuoiey, «IInockue uepeuy,
«Unenucmonocuey, «PuiOov1y, «3eMH0600HbIEY, «IIpecmuikarowuecsy, «lImuywvry,
«Mnexonumarowueyn, «Pazeumue owcusnu 6 apxeuckou opey, «Pazeumue oicusnu 6
npomepo3ouckou apeyn, «Paszeumue dcusnu 6 naneosouckou spey, «Paszsumue dwcuznu 6
Me3030UcKou 2pey, «Pazeumue owcusnu 6 KauHozotickou spey, «CospemeHnas cucmema
opeanuueckoz2o mupay. Qbopyoosanue: cepbapuu pacmeruti paziuiHsblx 0moenos, KoileKyuu
HACEKOMbIX,  G1AJICHblE NPenapamvl  HCUBOMMHBIX, PAKOBUHbI  MOJIIOCKO8,  KOJIeKYUU
USTIOKODJICUX, CKellembl NO360HOYHBIX JICUBOMHBIX, UYyuena nmuy u 36epet, KoJNeKyuu
oxamenenocmetl, NOAE3HbIX UCKONAEMbIX, MYTANCU OP2AHULECKUX OCIAMKO8 OP2AHUIMOS.

Bupmyansnaa nabopamopnasn paboma «Mooenuposanue onvimos Munnepa—FOpu no
U3YYeHUI0 AOUO02eHHO20 CUHME3Ad OP2AHUYLECKUX COeOUHEeHULl 8 NePEUYHOU ammocghepey.

Jlabopamopnaa paboma «H3yuenue u onucanue UCKONAEMbIX OCMAMKO8 OpPESHUX
OP2AHUIMOB Y.

Ilpakmuueckan paboma «V3yuenue ocobenHOcmel CMpPOeHUs pPACMEHUU PA3HbIX
omoenosy.

Ilpakmuueckana paboma «H3yuyenue ocobennocmeli CMpoeHus NO360HOYHBIX
HCUBOMHDBIXY.

Tema S. IIpoucxoxaenue 4ea10BeKa — aHTPONOreHe3

Pa3pnensl u 3agaun aHTponosoruu. MeToabl aHTPOIIOJIOTHH.

CraHOBIIEHHE MPECTABICHUN O MIPOMCXOXKICHUN YeJIOBEKa. PeTuruo3Hbpie BO33peHuUs.
CoBpeMeHHbBIC HAYYHBIEC TEOPUH.

CxoncTBO uenoBeKa C JKUBOTHBIMUA. (CHCTEMAaTHUECKOE TOJIOKEHUE YeIOBEKa.
CBuzeTenbCcTBA CXOJCTBA 4YENOBEKAa C JKUBOTHBIMU: CpPaBHUTEIHHO-MOP(}OIOTHUECcKUe,
aMOpHOTIOTHYECKHEe, (HU3UOJIOTO-OMOXUMHUUECKHE, ToBeAeHYeckne. OTIn4Msl 4YeIoBeKa OT
JKUBOTHBIX. [IpsMOXOKIEHNE M KOMITJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3Tra ¥ BTOPOM CUTHAJIbHOU CUCTEMBI.

HBuxymme cunsl  (pakTopsl) aHTpomoOreHe3a: OMOJOTHYECKHE, COIHAIIbHBIC.
CooTHorieHre OMOJIOTMYEeCKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTE€HESE.

OcHOBHBIE  CTaauu  aHTpororeHe3a. PaHHWe  yenoBexkooOpazHbIE  00E3bSHBI
(TIPOKOHCYIBI) ¥ paHHUE MOHTUIBI — OOIIME MPEIKH YeI0BEKOOOPA3HBIX 00€3bsH U IIOJCH.
ABCTpaNONUTEKU — JBYHOTHE NpeaKu Jrojaen. YenoBek yMenblil, NmepBble H3TOTOBICHUS
opynuil Tpyna. UenoBek MpSAMOXOISIIMNA M MEpBBIA BBIXOJ JItOJEH 3a mpenenabl AQpukH.
YenoBek reienb0eprckuii — oOmMA TPeNnoK HeaHJAepTaTbCKOro YeOBEeKa M YeJIOBEKa
pasymMHoOro. YenoBek HEaHIEPTAIbCKANM KaK BHUJ JIIOJEH XOJOAHOTO KiuMara. YemoBek
pa3yMHBbINl COBPEMEHHOTO THWIIA, JICHUCOBCKHUN 4YEJIOBEK, OCBOCHHME KOHTUHEHTOB 3a
npeaenamu Adpuku. [laneoreneTnka u majseoreHOMHUKa.

DBOJIIOIHUST COBPEMEHHOT'O YeJIOBeKa. ECTECTBEHHBIN OTOOp B MOMYJIAIUAX YEIOBEKA.
MyTanuoHHbIi mporece U nonumopdusM. IomynsuonHbe BOJIHBL, peii¢ reHOB, MUTpalus
U «O(QPEKT OCHOBATENS» B MOMYJISAIUAX COBPEMEHHOTO YEJIOBEKA.



Yenoseueckne packl. [lorstue o pace. bonbiue pacel: eBporneouaHas (eBpasuiickas),
aBCTpasio-HErpouHasl (PKBaTOpUaIbHas), MOHTOJIOMHAs (Aa3MaTCKO-aMepuKaHcKas). Bpems
U IYTH paccelieHHs 4eloBeKa MO0 IulaHere. EnuHCTBO dYenmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. lIpucrnocoOiieHHOCTh 4YenoBeKa K Pa3HbIM  yCIOBHUSM
OKpyXkaroliei cpensl. BiusHue reorpadudeckoii cpensl U Apeiida reHoB Ha MOP(OJIOTUIO U
(U3UOIIOTHIO YeTIOBEKaA.

MexaucuuIIMHApHbIE METOAbl B (u3mdeckoi (OMOJIOTHYECKON) aHTPOIOIOTHH.
OBOJIOIMOHHAS ~ QHTPOMOJOTUS W MaJlCOAHTPOIIOJIOTHST  YEJIOBEUECKHX  MOMYJISIUi.
buocouuanbHpie  ucCCleqOBaHHUS ~ NPUPOABI  YelloBeka. lcciemoBaHUE — KOABOJIOLUU
OMOJIOrMYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

Hemoncmpayuu: I[lopmpemvr: Y. Jlapeun, JI. Jluxu, A. *. Poeunckuu, M. M.
TI'epacumos. Tabnuyvt u cxemvi: «Memoovl anmpononozcuuy, «l0106HOU MO32 uenogexay,
«Yenosexoobpasuvie obesvsinvly, «Ckenem uenogexka u ckeiem wumnauzey, « Pyoumenmol u
amasusmsly, «eudicywue cunvl ammponozenesay, «IBONOYUOHHOE OpPeBo HUeN0BeKay,
«Aecmpanonumexy, «Yenogex ymenvitiy, «Uenosex npamoxooawuily, «/leHucosckuil
yenogexy «Heanoepmanvywvly, «Kpomanvonywry, «llpedku uenosexar», «Imanvi 3801104uUU
yenogexay», «Pacvl uenosexa». QObopyoosanue: Myaxicu OKAMeHel0Cmell, NnpeomMemos
MaAmepuanibHol  Kyibmypbl NpeoKo8 uelosekd, penpooykyuu (ghomoepaguu) xapmun c
Mugponocuveckumu u OUOEUCKUMU CIOHCEMAMU NPOUCXONHCOCHUsT YelloseKd, homocpagpuu
HAxX000K UCKONAeMblX OCMAmKo8 uellogeKkd, CKelem uelnogeKkda, MoOelb uepena 4eno8exka u
yepena wUMNnaH3ze, M0OOelb KUCMU Yelo8eKkda U KUCMU WUMNAH3e, MOOelUu mopca npeokos
yenosexa.

Jlabopamopuaa paboma «H3yuenue ocobenHnocmel cmpoeHusi ckeiema 4Yenosexd,
CBA3AHHBIX C NPAMOXOHCOCHUEM .

Ilpakmuueckan paboma «V3yuenue 3K0102ULeCKUX A0ANMAyULl 4e08eKay.

Tema 6. Dxojgorussi — Hayka O B3aMMOOTHOLIEHHMAX OPraHU3MOB U
HAJOPraHU3MEHHbIX CUCTEM C OKpY Kalouen cpeaoi

3apoxeHue M pa3BUTHE dKojoruu B Tpynax A. I'ymbonsara, K. @. Pynse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Paznenst u 3amgaun sxonoruu. CBsi3b
HKOJIOTHUH C IPYTUMU HayKaMH.

Metons! akosoruu. [loneBrie HaOmMOAEHNA. DKCIEPUMEHTHI B AKOJIOTUU: IPUPOAHBIE U
naboparopueie. MojenupoBaHUe B OKOJOTHH. MOHUTOPUHT OKpYXAaloIed Cpebl:
JIOKaJIbHBIN, PETUOHANBHBIN U TJ100aTbHBIN.

3HaueHUe SKOJOTUUYECKUX 3HAHUM JJIs 4eJoBeKa. DKOJIOTMYECKOe MUPOBO33PEHHE KaK
OCHOBa CBsI3€d uenoBedecTBa ¢ mpupoaoid. dopmMupoBaHHE HKOJOTUYECKOM KYJIbTYpBI H
HKOJIOTMYECKOIN TPaMOTHOCTU HACEJICHUS.

JHemoncmpauyuu: Ilopmpemvr: A. I'ymboreom, K. @. Pymve, H. A. Cesepyos, O.
T'exxenv, A. Tencau, B. H. Cykaués. Tabauyvl u cxemvi: «Paszoenvt sxonoeuu», «Memoosi
akonoeuuy, « Cxema MOHUMOpUH2a OKpyHcarowel cpeosly.

Jlabopamopnas paboma «H3yuenue memooos 3K0102U4eCKUX UCCIeO08AHULLY.

Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Dxosiorudeckue (PakTopel W 3aKOHOMEpPHOCTH wuX jekctBus. Kiaccudukanus
SKOJIOTUYECKHX  (paKTOpPOB: aOMOTHYECKHE, OMOTHYECKHe, aHTpororeHHsie. OOmmue
3aKOHOMEPHOCTH JIEHCTBHS 3KoJornueckux (axkropos. IIpaBuno munumyma (K. Hlnpenrens,
1O. JIn6ux). TonepanTHOCTH. DBpUOHOHTHBIE U CTEHOOMOHTHBIC OPTraHU3MBI.



Aobuotndeckue dakrtopel. CBeT Kak dKojoruyeckuii (axrtop. JleficTBue pa3HBIX
YYacTKOB COJIHEYHOI'O CIEKTpa Ha OpraHM3Mbl. OKOJIOTMYECKHE TIpPYNNbl PACTEHUM U
’KUBOTHBIX 10 OTHOLIEHUIO K cBeTy. CUTrHaNIbHAs poJib cBeTa. DOTONEPUOIU3M.

Temnepatypa kak skojoruueckuil dakrop. JlelicTBue Temiieparypbl Ha OpPIraHU3MBIL.
[TolkunOTEepMHBIE U TOMOMOTEPMHBIE OpraHuW3Mbl. OBPUTEPMHbIE U CTCHOTEPMHbIC
OpraHU3MBlI.

Brnaxxnocts kak skonorndeckui Gpaxtop. IIpucnocodienus pacTeHuid K MoaaepKaHuio
BojHOro Oananca. Knaccudukanusi pacteHuil 1mo oTHoIIeHHI0 K Boje. I[IpucmocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXKUMA.

Cpenpl 0OMTaHUSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAsA, [TOUYBEHHAs, TIyOHMHHAs
MOJIIIOYBEHHAsA, BHYTPUOpPraHU3MeHHas. OU3NKO-XUMUYECKUE OCOOEHHOCTH Cpell OOMTaHUs
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE PUTMBL. CyTOUHBIE U TOJUYHBIE
put™MBl. [Iprcoco61IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHUSIM YCIIOBUM KU3HH.

Kuznennsie popmbl oprann3moB. [lorsrue o xu3HeHHoU Gopme. KuzHeHHBIE (HOPMBI
pacTeHUii: JepeBbs, KYCTAPHUKH, KyCTapHUYKH, MHOTOJIETHUE TPaBbl, OJIHOJIETHUE TPABBI.
Kusznennole (QOpMBI KUBOTHBIX: THIPOOHMOHTHI, F€OOHMOHTHI, adpPOOMOHTHL. (OcoOeHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotndeckne (¢daktopel. Buabl OMOTHYECKUX B3aMMOJICHCTBH: KOHKYPCHIIHS,
XUIIHAYECTBO, cuMOnM03 u ero ¢opmel. [lapasutusm, koomepamnus, MyTyaau3M,
KOMMEHCallM3M (KBapTHUPAHTCTBO, HaxjeOHuW4yecTBO). Herpoduueckue B3aumMoeiHCcTBUS
(Tornueckue, Qopuueckue, Gadpuueckue). 3HaUCHUE OMOTHYECKUX B3aMMOJICUCTBHU IJIs
CYILECTBOBaHMS OPraHU3MOB B cpejie oOuTaHus. [IpuHIMI KOHKYPEHTHOTO UCKITIOYEHMS.

