I'OCYIAPCTBEHHOE ABTOHOMHOE OBIHIEOBPA3OBATEJIBHOE YYPEXX/IEHUE

«PaccmoTpeHo»

Pykosogutens MO

/Pomanosa B.O./

IIpotoxkom Ne 1

or «28» asrycra2023T.

CAPATOBCKO! OBJIACTH

«JIunuen -untepHat 64»

«CoraacoBano»
3amecTuTens mupekropa mo YP
TAOY CO «Jluneit-uatTepHaT
64»

/CyneiimanoBa 1.B./

«29» asrycra 2023 r.

«YTBepKAAI0»
Hupexkrop 'AOY CO «Jlumeii-
WHTEpHAT 64»

/bakan C.B. /
[Tpuxa3z Ne 638
ot «31» aBrycra 2023 .

Mopnucan: Bakan CeeTnaxa BunanaosHa
DN: C=RU, S=CapatoBckas obnacTs,
L=Caparos, T=[upektop, O="
FOCYOAPCTBEHHOE ABTOHOMHOE
OBLUEOBPA3OBATEJIbHOE |
YUYPEXIOEHWE CAPATOBCKOW
OBJIACTW "IULEN-MHTEPHAT 64",
CHWNC=05028754143,
WNHH=644907440651, E=sarli64@mail.ru,
G=CseTnaHa BunaugosHa, SN=bakan,
CN=bakan CseTnaHa BuHangosHa
OcHoBaHMe: i NOATBEPKAAIO ATOT AOKYMEHT
CBOEVH YAOCTOBEPSIOLLIEH NOANNCHI0

MecTo Mo,
[ara: 2023-08-31 15:40:11

PABOYAS ITPOT'PAMMA

1o yueoHoMy nipeamety «buosorusy
cpeaHero ooiero oopa3oBaHus
(0a30BBIN YPOBEHb)

[IpunsTo Ha 3acenanuu
MeIarornyeckoro CoBeTa
nporokost Ne 1

oT «29» asrycra 2023 .

2023 r. Caparos



PaGouas nporpamma cpeanero odmero oopasoanus (10-11 kiaaccsl)

no yueoOHomMy npeamerty «buoJsiorus»,
0a30BbIi YPOBEHD

Copep:xanue
1. IlosicHuTeIbHAS 3alIUCKA 3
1.1. OGmiast xapakTepucTuka yueoHoro npeamera «buosorus. 4
bazoBbili ypoBEHB»
1.2. llenu yueOHoro npeameta «buonorus. bazoBeiii ypoBeHb)» 6
1.3. Mecto yuebHoro npenmeta «buonorus. ba3oBblil ypoBeHb) B 7
y4eOHOM IJIaHe
2. Conepxanne yueoHoro npeamera «buosorus. ba3zoBbiit
YPOBEHB»
10 kmacc 8
11 knacc 24
3. IliianupyemMblie pe3yJibTaThl OCBOCHHUS Y4eOHOI0 mpeaMeTa 35
«buoJsiorus. ba3oBblii ypOBEHBY
JIn4yHOCTHBIE pE3yJIbTAThI 35
MerarnpeaMeTHbIE PE3YIbTAThI 39
[IpenmeTrHbIe pe3yIbTaThI 43
10 kmacc 44
11 knacc 45
4. TemaTnuyeckoe IJIAHNPOBAHME 48
5. Cucrema oueHMBaHUS 54




1. llosicHUTEABLHAA 3AIIUCKA

Pabouas mporpamma no yuebHomy npenmery «buonorusi. ba3oBblil ypoBeHb» CpeaHero

obmero oOpazoBanusi 'AOY CO «Jluuel-unrepHat 64» pa3paboTaHa B COOTBETCTBHU C

TpeOOBAHUSIMU:

®denepanpHoro 3akoHa oT 29 nexabps 2012 roma Ne 273-®3 «OO6 obpa3zoBaHuHM B
Poccuiickoit denepanun»;

npukaza MunmnpocBemenus ot 22.03.2021 Nell5 «O6 yrBepxknenun Ilopsiaka
OpraHu3allil W OCYILECTBICHUS 00pa30oBaTENbHON NEATENBHOCTH 10 OCHOBHBIM
o0mieo0pa3oBaTeIbHBIM MIporpaMMaM — 00pa30BaTENbHBIM MPOTpaMMaM HayaIbHOTO
00111er0, OCHOBHOT'O OOIIETO U CPEIHEro 00Iero odpa3zoBaHUsY;

npuka3za Munnpocsemenuss Poccum ot 23.11.2022 Ne 1014 «OO6 yTBepkIeHUH
dbenepanbpHO 00pa30BATENBLHON MPOTPAMMEBI CPEAHETO 00IIIero 00pa3oBaHUNY,;
@denepanbHOTO TOCYAAPCTBEHHOTO O0pa30BaTEIbHOIO CTaHJApTa CPEIHEro OOIIero
oOpasoBanus, yTBepkaAEHHOTO Npuka3om [Ipruka3z MunoOpuayku Poccuu ot 17.05.2012 1.
Ne 413 (¢ usmMeHeHusIMHU U TOTIOTHEHHUsIME OT: 29 nexabps 2014 ., 31 nexadps 2015 1., 29
utons 2017 r.);

«Crparerueit pa3Butus BocnuTanus B Poccuiickoit @enepanuu Ha nepuoa 10 2025 rogay,
yTBepkaeHHo Pacnopsbkenuem [IpaButenscrBa Poccuiickoit @enepanun ot 29 mas 2015
rona Ne 996-p;

Canurapusle mnpasuna CaunlluH 2.4.3648-20 "CaHuTapHO-3NHIEMHUOJOTHYECKUE
TpeOOBaHUS K OpraHU3alusIM BOCIUTAHUS U 00yUYeHUs, OTJbIXa U 0310POBJICHUS JAeTel U
MOJIOAEKH",  YTBEPKJACHHBIMU  TOCTAaHOBJIECHHEM [J1aBHOrO  TOCYJIapCTBEHHOTO
caHuTapHoro Bpauda Poccuiickoii @eneparun ot 28 centsops 2020 roga Ne 28;
Canurapnsle npaBuwia U HopMbl CanlluH 1.2.3685-21"I'urnennueckne HOpMaTHBBI U
TpeOOBaHUsI K OOECTeUeHHI0 0e30macHOCTH W (Wiau) Oe3BpeAHOCTH IS 4YellOBEKa
dbakTOpoB  cpensl  obwWTaHHA",  YTBEPXKICHHBIE  IOCTAHOBJICHWEM [ J1aBHOTO
roCyIapCTBEHHOr0 caHuTapHoro Bpaua Poccuiickoit denepaunu ot 28 stuBapsa 2021 rona
Ne 2;

OOIT COO I'AOY CO «JIunein-untepHar 64»;

Pa6oueii mporpammel Boctiutanus TAOY CO «Jluneii-untepHar 64»;

@enepalibHbIl MEepeUeHb 3JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYpCOB, AOMYIIEHHBIX K
UCIIOJB30BAaHUIO IMIPU pEANU3allMd  UMEIOUMX TOCYJapCTBEHHYIO aKKpEIUTALUI0
00pa3oBaTeNbHBIX IPOrpaMM HauaIbHOTO 00IIET0, OCHOBHOTO OOIIET0, CPETHEro 001Iero
o0pa3oBaHus, yTBEPKACHHBIN prkazoM Munnpocsenieaus Poccun ot 02.08.2022 Ne 653
@DenepanbHbIi NMepeueHb YUeOHHKOB, YTBEP)KICHHBIN MPUKAa30M MUHIPOCBEUICHUS OT
21.09.2022 Ne 858

yueOHble TocoOusl, KOTOpPBIE BBITYCKAIOT OpPraHM3allid M3 TEPEeyHs, YTBEPKIECHHOTO
npuka3zom MuHoOpHayku ot 09.06.2016 Ne 699

1.1. O0mas xapakrepucTuka yueoHoro npeamera «buonorus. bazoBbeiii ypoBEeHb)

[Tporpamma o yueObHoMy npeamety "buosorus" (nanee - OM0I0THS) HA YPOBHE CPEAHETO

obmero obpazoBanus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 oOpazoBannu B Poccuiickoit Denepanmm»y, ®I'OC COO, Konmnenmuu mnpenogaBaHus

yuebHoro npeaMera «bruosorus» U OCHOBHBIX INOJIOKEHUH (enepanbHOil paboueit mporpaMMel

BOCIIMTaHUA.



VYuebublii npeamer «buonorus. bazosoro yposus» uzyuenus (10—11 xiaccsr) sBisercs
OJTHUM U3 KOMIIOHEHTOB MpeAMETHON 00sacTi «EcTecTBEeHHO-HAYYHBIE ITPEIMETHI».

[Tporpamma no yuebnomy npeamety «buosnorus. bazoBoro ypoBHs» Iaét nmpeacTaBieHue
0 LeJNH U 337adax u3ydeHus yueoHoro mpenmera «buonorus» Ha 6a30BOM ypoBHE, ONpeesseT
o0s13aTebHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEPKaHUE, €T0 CTPYKTYPHUPOBAHUE T10 pa3jeiiaM 1
TeMaM, paclpejesieHue IO KiiaccaM, PEeKOMEHIYeT MOCJeI0BaTeIbHOCTh M3Y4YeHHs] yueOHOro
MaTepuana ¢ Yy4€TOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSA3€H, JOTHKH Yy4eOHOro
npoliecca, BO3pacTHBIX 0coOeHHOCTeH oOywaronmxcs. B mporpamMe mo OuMojoruu peaan3oBaH
NPUHIUIT IPEEMCTBEHHOCTH C U3Y4YEeHHUEM OMOJIOTHN Ha YPOBHE OCHOBHOTO 00I1Ier0 00pa3oBaHus,
Onarozaps 4emy MpoCMaTPUBACTCS HANPABIEHHOCTh Ha MOCIIEAYIONIEe pa3BUTHE OMOJIOTHUECKUX
3HaHUHM, OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAyYHOTO MHPOBO33PEHUS,
9KOJIOTHYECKOr0 MBIIICHHS], MPEACTaBIEHUH O 370pOBOM 00pa3ze >KU3HM, Ha BOCIHTAaHUE
OEpEeKHOTO OTHOIICHHS K OKpYKarolel mpupoaHoi cpene. B mporpamMMe mo OMoOruu Takke
MOoKa3aHbl BO3MOXKHOCTH ydeOHOro mpeamera «buonorus» B peanusamnuu tpedoBanuiit ®I'OC
COO x m1aHupyEeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U MTPEAMETHBIM pe3yJibTaTaM 00ydeHUs U
B ()OPMUPOBAHNUU OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHOW AESATEIbHOCTH OOYyYarouuxcs Mo
OCBOCHHUIO COJEPKaHUS OHOJNOTHYECKOr0 O00pa3oBaHWs HA YPOBHE CpEIHEro O0OIIero
o0Opa3oBaHusl.