Jemoncmpayuu: Tabnuyvr u cxemvl: «IKkonoeuueckue gaxkmopwoly, «Ceemogoll
cnekmpy, «3Kolo2udeckue 2pynnvl HCUBOMHBIX NO OMHOWEHUI0 K cgemyy, «TennokposHvle
arcusommuoviey, «X0100HOKpOosHbLE dHcugomHubvley, « Puzuonocuieckue a0anmayuul HCUGOMHbBIXY,
«Cpedbl  obumanusi  opeanusmos», «buonocuueckue pummsly, «Kusnennvie @opmoi
pacmenutiy, «Kusnennvle popmovl srcusomusixy, «Ixocucmema WUPOKOIUCMBEHHO20 Jlecay,
«Oxocucmema xeotiHoeo neca», «lLlenu numanusy, «Xuwnuuecmeoy, «llapazumusmy,
«Konxypenyusy, «Cumbuosy, «Kommencanuzmy. Obopyoosanue: cepbapuu pacmeHuti u
HCUBOMHBIX, NPUCNOCOONEHHBIX K GIUAHUIO PA3IUUHBIX IKONOSUYECKUX hakmopos, 2epbapuu
C8emoNIoOUBbIX, ~ MEHeNOOUBbIX U MEHeBbIHOCIUBLIX — PACMeHUll,  c8emonobusbie,
meHenobusvie U MEHeBbIHOCIUBbIE KOMHAMHble pAcmenus, 2epoapuu U  KOoJLeKyuu
MenoN00UBbIX, 3UMOCMOUKUX, MOPO30YCMOUYUBLIX pACMEHUl, Yydyeia nmuy u 3eepell,
eepbapuu pacmeHull, OMHOCAWUXCSA K 2ugpopumam, Kcepoumam, me3opumam, KOMHAMHbIE
pacmeHusi OaGHHbIX 2PYNN, KOLIEKYUU HCUBOMHBIX, OOUMAIOWUX 8 PAHBIX CPeoax, 2epoapuu u
KOJIeKYUU pAcmeHuti U JHCUBOMHBIX, 001a0arowux depmamu NPUCHOCOOIEHHOCMU K
CE30HHbIM USMEHEeHUAM YCIO8ULL JHCU3HU, 2epOapuu U KOJNeKYuu pacmeHuti U HCUBOMHbIX
DA3TUYHBIX  HCUBHEHHBIX (POpM, KONNEKYUU IHCUBOMHBLX, YUACMBYIOWUX 8 PAa3TUUHbIX
OuOmMuUYecKux 83aumMo0eticmeusx.

Jlabopamopnasa paboma «Bviasienue npuUcnocooOieHuli OpeaHu3zMo8 K GIUAHUIO
ceemay.

Jlabopamopuaa paboma «BvisisieHue npucnocobieHUuli OpeaHusmMo8 K GIUSHUIO
memnepamypboiy.

Jlabopamopnasa paboma «Anamomuyeckue 0coOOEHHOCMU PACMEHUU U3 PA3HBIX MeCm
ooumanusLy.



Tema 8. JkoJiorusi BUA0B U MOIMYJIS LU

DKOJIOTUYECKUE XapaKTePUCTHKU momyisinuu. [lomynsius Kak —Ouojorudeckas
cuctema. Ponb HEOJMHOPOAHOCTH cpelbl, GU3NUYECKUX OAPhEPOB M OCOOCHHOCTEH OMOJIOTHU
BUJIOB B (DOPMHPOBAHUH MPOCTPAHCTBEHHON CTPYKTYpPHI Homynsnuii. OCHOBHbBIE MMOKa3aTeNlu
MOMYJSILIUKA: YUCICHHOCTh, IUIOTHOCTh, BO3pAacTHAas U IMOJIOBas CTPYKTypa, POKIAAEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPAITHSL.

DKoJioruueckasi CTpykrypa nomyisiuu. OLeHKa YUCIEHHOCTH Nomyisiinuu. JluHamuka
nomymsiiu U e€ perynauus. buoTuueckuii moTeHuuan mnomyssiuu. MojaenupoBaHue
TUHAMUKW momymsinuu. KpuBble pocTa UYMCIEHHOCTH Momyisuud. KpuBble BBIKUBAHUS.
Perynsiiusi 9UMCICHHOCTH TMOMYJSIUN: poiib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT
IUIOTHOCTU. DKOJIOTMYECKHUE CTpaTeruu BUI0B (r- U K-ctparerun).

[Tonstue 00 skonormyeckod HuIle BUAAa. MecrooOuTanue. MHOroMepHas MOJEb
skosornueckor HumM Jx.M. Xatunncona. Pa3mepsl skonornyeckoit Humu. Ilorennuanbaas
U peaJin30BaHHas HUIIIY.

Bun xak cucrema momymsinmii. Apeanbl BUIOB. Buabl M UX KU3HEHHBIE CTpATErHH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU IMOBEJCHUA M MHIpaluil KUBOTHBIX. buojornueckue HHBa3UU
Yy>KEPOJHBIX BUIOB.

Hemoncmpavwuu: [Hopmpem: [oc. M. Xamuuncon. Tabauywl u cxemvi: «IKonrocudeckue
Xapakmepucmuku  NONYIAYUUY, «lIlpocmpancmeennas ~ cmpykmypa — NORYIAYUUY,
«Bospacmuvie nupamuovr  nonyaayuuy, «Ckopocmsb 3acenenus No8epxXHOCMU  3emiau
pasauyHulMu - opeanusmamuy, «Mooenv skonocuueckou Huwu . H. Xamuunconay.
Obopyoosanue: eepboapuu pacmenuil, KOJIEKYUU HCUBOMHDIX.

Jlabopamopnas paboma «lIpucnocobnenus ceman pacmeHuii K pacceieHuioy.

Tema 9. Jxos10rns coo01mEeCTB. IKOJOTHYECKHE CHCTEMBbI.

CooOuiectBa opraHu3MoB. bruorieHo3 u ero crpykrypa. CBsizu Mexay opraHu3MaMu B
OuoreHo3e.

Okocuctema kak oTkpbiTas cuctema (A. Jlx. Tencnu). DyHKIIMOHAIbHBIE OJOKH
OpPTaHU3MOB B DKOCHUCTEME: MPOIYLEHThI, KOHCYMEHTHI, PEAYIEHTHI. Tpodudeckue ypoBHH.
Tpoduueckue nenu u cetu. AOGnoTHUecKkre 6JI0KU YKOCUCTEM. [10UBBI U HIIBI B 9KOCHCTEMaX.
KpyroBopoT BemiecTB 1 MOTOK SHEPTUH B IKOCUCTEME.

OcHOBHBIE TMOKa3aTenu »3KOCUCTEMBbI. buomacca u mnpoaykiusi. IKOJOTUYECKHE
MUPAMUJIBI YUCEIl, OMOMACCHI U DHEPTHH.

Junamuxa  sxocucmem.  Kamacmpoguueckue — nepecmpouiku. Dnykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. [lepBUYHbIE U BTOPUYHBIC
CYKIECCUM M MX NPUYUHBI. AHTPOIOT€HHBbIE BO3JCHCTBUS Ha cykuneccuu. KimmakcHoe
coob1ecTBo. bruopasHooOpaszue U MOJHOTa KPYyroBOPOTa BEIIECTB — OCHOBA yCTOMYHMBOCTH
COO0OI1IECTB.

[TpupoaHbIe IKOCUCTEMBI. JKOCUCHEeMbl 036D U peK. DKocucmemvl MOpel U OKeaHos.
Ixocucmemvl MyHOp, 1€co8, cmenell, NyCMmblHb.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBI. Arpol’KocucTeMa. ArpoueHo3. Paznuuus Mexay
AHTPONOTEHHBIMU U MPUPOJHBIMU HIKOCHCTEMaMHU.

VYpb6oskocucrempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojnckas d¢uopa u
¢dayna. CuHaHTponM3aLuUsl TOPOJCKON (ayHbl. bruomornueckoe n X03sSHCTBEHHOE 3HAYEHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.



3aKkoHOMEpHOCTH  (OPMHUPOBAHMS OCHOBHBIX B3aUMOJCHCTBHUN OpPraHU3MOB B
sKocucTeMax. Poib kackaowozo sghghekma u 6udos8-30uguxamopos (Kuouesvix 6udos) 8
@yukyuonuposanuu dkocucmem. IlepeHoC SHEPrUM H BEIIECTB MEXKAY CMEXKHBIMU
9KOCUCTEMaMU. Y CTOMYMBOCTh OpPraHU3MOB, MOMYJSIUM U SKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3/IEHCTBUM.

Mexanusmbl  8030eticmeusi  3a2psA3HEHUll  PA3HbLIX MUN08 HA CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCMEMHOM YVPOBHSAX, OCHOBbl HKOLOSUHECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030eticmaus. MeTo10JI0THsI MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

Hemoncmpawuu: Ilopmpem: A. Jlwc. Tencau. Tabauyvr u cxemwvl. «Cmpykmypa
buoyenoszay, «IKocucmema WUPOKOTUCNBEHHO20 1ecay, «IKOCUCEMA X8OUHO20 Jecay,
« DYHKYUOHATIbHbIE 2PYNNbL  OP2AHU3MO8 8 9Kocucmemey, «Kpyzosopom eewecms 6
akocucmemey, «Llenu numanus (nacmouwrHas, Oempumuasn)y, «IKonrocuyecKas nupamuod
yyceny, «IKono2uueckas NUpamuoa oOuomaccwly, «IKOI02UUecKas NUpamuoa HepPIUuy,
«Obpaszosanue bonomay, «llepeuunas cykyeccusn», «Boccmanosnenue neca nocie noxcapay,
«Oxocucmema o03epa», «Aepoyenos», «Kpysoeopom eewecmé u nomox sHepeuu 8
azpoyenosey, «llpumepvl ypboskocucmemy. Obopyoosanue: cepbapuu pacmeHutl, KOJLIeKYUu
HACEKOMbIX, uyuena nmuy u 36epetl, 2epoapuu KYIbMYPHLIX U OUKOPACMYWUX DPACTEeHUl,
aKeapuym Kax Mooeib IKOCUCHEMDL.

Ilpakmuueckan paboma «/V3yuenue u onucanue ypo0IKOCUCTIEMBLY.

Jlabopamopnas paboma « M3yueHue paznooopasus MeaKux nO48eHHbIX YIeHUCHOHO2UX
8 PA3HBIX IKOCUCTEMAXN.

IKCKypcua «IKCKypcus 8 munuynslii buoceoyeros (6 0yopasy, bepesHsK, elbHUK, Ha
CYX0O0O0NbHBIU UNU NOUMEHHBLU T1V2, 03€PO, OOJIOMO)).

DKeKypeua « IKcKypcus 8 azposxocucmemy (Ha noje uid 8 meniuyHoe Xo35aUcmaeo)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmerianerapruas 06os04ka 3eMIld, T/I€ CYIIECTBYET UM CYIeCTBOBAJIa
*u3Hb. Pa3Butue mnpencraBieHuid o Ouochepe B Tpymax D. 3rocca. Yuenue B. U.
Bepnanackoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctas. JKupoe BemiecTBo 6uochepsl U
ero QyHKIUH.

3aKOHOMEPHOCTH  cyliecTBoBaHus  Ouoceprl. OcobeHHocTH  Omocdepbl  Kak
r106ankHOM 3KocucTeMBbl. JIluHamMudeckoe paBHOBecue B 6uochepe. KpyroBopoTs! BemecTs u
OMOreOXMMHYECKHE UKIBI (Yriiepo/ia, a3ota). PUTMUUHOCTS siBIeHU# B Ouocdepe.

3onanbHOCTh Omochepsl. Ilonstue o Ouome. OcCHOBHbIE OMOMBI CyIIH: TYHAPA,
XBOUWHBIC Jieca, CMEIIaHHBIE W MIMPOKOJIMCTBEHHBIC Jieca, CTENH, CABAaHHBI, ITYCTBHIHH,
TPOIUYECKUE JIeCa, BBICOKOTOPbs. KiumaT, pacTUTENbHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

Ctpykrypa U (YHKIHS KHUBBIX CHCTEM, OIIEHKAa HMX PECYpCHOrO TMOTEHIHala U
O6rochepHbIX QYHKITHIHA.

Hemoncmpauuu: Ilopmpemwvi: B. U. Bepnaockuu, 3. 3tocc. Tabauyvl u cxemoi:
«leocpepvr 3emnur, «Kpyeosopom azoma 6 npupooey, «Kpyzoeopom yenepoda 6 npupooey,
«Kpyeosopom xuciopooa 6 npupodey, «Kpyzoeopom 600v1 8 npupoodey, « Ocrhognvie 6UOMbL
cyuuy, «Kmumamuueckue nosca 3emauyn, «Tynopay, «Tavieay, «Cmewanusiii ecy,
«lupoxkonucmeennviu aec», «Cmenvy, «Casannay, «llycmuinay, «Tponuueckuu naecy.
Obopyoosanue: cepbapuu pacmeHull pasHvlX OUOMOS, KOMLEKYUU HCUBOMHBIX.

Tema 11. Yesi0BeKk 1 OKpYKawIIas cpeaa



DKOJIOTHYECKHUE KPHU3WUChl W WX TNpUYWHBL. BosnmelicTBue dYenoBeka Ha Ouocdepy.
3arpsisHeHuE BO3IYIIHOM cpeabl. OxpaHa Bo3dyxa. 3arpsi3HeHHE BOJHOHM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienue moussl. OXpaHa IOYBEHHBIX pecypcoB. M3MeHeHne KiuMaTa.

AHTpPOIIOTEHHOE BO3JCHCTBUE Ha PACTUTENIBHBIM M JKUBOTHBIM Mup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPUHIUIBI OXpaHbl Npuponabl. KpacHbie
kauru. Ocobo oxpansiemble mnpupognsie Teppuropun (OOIIT). boranmveckue caapl U
300JIOTMYECKUE TTAPKH.

OcCHOBHBIE TNPUHIUIBI  YCTOMUMBOIO  Pa3BUTHS  YEJIOBEYECTBA UM  MPUPOIBL
PanmonansHO€ MpUPOIOIOIB30BAHNE U COXPAHEHHE OMOJIOTHYECKOr0 pazHooO0pa3us 3eMIu.
OOmme  3aKOHOMEPHOCTH  TJ00aNbHBIX  JKOJIOTMYECKMX  KpU3UcoB.  OcoOeHHOCTH
COBPEMEHHOTI'0 KpHU3HCa U €ro BEPOATHBIE MTOCIIECCTBUS.

Pa3BuTHe MeTONOB MOHHUTOPHHIA pAa3BUTHUSL OMACHBIX TEXHOTEHHBIX IMPOIECCOB.
Cucmemmusbie ucciedosanuss nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxe. buonoeuueckoe  pasnoobpasue  u  bOuopecypchwi. Hayuonanvnvie
uHgopmayuonHsvlie cucmemsvl, obecneyusaowue O0OCMYn K UHDOpMaAyuu no COCMOAHUIO
omoenbHuIX 81008 U IKocucmem. OCHOBbL IKOpeabuIumayuu IKOCUCmem u cnocobo8 6opvobsl
¢ buonogpesicoeHusMU. PeKoHCmpyKYus MOPCKUX U HA3EMHbIX IKOCUCTEM.

Hemoncmpayuu: Tabiuyvl u cxemvl: «3aepsasHenue ammocghepuvly, «3azpazneHue
euopocgepoly, «3acpsaznenue nousvly, «llapnurxoevii 3gppexm», «Ocobo oxpansemvlie
npupoousie meppumopuuy, «Moodenu ynpasnsemoco mupay. Obopyoosanue: gomozpaghuu
oxpansemvlx pacmenuti u sxcusomuwvix Kpacuoii xnueu Poccutickoti @edepayuu, Kpacroti
KHUSU pecUOHA.

IIVTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATDBI
®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOEHHUS OOydyaroIIMMUCS

MporpamMM CpeIHero 00IIero 00pa30BaHMs: JIMYHOCTHBIC, METANIPEMETHBIC U TIPEIMETHEIE.

B crpykrype IMYHOCTHBIX PE3VJIbTATOB ocBoeHust mporpaMmbl o0 OMOJIOTHH
BBIICTICHBl  CJIENYIOIIME  COCTAaBJISIONIME: OCO3HAaHWE OOydYalomMMHUCS  POCCHUHCKOMN
TPAKJIAHCKOM MJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHUIO, CaMOCTOATEIbHOCTH U
CaMOOTIPEICIICHUIO, Haiuyue Mmomusayuu K OOyUYEeHUIO OWOJIOTHH, YeleHaNnpasieHHoe
pazeumue BHYTPEHHHX YOEXKIEHWW JMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKHUX TPATUIUN pa3BUTHsI OMOIOTUYECKOTO 3HAHHWSI, 20MOBHOCMb U CHOCOOHOCMb
00ydJaromuxcsi PYKOBOJICTBOBAaThCS B CBOEH JESATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMHM, TPUCYITUMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHMUS, HAIUYUE NPABOCO3HAHUS
9KOJIOTHYECKON KYIBTYPBI, CNOCOOHOCIU CMABUmMb TIEIHA U CTPOUTH )KU3HEHHBIC TIaHBI.

JIMdHOCTHBIE pE3YyNbTaThl OCBOEHUS TPOrpaMMbl 1O OWOJOTHH JIOCTUTAIOTCS B
eIMHCTBE y4eOHOW M BOCIHUTATEIHHOW AESITENTLHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU
POCCHICKUMH  COIIMOKYJIbTYPHBIMH,  HCTOPHYECKHUMHU M JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MpaBUJIaMA U HOPMaMHU TOBEICHHSI U CITOCOOCTBYIOT
mpoleccaM CaMOMNO3HAHUsA, CAMOBOCIUTAHUS M CaMOPA3BUTHUSI, PA3BUTHUS BHYTPEHHEH
MO3ULIMH JINYHOCTH, TATPUOTHU3MA U YBAXKEHHUS K 3aKOHY U MPABOMOPSIKY, YETOBEKY Tpyia U
CTapiieMy IOKOJICHHUI0, B3aMMHOTO YBaXXEHHUs, OEpPEKHOTO OTHONICHHS K KYJIbTYPHOMY
HACJIEIUIO ¥ TPAIUIIMSAM MHOTOHAIMOHAJIBHOTO Hapoja Poccuiickoit denepaunu, npupoae 1
OKpY>Karollen cpere.



JInuHOCTHBIE pE3ynbTaThl OCBOEHUS yueOHOro mpeamera «buonorus» AOIKHBI
OTpa’kaTb TOTOBHOCTh M CHIOCOOHOCTH 00YyYaroIUXcs PYKOBOJCTBOBATHCS C(POPMUPOBAHHON
BHYTPCHHEH MO3ULMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAlUl, IO3UTUBHBIX
BHYTPEHHUX YO€XIEHHH, COOTBETCTBYIOIUX TPAJULMOHHBIM LIEHHOCTSIM POCCUICKOrO
o011ecTBa, paclIMPEHNE KU3HEHHOTO OMbITA U OIBITA ACATEIbHOCTH B IPOLIECCE Pealu3aluu
OCHOBHBIX HalpaBJIEHUI BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHckoro BOCHHUTAaHHMSA: C(HOPMUPOBAHHOCTh TPAXKIAHCKOW TO3ULUHU
00yyaroIerocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O YJIEHA POCCUICKOro OOLIECTBA; OCO3HAHUE
CBOMX KOHCTMTYLIMOHHBIX IIpaB M OOsA3aHHOCTEH, yBa)K€HHE 3aKOHa U IPABONOPAIKA;
TOTOBHOCTh K COBMECTHOM TBOPYECKOW AESTEIBHOCTU NPU CO3JAHUM YYEOHBIX IPOEKTOB,
pelIeHnH Y4eOHbIX U IIO3HABaTENbHbIX 3a/1a4, BBIIOJHEHUH OMOJIOTMUYECKUX IKCIIEPUMEHTOB;
CHOCOOHOCTh OIpeNeNATh COOCTBEHHYIO TIO3ULIMIO [0 OTHOLIEHHUIO K SIBJICHUSIM COBPEMEHHON
KHU3HU U OOBACHATH €€; yMEHUE YUYUTHbIBaTh B CBOUX JEHCTBUSAX HEOOXOJUMOCTb
KOHCTPYKTUBHOTO B3aUMOJCHCTBUS JIOAEH C pa3HbIMM YOEXKJIEHUSMHU, KYJIbTYPHBIMU
LEHHOCTSAMU U COLMAJIbHBIM IIOJIO’)KEHHUEM; T'OTOBHOCTH K COTPYAHHYECTBY B IIpoliecce
COBMECTHOI'O BBIIIOJHEHUs Y4YeOHBIX, I103HABATEIbHBIX M MCCIENOBATEIIbCKUX —3ajad,
YBQKUTEJIBHOTO OTHOLICHHUS K MHEHHUIO OINIIOHEHTOB NPU OOCYKIEHHUU CIIOPHBIX BOIPOCOB
OHMOJOTrUYECKOI0 COJIEpPKaHUsl; TOTOBHOCTh K TyMaHUTAapHON U BOJIOHTEPCKON JIESATENIbHOCTH;

2) NaTpHOTHYECKOr0 BOCHHMTAHUS: CPOPMUPOBAHHOCTH POCCHICKON TIpa)kIaHCKOU
UICHTUYHOCTH, IaTPUOTU3MA, YBAXKEHHS K CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTH IIEpE]
Pongunoii, ropnoctyu 3a CBOM Kpaild, cBOXO PoauHy, CBOM SA3BIK M KYJIbTYpYy, IPOLUIOE H
HAaCTOsIIlee MHOTOHAIIMOHAJIBHOTO Hapoaa Poccnu; HEHHOCTHOE OTHOLICHHE K IMPUPOAHOMY
HACJIEAUIO M MaMATHUKAM IPUPOJIbI, AOCTHXKEHHsM Poccuu B Hayke, MCKYCCTBE, CIOpTE,
TEXHOJIOTUSIX, TPY/E; CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBJECHUE U
pa3BUTHE OHMOJOIMH, MOHUMAHUS 3HAUYEHUS OMOJIOTUM B IMO3HAHUM 3aKOHOB IPHUPOJBI, B
JKU3HM 4YeJlOBEKa M COBPEMEHHOro oOIlecTBa; uAeiiHas yOeKIEHHOCTb, TOTOBHOCTh K
citykeHHIo U 3amuTte OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIHMTAHHA: OCO3HAHHME JYXOBHBIX IICHHOCTEU
poccuiickoro  Hapoja; Cc(hOPMHPOBAHHOCTb  HPABCTBEHHOTO  CO3HAHUS, OITHYECKOTO
MOBE/ICHUS; CIIOCOOHOCTh OLIEHMBAaTh CUTYallUI0 W MPUHUMATh OCO3HAHHbBIE pELIEHUS,
OpPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH; OCO3HAHKE JIMYHOTO BKJIaJa
B TOCTPOCHHE YCTOMYMBOro OYAYIIEro; OTBETCTBEHHOE OTHOILEHHE K CBOUM POJIUTENSM,
CO3JAHHMIO CEMbM Ha OCHOBE OCO3HAHHOIO MPUHATUSA ILIEHHOCTEH CEMEWHON JKU3HHM B
COOTBETCTBUU C TpaJAuLIUIMU HapoaoB Poccuuy;

4) 3CTETHYECKOro BOCIMTAHHUA: JCTETHYECKOE OTHOIIEHHME K MHpPYy, BKIIOYas
ACTETUKY ObITa, HAyYHOIO M TEXHMYECKOTO TBOPYECTBA, CIOpTa, TPyZAa, OOIIECTBEHHBIX
OTHOLICHUH; TTOHUMAaHUE 3MOLMOHAIBHOTO BO3AEUCTBUS JKUBON NPUPOIBI U €€ LIEHHOCTH;
TOTOBHOCTh K CaMOBBIP@KEHHIO B pa3HbIX BHJIAX HMCKYCCTBA, CTPEMJICHHE TMPOSIBIISTH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BoOCNUTAHMA, (POPMHPOBAHUS KYJABTYPbI 310POBbS M
IMOIMOHAJILHOrO 0/1aromoJIyyusi: TOHUMaHUE M peanu3anus 370pOBOro M 0e30MacHOro
obpaza ku3HU (30pOBOE TIUTaHWE, COOJIOJCHUE TUTHECHUYECKUX TIPaBHI H HOPM,
cOaJaHCUPOBAHHBI PEKUM 3aHATUM U OTIbIXa, peryispHas (Gu3ndeckas aKTHBHOCTD),
OepeKHOr0, OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIICHUS! K COOCTBEHHOMY (PU3UYECKOMY U
IICUXMUYECKOMY  3J0pPOBbIO; IIOHMMaHHWE ILIEHHOCTHM MpaBW HMHJIUMBUIYaJbHOTO U
KOJIJIEKTUBHOTO O€30I1aCHOTO MOBEICHHS B CUTYalMsIX, YIPOKAIOUIMX 3JI0POBBIO M KHU3HU