VYuebubiii npenmer «buomorus. ba3oBblii ypoBeHB»» Ha ypOBHE CpPEAHEro OOIIEro
00pa3oBaHUs 3aBepIIacT OMoIOrnYeckoe 00pa3oBaHuE B IIKOJIE M OPHEHTUPOBAH Ha PACIIMPEHHE
U yriyOJjeHue 3HaHui 00yJaronuxcsi 0 )KHBOW MPUPOJIe, OCHOBAX MOJIEKYJISIPHON M KJIETOYHOM
Ouosiornu, SMOpPHOJIOTHM W OWOJIOTMM pa3BUTHSA, TEHETHUKH, CEJICKIIMH, OMOTEXHOJIOTHH,
SBOJIIOIIMOHHOTO YUYEHHUS U SKOJIOTHH.

CrpykTypa mporpamMmbl 1o ydeOHOMY TipeameTy «buonorusi. ba3oBelii  ypoBEHbBY»
OTpa’kaeT CUCTEMHO-YPOBHEBBIN M HBOJIOIMOHHBIN MOIX0AbI K H3y4eHuto ouonoruu. CoriacHo
UM, U3y4aloTCs CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS )KUBBIX CUCTEM Pa3HOI'O YPOBHS
OpraHu3alliy, 53BOJIONMU OPraHMYECKOro MHpa Ha 3emie, COXpPaHEeHUs OHOJOTHYECKOTO
pa3HooOpa3us ianeTsl. Tak, B 10 kimacce M3y4aroTCs OCHOBBI MOJIEKYJISAPHOW W KIJIETOYHOM
OuosornK, AMOPUOTOTUU U OHWOJOTUW Pa3BUTHS, TEHETUKH U CEJICKI[UH, OMOTEXHOJIOTHU HU
CUHTETHUYECKON OMOJIOTUH, aKTyaTU3UPYIOTCS 3HAHUA OOydaroIuxcs 1Mo OOTaHHKE, 300JI0THH,
aHatomuu, (usmosiornu 4deimoBeka. B 11 kiacce mM3ydaroTcsi 3BOJIIOIMOHHOE YYEHUE, OCHOBBI
9KOJIOTUU U YUYCHHE 0 Onocdepe.

VYuebubiii npenmer «buonorus. ba3zoBblii ypoBeHB» NpU3BaH 00ECIEUUTH OCBOCHHE
00yJaromuMucs: OMOJIOTHYECKUX TEOPUN U 3aKOHOB, MJICH, MPUHIMIIOB U MPaBWII, JISKAIIUX B
OCHOBE COBPEMEHHOI €CTeCTBEHHO-HAYYHOI KapTHHBI MUPA, 3HAHUN O CTPOEHUH, MHOT'000pa3uu
U OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJSIUH, OUOLIeH03a, YKOCUCTEMBbI, O BBIIAIOIIUXCS
HAYYHBIX JOCTHKCHHSIX, COBPEMEHHBIX HCCIICOBAHHUSIX B OHOJIOTHH, TPUKIATHBIX AaCIEKTaX
Ouosnoruueckux 3HaHWM. J{7s pa3BuUTHSA U MOJJEpXKaHUS WHTEpeca o0ydaroumxcs K OMooruu
HapsIly CO 3HAYUTENIBbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaja B COJEp:KaHUU MPOTrpaMMbl 1O
OHMOJIOTUM TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAaHOBIICHUS W PAa3BUTHUS TOW WM MHOMU
oOnacTu OMOJNIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIIEHUE Ba)KHEHIIMX
OMOJIOTUYECKHX U KOJIOTUIECKUX MPOOIIEM.

1.2. llean yyednoro npeamera «buosnorus. bazoBblil ypoBeHb»

Lenp m3yuenus ydyeOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE — OBIAJICHHE
00y4aromuMHUCs 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHM3alluM >KUBBIX CHCTEM
Pa3HOTO paHra v NpuoOpeTeHNne YMEHUI UCTIONb30BaTh ITH 3HAHUS B OPMUPOBAHUU UHTEpECa K
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onpeaenéHHol 00macTu MpodeccCHoHAILHON NeATENbHOCTH, CBS3aHHOW C OMONIOTHEH, WU K
BBIOOPY yueOHOT0 3aBeIeHHs I TPOAOIDKEHUS OHOIOTUYECKOro 00pa30BaHMUs.

Jloctuxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIieHrneM CIeIYIOIMUX 3a1au:
-0CBOEHHE OOYYaIOIMMUCSA CHCTEMbl OMOJOTMYECKHX 3HaHHM: 00 OCHOBHBIX OHMOJIOTHYECKHX
TEOpUSX, KOHIICTLHAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M MpaBUiIaX, COCTABISIOLINX
COBPEMEHHYIO E€CTECTBEHHO-HAy4YHYIO KapTHHYy MHpa; O CTPOCHHH, MHOroodpasuu u
OCOOCHHOCTSIX OMOJOTHYECKHX CHCTeM (KJIEeTKa, OpraHu3M, IOMYJSIus, BHJI, OHWOTEOICHO3,
ounocepa); 0 BBIIAIOMINXCS OTKPBITUSAX U COBPEMEHHBIX HCCIIEAOBAHUAX B OUOJIOTHH;
-03HAKOMJICHHE OOYYarOIIUXCS ¢ METOJAAMH TO3HAHHS KUBOW MPUPOJIBI: UCCIICIOBATEIBCKUMU
MeTOAaMu OMOJIOTHUECKUX HayK (MOJIEKYJISIPHOH W KJIETOYHOM OHOJOrWH, SMOPHOJIOTHU H
OMOJIOTUM PA3BUTHSI, TEHETUKH U CEJIEKIMH, OMOTEXHOJOTMH WU CHUHTETHUYECKON Ouonoruu,
NAJICOHTOJIOTUHU, JKOJOIMH); METOJaMH CaMOCTOSITENIbHOIO TMPOBEACHUS OHOJIOTHYECKHX
WCCJICIOBaHUN B Jlabopatopuu W B Tpupoae (HaOmoaeHHWe, H3MepeHue, SKCIEPUMEHT,
MOJICTUPOBAHUE);
-OBJIaJICHUE OOYYalOUIMMHCS YMEHUSMU: CAMOCTOSTEIbHO HAaXOJAWUTh, aHAIM3UPOBATH U
HCIIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIINIO; TIOJIh30BATHCS OMOIOTUYECKON TEPMUHOJIOTUEN U
CUMBOIIMKOW; YCTAaHABJIMBATH CBS3b MEXK/IY PA3BUTHEM OUOJIIOTUH M COIIMATTbHO-I)KOHOMUYECKUMU
¥ OKOJIOTHYECKUMH MPOOIeMaMy YeTI0OBEUECTBA; OLIEHUBATH IMOCIIECTBUS CBOEH eI TEILHOCTH 110
OTHOIICHHIO K OKpPY)KAIOLIEH NpPUPOAHOM cpene, COOCTBEHHOMY 30POBBIO M 37J0POBBIO
OKPY’)KaIOIIMX JIIOJIeH; OOOCHOBBIBaTH W COONIOAATh MEphl MPOGUIAKTHKHA HH(PEKIIMOHHBIX
3a00eBaHUM, TpaBWJIa TOBEACHHUS B TMPHUPOJEC M oOOecredeHHus 0e30MacHOCTH COOCTBEHHOU
KU3ZHEJEATENIbHOCTH B YPE3BBIYAMHBIX CHUTYaIUSX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 00J1aCTH OHOJIOTHH;
-pa3BUTHE Yy OOYYAIOIIUXCS WHTEIUICKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH B MpoIiiecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBHITUSIMU U COBPEMEHHBIMH HCCIEIOBAHUSIMHU B OHOJIOTHH,
pelraeMbpIMi €10 TIpo0JieMaMu, METOJOJOTHEeH OMOJOTHYECKOr0 HCCIEAOBAHUS, TPOBEIACHHUS
OKCIIEPUMEHTATBHBIX HCCIICOBAaHUM, pEIIeHUS OWONOTHYECKUX 3a7ad, MOJCTUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;
-BOCIIUTAHUE Yy OOYyYaromMXCs LEHHOCTHOTO OTHOIIECHHS K J>KMBOW MPUPOJE B IEJIOM U K
OTIENbHBIM €€ 00BbeKTaM U SBJICHUSM; (OPMHpPOBAHME SKOJIOTHYECKOM, TE€HEeTHYECKON
rPaMOTHOCTH, OOIIeH KyJbTYphl NMOBEIACHHS B MPUPOJIE; MHTETpAIlMM €CTECTBEHHO-HAayYHBIX
3HAHUMH;
-puobOpeTeHre O00yJYaIONIMMUCSI KOMIETEHTHOCTH B PAMOHATBHOM MPHPOAONOIB30BAHUN
(coOnronenue mpaBWJI TOBEACHHS B IPHPOJE, OXPaHbl BHJIOB, HKOCHCTEM, OHOChEpHI),
COXPAaHEHUHU COOCTBEHHOTO 3[I0OPOBBS M 3JIOPOBBS OKPYKAIOIIUX JIOACH (COONIONCHUS Mep
npodunakTuku 3a00aeBaHmil, o0ecrieueHrne 0€30MaCHOCTH KUZHEEATEIIbHOCTH B UpE3BbIUaiHBIX
CUTYalLUAX IPUPOTHOTO U TEXHOTEHHOT'O XapaKkTepa) Ha OCHOBE MCIOIb30BaHUS OMOJOTHYECKIX
3HAHUW U YMEHUH B MOBCEIHEBHOM KU3HM;
-CO3/laHHMEe  YCIOBUH 1  OCO3HAaHHOro BbhIOOpa  OOyYarOIIMMHCS  WHIUBUAYaTbHON
00pa3oBaTeNbHOW TPAEGKTOPUHU, CIOCOOCTBYIOMICH MOCIEAYOIEeMYy MpodecCHOHaTLHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBUU C WHIWBHUIYaTbHBIMH HHTEpECAMH U MOTPEOHOCTIMHU
peruoHa.
1.3. MecTto y4yedHoro npeagmera «buosorus. ba3oBbiil ypoBeHb» B y4eOHOM IIaHe