Jro/Iel; 0OCO3HAHME MOCIEACTBUM U HENPUATHS BPEIHBIX IPUBBIYEK (YIOTPEOICHUSI alKOr oI,
HapKOTHUKOB, KYpPEHHUs);

6) TpyAOBOro BOCHUTAHMSA: T'OTOBHOCTb K TPYJy, OCO3HAHUE LIEHHOCTU MacTEpCTBA,
TPyZAOJIt00ME; TOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH TEXHOJOTMYECKOM M COLMaIbHON
HaIpaBJIEHHOCTH, CHOCOOHOCTh MHUIIMMPOBATH, IUIAHUPOBATh U CAMOCTOSITEIbHO BBIIOIHSTh
TaKyl0 JesITEeIbHOCTh, MHTEPEC K pa3iuyHbIM chepaM NpodeccHOHATBHON esATeNbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymeidl mnpodeccun ¥ peaaru30BHIBATH
COOCTBEHHBIE JKMU3HEHHbIC IUIAHBl; TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHUIO U
camM000pa30BaHUIO HAa IPOTSKEHUH BCEH JKU3HU;

7) 3KO0JIOTMYeCKOro BOCHMTAHHMA: 3KOJIOTMYECKH II€JeCO00pa3sHOe OTHOIICHHE K
IPUPOJIe KaK UCTOYHMKY KU3HU Ha 3€MJIe, OCHOBE €€ CYIECTBOBAHUS; IOBBIIICHUE YPOBHS
9KOJIOTUYECKOH KyJIbTYpbl: MPUOOPETEHHE ONbITa MJIAHUPOBAHUS IMOCTYNKOB M OLEHKH HX
BO3MOXHBIX IIOCJIEACTBUN AJIs1 OKpYXarolllel cpejbl; OCO3HaHHE IIOOAIBHOIO XapakTepa
HKOJIOTMYECKUX IIPOOJIEM U MyTEH UX pelIeHts]; CIOCOOHOCTh UCII0NIb30BaTh MPUOOpETaeMble
Opd W3Y4YeHUH OWOJIOTMM 3HAHUS W YMEHHUS TPH pEHIeHWH NpoOJjeM, CBS3aHHBIX C
paLMOHATIBHBIM  NIPUPOJIONONIb30BaHUEM (COOMIOICHUE NpaBUiI IOBEIEHUS B IPHUPOJIE,
HalpaBJICHHBIX HA COXPAaHEHHE PABHOBECUS B HKOCHUCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM,
Ounocdepsl); aKTUBHOE HENPUATHE NEHCTBUN, MPHHOCSIIIUX BPEI OKPYXKAIOIIEH MPHPOIHON
cpeie, YyMEHHE MPOTHO3UPOBATh  HEOJIATONPUSATHBIE  DKOJOIMUYECKHE  IOCIEACTBUSA
HOpEANPUHUMAEMBIX ACHCTBUIM M NMpEeAOTBpaIlaTh MX; HAJIUYUE PA3BUTOTO 3KOJOIMYECKOTO
MBILUIEHHS,  DKOJOTMYECKOW  KYJIBTYpbl,  ONbITA  JEATEIBHOCTH  DKOJIOTMUYECKOHN
HAIpPaBJIEHHOCTH, YMEHHSI PYKOBOACTBOBATHCS UMM B I03HABATEIbHOW, KOMMYHUKAaTUBHON U
COLIMAJILHOM TpPAaKTHKE, TOTOBHOCTM K YYaCcTUIO B MPaKTUYECKOW JI€ATEIbHOCTH
HKOJIOTMUYECKOM HANIPaBIEHHOCTH;

8) UeHHOCTM Hay4YHOro NO3HAHUS: CPOPMHUPOBAHHOCTH  MHPOBO33PEHMS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKH U OOIIECTBEHHOH NpPAaKTHKH,
OCHOBAaHHOTO Ha JHAaJOre KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAaHHIO CBOEro Mecra B
NOJIMKYJIbTYPHOM MHpPE; COBEPIICHCTBOBAHUE SI3BIKOBOW M YUTATEIbCKOM KYJIbTYpPBl Kak
CpeACTBa B3aUMOJCHCTBUS MEXAY JIOJbMH W TO3HAaHUS MHpa; MOHMMaHHE CHeUu(UKH
OMOJOTUM KaK HayKd, OCO3HaHMs €€ poiu B (OPMHUPOBAHMM DPALMOHAIBHOTO HAy4YHOTO
MBILUIEHHS], CO3JaHUN LIEIOCTHOIO IPEACTABICHUs 00 OKPYXAIOIEM MHUpPE KaK O €IUHCTBE
NpUPOJBI, YeJIOBEKa U OOIIEecTBa, B MO3HAHUM NPHUPOIHBIX 3aKOHOMEPHOCTEH U peIIeHHH
npo0JeM COXpaHEeHUs! IPUPOIHOTO PaBHOBECHUS; YOXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU ISt
COBPEMEHHOM LMBUIIM3alMU: O0ECIIeUeHUsI HOBOI'O YPOBHSI Pa3BUTUSI MEIUIMHBI, CO3/IaHUE
NEPCIEKTUBHBIX OWOTEXHOJIOTUH, CHOCOOHBIX pelIaTh PECypCHbIE MPOOJIEMbl pPa3BUTHS
4eJ0BEYEeCTBA, IIOMCKa IyTed BBIXOAA U3 TJ00ATBHBIX HKOJOTHYECKUX MpodieM u
o0ecrieyeHHs TIepexojJa K YCTOMYMBOMY Ppa3BUTHIO, PALMOHAIBHOMY HCIOJIb30BAHUIO
MPUPOJIHBIX PecypcoB U (HOPMHUPOBAHUIO HOBBIX CTaHAAPTOB YKU3HU; 3aMHTEPECOBAHHOCTH B
MOJIyY€HUU OMOJIOTMYECKUX 3HAHUM B LIENAX IMOBBIIMICHUS OOILIEH KyJIbTyphbl, €CTECTBEHHO-
HayYHOH TpaMOTHOCTH, KakK COCTaBHOH 4YacTH  (YHKIMOHAJIBHOW TIPaMOTHOCTHU
oOyyaromuxcsi, GOpMHpPYEeMON MPU HU3YUYEHUH OHOJIOTHH; TMOHUMAaHHUE CYLITHOCTH METOOB
IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIIOJIb30BaTh [10JIy4aeMble
3HAHUS AJIs aHalu3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUPA U MPOUCXOASIIMX B HEM
U3MEHEHHUH, YMEHHE JefaTh OOOCHOBaHHBIC 3aKJIIOUYEHUS HA OCHOBE HAYUHBIX (aKTOB WU
UMEIOIMXCA JAHHBIX C LEJIbI0 MOJYYEHUs JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH
CaMOCTOSITENIbHO HUCIOJIb30BATh OMOIOIMYECKHE 3HAHUS JUIsl pelleHus MpoOsieM B pealbHbIX



KU3HEHHBIX CHUTYyallUsiX; OCO3HAaHME LEHHOCTH HAy4YHOW JESITeNbHOCTH, TOTOBHOCTh
OCYIIECTBIISITH IPOSKTHYIO M HCCIIEIOBATEIIbCKYIO JISATEIBHOCTh HHIMBUIyaIbHO U B TPYIIIIE;
TOTOBHOCTh M CIOCOOHOCTh K HEIMPEPHIBHOMY OOpa30BaHUI0O W CaMOOOPAa30BAHHIO, K
AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHHH MO OHOJOTMM B COOTBETCTBUHU C >KU3HEHHBIMU
MOTPEOHOCTSIMHU.

METAITIPEJJMETHBIE PE3VYJIbTATHI ocBoenust yueGHOTO mpenmera «buomorusi»
BKJTIOYAIOT: 3HAYUMBIC  JUIA (dhopMupoBaHUS MHUPOBO33PEHUS o0yJaronuxcs
MEXIUCUUIUIMHAPHBIE  (MEXIpEAMETHbIE)  OOIlEHAayYyHble  IOHATHS,  OTPa’KAIOLIUE
LEJIOCTHOCTh HAayYHOW KapTHUHBI MUpPA U CHEUU(PHUKY METOJOB MO3HAHMS, UCIOIb3YEMBIX B
€CTECTBCHHBIX HayKaxX (BEIIeCTBO, SHEPTHs, SIBJICHUE, MPOIECC, CHCTeMa, HAYYHBIH (axT,
NPHUHIIAII, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCICOBaHNe, HAOIIOACHHE,
U3MepeHHe, HKCIIEPUMEHT U JIPYTHE); YHUBEpCAIbHbIe YdeOHbIe NeiCTBUS (IT03HABATEIbHbIC,
KOMMYHHUKaTHBHbBIC, PETYJISTHBHBIC), obOecreunBaronie (GopmupoBaHue (GpyHKIHOHAIBHON
IPaMOTHOCTH W COIMAILHOM KOMIICTCHIIMM OOYYAOIINUXCS; CIOCOOHOCTh OOYYarOIIUXCS
UCIIOJIb30BAaTh  OCBOCHHBIC  MEKIUCIUIUIMHAPHBIC, MHPOBO33PCHYCCKHE 3HAHUS U
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS B TO3HABATEIBHON U COIUAIBHON MPAKTUKE.

B pesynbraTe u3yueHHs OHUONOrMM Ha YpPOBHE CpelHero oOmiero oOpa3oBaHHs Y
oOyuJaromerocst OynyT c)opMUPOBAHEI TTO3HABATEIILHBIEC YHUBEPCAIbHBIC yUeOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYeOHBIC JCUCTBUS, PETYJISTHBHBIC YHUBEPCAIBHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOTPAMMBI CpEeTHETo 00IIero oopa3oBaHuUs
JTOJKHBI OTPaXKATh:

ORiiaieHHe YHHBEPCAJIBLHBIMH YUeOHBIMU MO3HABATEIbHBIMH € CTBUSIMU:

1) ©0a3zoBble JOorMYecKkHe [eWCTBHUSI: CAMOCTOSTENHHO  (OPMYIHUPOBATH U
aKTyallMu3upoBaTh MPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE; MCIIOJIB30BATh MPU OCBOCHUU
3HAaHWA TPUEMBI JIOTUYECKOTO MBINUICHHS (aHAJIM3a, CUHTE3a, CPaBHEHUS, KiIacCU(HUKAIIWH,
00001IeHNs1), PaCKPBIBATh CMBICT OWOJIOTMYECKUX IMOHATHH (BBIICISATh HMX XapaKTEpHBIC
MPU3HAKW, YCTAaHABIUBAThH CBSI3U C JIPYTUMH TMOHITHIMH); ONPEAENATh LETH JAesITelIbHOCTH,
3a/1aBas mapaMeTpbl U KPUTEPUHU UX TOCTHIKEHHs, COOTHOCUTH PEe3yIbTaThl NEATEIBHOCTH C
MOCTaBJICHHBIMH IIEJIIMH; HCITOJIE30BATh OMOJIOTHYECKUE TTOHSTHS I OObSICHEHUS (PaKTOB U
SIBIICHUH YKUBOW MPUPOJIBI; CTPOUTH JIOTHICCKHE PacCyICHHS (MHIyKTHBHBIC, ICTyKTUBHBIC,
M0 aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTPUBAEMbIX SIBICHUSX,
GbopMynUpOBaTh BHIBOJABI M 3aKITIOYEHUS; MPUMEHITh CXEMHO-MOJIEIbHBIC CpPEACTBa s
MPEJICTABICHHUS] CYIICCTBCHHBIX CBSI3¢ M OTHONICHUH B W3Y4YaeMBIX OHOJOTHUYECKUX
00BeKTaxX, a TakkKe TMPOTHBOPEUYMH PpA3HOTO pOJA, BBIABICHHBIX B  PA3IMYHBIX
nH(OPMAIMOHHBIX HCTOUYHUKAX; pa3pabaThiBaTh IUJIAH PEUICHHS MPOOIEeMBbI ¢ yUETOM aHaIHN3a
UMEIOINXCA MaTepUaNTbHBIX W HEMAaTePUAIBHBIX PECYpPCOB; BHOCHTH KOPPEKTHBBI B
JESITEIIbHOCTD, OIEHUBATH COOTBETCTBHE PE3YJIBTATOB IIEJISIM, OIICHHBATh PUCKH ITOCIICICTBUI
JESATSIILHOCTH; KOOPJAMHUPOBATH M BBITOJHATH Pa0dOTy B YCIOBHSIX PEATBHOTO, BUPTYATBHOTO
U KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS; Pa3BUBATh KPEATHUBHOE MBINUICHHE MPU PEIICHUU
YKU3HEHHBIX TIPOOIIEM.

2) ©0a3oBble HCCJeN0BaTeJbCKHE [eiCTBUSI: BIAJCTh HaBBIKAMH  y4eOHO-
HCCJIEIOBATENIbCKOM M TPOEKTHOW JAESITEeTbHOCTH, HaBBIKAMU paspelieHus Mpodiiem,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOAOB pEIICHUS
MPAKTUYECKUX 33]a4, MPUMEHEHHIO pPA3JIMYHBIX METOJOB TIO3HAHUS, WCIOIb30BaTh
pa3iuyHble BUIBl ACSITEIBHOCTH IO TOJYYEHUIO HOBOIO 3HAHUS, €ro HWHTEepIIpPEeTalllH,



npeoOpa3oBaHUI0 M NPUMEHEHHI0 B Y4EOHBIX CHTyallUsX, B TOM YHCJIE IPU CO3JaHUU
y4eOHBIX M COLHUAIBHBIX IPOEKTOB; (OPMHPOBATH HAYYHBIA TUI MBIIUICHUS, BIAJCTh
HAYYHOH TEPMUHOJIOTHEH, KIIFOYEBBIMHI MOHATUSAMH U METOJJaMH; CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3a/1a4ul B 00pa30BATEIbHOMN EATEILHOCTH U )KU3HEHHBIX CUTYALUsX; BBIABIATH
IPUYMHHO-CJIECCTBEHHbIE CBSI3M U AaKTyaJU3UpOBaTh 3aJady, BBIIBUIaTh TIHIOTE3y €€
pelIeHns, HaXOIUTh apryMEHTHl JJIs JIOKa3aTeIbCTBA CBOMX YTBEpPXKICHUH, 3aJaBaThb
napamMeTpsl U KPUTEPUU PEIICHHs; aHAJIM3UPOBATh MOJYUYCHHBIE B XOJE PEIICHUS 3a1aud
pe3yibTaThl, KPUTUYECKH OLIEHHWBAaTh MX JIOCTOBEPHOCThb, IMPOrHO3UPOBATh W3MEHEHHE B
HOBBIX YCJIOBHUSX; JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBaTb NPHUOOPETEHHBINH OIBIT;
OCYILECTBIISITh LIE€JICHANPABICHHBIM MOUCK TepeHoca CPEICTB W CIIOCOOOB JEHCTBHS B
poeCCHOHATIBHYIO CPEY; YMETh NEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO M MPAKTHYECKYIO
00J1aCTH JKU3HEAEATENbHOCTH; YMETh HWHTErpUPOBaTh 3HAHUA U3 Pa3HbIX IPEIMETHBIX
oOnacTeil; BbIIBUIaTh HOBBIE MJEH, NpeAjaraTb OpPUTMHAIbHbIE IOJXOAbl U PELICHMS,
CTaBHUThH NPOOJIEMBI U 33]]a9H, TOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHHUS.

3) paGora c¢ wuHpopMamuel: OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX
uHpopManuu (TeKCTe y4eOHOro nocoOusi, Hay4HO-TOMYJISIpHON JIuTepaType, OMOJIOrHUeCKUX
CJIOBapsX U CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3aX JaHHBIX, B VIHTepHETE), aHaIU3HpPOBAThH
UHPOPMALIMIO PA3TUYHBIX BHJIOB W (OPM MPEICTABICHHS, KPUTHUYECKH OIICHUBATH €&
JIOCTOBEPHOCTh U HETIPOTUBOPEUMBOCTD; (DOPMYITHPOBATH 3alIPOCHI U IPUMEHSTH Pa3JINYHbIC
METO/IbI IIPH MOMCKE U 0TOOpE OHosIornyeckoil MHGOpMaIK, HEOOX0IUMOM /1JIs1 BBIITIOJIHEHUS
y4eOHBIX 3ajlay; NpuoOpeTaTh OMBIT HCIOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpy AKTUBHOTO WCIIOJNIb30BAaHHS — Pa3IMYHBIX
MIOWCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpATh ONTHMAIBHYIO (OpPMY TIpEACTaBICHUS
O6uonornyeckoit nHpopmanuu (CXemsl, rpaduKy, JUarpaMMsbl, TAaOIUIBI, PUCYHKH U JPYToe);
UCTOJb30BaTh HAyYHBIH S3bIK B KadecTBE CpeACTBa Npu pabdoTe ¢ OHOJIOrMYecKon
uHpOpManrei: MPUMEHITh XUMUYEeCKHe, (PU3MUecKie U MaTeMaTHIeCKAEe 3HAKH U CHUMBOJIBI,
dbopmysbl, abOpeBHaTypy, HOMEHKIIATYpy, HCIOJIb30BaTh W TPEOOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HAIJISIHOCTH; BJIAJeTh HABBIKAMHU pACHO3HABAaHUS M 3aIUTHI
uHpopManuu, UHHOPMaIIMOHHON 0€30MacHOCTH JINYHOCTH.

OsJaieHne YHUBEPCAILHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o0uieHme: OCYImIECTBIATh KOMMYHHKAIIMM BO BCEX cdepax J»KU3HU, AKTHBHO
y4acTBOBATh B JUAJIOTE WM JTUCKYCCHH MO CYLIECTBY 00CYKIaeMoil TeMbl (YMEHUE 3aaBaTh
BOINPOCHI, BBICKAa3bIBaTh CYXJECHUS OTHOCHUTENBHO BBINOJHEHUS Mpe/UlaraeMoi 3ajaud,
YYUTHIBATh WHTEPECHl W COTJACOBAHHOCTh MO3HMIMK JPYrUX YYaCTHUKOB JHajiora WIN
JMICKYCCHH); paclio3HaBaTh HeBepOalbHBIE CpeAcTBAa OOIICHWs, TOHWMATh 3HAYCHHE
COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOHQIMKTHBIX CHUTyalluid, yMETh
cMsr4ath KOH(DIUKTHI U BECTH NEPEroBOPHI; BIAJAETh PA3IUUYHBIMU CIIOCOOAMU OOILEHUS U
B3aUMOJICHCTBHS, TIOHUMATh HAMEPEHHs JpPYTruX JIIOJCH, TMPOSBIATh YBaKUTEIHHOE
OTHOLIEHHE K COOECETHUKY M B KOPPEKTHOU (opme (GopMyaupoBaTh CBOM BO3PAXKEHUS;
Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esiITeIbHOCTh: TOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaH THOU
U WHIUBUIYAJIbHOW pabOThl TpHU pEHIeHUH OHOJOTHYECKOH MpoOseMbl, 00OCHOBBIBATH
HEOO0XOUMOCTh NPUMEHEHHs I'PYNIOBBIX (POPM B3aUMOAECUCTBUS NPH PELICHUH Yy4eOHON
3a[a4u; BEIOUPATh TEMAaTUKY U METO/bI COBMECTHBIX ACUCTBUI ¢ yu€TOM OOIINX MHTEPECOB U
BO3MOXKHOCTEH KaXKAOTro 4YjeHa KOJJICKTHBA;, MPUHUMAThH 1T COBMECTHOM NesATeNbHOCTH,
OpPraHU30BBIBaTh M KOOPIMHHPOBATH JAEHCTBHS MO €€ JOCTH)KEHUIO: COCTaBIATh IUIaH



NEWCTBUM, pacmpeiesisaiTb PO ¢ Y4€TOM MHEHHMH YYaCTHUKOB, OOCYXIAaTh PE3yJIbTaThl
COBMECTHOM pabOThI; OIICHHBATh KAYECTBO CBOETO BKJIA/Ia U KAXKJOTO yJaCTHHKA KOMaH/bI B
o0mumid pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSAM; IpeiaraTb HOBBIC IPOEKTHI, OLEHUBATH
UJEU C MO3ULIHMH HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH; OCYIIECTBIISTh
MIO3UTUBHOE CTPATErMYECKOE MOBEJIECHNUE B PA3JINYHBIX CUTYyalUsiX, IPOSBIATh TBOPUYECTBO U
BOOOpaKeHUE, OBITh NHUITUATHBHBIM.

OBJajieHHe YHUBEPCAJIbHBIMU PeryJATUBHBIMU AeHCTBUAMM:

1) camoopraHu3zamusi: HUCIOJB30BaTh OWMOJOTMYECKUE 3HAHUA Ui BbISBJICHUS
po0JieM U UX pellIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYALIUSX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKMX 3HAHUH IIENIEBbIE U CMBICIOBBIC YCTAaHOBKH B
CBOMX JAEWCTBUAX U IOCTYNKAaX IO OTHOUIEHHIO K XUBOW IPUPOJIE, CBOEMY 3[0POBBIO U
3I0POBBIO0 OKPYKAIOLIUX; CAMOCTOSITEIbHO OCYLIECTBIATh MO3HABATEIbHYIO JEATEIbHOCTD,
BBISIBJISITH NIPOOJIEMBI, CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 3a/la4l B 00pa30BaTEIbHOMN
JESTEIbHOCTH M JKU3HEHHBIX CUTYallUsX; CaMOCTOSITEJIbHO COCTaBIATh IUIAH pPEIIECHUs
poOJIEMBI ¢ YYETOM UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTCHHI,
JaBaTh OLIGHKY HOBBIM CHUTYallMsIM; pacIIUpSATh pPaMKH Y4eOHOro MpeAMeTa Ha OCHOBE
JUYHBIX TPEANOYTEHUH; JeNaTh OCO3HAHHBIM BBIOOpP, apryMeHTHPOBAaThH €ro, OpaThb
OTBETCTBEHHOCTh 33 pEUICHHWE; OLCHUBATh MPHOOPETEHHBI OIBIT; CIOCOOCTBOBATH
(OpMUPOBAHUIO U NIPOSBICHUIO LIMPOKOM 3pyIULIUU B pa3HbIX O0IACTAX 3HAHUMN, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIBTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb: J/aBaTh OILIEHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHBBHI B
NeSITENIbHOCTh, OLIEHMBAaTh COOTBETCTBUE PE3yJIbTAaTOB II€JIIM; BJaJeTh HaBBIKAMU
MO3HABATEJIbHON pe(IeKCUN KaK OCO3HAHUSl COBEPIIAEMbIX AEHCTBMM M MBICIMTEIbHBIX
MPOIIECCOB, UX PE3yAbTATOB U OCHOBAHUH, MCIOIB30BaTh MPUEMBI pedICKCHH ISl OICHKU
CUTYalliH, BBIOOpa BEPHOTO PELICHUS; YMETh OIICHHBATh PUCKU U CBOEBPEMEHHO MPUHUMATH
pelieHuss Mo WX CHHXXEHHUIO, MPUHUMATh MOTHUBBI M ApPTyYMEHTHI JPYTUX TPU aHAIU3e
Pe3yNbTaTOB AEATEIbHOCTH;

3) npuHsiTHe ce0si W JAPYrUX: NpPUHUMATH ceOsl, TIOHMMas CBOW HEJOCTAaTKU H
JOCTOMHCTBA; IPUHUMATb MOTUBBI W apryMEHTbl JAPYIUX IIPpU aHaJIU3€ pe3yJbTaToOB
JeSITeNIbHOCTH; TIPU3HABaTh CBOE MPaBO UM MPABO APYTUX Ha OLIMOKH; pa3BUBATh CIIOCOOHOCTH
MOHUMATh MUP C MO3ULUH JIPYrOro YeloBeKa.