OO11ee yuCIIO YacoB, OTBEICHHBIX HAa M3y4YeHHE OMOJIOrHU Ha 6a30BOM YPOBHE CPEIIHETO
obmiero oopazoBanusi, coctaBiser 68 yacos: B 10 kinacce — 34 gaca (1 yac B Heneno), B 11 kimacce
— 34 gaca (1 gac B HezemiO).

OTO6op opraHu3alMOHHBIX (GOPM, METOAOB H CPEIACTB OOydeHUs OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEUM(PHUKU €ro COJEp>KaHUS M HANpaBJIEHHOCTU Ha MPOAODKEHHE
OMOJIOTMYECKOr0 00pa30oBaHUsS B OPTraHM3AIUAX CPEIHEro MPOPECCHOHATHPHOTO M BBICIIETO
o0OpazoBaHwUs.



2. COAEP) KAHUE OBYUYEHMUA 10 KJIACC

Tema 1. Bnosnorus kak Hayka

CoBpemenHast Ouoyorusi — KOMIUIEKCHass Hayka. KpaTkas wucropus pa3BUTHS OHOJOTHH.
buonornueckue Hayku M u3yyaemble UMH MpobOiembl. DyHIaMeHTadbHbIE, MPUKIAIHBIE U
MOMCKOBBIE HAYy4YHbIE UCCIIEOBAHUS B OMOJIOTUH.

3HavyeHne Ouonoruu B (POPMUPOBAHWUU COBPEMEHHON E€CTECTBEHHO-HAYYHON KapTHUHBI MUpA.
[Ipodeccun, cBs3anHbie ¢ Ouonoruell. 3HaYeHHE OMOJOTMH B TMPAKTHYECKOW ACSITEIBHOCTH
YeJIOBeKa: MEULIUHE, CEJTbCKOM X035UCTBE, IPOMBILIIEHHOCTH, OXPaHEe MPUPOIBI.
JdemoncTpauuu

[optpersl: Apucrorens, Teodpact, K. Jlunne#t, XK. b.Jlamapk, Y. Japsun, VY. Tapseii,
I'. Menpgens, B. W. Bepnanckumii, WM. II. IlaBnos, M. W. MeunukoB, H. W. Basuios, H.
B. Tumodees-Pecorcknii, k. Yorcon, ®@. Kpuxk, /I. K. benses.

Tabmuie! u cxeMbl: «CBsI3b OMOJIOTUH C IPYTUMH HayKaMny, «Crucrtema OMOJIOTHYECKUX HAYKY.
Tema 2. JKuBble cucTeMbl U UX U3yUEeHUE

KuBble cucTemMbl Kak MpeaMeT u3ydeHus Ouonoruu. CBONCTBA JKHUBBIX CHCTEM: E€IHHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb, CJOKHOCTh M YHOPSAIOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPTraHM3allMs, CaMOBOCIPOMU3BEJICHUE, Pa3IpakUMOCTbh,
U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHU3aLMH )KUBBIX CUCTEM: MOJIEKYJIIPHBIN, KIIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIMH,
HOMYJIAUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMoreoneHoTnueckuit), ouocdepusiii. Iporeccsr,
INPOUCXOJSAIINE B KHUBBIX cucTtemMax. OCHOBHbIE Tpu3HAaKH >kuBoro. Ku3Hb Kkak ¢opma
CylllecTBOBaHUsl Marepuu. Haykn, wu3ywaromue KUBBIE CHUCTEMbl Ha pa3HbIX YPOBHSX
OpraHu3alu.

N3yuenne >kMBBIX cHCTEeM. Mertoasl Ouonorndeckoi Hayku. HaOmroneHuwe, u3MEpeHHE,
DKCIEPUMEHT, CHUCTEMarh3auus, MeraaHanu3. [loHATHE O 3aBUCHMMOW M  HE3aBUCHUMOU
nepemenHoil. IlmanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumore3. Hynesas
runore3a. [loHsaTue BEIOOPKU H €€ JO0CTOBEpHOCTH. Pa3zdpoc B Omonorndeckux nanHbix. OneHka
JIOCTOBEPHOCTHU TOJYYEHHBIX pe3yiabTaToB. [IpUUMHBI MCKaKEHHSI PE3yJIbTAaTOB SKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmumpl 1 cxembl: «OCHOBHBIC TPU3HAKU KU3HW», «buonormdeckue cucremb», «CBOMCTBa
JKUBOM MaTepum», «YpOBHHM OpraHU3allMy KUBOW MPUPOAbD), «CTpOEHUE KUBOTHOM KIETKHY,
«Tkanu KUBOTHBIX», «CHCTEMBI OpPraHoOB YEJIOBEUECKOrO0 OpranusMay», «buoreomneHos,
«buocdepay, «MeToabl U3yUSHHS KUBOK TPUPOIBD».

Oo6opynoBanue: naboparopHoe 000OpyIOBaHHME HJsi TMPOBENCHUS HAOMIOJICHHM, W3MEpCHHIA,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonb3oBaHKEe pa3TUYHBIX METOJ/IOB MIPU U3YUEHUU )KUBBIX CUCTEM.
Tema 3. buosorust KieTku

Knetka — cTpykTypHO-(hyHKIIMOHANBHAS eqUHUIA KUBOTO. McTopust OTKpbITHS KieTKU. PaboThl
P.'yka, A. Jleenryka. Knerounas teopus (T. [lIBanu, M. lllneitnen, P. Bupxos). OcHOBHBIE
MOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeTo1bI MOJIEKYIISIPHOM U KJIETOYHON OMOJIOTUU: MUKPOCKOMHS, XpoMmarorpadus, d1eKTpodopes,
METOJT MEYEHBIX aTOMOB, AuddepeHnnaibHoe HeHTpudyrupoBanme, KyIbTHBUPOBAHUE KIETOK.
H3yuenue uxcuposannwix kiemox. INEKTPOHHAS MUKpOCKonHs. Koxgokanvhas mukpockonus.
Bumanvnoe (npudscusnennoe) uzyuenue Kiemox.

JdemoHcTpauuu



[loptpersl: P. I'yk, A. JleBenryk, T. llIBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOW MUKPOCKOI, «DIEKTPOHHBINH MUKPOCKOM», « cTopus pa3BuUTHA
METO/I0B MUKPOCKOTTUI.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaTbl pacTUTENbHBIX, >KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3yueHne MeTOAOB KJIETOYHOM Ouonoruu (Xpomartorpadus,
anextpodopes, nuddeperiumanpHoe nenTpudyruposanue, [T1IP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XHUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPAMHUKPOIJIEMEHTHI. Boxa u €€ posib Kak
pacTBOPUTEIS], peareHTa, y4acTue B CTPYKTYPUPOBAHUH KJIETKH, TEIJIOPEryJ i, MUHepanbHbIe
BEIIECTBA KJIETKH, UX Ouojorndeckas poJib. Polib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuueckue BeIecTBa KIeTKU. bruosornyeckue nonumepsl. benku. AMUHOKHCIOTHBIA COCTaB
6enkoB. CTpykTyphl OenkoBOoW Moiekynbl. IlepBuuHas cTpykTypa Oenika, MENTUAHAS CBS3b.
Bropuunasi, TpernuHas, deTBepTUYHAs CTPYKTypbl. JleHarypamus. CBolicTBa O€JIKOB.
Knaccudukanms 6enkoB. bruonornueckue GpyHkiuu 6enkoB. [lpuonui.

YrneBoapl. MoHOCaxapuabl, AWCaXapubl, OJUTOCAXapUAbl M Tonucaxapuasl. OOmmil 1iaH
CTpOCHUS U (PU3UKO-XUMUIECKHE CBOMCTBA YIIIeBOI0B. bronorndeckrne GyHKIUN yTIeBOIOB.
Jlumuaer. T'uapodunsHO-TUAPOdOOHBIE cBOiicTBa. Knaccudukarnus munumoB. Tpuriunepuisl,
doconunuabl, BOCKH, CTepouabl. buomornyeckue ¢GyHKuu JunuaoB. OOmme CBOMCTBa
OMOJIOTUYECKIX MEMOpaH — TeKy4eCTh, CIOCOOHOCTh K CAMO3aMBIKaHUIO, TTONYTPOHUIIAEMOCTb.
Hyxknennoseie kucnotsl. JIHK n PHK. Ctpoenune nyknennoBbix kuciot. Hykneoruasl. [Ipunnmn
koMmruieMeHTapHocTu. [IpaBuimo Yapradpda. Crpykrypa JHK — gBoitHas crnupaib.
Mecronaxoxaenue u ouonornyeckue Gynkuu JJTHK. Bunsr PHK. ®ynkuun PHK B kieTke.
Ctpoenune moiiekynsl AT®. Makposprudeckue cBsizu B MoJiekysie AT®. buomormyeckue
¢ynkunn AT®. BoccTaHOBIEHHBIE MEPEHOCUMKH, WX (GYHKIMH B KieTke. /[pyeue
HyKneozuompugocgamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouoiiorus: OMOXMMHYECKHEe W Ouopu3MUecKue WCCIEAOBaHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Modenupoeanue cmpykmypovl U @QYHKYuUi
buomonexyn u ux Komniexkcos. KomnvromepHulil Ouzatin u opeanuyecKuti Cunme3 OUOMONEKYI U UX
HenpupoOHbuLX AHAN0208.

JdemoHcTpaunu

[optpersr:  JI. Ilomunur, Jx. Yorcon, @.Kpuk, M. Yunkunc, P.®pankiun, . Canrep,
C. [Ipy3unep.

Huarpammsbl: «PacnpenesieHue XUMUYECKUX JIEMEHTOB B HEXKMUBOU MpUpoze», «Pacnpenenenne
XUMHUYECKHUX AJIEMEHTOB B )KMBOU MPUPOIEH.

Tabmuier u cxemsl: «lleproandeckast Ta0IHUIIA XUMUIECKUX SIIEMEHTOBY, « CTPOCHHUE MOJICKYJIbI
BOJAb», «BemiecTBa B cocTaBe OpraHusmMoB», «CTpoeHue Mojekyibl Oenka», «CTpyKTypbl
0enkoBoll MoJiekynb», «CTpoeHue MOJIeKyl YrieBoaoB», «CTpOEHHE MOJIEKYJ JIMIHIIOBY,
«HyxiienHoBbIe KUCIOTH, « CTpoeHrE MOJEKYJIbl ATD».

OO6opyaoBaHue: XMMUYECKas MTOCYy1a U 000PYI0BaHHE.

Jla6opaTopnasi pa6oTa «O0HapykeHHEe OEITKOB C TTOMOIIBIO KAY€CTBEHHBIX PEAKITHIN.
JladbopaTtopHasi paGora «lccnegoBaHue HYKIEMHOBBIX KHUCIOT, BBIIEJIEHHBIX M3 KJIETOK
Pa3JIMYHBIX OPTaHU3MOBY.



Tema 5. Ctpoenue u GyHKINH KIETKH

Tumel KJIETOK: JyKapuoTHYecKas U mpokapuotudeckas. CTpyKTypHO-(QYHKIIMOHATHHBIC
00pa3oBaHMS KIETKH.

Ctpoenune mpokapuoTHYeCKO KieTku. Kiertounas cteHka Oaktepuit m apxeil. OcoOeHHOCTH
CTPOCHHUsI TeTEPOTPOGHON U aBTOTPO(PHON TPOKAPUOTUUECKHUX KIETOK. MECTO M POJIb TPOKAPHOT
B OMOIIEHO3aX.

Crpoenne u (GyHKIMOHUPOBAHUE ODYKAPUOTHUECKOW KieTKu. I[lma3matmdeckas memOpaHa
(mmazmanemma). CTpykTypa IUta3MaTHUeckod wmeMmOpaHbl. TpaHCIOPT BEHIECTB uepe3
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIA (nud¢ysus, obnery€éHnas auddQysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcmopT). [lomynponunaemocts memOpanbl. PabGora
HATpUil-KaJIMeBOro Hacoca. DHAOUTO3: MUHOIUTO3, paronuros. Dx301uto3. Kiietounas creHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHOW CTEHKH pacTeHUM, TPHOOB.

Hurommazma. [luto3zons. I[lutockenmer. JIBwkeHue 1murTormiasmbl. OpraHouabl  KJIETKH.
OnHomMeMOpaHHBIC OPraHOWABI KJIETKU: dHAomIa3Marudeckas cetb (DIIC), anmapar I'onbmxw,
JU30COMBI, UX CTpoeHHe U (yHKUMU. B3auMoCBs3b OJHOMEMOpPAHHBIX OPraHOUIOB KJIETKH.
CtpoeHue TrpaHyJsIpHOTO pEeTUKylIyma. Mexanusm Hanpasnienus Oenxoe ¢ OIIIC. CunHTe3
pactBopuMbIX  OenkoB. CuHTE3  KJIeTOuHbIX MeMmOpaH. ['maakuii  (arpaHyssipHBIN)
sHAOIUTa3MaTHUecKuil peTukynyMm. CekperopHas QyHkuus anmnapara [onbmxu. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I o1b0xcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pacturenbHbix KieTok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH: MHUTOXOHAPWH, TIJIACTHIABL.  [Ipoucxoowcoenue
mumoxonoputi u naacmuo. Cumbuoeenesz (K.C. Mepexcxoscxuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUM  MUTOXOHIApUA U miacTuiA. [lepBuuHble, BTOPUYHBIE M CJIOXKHBIE IJIACTHJIbI
(OTOCHUHTE3UPYIOIIUX JYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEWKOIJIACTHl  BBICHIMX
pacTeHun.

HemeMmOpanHubie opranonabl kiaeTku CTpoeHne u GyHKIIMH HEMEMOPAHHBIX OPTaHOUIOB KIIETKH.
Pu6ocomsl. IIpomesicymounvie Quramenmul. Muxkpo¢puiaMeHThI. Axmunogvle
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBblIE KOMHOHEHMbl HEeMbIUEYHbIX KIemoK.
Mukpotpy6ouku. Krnerounsrii mentp. CTpoeHHWE | JBW)XCHHE JKTYTHKOB MW PECHHYCK.
MuxkpotpyOouku 1utoriasmel. Llentpuons. berku, accoyuuposanuvie ¢ MuKkpoguiameHmamu u
muxpompyboukamu. Momopmvie benku.

Snpo. OGonouka siapa, XpoMaTHH, KapuoIjIa3Ma, SJIPBIIIKH, UX CTpoeHue U PyHKIuU. S nepHblil
O0enkoBbIi MaTpukc. [IpoOCTpaHCTBEHHOE pACHOJIOXKEHHE XPOMOCOM B HHTEp(ha3HOM sjpe.
Dyxpomamun u cemepoxpomamun. benku XxpomMaTuHa — TUCTOHBL. JJuHamuka s0epHoll 000104KU
6 mumose. HoepHulii mpancnopm.

Kinerounsie BrimroueHusi. CpaBHHUTEIbHAS XapaKTEPHCTHUKA KIETOK JYKapHOT (PacTUTEIbHOM,
XKUBOTHOU, TPUOHON).

JdemoHcTpauuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmumpl 1 cxembl: «CTPOCHHE DYKAPUOTHUECKOW KIETKH», «CTpOCHUE KUBOTHON KIIETKH,
«CtpoeHne pacTUTENbHON KIeTKH», «CTpoeHue MUTOXOHApUN», «Aapo», «CtpoeHue
MPOKAPUOTUUYECKON KIIETKI.

OO6opynoBaH#e: CBETOBOM MHKPOCKON, MHUKPOMpPENapaThl PacTUTEIbHBIX, >KHBOTHBIX KJIETOK,
MUKpOTIpenaparhl 0aKTepHalbHbBIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHUS KIETOK Pa3IMYHBIX OPraHU3MOBY.
IIpakTuyeckas padora «l3yueHue CBONCTB KIETOYHOW MEMOpaHBI».



JlabopaTopnass padora «McciemoBaHue muasMonM3a M JIEMJIA3MOJIM3a B PaCTUTENBHBIX
KJIETKaxX.

IIpakTuyeckas pabora «/3yueHue ABUKEHUS LUTOIIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NMPeBpallleHUe JHEPTUU B KJIETKe

AccuMWISIIIUS U JAUCCUMWISIMS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMEHa BeIeCTB:
aBTOTPO(HBIN U TeTepOoTPOdHBIN. YUacTre KUCIOpoaa B OOMEHHBIX Ipolieccax. JHEPTeTUUECKOe
obecrieuenue KieTku: npespamieHue AT® B oOMeHHBIX nporieccax. DepMeHTaTUBHBIN XapaKTep
peakiuii kieroyHoro Merabonuzma. @epMeHThI, UX CTPOCHUE, CBOMCTBA U MEXAaHU3M JICHCTBUSI.
Kodepmentsl. OTiinuust GepMEHTOB OT HEOPraHUYECKHX KAaTaau3aTOPOB. belKu-akTHBaTOPHI U
OCNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEpMEHTATHBHBIX pEAKIU OT pa3IHMYHbIX
(daxTopoB.

[lepBHUYHBII CUHTE3 OPraHUYECKUX BEIECTB B KIIeTKe. DOTOCUHTE3. AHOKCULEHHDIU U OKCUSEHHbIU
Gdomocunmes y 6akmepuii. Ceemocobuparoujue nuemMeHmol U NUSMeHMbl PeaKyuoHHO20 YeHmpa.
Pons xmopormmactoB B miporecce ¢potocunte3a. CpetoBas U TeMHOBas (pa3bl. Pomoodsixanue, C3-
, C4- u CAM-munvi ¢omocunmesa. IlponyKTUBHOCTh (POTOCHHTE3a. BnusHuE pa3IMdHBIX
(bakTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HHUTpH(pUUUpYIOIIHE OakTepuw,
Kele300aKTeprn, CepoOaKTEpUn, BOJIOPOIHBIE OaKTepHu. 3HAYCHHE XEMOCHHTE3A.

AnaspoOHble opraHu3mbl. Bunel OposkeHus. IIpoaykTel OposkeHHSI W WX HCIIOJIB30BaHHE
YeJI0BEeKOM. AHa’pOoOHbIE MHUKPOOPTaHU3MBI KakK OOBEKTbl OMOTEXHOJIOTMH W BO30YIUTENH
0ose3Hel.