[MPEAMETHBIE PE3VJIBTATBI ocBoeHus coaepkaHusi y4eOHOTO TMpeaMera
«buonorusi» Ha yYriyonéHHOM YypOBHE OpPHEHTHPOBAHBI Ha oOecredeHue MPOPHILHOTO
00ydyeHus: oOyuaromuxcs Owonoruu. OHHM BKJIIOYAIOT: CHEIU(UUECKHE T OHOJOTUH
HayyHble 3HAHHUS, YMEHHUS M CrIocoObl JAEWCTBUHA 1O OCBOEHHIO, WHTEpHpeTanuu |
npeoOpa3oBaHUI0 3HAHWMA, BHABI JACATETBHOCTH IO TONYyYEHUIO HOBBIX 3HAHUW U HX
NPUMEHEHHUI0O B Pa3UYHBIX YYEOHBIX, a TAaKKE€ B PEATbHBIX >KU3HEHHBIX CHUTYallUsX.
[IpenMeTHBIE pe3yabTaThl MPECTABICHBI M0 TOJaM U3yUYEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJKHBI OTpaXKaTh: CPOPMHUPOBAHHOCTh 3HAHWUN O MECTE W PO OHMOJOTHH B CHCTEME
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KApTUHBI MUpPA, B MO3HAHUU
3aKOHOB TNPUPOIBI U PELICHUH MPOOJIeM pPalMOHAIBHOTO MPHUPOJONOIB30BaHUS, O BKIAJE
POCCHUHCKUX M 3apyOeKHBIX YUEHBIX B pa3BUTHE OWOJIOTHM; BIAJCHHE CHUCTEMOU
OMOJIOTHYECKUX 3HAHWM, KOTOpasi BKIIOYAET: OCHOBOIOJAralone OHOIOrnYecKre TEPMUHBI
U TOHATHS (KWU3Hb, KIIETKA, OpraHu3M, MeTabolM3M, TOMEOCTa3, CaMOpPEryIIsIIus,
CaMOBOCITPOM3BE/ICHHE,  HACIEACTBEHHOCTb,  HM3MEHYMBOCTh, pPOCT U  pa3BUTHE),



ouonornueckue Tteopuu (kimerounas teopus T. IlIBanna, M. Illneiimena, P. Bupxona,
XpPOMOCOMHasi Teopust HacliecTBeHHOCTH T. Moprana), yuenus (H. Y. BaBunoBa — o nentpax
MHOT000pa3us U MPOUCXOKACHUS KyIbTYPHBIX PACTEHHIA), 3aKOHBI (€IMHO0Opa3usi TOTOMKOB
MEPBOro TOKOJECHMSI, PACIICIJICHUSl, YHUCTOTHl TraMeT, HEe3aBUCUMOro HaclieoBaHus [
Menpensi, TOMOJIOTUYECKUX PSJAOB B HacieacTBeHHOW wm3meHunBocTH H. . BaBuioga),
OPUHLMIBI (KOMIUIEMEHTAPHOCTH); BIIaJCHUE OCHOBHBIMM METOJAMH HAy4HOI'O I103HAHUS,
UCTIOJIb3YEMBbIX B OMOJIOTHUECKUX HCCIIECIOBAHUAX KHUBBIX OOBEKTOB (ONMHMCAHHE, U3MEPEHUE,
HaOJI0/IEHUE, SKCIIEPUMEHT); YMEHHE BBLICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK
MPOKAPUOT U IYKAPUOT, OJAHOKIETOYHBIX M MHOTOKJIETOUHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, TpHOOB, pacTEHH, )KUBOTHBIX M YEIIOBEKA, CTPOCHUSI OPTaHOB U CHCTEM OPraHOB
pacTeHMi, KUBOTHBIX, YEJIOBEKA, IIPOLECCOB IKU3ZHEICATEIBHOCTH, IPOTEKAIOIUX B
OpraHu3Max pacTeHH, >KUBOTHBIX U YEJIOBEKa, OMOJIOTHYECKHX MPOLIECCOB: 0OMEHA BEIIECTB
(MeTabonu3M), IPEBpaIICHUs] YHEPTUH, OPOXKEHHUS, aBTOTPOPHOTO U TeTepOTPO(PHOr0 THIOB
nuTaHus, (QOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a, rameToreHesa, 3MOpHoreHesa,
MOCTAMOPHUOHAIIBHOTO Pa3BUTHUS, PA3MHOXKEHUS, WHIUBUAYAIBHOIO pa3BUTHUSI OpraHuM3Ma
(oHTOrEHe3a), B3aMMOJACHCTBHSI TEHOB, TE€TEPO3UCa, HCKYCCTBEHHOIO OTOOpa; YMEHUE
YCTaHaBIMBATh B3aWMOCBSI3M MEXAYy OPraHOMJIaMU KJIETKH M UX (YHKIHUSMHU, CTPOCHUEM
KJIETOK pa3HbIX TKaHEH W HMX (QYHKIUSAMH, MEKIY OpraHaMd M CHUCTEMaMH OpPTraHOB Yy
pacTCHHIA, KUBOTHBIX M YEJIOBEKa M WX (QYHKIHMSIMH, MEXKIY CHCTEMaMU OPraHOB H HX
GyHKIMSAME, MEXy 3TanaMu oOMeHa BEIIeCTB, 3TallaMU KJIETOYHOTO LMKIA U JKU3HEHHBIX
[UKIIOB OPTraHMW3MOB, JTalmaMH SMOPHOHANIBHOTO pPAa3BUTHUS, TEHOTHIIOM U (HEHOTHUIIOM,
¢deHoTunoM u ¢pakropaMu cpelbl OOMTaHMS; YMEHUE BBISABISATH OTIMUUTENbHBIE MPU3HAKU
JKUBBIX CHUCTEM, B TOM 4YHCII€ PACT€HHUH, KUBOTHBIX MU YEJIOBEKA; YMEHHE HCIOJIb30BaTh
COOTBETCTBYIOIIIME apPTyMEHTHI, OWOJOTMYECKYI0 TEPMHUHOJOTHIO M CHMBOJHUKY JUIS
JIOKa3aTelIbcTBa POJICTBA OPraHU3MOB Pa3HbIX CUCTEMAaTHYECKUX TPYIN; YMEHUE pelaTh
OMOJOTHYECKHE 33/1aYU, BBIABIATH NMPUYUHHO-CIEACTBEHHbBIE CBSI3U MEXIY HCCIETyEeMbIMU
OMOJOrMYECKUMH TPOLIECCAMU U SIBJICHUSMHM, JI€NaTh BBIBOJBI M IPOTHO3bI HA OCHOBAaHUU
MOJTyYEHHBIX PE3YJIbTATOB; YMEHHE BBINOJHSATH JIA0OpaTOpPHBIE U TMpaKTUYECKUue paboTHhl,
cobuoiaTh IpaBuia Hpu pabore ¢ yuyeOHbIM M J1a0OpaTOpHbIM OOOPYJOBAHUEM; YMEHHE
BBIIBUTaTh TUIIOTE3bI, IPOBEPSITh UX 3KCIEPUMEHTAIBHBIMHU CpPEeACTBAMHU, GOPMYIUPYS LIETh
UCCJIEIOBaHMSI, aHAJIM3UPOBATh IOJyYEHHbIE pe3yJabTaThl W JeNaTh BBIBOJbI, YMEHUE
y4acTBOBaTh B Y4eOHO-HMCCIe0oBaTeIbCKOH paboTe 1Mo OMOJIOTHH, PKOJIOTMH U MEIMIIMHE,
MPOBOAMMON Ha 0a3e IMKOJIHHBIX HAYYHBIX OOIIECTB, U MyOIMYHO MPECTABIATH MOTYYCHHBIE
pe3ysnbTaThl Ha YUYEHHYECKUX KOH(EpEeHIUSAX; YMEHHE OIICHMBATh J3TUYECKUE AaCIEKThl
COBPEMEHHBIX HCCIIEJJOBaHMM B 00iacTH OWOJNOTMM U MEIUIMHBI  (KIOHUPOBAHUE,
UCKYCCTBEHHOE OIUIOJJOTBOPEHHE, HAINPaBICHHOE W3MEHEHME TI€HOMa U  CO3JlaHue
TPAHCT€HHBIX OpPraHW3MOB); YMEHHE OCYIIECTBIATh OCO3HAHHBIM BbIOOp Oymymieit
MpoECCHOHAIBHON JCATEIPHOCTH B 00JIACTH OWOJIOTUM, MEIUIMHBI, OMOTEXHOJIOTHH,
BETEPUHAPUH,  CEIbCKOIO  XO3SIiCTBa,  MMIIEBOM  MPOMBIIUIEHHOCTH,  YIIyOJIsTh
MIO3HABATENbHBI WHTEpEC, HANpaBICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOILEH
npodeccun M TPOAOIDKEHHE OMOJIOTHYECKOro oOpa3oBaHUS B OpPraHMU3ALUSAX CPEIHETO
MPO()eCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.

[IpeameTHBIE pe3ynbTaThl OCBOCHHUsSI ydyeOHOTo mpeamera «buomnorus» B 11 Knacce
JIOJDKHBI OTpaXkaTb: C(OPMUPOBAHHOCTh 3HAHUM O MecTe€ W POJM OMOJIIOTUH B CHUCTEME
€CTECTBCHHBIX HayK, B ()OPMUPOBAHHH COBPEMEHHOHN €CTECTBEHHO-HAYYHON KapTHHBI MHUPA,
B [TO3HAHUH 3aKOHOB MPUPOJIBI U PEIICHNUN YKOJIOTUYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B