AspoOHBIE OpraHU3MBbl. ITaIlbl JHEPTETHIECKOTO 0OMeHa. [ToAroToBUTENbHBIN ATar. [ THKOIN3 —
0OECKHUCIOPOAHOE PACUICTIIEHUE TIIOKO3bI.

buonornueckoe OKHCIEHWE, WIM KJIETOYHOE [bIXaHWe. Poilb MHUTOXOHIpUII B Ipoleccax
Oouonornyeckoro okucienus. lluxnuyeckne peakuuu. OxucauTenbHoe ¢GochopuIMpoBaHUE.
Onepeus membpannoco epaouenma npomonos. Cummes ATD: paboma npomomnnou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro MyTH OOMEHa BEIIECTB Mepea  aHadpPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOro 0OMEeHa.

JdemoHcTpauuu

[Moptpersr: k. [Ipuctin, K. A. TumupsizeB, C.H. Bunorpaackuii, B. A. DHrenprapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuip! u cxembl: «POTOCUHTE3», « JHEpreTHIeCKui 00MeH», «brnocuuTes 6enkay, «CTpoeHue
depmenTa», «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOH MHMKPOCKOI, OOOpPYJOBaHUE JUIsI NPHUTOTOBJICHUS TOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPEapaToB.

JlaGopaTtopnas padora «/3ydeHHe KaTaIMTHUECKOW aKTUBHOCTU (EPMEHTOB (Ha NpHMeEpe
aMuUJIa3bl WIM KaTana3bl)y».

JladopaTopnasi padora «/3ydeHne QpepMEHTATHBHOTO pPACIICIICHUS MEPOKCHA BOAOPOJIA B
PaCTUTENBHBIX U JKUBOTHBIX KIIETKaX).

JladopaTopnasi padota «CpaBHeHHE TTPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a».
JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Hacnencreennast uHGopManus U peanu3anus eé B KieTke