pelIeHnr BOIPOCOB PAI[MOHATIBLHOTO MPUPOAOIIOJIF30BaHUsA, U B (POPMUPOBAHUU LIEHHOCTHOTO
OTHOILIEHHS K IPUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUHCKUX U 3apyOeIKHBIX yUEHBIX-
OMOJIOTOB B pa3BUTHUE OWOJIOTWH; YMEHHE BIAJETh CHUCTEMOH OMOJIOTMYECKUX 3HaHUM,
KOTOpasi BKJIIOYAaeT OINpeAeNeHUs U TOHMMAaHUE CYIIHOCTH  OCHOBOIOJArarollux
OMOJIOTHYECKUX TEPMHHOB M TIOHATHH (BUI, IKOCUCTEMA, Orocdepa), OMOIOrHIecKrue TCOPHUH
(aBomronimonnast teopust Y. [lapBuHa, cuHTeTHMYecKas Teopus sBodtouuu), yuenus (A. H.
CeBeprioBa — 0 MyTSX W HampaBieHusx sBomtonuu, B.M. Bepnaackoro — o Omocdepe),
3aKOHBI (reHeTu4eckoro paBHoBecus [[x. Xapau u B. BalinOGepra, 3apoasieBoro cxoacTa
K. M. bapa), mpaBuna (Munumyma [O. JInOuxa, SKOJOTHYECKOW MHUPAMUILI DHEPTHUH),
runote3sl (runore3a «vupa PHK» V. I'mnbepra); ymeHnue BiafeTb OCHOBHBIMH METOJAMH
HAyYHOTO TIO3HAHUS, UCTIOJIB3YEMbIMU B OMOJIOTHICCKUX MCCIICIOBAHUSX KUBBIX O0OBEKTOB U
9KOCUCTEM (OMHCAaHUE, U3MEpPEHHE, HAONI0IeHNE, SKCIEPUMEHT), CIIOCO0aMH BBISABICHUS U
OLICHKH AaHTPOINOT€HHBIX HW3MEHEHUN B TPUPOJE; YMEHHE BBIIEIATh CYIIECTBEHHBIE
MPU3HAKU: BHJOB, OHOTEOIEHO30B, JKOCHUCTEeM H Ouocdepbl, CTAOMIM3UPYIOIIETO,
JOBIDKYIIETO M pa3pbIBAIOMIETO  €CTECTBEHHOrO  OTOOpa,  ajuIoNaTpUYecKoro U
CUMIATPUYECKOTO BUI000pa30BaHUS, BIMUSHUS ABMKYIIMX CHJ SBOJIONUH Ha TeHO(OHT
MOMYJSIIIUKM, TPUCIOCOONIEHHOCTH OPraHu3MOB K cpele OOWTaHusA, YepelOoBaHHs
HaIpaBJICHUH BOJIIOLIMHU, KPYrOBOPOTA BEUIECTB M TMOTOKA YHEPIUU B DKOCHUCTEMAX; YMEHHE
YCTAQHABJIMBATh B3AaMMOCBSI3M MEXKAY MPOLECCAMU DBOJIONHMH, JBWXKYIIUMH CHJIAMHU
AHTPONOTeHe3a, KOMIIOHEHTAMH PA3JIMYHBIX OSKOCHUCTEM U TPUCIOCOOJICHUAMU K HHUM
OpraHW3MOB; ~ YMEHHE  BBIABIATH  OTJIWYHUTEIbHBIE  NPHU3HAKK  JKUBBIX  CHCTEM,
MPUCTIOCOOJIEHHOCTh BUJIOB K Cpele OOMTaHUsI, AaOMOTUUECKUX U OUMOTHYECKUX KOMITOHEHTOB
DKOCHCTEM, B3aMMOCBSI3€H OpPraHM3MOB B COOOIIECTBAaX, AHTPOIOTEHHBIX H3MEHEHUH B
HKOCHCTEMax CBOE€W MECTHOCTH; YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI,
OMOJIOTUYECKYI0O TEPMHHOJIOTHIO M CHUMBOJHMKY JUIsl JIOKa3aTeIbCTBA POJICTBA OPraHU3MOB
Pa3HBIX CHUCTEMATHUYECKUX TPYII, B3aUMOCBSI3UM OPTaHU3MOB M CPEIbl OOWTaHWS, ¢IUHCTBA
YeJIOBEYECKMX pPac, HEOOXOIMMOCTH COXpPaHEHHsS MHOTOOOpas3wsi BHUIOB M JKOCHCTEM Kak
YCIIOBUSI COCYIIECTBOBAaHUS MPHUPOJABI M YEJIOBEYECTBA, YMEHHE pelIaTh OMOIOrHMYecKue
3a/1a4y¥, BBISBIISTH MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXY UCCIECTyeMbIMU OUOIOTHYECKUMU
MpoleccaMi W SIBJICHUSIMH, JIeJaTh BBIBOJBI W TPOTHO3bI HA OCHOBAHHWH TIONYYCHHBIX
pe3ysIbTaTOB, yYMEHHE BBIMOIHATH JIAOOPATOPHBIE W TpPAaKTUYECKHe paboTHI, COOIOAATh
npaBwia mpu paboTe ¢ yuyeOHBIM M JTaOOPaTOpPHBIM OOOPYIOBAHUEM; yYMEHHE BBIIIBUTaTh
TUIOTE3bl, TMPOBEPSATh HX OKCIEPUMEHTAIBHBIMH  CPEICTBaMH, (opMmynupys 1eb
WCCIIC/IOBAaHMS, aHAJTM3UPOBATh IMOJNYyYCHHBIE pPE3YyJIbTaThl W JIENaTh BBIBOJBI, YMEHHE
y4acTBOBaTh B Y4€OHO-UCCIIENOBATEILCKOW pabOTe MO OWMOJIOTHH, SKOJIOTHU W MEIUIMHE,
MPOBOAMMOM Ha 0a3e MKOJbHBIX HAYYHBIX OOMIECTB, U MyOTUYHO MPECTABISITH MOTYYCHHBIE
pe3ynbTaThl Ha YYEHWYECKUX KOH(EpEeHIUSIX; YMEHHE OIIEHUBATh TUIMOTE3bl U TEOPUH O
MIPOMCXOXKACHUU KM3HH, YEIIOBEKa W YEIOBEYECKHX pac, O MPHUYMHAX, MOCIEICTBHSIX W
crioco0ax TpeIOTBpalICHUsT TII00aThHBIX M3MEHEHWH B OWocdepe; YMEHHE OCYIIECTBIISTH
OCO3HAaHHBIN BBIOOp Oynmyiedl TpodecCHOHATBHONW EATENBHOCTH B 00JacTH OHOJOTHH,
9KOJIOTHH, MPHUPOJONONB30BaAHUS, MEAUIIMHBI, OMOTEXHOJIOTHUH, TICUXOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03MCTBA, MUIIEBOW MPOMBIIUIEHHOCTH, YIIyOJsTh MO3HABATEIbHBIA HHTEpEC,
HaIpaBJICHHBI Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOMIECH Npodeccur W MPOAOTHKCHHUE
OMOJIOTHYECKOr0 00pa30BaHMs B OPraHU3AIMIX CPEIHEro NMpo(ecCHOHAIBHOTO U BBICIIETO
o0Opa3oBaHwUsI.



TeMaTnyeckoe IJIAHAPOBAHNUE € YKA3aHHEM: KOJHYECTBA AKATEMHYECKHX YACOB, OTBOJMMBIX HA 0CBOEHHE KAMKI0M TEMbI,

HCIoJL30BaHus o dToi TeMe DOP niau HHOP, aBiasiiomuxcs y4e0HO-MeTOAHYECKUMH MATEPHAJIAMHU BOCIIUTATEJILHOI0 KOMIIOHEHTA

10 knacc (102 uaca)

Ne Paznen Tema Koua- Buabl gesiTe iIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbIE
n/n BO (uudposbie) HAIIPaBJICHUSA
4acoB o0pa3oBaTeJIbHbIE BOCIUTATEJIHLHOM
pecypcsl AesITeJIbHOCTH H
pyHkunonaabHoi
rPaMOTHOCTH

1 Pazpean 1. buonorus kakx 1 CaMOoCTOsATENBHO VYceTHbll ompoc, Ccebuika aiis OyHKINOHAIbHAS
Buosaorust kak HayKa OTIPEICTISIOT IeNT YIeOHOW | WHTepaKTUBHBIC 3a[JaHUs, | YIATEIS: TPaMOTHOCTb
Hayka (1 u) JIEATEIIbHOCTH U TEPMUHOJIOTHUECKUI Bubmuorexa [JOK (ecTecTBEeHHOHAYYH

COCTABIISIIOT IIJIaH JUKTAHT https://m.edsoo.ru/7 asl, YnTaTesIbCcKas,
n3ydeHus1. Onpenenstor f41c292 MaTeMaTU4ecKas,

2 Paszgen 2. ’Kusrsle | JKuBble ccTEMBI 2 OCHOBOIOJIAraloIme YcTHBIi onpoc, Ccrplnka s riao0anbHbIE
CHUCTEMBI H UX U UX U3yUYCHUE MIOHSTHUS, OBJIAJICBAIOT WHTEPAKTUBHBIC 3aJaHUs, | YUUTEIS: KOMIIETEHIIUH,
uzydyeHue (2 4) METOJIJaMi Hay4HOTO TE€PMHHOJIOTUYECKHI bubmuorexa [JOK KpeaTUBHOE

MO3HAHUS, CTPOAT IUAKTAHT https://m.edsoo.ru/7 MBIIIICHHE),
MEHTAJIbHbIE KapThl f41c292 MOIYJIIpU3aL s

3 Paznen 3. Buosorust KneTku 2 HOHATHUH, CXEMBI U YcrHBI ompoc, Ccroiika uist HAayYHBIX 3HAHUM
Buousiorust kieTkn TaOJIMIIBI, PEIIAIOT WHTEPAKTHUBHbBIC 3aJaHUs, | YUHUTEIS: Cpelu JIETEM,

29) OHMOJIOTMUECKH 3a/1auu. TEPMUHOJIOTMYECKUM Bu6nuoreka IJOK 9KOJIOTUYECKOE
JIEMOHCTPUPYIOT BIIJICHUE | JMKTAHT, IPAKTHKYM https://m.edsoo.ru/7 BOCITUTaHHUE,
SI3BIKOBBIMU CPEACTBAMU 41c292 TPYZAOBOE

4 Paznen 4. Xnumuaeckas 10 pu oTBeTax. B mpomecce VYerHbIi onpoc, Ccplnka s BOCIIUTAHUE U
XuMnueckas opraHuzanus HPOJYKTHBHOTO OOLIEHHS UHTEPAKTUBHBIE 3aJaHus, YYHUTENA: npodeccuoHaIbHOe
opraHu3aunms KJICTKHU (hOpMUPYIOT COBPEMEHHYIO TEPMHUHOJIOTUUECKUM bubmuoreka IIOK CaMOOIIpE/ICTICHUE,
kjaetku (10 4) Hay4YHYIO KapTUHY MHpa. JIUKTAHT, TPAKTUKYM https://m.edsoo.ru/7 MaTPUOTHUIECKOE

CaMoCTOSTEIHHO BETYyT f41c292 BOCITUTaHUE U

5 Paznen 5. Crpoenue u 8 MH(POPMALMOHHO- YcTHEI ompoc, Ccpuika aist opmupoBanue
Ctpoenue u (GYHKIMH KIETKA TTO3HABATCJIbHYIO WHTEPAKTUBHBIC 33aJJaHUs, | YIUTEIIS: POCCHICKOM
pyHkuum KieTkn NEATCIIbHOCTD C TEPMUHOJIOTUUECKUM bubnmnorexa [{OK UIEHTUIHOCTH,

HWCTOYHHUKAMHU https://m.edsoo.ru/7 MPHUOOITICHUE TeTel

CRY

MHPOPMAaLIUH, KPUTHIECKU

JIUKTAHT, TPAKTUKYM,
3a4éT

f41c292

K KyJIbTYPHOMY




6 Pazgen 6. Oomen OOMeH BEIISCTB U 9
BEIECTB U MpeBpallcHue
npeBpanieHne SHEPTHUH B KIIETKE
JHEPTHUM B KJIeTKe
9 )

7 Paznen 7. HacneacrBennas 9
HacaencreeHnas uHpOpMAIUS U
uHdopmauus u peanm3artus e€ B
peaau3auus eé B KJICTKE
KjeTke (9 u)

8 Pazpea 8. JKn3HEHHBIN UK 6
Ku3HeHHBIN UK | KJICTKU
KJIETKH (6 1)

9 Pazpen 9. Crpoenue u 17
CrpoeHnue u ¢dbyHKIIN
pyHkuun OpraHU3MOB
opranusmos (17 u)

10 | Pazgen 10. Pa3smHuokeHue u 8
Pa3zMHoxeHHE H pa3BuTHE
pa3BuTHe OpraHU3MOB
opraHusMos (8 4)

11 Pazpgen 11. I'enetuka — Hayka 2
I'enernka — Hayka | O
0 HACJIECTBEHHOCT
HACJIEACTBEHHOCT | U U
U M U3BMEHYMBOCTH | U3BMEHYMBOCTH
OpPraHu3MoB (2 4) | OPraHU3MOB

12 | Pazmen 12. 3aKOHOMEPHOCTH 10
3aKOHOMEPHOCTH | HACJIEACTBEHHOCT
HACJEACTBEHHOCT | U

u (10 v)

OLIEHUBAIOT,
UHTEPIPETUPYIOT U

(hOpMUPYIOT COOCTBEHHYO
no3uuuto. PazBuBaroT
MO3HABATEIBHBIN HHTEpPEC U

yYMEHHE O0BSACHATh
pe3yIbTaThl
OMOJIOTHYECKHUX
HUCCIIEIOBAaHUMH,
ucnons3ytoT KT B

pEIICHUH KOTHUTUBHBIX
3agad. CaMOCTOSITENEHO
KOPPEKTUPYIOT YUeOHYIO

JCATCIIBHOCTD,

JEMOHCTPHUPYIOT HABBIKH

03HaBaTEIbHON

peduekcun. YBepeHHO

MOJIB3YIOTCS
OHOJIOrNYECKO
TEPMUHOJIOTHUEN

YcrHbIi onpoc,
WHTEPaKTHUBHBIC 3aJJaHus,
TEPMUHOJIOTUUCCKHIA
TUKTAHT, MPAKTHKYM

Ccouika s
YUUTEIIS:
bubmuoreka LIOK
https://m.edsoo.ru/7

f41c292

YcTHBIH ompoc,
MHTEPaKTHBHBIE 3a/IaHus,
TEPMUHOJIOTUYECKUM
JHUKTaHT, IPAKTUKYM

Ccplika st
YUUTEIIS:
bu6mmoreka IJOK
https://m.edsoo.ru/7

f41c292

YcTHBI onpoc,
WHTEPAKTHUBHbIC 3aJaHUs,
TEPMHUHOJIOTUUECKUN
JIUKTAHT, TPAKTUKYM

CcrUika mid
YUUATEIS:
bubmuoreka LIOK
https://m.edsoo.ru/7

f41c292

YcTHBI onpoc,
WHTCPAKTUBHBIC 3a/laHUA,
TEPMHUHOJIOTUYECKUI
IUKTAHT, IPaKTUKYM

CcpUika misd
YUUTEIS:
bubmoreka IIOK
https://m.edsoo.ru/7

f41c292

YcTHBI onpoc,
MHTEPAaKTHBHBIE 3a/laHUs,
TE€PMHHOJIOTUYECKHI
JUKTaHT, NPAKTUKYM

Cchuika s
YUUTENS:
bubmoreka IIOK
https://m.edsoo.ru/7

{41292

VYceTHBIl ompoc,
WHTEPAKTHUBHBIE 3aJaHUs,
TEPMHUHOJIOTUUECKUM
JUKTAHT, IPaAKTUKYM

Ccolika s
YUUTEIIS:
bubmuoreka IIOK
https://m.edsoo.ru/7

f41c292

YcTHBI ompoc,
HWHTEPAKTUBHBIE 3aJaHHUs,
TEPMUHOJIOTUUECKUM
JIMKTaHT, TPaKTUKYM,

Cchuika mis
YUUTEIS:
bubmuorexa IIOK
https://m.edsoo.ru/7

HaCIIeTUI0
(3cTeTudeckoe
BOCIIHTaHUE)