Peakuuu maTpuunoro cunTe3a. [[puHIMN KOMIJIEMEHTAPHOCTH B PEAKIIUAX MATPUYHOTO CUHTE3A.
Peanuzanus HacnencTBeHHON nHOpMarun. ['eneTrnueckuii KoJ, ero cBoicTBa. TpaHCKPUIIINS —
MaTPUYHbIN CUHTE3 PHK. IIpuHIHIIBL TPaHCKPUIILIWU: KOMIIJIEMEHTApHOCTb,
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aHTUNAPaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuynvix PHK 6 sykapuomuyeckoii
kiemxke. Hexooupyrowue PHK.
Tpancmsamus u e€ sranbl. Yuactue TpaHcnoptHeix PHK B Ouocuntese Oenka. YcmoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Postb pubocoM B OnocuHTE3€e Oenka.
Coepemennvie npedcmagnenus o cmpoenuu 2enog. OpraHuzanus T€HOMa Y MPOKapuoOT U
JyKapHuoT. Perymnsus akTHBHOCTH T€HOB Y poKapuoT. [ unotesa onepona (. XKakob, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHog y 3ykapuom. Ponv xpomamuna 6 pecynayuu
pabomul eenos. Perymnsiust o0OMEHHBIX MPOLIECCOB B KileTke. KiieTouHslii romeocTas.
Bupycsl — HeklteTouHbIe (OPMBI JKU3HHU U 00IUTaTHBIC Tapa3uThl. CTPOCHUE MPOCTHIX U CIIOKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTepruodaroB. Kuszunennwiii yuxn JJHK-cooepacawux supycos, PHK-
codeparcawux upycos, bakmepuogacos. Obpamnas mpaHckpunyus, peeepmasa, uHmezpasa.
BupycHbie 3a0oneBanusi yenoBeka, XUBOTHBIX, pacteHuid. CITUJ], COVID-19, conuanpHbie U
MEAUIMHCKHIE MPOOIEMBI.
buoungopmamura: unmecpayus u anaruz oonvuwux maccueos («bigdatay) cmpykmyprHwix
buonoeuueckux oanHvlx. Hanomexnonozuu 6 buonozuu u meouyure. Ilpoepammupyemole ghyHxkyuu
benxos. Cnocodvl 0ocmasku 1ekapcma.
JdemoHcTpauuu
[Moptpetsr: H. K. Konsuos, JI. . UBaHOBCKUH.
Tabmuie! 1 cxeMbl: «buocunTe3 6enkay, «I'eHeTndeckuii ko, «Bupycen», «baktepruodarmy.
IIpakTyeckas padora «Co3gaHue MOAEIU BUPYyCay.
Tema 8. /Ku3HeHHBIH HUKJI KIETKH
Krnerounsiii ki, ero nepuoabl u peryisaiusa. Uarepdaza u muto3. OCOOEHHOCTH MPOIIECCOB,
nporekatomux B uHTepdasze. IloaroroBka kieTku K jAeneHuto. [IpecuHTeTHYECKUA
(MTOCTMHUTOTUYECKHUI), CHUHTETHMYECKHH W TOCTCUHTETUYECKUM (MPEMUTOTHYCCKUN) TEPUOIBI
UHTEpQa3bl.
Matpuunslii cunte3 JJHK — permkanus. punnune! permukanun J{HK: xommiiemMenTapHOCTS,
IIOJIyKOHCEPBAaTUBHBIM  CHHTE3, aHTUHapamieabHOCcTh. Mexannsm  perumkanuu  JJHK.
Xpomocombl. CTpoeHnue xpomocoM. Termomepsl U TemoMepasza. XpOMOCOMHBIN HA0Op KIETKU —
KapuoTuM. JIUTUIOUIHBIM W TaluIOUIHBIA HAO0OPhI XPOMOCOM. [ OMOJIOTMYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.
[enenune kietku — Muto3. CTaaAuu MHATO3a M MPOUCXOMSIINE B HUX MPOLECCHl. TUmbl MUTO3A.
Kaprokunes n nutoknHes. buosornueckoe 3HaueHUE MUTO3A.
Perynsiius MUTOTHYECKOTO [UKIIA KIETKHU. [Iporpammupyemast KIeTo4Has THOeb — aromnTo3.
Knerounoe sapo, XpoMocombl, (YHKIMOHAJIbHAs TE€HOMHKA. Mexanuzmvl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas xiemxa» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUSA KIIEeMKU.
JdemoncTpauuu
Tabmumpl u  cxembl: <«OKWM3HEHHBIA TUKI KIETKH», «MwuT03», «CTpOCHHE XPOMOCOMY,
«Pennmukamms JJHK».
O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKponpenaparsl: « MUTO3 B KJIETKaX KOpeIIKa JyKay.
JlaGopaTtopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.
JlabopaTopnasi padora «HabmroneHne MuTO3a B KIIETKaX KOHYMKA KOPEIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)».
Tema 9. Ctpoenue u pyHKIMH OPraHu3MOB
Buonorudeckoe pasnoodpasue opranu3MoB. OTHOKIETOYHbIE, KOJOHUATBHBIEC, MHOTOKJIETOUHBIC
OpTaHU3MBI.
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Oco0eHHOCTH CTPOCHUS U KU3HENCATEILHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepun, apxeu,
OJTHOKJICTOYHBIE TPHUOBI, OJHOKIETOYHBIE BOJOPOCIH, JPYrue NPOTHCTHL. KoloHHambHBIC
OpTaHU3MBI.
B3anmocBA3bp 4YacTeil MHOTOKJIETOYHOrO OpraHu3ma. TKaHu, OpraHbl M CHCTEMBI OpPraHoOB.
OpranusM Kak enuHoe 1enoe. ['omeocras.
Tkaaum pacteHuid. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeibHAs, MOKPOBHAS, MPOBOJISIIAS,
OCHOBHas1, MexaHnueckas. OCOOEHHOCTH CTpOeHUs, PYHKIMIA U pacronokKeHHs TKaHEeH B opraHax
pacTeHuN.
TkaHM >KUBOTHBIX M 4YeJOBEKAa. THUIMBI KUBOTHBIX TKAHEH: SMHUTENUaIbHAs, COCIUHHUTENIbHAS,
MbIleYHass, HepBHas. OCOOCHHOCTH CTPOCHUs, PYHKIIMA U PACIIONOXKCHHsS TKaHEH B OpraHax
JKUBOTHBIX U YEJIOBEKa.
Opranbl. BereratuBHblE M T€HEpaTUBHBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMbI OpPraHOB
JKUBOTHBIX U yesnoBeka. OyHKIUM OpraHOB U CUCTEM OPIaHOB.
Omnopa Ttena opranu3moB. Kapkac pacrenHuid. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
J)KUBOTHBIX. HapyHbIli 1 BHYTpeHHUM ckesneT. CTpOeHHE U TUIbI COETMHEHUS KOCTEH.
JIBukeHre opraHu3MoB. [IBuKeHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIHOE, JKIYTHKOBOE,
pecHu4HOE. JIBM)KEHME MHOIOKJIETOYHBIX pPACTEHUW: TpPONM3MbI M HACTHHU. J[BUXkKeHue
MHOTOKJICTOYHBIX )KHBOTHBIX U YEJIOBEKA: MbIlieuHas cucrtema. Pediekc. CkelneTHbIe MBIIIIIBI U
ux padora.
[uranue opranusmos. IloryomnieHue BOABI, YIVIEKUCIOrO ra3a M MHUHEPAIbHBIX BEILECTB
pacteHusamu. [Iutanue >XMBOTHBIX. BHYTpPHIOIOCTHOE W BHYTPHUKIETOYHOE NHUIIEBAPEHUE.
[InTaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUINEBAPUTENBHOIO TpakTa. llumeBaputenbHble
xkenesbl. [InimeBapurenbHas cucremMa 4yeaoBeKa.
Heixanue opranu3moB. [[pixanuwe pacteHuid. Jlprxanwe >xuBoTHBIX. uddys3us ra3oB uepes
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlprxarenbHas MOBEPXHOCTH. JKabepHoe U NEroyHoe
IbIXxaHue. JlpIxaHue MO3BOHOYHBIX J>KMBOTHBIX M YEJIOBEKA. ODBOJIOIMOHHOE YCIO0XHEHHE
CTPOEHHUs JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JIpIXxaTenpHasi cucTeMa uejoBeka. MexaHusm
BEHTUJISIIIAY JIETKUX Y MITUI U MICKOMUTAOIINX. Perynsnus npixanus. J[pixaTenbHble 00bEMBI.
TpaHcnopT BelIECTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHCIOPT BEIIECTB Y
KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTemMa IM03BOHOYHBIX )KMBOTHBIX
u yenoBeka. Cep/iie, KpOBEHOCHBIE COCY/IbI U KpoBb. Kpyru kpoBooOpareHus. JBOIIOIUOHHBIE
YCIIO)KHEHHS CTPOEHMSI KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX. PaboTa cepnua u eé
peryJsius.
Beinenenue y oprannszmMoB. Brinenenue y pactenuil. Boigenenue y xkuBoTHbIX. COKpaTUTENIbHBIE
Bakyon. Oprausl BoifeneHus. OuibTparnus, CeKperus 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MBbI
paboThl OpraHoB BeieneHHs. CBsI3b MOJIOCTH TeJla ¢ KPOBEHOCHOW M BBIICTUTEIFHON CHCTEMaMHU.
Brigenenue y mO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. CTpoeHue u (yHKIIMOHUPOBAHUE
He(pona. OOpazoBaHNE MOYH y YEIOBEKA.
3amuTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3MoB. CHOpbl OakTEpHWil W ITUCTHI
NpPOCTEHINX. 3alliuTa Yy MHOTOKIETOYHbIX pacteHuid. Kyrtukyna. CpeacTtBa MacCMBHOM U
XUMHUYECKOH 3aIUTEL. OUTOHITUIEI.
3amuTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpPOBBI M UX MPOU3BOJHBIC. 3allUTa OPraHU3Ma OT
Oone3neil. MmmyHHast cuctema dYenoBeka. KIETOYHBIE HM  TyMOpPalbHBII HMMMYHHTET.
Bpoxnaéuuelii 1 npuoOpeTéHHBIM  cneunpuyeckuid HMMMyHHTET. Teopusi KIOHAJIBHO-
cenexktuBHoro ummyHnurera (I1. Opiaux, @. M. bepner, C. Tonerasa). BocrianurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHU.
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PaznpaxxumocTs U perysisiuusi y opraHu3moB. Pa3apakuMoOCTh y OJHOKJIETOYHBIX OPIaHHU3MOB.
Takcucsl. Pa3npaxuMocCTh U peryJisnys y pacTeHUi. POCTOBBIE BElECTBA U UX 3HAYCHUE.
HepBHas cucrema u peduexTopHast peryssiius y >KMBOTHbIX. HepBHas cuctema M e€ OTIEINbI.
OBOJIIOIIMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOM CUCTEMBI Y JKMBOTHBIX. OTHENBI TOJIOBHOIO
MO3ra MO3BOHOYHBIX >KUBOTHBIX. Pedrnexc u pednexropHas nyra. besycioBHble U yCIOBHBIE
pediekcol.
['ymopasibHas peryiasuus 1 SHAOKPUHHAS CUCTEMA )KMBOTHBIX U yesoBeKa. JKene3bl S9HAOKPUHHON
CUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB. B3auMOCBA3b HEPBHON U SHIOKPUHHOU CHCTEM.
l'unoranamo-runoduzapHas cucrema.
JdemoHcTpauuu
IToptper: W. I1. I1aBnos.
Tabmuupr u  cxembl: «OAHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl IBETKOBBIX pacTeHui», «CHCTeMBbl OpraHoB
MIO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee cTpoeHne HacekoMbix», «TkaHM pacTeHui»,
«KopneBeie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE JHCTOBOW IIACTUHKHY, «TkaHM
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas cucremay,
«/lpixarenbHast  cucrema», «HepBHas cucrema», «Koxka», «Mplmieynas cucremay,
«BpraenurensHas cuctemMa», «DHIOKPUHHAs cucTemay, «CTpoeHue MbIIby, «MMyHUTETY,
«KumeunononoctHele», «Cxema NUTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOUYHBIX
XKHUBOTHBIX», «CTpoeHue ruzips», «CTpoeHue IiaHapun», «BHyTpeHHee CTpoeHHe A0XKAEBOI0
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMmbIKaromuxcs», «HepBHasg cucrema nrTuny», «HepBHas cucrteMa MIIEKONUTAIOIINAXY,
«HepHas cuctema yenoBekay, «Pediekcy.
O6opynoBaHHe: CBETOBOM MHMKPOCKOI, MHKpOIpernapaTbl OJHOKIETOYHBIX OPraHHW3MOB,
MUKpOIpenaparsbl TKaHeW, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMH HACEKOMBIX, UTJIOKOXKHUX, JKHUBbBIC
IK3EMILTSIPhl KOMHATHBIX PACTCHHM, TepOapuu pacTeHUN pa3HbBIX OTIENIOB, BIAKHbIE MIpermapaTsl
KHBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeNIOBEKa,
00opyI0BaHKE I IEMOHCTPALIMHU TOYBEHHOT'O U BO3IyIITHOT'O MUTAHUSI PACTCHUHN, pacIeTNICHHS
Kpaxmaja u 0elKoB moj JeiicTBrueM (GepMeHTOB, 000pyI0BaHUE ISl AEMOHCTPALIUU OIBITOB IO
U3MEPECHUIO JKU3HEHHOM EMKOCTH JIETKMX, MEXAHU3Ma JbIXAaTeJIbHbIX JABUKEHUN, MOIEIH
TOJIOBHOT'O MO3Tra Pa3IN4HbIX )KUBOTHBIX.
JlaGoparopHas padora «/3yueHue TkaHel pacTeHUI.
JlabopaTopnasi pabora «/3yueHne TkaHel KUBOTHBIX».
JlabopaTopnasi pabora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».
Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB
@opMbl Pa3MHOKEHHUSI OpraHU3MOB: Oecroyoe (BKJIIOYasi BETETaTUBHOE) W IOJIOBOE. Buiw
0ecIooro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYJIILINS, (parMeHTAIHs, KIOHUPOBaHHE.
[TonoBoe pazmuoxkenue. [lonoBbie kineTkn, i ramersl. Meio3. Ctaguun Mmeiiosa. [loBenenne
xpomocoM B Meio3ze. Kpoccunroep. buonornueckuid cMbICIT Me€i03a M TOJOBOTO Ipoliecca.
Melio3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.
[Ipen3aponpimieBoe passutue. ['ameToreHnes y »KMBOTHBIX. [lonoBeie skene3pl. OOpa3oBaHue U
pa3BUTHE MOJIOBBIX KJIETOK. CriepmaTorenes u ooreHes. CTpoeHNe NOJI0BBIX KIETOK.
OmonoTBOpeHne ¥ SMOpPHOHANBHOE pa3BUTHE KHUBOTHBIX. CrOCOOBI OIIOAOTBOPCHHMS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.
WnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOpPHUOJIOTHS — HayKa O pa3BUTHH
opranu3mMoB. Mopghozenes — o0na u3 2nasnvix npodem amopuonoeuu. Konyenyus mopgpoeenos u
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Mmooenu mopgoecenesza. Ctaauu SMOpHOTeHe3a JKUBOTHBIX (Ha MpuMepe Iarymiku). JpoOnenue.
Tunel apobnenus. /[Jemepmunuposannoe u HedepmuHuposanuoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH POOJICHUS MIIECKONMUTAIOIIUX. 3apOJIbINIEBbIC JIMCTKH (TACTPYIISIIHS).
3akjialka OpraHoB W TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOE BIMsAHME YacTeu
Pa3BHUBAIOIIETOCS 3apoJibliia (AMOpUOHANIbHAS UHTYKIIUs ). 3aK/IaKa TJIaHa CTPOEHHUS )KUBOTHOTO
KaK pe3ysbTaT UepapXuyecKux B3aUMOJEHCTBUI reHoB. BiusHue Ha sMOpHOHAIbHOE pa3BUTHE
pa3IUYHbBIX (PAKTOPOB OKPY>KAIOLIEH cpeabl.
Poct u pasButHe *uBOTHBIX. [locTamOpuonanbHeli nepuoa. IIpsmoe u HempsMoe pa3BUTHE.
Pa3zutue ¢ meramopo3oM y OeClO3BOHOYHBIX M MO3BOHOYHBIX >KMBOTHBIX. bromormueckoe
3Hau€HUE NPSIMOIrO M HENPSAMOIO pPa3BUTHUSA, MX paclpocTpaHeHHe B mpupone. Tumbsl pocra
KHUBOTHBIX. PaKTOPBI PETYISIIUUA POCTA KUBOTHBIX M 4esioBeka. CTaguu MOCTIMOPHOHAIBHOTO
pa3BUTHUA y )KMBOTHBIX M 4esioBeka. [lepuoabl oHTOreHe3a yenoeka. CtapeHue u cMepTh Kak
OMOJIOTHYECKHUE TIPOIIECCHI.
PasmuoxeHne u pasButue pacreHuid. ['amerodut m cropodur. Meiio3 B KU3HECHHOM ITUKIIC
pacrenuii. O6pa3oBaHue Criop B mpoliecce Meito3a. ['amerorenes y pacrenuii. OmiogoTBopeHue u
pa3BUTHE PACTUTENBHBIX OPraHu3MoOB. JIBOMHOE OIJIONOTBOPEHUE Yy I[BETKOBBIX PAaCTEHHM.
OO6pa3oBaHue 1 pa3BUTHE CEMEHHU.
MexaHu3MBbI PeTyJIALUNA OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.
JdemoncTpauuu
[Toptpersr: C. I'. Hapamun, X. [lIneman.
Tabmunplr U cxembl: «BereratuBHOe pa3MHOXKeHUE», «TUIMBI OECIONOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbl», «Pa3MHOXeHHEe »HBIUIEHB», «Pa3MHOXEHHE TUApb,
«Meros», «Xpomocombly, «l'amerorenes», «CTpoeHHE SHULEKIECTKH M CIIEpMaTO30M1ay,
«OcHOBHBIE CTaIuM OHTOTeHE3a», «IIpsiMoe U HenpsAMoe pa3BuTHE», «Pa3zBUTHE MaliCKOTO )KyKay,
«Pa3zButne capanum», «Pa3Butne mArymku», «/[BOHHOE OIUIOZOTBOPEHUE Yy LBETKOBBIX
pacrenuii», «CTpoeHHe CeMsH OJHOJIOJIbHBIX U JBYAOJBHBIX pacTeHUiD», «KU3HEHHBIA LUK
MOPCKOH KamycTbD», « KM3HEHHBIN UK MXa», « ) KU3HEHHBIN LMK TaOPOTHUKAY, « KU3HEHHBIN
LIUKJI COCHBI».
OOGopyaoBaHue: CBETOBOM MHKPOCKOII, MHKpPOIIpENnapaThl SHUIEKJIECTOK W CIIEPMaTO30HIOB,
Mozeib «L{MKII pa3BUTHSA JIATYIIKIY.
JlabGopaTtopHas padora «/3ydyeHue CTpoeHuUs MOJTOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpenaparaxy.
IIpakTnyeckasi padora «BbIsIBIEHHE TMNPU3HAKOB CXOJICTBA 3aPOMBIINIEH MO3BOHOYHBIX
JKUBOTHBIX).
JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.
Tema 11. I'eHeTHKa — HAYKa 0 HACJIeICTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB
Hctopust craHOBIEHHs M Pa3BUTHUA I€HETHKM Kak Hayku. PabGoter I'. Mengens, I'. ne ®pusa,
T. Moprana. Ponb oreuecTBeHHBIX yu€HBIX B pa3BuTuu renetuku. Padotst H. K. Konbiosa, H.
. Basuiosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeea-
Pecosckoro.
OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJIENIbHBIE IEHBI,
aJIbTEPHATUBHBIE IPU3HAKHU, IOMUHAHTHBIN U PELIECCUBHBIN PU3HAK, TOMO3UI0Ta, TETEPO3UrOTa,
qycTas JMHUA, THOPUIBL, TeHOTHII, (heHoTUT. OCHOBHBIC METOBI TEHETUKHU: THOPHIOIOTHYECKUH,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETUYECKU.
JdemoncTpauuu
Hoptpersr: I'. Mennens, I'. ne ®pus, T.Mopran, H. K. Komsnos, H. U.Basunos, A.
H. benosepckuit, I'. /[. Kapnieuenko, 0. A. ®unumuenko, H. B. Tumodeer-Pecorckuii.
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Tabmuie! 1 cxeMbl: « MeTOIbI TeHETUKIY, «CXEeMBI CKPEITUBAHUSD).
JlaGopaTopnasi pa6ota «lpo3oduina kak 00bEKT FreHETHIECKUX UCCIICOBAHUIT.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpuanoe ckperniuBanue. IlepBoiii 3akoH MeHzens — 3akOH eauHOOOpasusi THOPHUIOB
nepBoro nokoJienus. [IpaBuino nomuHupoBanus. Bropoit 3akoH MeHens — 3aK0H paclienieHust
npu3HakoB. lluTojormyeckre OCHOBBI MOHOTHOPUIHOTO CKpelIMBaHUS. ['HIOTe3a YHMCTOTHI
ramer.
AHanuzupyrouee ckpeuiuBaHue. IIpoMexyTouHbI XapakTep HacieaoBaHusA. PaciuerieHue
MPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.
Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHIens — 3aKOH HE3aBUCUMOTO HACIleIOBAHUS
npu3HaKoB. [{uTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIUBAHUS.
CueruieHHOE HacnenoBanue npu3HakoB. Pa6otel T. Moprana. CuerieHHOe HaclieIoBaHHE TeHOB,
HapyLIECHNE CLUEIIJICHUS MEXIy Ff€eHaMU. XpOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.
I'enetuka mnona. XpOMOCOMHBIA MEXaHU3M OIpEAETeHUs] Toia. AyTOCOMBI M IOJOBBIE
XpOoMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHbId MoJ. ['eHeThyeckas CTPYKTypa MOJOBBIX
xpoMmocoMm. HacrienoBanre Npu3HAKOB, CIEIUIEHHBIX C ITOJIOM.
I'enotun kak wnenoctHas cucrema. IlnedoTponus — MHOXKECTBEHHOE [JEHCTBHE TIEHA.
MHoxecTBEeHHbIN ajuienu3M. B3auMopeiicTBue HealleNbHbIX TeHOB. KOMIJIEMEHTapHOCTb.
Onucras. [Tonumepus.
I'eneTnueckuii KOHTPOIIb PA3BUTHS PACTCHUH, )KHUBOTHBIX M YEJIOBEKA, a TAKXKE (PU3MOIOTHIECKUX
MIPOLIECCOB, MOBEACHUSI U KOTHUTUBHBIX (QYHKIMHA. ['eHeTHdyeckue MexaHu3Mbl CUMOMOTeHe3a,
MEXaHU3Mbl B3aUMOJCHCTBUS «XO3SIMH — IMapa3uT» U «XO035MH — MHUKpoOHom». ['eHeTnueckue
aCMeKThl KOHTPOJS M H3MEHEHMsI HacJleICTBEHHON HMH(OpMalMM B IMOKOJICHUSAX KIETOK U
OpraHU3MOB.
JdemoncTpauuu
IToptpetsr: I'. Menaens, T. Mopras.
Tabmuubl u cxemsl: «llepBeiii W BTOpol 3akoHBl Mennens», «Tperuii 3akoH MeHaens»,
«Ananusupymoniee ckpeuupanue», «Hemonnoe gomunnposanney», «ClenieHHOE HaclleJOBaHUE
PU3HAKOB y Ipo3oduish», «I'eneTuka nomnay, «Kapuorumn yenoekay, «Kapuorun apo30huib,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJlienn3m», « BzauMoaencTBue reHoBY.
O6opyaoBaHue: MOJAENb JUIsl JEMOHCTpAIlMU 3aKOHOB €IWHOOOpasusi TUOPHIOB IEPBOTO
MOKOJIEHUS! W PACIIECIJICHUS NPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIEI0BAHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMH CLETIEHHOTO HACJIeJOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{po3odumay.
IIpakTuyeckas padora «V3ydeHwe pe3yinbTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUS Y
JPpO30(HITBD).
IIpakTuyeckas padora «/3ydenue pe3yabTaToOB AUTUOPUTHOTO CKPEITUBAHUS Y APO30PIIIBD.
Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH
BsaumopeiictBue renotumna u cpensl npu popmupoBanuu henotuna. I3MeHUYNBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBbIE NPHU3HAKU. BHIBI M3MEHUYMBOCTH: HEHACJIEACTBEHHAas H
HACJIEeICTBEHHA.
MoaudukaionHas HW3MEHYMBOCTb. Ponb cpeabl B (QopMuUpOBaHUM MOAM(DUKALMOHHOM
u3MeHunBOCTH. HopMa peakuuu npusHaka. BapuanMOHHBIM psJ WM BapualMOHHAs KpuUBas
(B. Horanncen). CoiicTBa MOAH(PUKAITMOHHON N3MEHYUBOCTH.
T'enoTunnyeckas u3MeHUYMBOCTH. (CBONMCTBA TI'€HOTHUIIMYECKOH  HW3MEHYUBOCTU. BUIbl
FeHOTUITMYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.
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KomOunaTiBHAas M3MEHYMBOCTh. Mei03 M TMOJOBOH mpolecc — OCHOBAa KOMOMHATHBHOM
U3MEHUYUBOCTH. POJTh KOMOMHATUBHON H3MEHYMBOCTH B CO3JJaHUH T€HETUIECKOTO pa3HOOOpa3us
B IIpe/iesiax OJIHOTO BU/JIA.