3a4€T f41c292
13 | Pa3men 13. 3aKOHOMEPHOCTH 6 YerHbIit onpoc, Ccouika s
3aK0HOMEPHOCTH | U3MEHYHBOCTH WHTCPAKTUBHEIC 3aJIJaHUS, | YUUTEIS:
H3MEHYHBOCTH (6 TEPMUHOJIOTHYECKHI bubmmoreka [JOK
q) JUKTAHT, IPAKTUKYM https://m.edsoo.ru/7
f41c292
14 | Pa3nen 14. I'eneTtnka 3 YcTHBIH ompoc, Ccbuka ans
I'eneTnka YyeJoBeKa WHTEPaKTUBHBIC 3a/IaHUS, | YUHATEIS:
yesoBeka (3 4) TEPMUHOJIOTHYECKHI bubmoreka [IOK
JTUKTAHT, PAKTUKYM https://m.edsoo.ru/7
f41c292
15 | Paznen 15. Cenexnus 4 YceTHsIl ompoc, Ccebuika aiis
Cenexkuust OpraHu3MOB WHTCPAKTUBHBIC 33JIaHUS, | YUUTEIS:
opraHusmMos (4 4) TEPMHUHOJIOTUUECKUM Bubnuoreka [IOK
TUKTAHT, TPAKTHKYM https://m.edsoo.ru/7
f41c292
16 | Pa3zpea 15. buorexHosorus u 4 YcTHBIH ompoc, Ccplka st
BuorexHosorus | CUHTETHYECKas WHTCPAKTUBHBIC 33JIaHUS, | YUUTEIIS:
CUHTEeTHYeCKAast Ouosorus TE€PMHHOJIOTUYECKHI bubnmorexa [IOK
ouoJiorus (4 1) JIUKTAHT, THCbMEHHAs https://m.edsoo.ru/7
ITPOBEpPKaA f41c292
17 | Pe3epBHOE Bpemsi 1
OO0111€€ KOJIMYECTBO 102
JacoB
11 knacce (102 uaca)
Ne Pa3znen Tema Koa- Bujanl nesTeJILHOCTH Koutpoan DJ1eKTPOHHBIE OcHOBHBIE
n/n BO (uudposbIe) HAINpPaBJIEeHUA
4aco0B o0pa3oBaTeJIbHBIE BOCIIUTATEJILHOM
pecypchbl NesITeJILHOCTH H
pyHxkumonaabHoI
TPAMOTHOCTH
1 Paznen 1. 3apoxaeHue u 4 CaMOCTOSITEIBHO YerHbIit onpoc, Ccoluika mis OyHKIMOHAIbHAS
3apo:xaenue u pasBUTHE ONPEACIIAIOT 1eJIM YICOHOM | MHTEPAKTUBHBIC 3aJaHMs, | yUUTEIS: rPaMOTHOCTb
pa3BuTHE HBOJIOIMOHHBIX JIESATEIILHOCTH U COCTABIISAIOT | TEPMHUHOJIOTUICCKHI bubnmorexa [JOK (ecTecTBeHHOHay4YHa




IBOJIOLMOHHBIX MIPEJICTaBICHUH B
npeacTaBieHnii B | Ouonoruu

ouoJsiorum (4 u)

Paznen 2. MukposBonronus 14
MuxkposBoawnusa | U €€ pe3yIbTaThl

U eé pe3yIbTaThl

(14 9)

Paznen 3. MakposBononus 6
Maxkpo3BoJiiouust | U €€ pe3ysIbTaThl

U e€ pe3yJibTaThl

(69)

Paznen 4. [Ipoucxoxnenue 15
IIpoucxo:xkaenue u | U pa3BUTHE

pa3BUTHE KU3HU JKU3HU Ha 3emiie

Ha 3emuie (15 v)

Pazpgea 5. [Ipoucxoxnenue 10
Ipoucxoxaenue YyenoBeKa —

Yye0BeKa — AHTPOIIOTEHE3
anTpomnorenes (10

1)

Paznea 6. OKxosnorus — 3
Ikonorus — HayKa o

HAyKa 0 B3aMMOOTHOIIIEHU
B3aMMOOTHOIIEHH | SIX OPTaHU3MOB U

SIX OPraHU3MOB M | HaJOPTaHU3MEHH
HA/IOPTAHU3MEHH | BIX CUCTEM C

bIX CHCTEM C OKpY>KaroIen
OKpYy:Kamouiei cpenoit

cpenoii (3 1)

Paznen 7. Opranusmsl u 9

Opranusmbl u
cpena oouranus (9

cpema oOuTaHus

IUIaH U3Y4EHHUSL.
Onpeaenstor
OCHOBOIIOJIararoIue
MOHSATHSI, OBJIA/IEBAOT
METOAaMH HayYHOI'O
MO3HAHUS, CTPOAT
MEHTaJIbHbIE KapThl
MOHATHH, CXEMbI U TaOJIHIIB,
pelIaT OHOIOTHYECKU
3a1auu. JeMOHCTPUPYIOT
BJIaJICHUE SI3bIKOBBIMHU
CpeAcTBaMu IpU OTBETax. B
nporiecce MPOAYKTHBHOTO
obmenust GopMuPYIOT
COBPEMEHHYIO HAy4HYIO
KapTUHY MHpa.
CaMOCTOsITEBHO BELYT
MH(POPMAITMIOHHO-
MO3HABATENIHHYIO
JeSITeTHbHOCTD C
MCTOYHUKAMH WH(POPMALUH,
KPUTHYECKU OLCHUBAIOT,
WHTEPIPETUPYIOT U
(hOpMUPYIOT COOCTBEHHYTO
no3uuuio. Pa3suBaior
MO3HABaTeNBHBIN HHTEPEC U
YMEHHE 00BSACHATH
pe3yIbTaThl ONOJIOTHYECKUX
HCCIIE0OBAHNUN, UCIIOJIB3YIOT
UKT B pemienun
KOTHUTHBHBIX 3a/1a4.
CaMocCTOsATENBHO
KOPPEKTUPYIOT y4eOHYIO
JeSITeIbHOCTD,
JEMOHCTPHUPYIOT HaBBIKH

IUKTaHT

https://m.edsoo.ru/
Tf41cc74

YcrHbIi ompoc,
WHTEPaKTHBHBIE 3a/IaHUS,
TEPMUHOJIOTUUCCKHIA
JIUKTAHT, IPAKTUKYM

Ccouika s
YUUATEIS:
bubmuoreka LIOK
https://m.edsoo.ru/
7f41cc74

YcTHBI onpoc,
HWHTCPAKTUBHBIC 3a/laHUA,
TEPMUHOJIOTHYECKHI
JUKTAaHT

CcpUika mid
YUUTEIS:
Bu6nmoreka IJOK
https://m.edsoo.ru/
7f41cc74

YcTHBIH ompoc,
MHTEPAaKTHBHBIE 3a/JaHUs,
TEPMUHOJIOTHYECKHI
JUKTAHT, IPAKTUKYM

Cchuika s
YUUTEIS:
Bu6nuoreka IJOK
https://m.edsoo.ru/
7f41cc74

VYceTHbIl ompoc,
WHTEPAKTHUBHBIE 3aJaHUs,
TEPMHUHOJIOTUUECKUM
JUKTaHT, IPAKTHUKYM

Ccolika s
YUUTEIIS:
bubmuoreka IIOK
https://m.edsoo.ru/
7f41cc74

YcTHBI onpoc,
WHTCPAKTUBHBIC 3a/IaHUAA,
TE€PMHHOJIOTHYECKHI
JUMKTaHT, NPAKTUKYM

Cchuika s
YUUATEIIS:
bubmoreka IIOK
https://m.edsoo.ru/
7f41cc74

VYceTHbIl onpoc,
HWHTEPaKTHUBHbIE 3aJJaHus,
TEPMHUHOJOTUUECKUM

Ccoluika s
YUUTEIIS:
bubmuorexa IIOK

S, ATATEITbCKAS,
MaTeMaTH4yecKas,
JI00aTbHBIC
KOMIIETEHIINH,
KpeaTHBHOE
MBIIIIEHHE),
TOITYJIAPU3AIUS
Hay4YHbIX 3HAHUI
cpenu AeTeu,
9KOJIOTHYECKOE
BOCTIMTaHUE,
TpyZIOBOE
BOCITUTaHUE H
npoeccHoHaATbHOE
camoomnpezeneHue,
NaTPUOTHYECKOE
BOCTIHTAaHUE 1
thopmupoBaHue
poccuiickoin
UJICHTHYHOCTH,
MPHOOIIEHUE IETEH K
KYJIbTYPHOMY
HaCIeTUI0
(acTeTmueckoe
BOCITUTaHUE)




)

MMO3HABATENHLHOMN pedekcum.

YBEpEeHHO NOIb3YITCA

AUKTAHT, IPAKTUKYM

https://m.edsoo.ru/
Tf41cc74

8 Pasznen 8. DKO0J0THUs BUIOB 9 OHOJIOTNYECKON YcrHblii onpoc, Ccplika st
DKoJ0rusi BUIOB M | U TOIMYJISALUI TEPMHUHOJIOTHEN WHTEPAaKTUBHBIC 3a/IaHUS, | YUHATEIS:
nonyasumii (9 4) TEPMUHOJIOTHYECKHI bubmmoreka [JOK

JUKTAHT, MPAKTUKYM https://m.edsoo.ru/
7f41cc74

9 Pa3zpnen 9. Oxonorus 12 YceTHsIH ompoc, Ccebuika aiis
Jkojaorus coo01IecTB. WHTEPaKTUBHBIC 3a/IaHUS, | YUHATEIS:
€0001eCTB. DKOJIOTHYECKHE TEPMUHOJIOTHUECKHIA bubnunoreka [IOK
IKoJIOTHYECKHE CUCTEMBI JUKTaHT, MIPAKTUKYM https://m.edsoo.ru/
cuctembl (12 1) 7f41cc74

10 | Pazgen 10. buochepa — 6 YerHBI# omnpoc, Ccbuika st
Buocdepa — riobanbHas WHTEPAKTUBHBIE 3aJaHUsl, | YYUTEIs:
rJ100aJbHast JKOCUCTEMA TE€PMHHOJIOTHYECKHI bubnmorexa [IOK
skocucTeMa (6 9) JUKTAHT https://m.edsoo.ru/

7f41cc74

11 | Pazgen 11. Uenosek u 6 YcrHblii onpoc, Ccpuika s
YesioBek U OKpYy>Karomas WHTEPaKTUBHEIC 3a/IJaHUS, | YUUTEIS:
OKPYKAOUIAsA cpena TEPMHUHOJIOTUUECKUN Bubnuoreka [IOK
cpena (6 u) JIUKTAHT, THCbMEHHAas https://m.edsoo.ru/

IIpOBepKa 7t41cc74

12 | Pe3epBHOE BpeMs 8

Oo1miee KOMTMUECTBO 102

qaCoB




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
e buonorus. 10 knacc. YueOHUK. YTIyOJICHHBIH YPOBEHb.
e buonorus. 11 kinacc. YueOHUK. YTIyOJICHHBIN YPOBEHb.

METOAUYECKHUE MATEPHUAJIbBI J1JIs1 YUUTEJIA
e buonorus. Paboune nporpammel. [Ipenmernas muHus yaeOHUKOB «JIMHUS KUSHH.
10-11 xnaccel

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

e Kypnan «Hayka u xxu3nb» https://www.nkj.ru
Hetu u Hayka https://childrenscience.ru
Kpatkast Teopus u 3amanus https://www.yaklass.ru/p/biologia
NutepaktuBHbie TecThI https://testedu.ru/test/biologiya
Buneo-ypoxku https://resh.edu.ru
Buneo-ypoxku https://interneturok.ru/subject/biology
Buneo-ypoxku https://school.infourok.ru/videouroki
ATtnac-onpenenurens pacteHuit https://www.plantarium.ru/
Anaromnueckue Mmoaeiu https://www.biodigital.com/
IToaroroska k I'MA https://bio-oge.sdamgia.ru
ITogroroska x 'MA http://in-natura.ru
ITonroroska xk I'A https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-biologiya type-vebinar
e [loaroroBka k 'MA https://distant-lessons.ru/vse-zapisi-bloga-po-biologii
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