MyTarnmonHas ”3MEHUYMBOCTh. BHIbl MyTallnii: T€eHHBIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE
U MHAYLUMPOBAHHBbIE MyTalMHU. fliepHble W LUTOIUIa3MaThudeckue Myrtauuu. ComaTudeckue H
MOJIOBbIE MyTalMU. [ [puunHbBI BOBHUKHOBEHHUS MyTalMil. MyTareHsl U UX BIMSHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTALIMOHHOI'O Ipolecca. 3aKOH FOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHOU
n3meHurBoct (H.U. BaBunos). BHesiiepHast ”3MEHYHMBOCTh U HACJIEACTBEHHOCTD.
Onueenemuka U 9NULEHOMUKA, PONb DNUSEHEMUYECKUX (AaKmopo8 6 HACIe008aHUuU U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JdemoncTpauuu

[Toptpetsi: I'. ne @pus, B. Noranucen, H. 1. BaBumos.

Tabmunpr u  cxembl: «Buasl  u3MeHuMBOCTH», «MoaudukanuoHHas HU3MEHUHUBOCTHY,
«KoMOMHaTHBHAS U3MEHYUBOCTHY, «Meio3», «OmnomoTBopenney, «I'eneTndeckue 3a00neBaHus
4yeoBeKay, « Bumbl myTanuiiy.

O6opynoBaHue: UBble U repOapHble SK3EMIULSIphl KOMHATHBIX PACTeHHH, pPUCYHKHU
(poTorpadum) KUBOTHBIX C pa3TMUYHBIMU BHIaMU U3MEHYHBOCTH.

JlaGopaTopnas padorta «lcciaenoBanue 3aKOHOMEPHOCTEH MOAN(DUKALMOHHON U3MEHYHBOCTH.
ITocTpoeHue BaprallMOHHOIO psifia U BapUALMOHHOW KPUBOW.

IIpakTnyeckas padora «MyTtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuorun yenoBexka. MexayHapoHasi mporpaMMa HMCCII€IOBaHUsS F'€HOMa 4delloBeKa. MeToJbl
U3YYEHHUsS] TEHETHUKW YeJOBeKa: TIeHealloTMYecKui, ONU3HELOBBI, IUTOT€HEeTHUYECKHIA,
MNONYJIALIMOHHO-CTaTUCTUYECKUHM, MOJIEKYJIIpHO-reHeTnYecKuil. COBpPEMEHHOE OIpEAeIICHHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUIIUPOBAHUE, B TOM 4KClIie ¢ moMoibto [111P-
aHanmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HacinenCTBEHHOM MNPeapacnooKEHHOCTbIO. 3HAY€HHE MEIUIMHCKOW T€HETUKU B
MPEIOTBPALICHNN W JICUCHUW TEeHETHUYECKUX 3a00NIeBaHUN uenoBeKa. MEIUKO-TeHETHYEeCKOoe
KOHCYJIbTHUpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTUUECKUE ACTIEKTHI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (HakTOpbl MOBBIIIEHHOW UYYBCTBUTEIBHOCTH 4YellOBeKa K (PU3MYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpyXKaromlell cpenpl. ['eHeTnueckas MpeapacnoioKeHHOCTh
YeJIOBEKa K MaTOJIOTHUSsIM.

JdemMoncTpauuu

Tabmuner u  cxembl: «Kapuotun denoBeka», «MeTOIbl H3Y4YEHHUS TEHETHKH YEJIOBEKay,
«"eneTnueckue 3a00I€BaHUS YEIIOBEKAY.

IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOMNY.

Tema 15. Cesiekniusi OpraHu3sMoB

JoMecTukanus u cenekius. 3apokIeHUe CelNeKInu U qomectukanun. Yuenne H. Y. BaBunosa o
LleHTpax mMpoUCXOXKACHUS U MHOTOOOpa3usi KyJbTYpHBIX pacTeHuil. Poib cenekiuu B co3nanuu
COpPTOB PACTEHUI U MOPOJ KUBOTHBIX. COpPT, MOPOJA, ITAMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HacyecTBeHHOU n3MenunBoctu H. 1. BaBuiosa, ero 3HaueHue AJisl CENEKIIMOHHON PabOTHI.
Mertoap! ceneKIMoHHOM paboThl. IcKyccTBEHHBIH OTOOP: MacCOBBIN U MHAMBUAYAIbHBIA. DTaIlbI
KOMOMHAIIMOHHOM ceNeKIuu. VcrpITaHnne mpou3BOAUTENEH 10 MOTOMCTBY. OTOOD 110 T€HOTHUITY C
MOMOIIbIO OLIEHKH (DEHOTHIA IMOTOMCTBA U OTOOP MO TEeHOTHUIY ¢ oMol ananu3a JJHK.
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HckyccTBeHHBIN MyTareHe3 Kak METOJ| CENIEKIIMOHHOW paboThl. PamuanioHHbI 1 XUMUYECKHIA
MyTareHe3 Kak ICTOYHUK MyTaIliil y KyJIbTypHBIX (hOpM OpraHu3MoB. Vcroib30BaHe TeHOMHOTO
penakTHpPOBaHUS U METOI0B pekoMOnHaHTHBIX JIHK 11 momydenust CXOAHOTO MaTepuana asis
CEJIEKLIHH.
[Toyuenue nonumnonnoB. BuyTpusumoBas rudpuausanus. binskopoacTBeHHOE CKpelIMBaHue,
wi uHOpuauHT. HepolcTBeHHOE cKpelluBaHue, Uiu ayTOpUIUHT. ['eTepo3uc u ero mpuyuHbL.
Hcnonb3oBanue rerepo3uca B ceneknuu. Otnanénnas ruopunusamnus. [Ipeononenue 6ecroaus
MEKBUJIOBBIX THOPUIOB. JIOCTHKEHNUS CENEKIIUN PACTEHUH U KUBOTHBIX. «3€16HASA PEBONIOYULY.
CoxpaHeHue ¥ U3y4YeHHE TeHETUYECKUX PECYPCOB KYJbTYPHBIX PACTEHUM U UX JUKUX pOAUYEH
JUIS CO3JaHMS HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SHCTBEHHBIX KYyNIbTYp. M3yuenue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcami CenbCKOX03AUCMBEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YETAX VIYUULeHUS CYWeCMBYIOWUX U CO30aHUsL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4ucie ¢ npuMeHeHuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoel u
NnepCcneKmuBHbIX MexHoI02Ul.
JdemoHcTpauuu
[Toptpersi: H. W. BaBunos, W. B. Muuypun, I'. JI. Kapneuenko, II. Il Jlykesanenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.
Tabmuie! u cxembl: «L{eHTpBI MPOUCXOXKIECHUS 1 MHOTOOOpa3Hsl KyJIbTYPHBIX PACTCHUI», «3aKOH
TOMOJIOTUYECKHX PSIIOB B HACJIEICTBEHHOM M3MEHUMBOCTHY, «MeTobl cenekumny», «OTaanéHnas
rudpuan3anusy, «MyrtareHesy.
JlaGopaTtopHasi padora «l3ydeHue COpPTOB KYJbTYPHBIX PACTEHUA M TOPOJ JOMAUIHUX
JKUBOTHBIX).
JlaGoparopHas padora «/3yueHne MEeTo0B CEIEKIIUU PACTCHUI.
IIpakTnyeckas padora «IIpuBuBKa pacTeHUIN».
Ikekypeusi «OCHOBHBIE METOABl U JIOCTHUKEHUS CENEKIMM PACTEeHUM U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO0 ()epMy, COPTOMCIBITATENBHBIM yYacCTOK, B TEILUIMYHOE
X03SICTBO, B Ta0OPATOPHIO arpOYHUBEPCUTETA WIIM HAYIHOTO IIEHTPA)».
Tema 16. BUOTeXHOJIOTUsI M CHHTeTHYeCKasi Omosorus
OOBbeKThl, HCHOJb3yeMble B OHOTEXHOJOTWMH, — KIETOYHblE M TKaHEBbIE KYJIbTYPHI,
MUKpPOOPTraHU3MbI, HUX XapaKTepUCTUKA. TpaaulMOHHAas OHOTEXHOJIOTHS: XJIeOOoIeyeHue,
MOJTy4YeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. MUKpoOHoIornueckuii cuutes. OObeKThI
MUKpOOHOIOruyecKux TexHoaoruil. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.
Co3aHue TEXHOJIOTHMM U MHCTPYMEHTOB LI€JICHANPABICHHOTO M3MEHEHUSI U KOHCTPYHPOBAHUS
TE€HOMOB C LIEJIBIO MTOJIYYEHHsI OPraHU3MOB U X KOMIIOHEHTOB, COJEPKAIINX HE BCTPEUAIOIINECS
B IIpUpPOJie OMOCUHTETUYECKHUE ITyTH.
Kinerounas wunkeHepus. Meroabl KyJbTyphl KJIETOK M TKAHEW pacTEHUHl U JKUBOTHBIX.
Kpuobanku. Comarudeckas rubpuamzanus M cOMaTHUecKuil smOpuorenes. lcmonb3oBanue
TariOWJIOB B CEIEKUWUU pacTeHuil. [lonyuenue MoHOKIOHANbHbIX anmumen. Hcnonvsoeanue
MOHOKJIOHANbHBIX U NONUKIOHAILHLIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJ0OTBOPEHHUE.
PexkoHCTpyKIMS SIMIEKIETOK U KIIOHUPOBAHKE )KUBOTHBIX. MeTO/ TpaHCIJIaHTAUU AP KIETOK.
Texnonoeuu  0300poénenus,  KyIbMUSBUPOBAHUS U  MUKDOKIOHAILHO2O — PASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.
XpOMOCOMHAss W T€HHas WHXEHEpUs. VICKyCCTBEHHBIM CHUHTE3 I'€Ha U KOHCTPYMPOBAHME
pexombunantHeix JAHK. Cozoanue mpanceennvix opeanuzmos. JJoCTUXKEHHUS W TEPCIEKTUBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJOTUYECKHE M OSTUYECKHE MPOOJIEeMBbl TeHHOM
WHXEHEPUH.
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Menununckue OuorexHoioruu. IloctreHomuas uudposas wmenununa. [IP-auarHocTuka.
MeTaboI0MHBIN aHATN3, TEHOLEHTPUYECKUH aHaIU3 IPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
€ro 3/10poBbs. Mcronp30BaHNE CTBOJIOBBIX KJIETOK. TaprerHas tepamnus paka. 3D-OnonHxeHepus
Ui pa3pabOTKU (pyHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTUH, CO3/1aHUs KOMIUIEKCHBIX
TKaHell coYeTaHUEeM TEXHOJIOIMH TPEXMEPHOro OMONPHUHTUHIA U cKaddosguHra A1 peleHus
3aJa4 IePCOHAIM3UPOBAHHON MEIUIUHBI.

Co3gaHue BEKTOPHBIX BaKIMH C LENbI0 OOecreueHuss KOMOWHUPOBAHHON 3allUThl OT
Bo30yauteneir OPBU, ycraHoBieHHE MOJIEKYJISAPHBIX MeXaHU3MOB (yHKuunonupoBanus PHK-
COJIepKALX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMS YEIIOBEKA U KUBOTHBIX.
JdemoncTpauuu

Tabmuubl 1 cxembl: «lcnonbp3oBaHWE MUKPOOPTaHU3MOB B IPOMBIIUIEHHOM IPOU3BOJCTBEY,
«Knerounas naxenepus», «I'eHHas HHKECHEPUI.

JladopaTopnasi padota «/3yueHne 0ObEKTOB OMOTEXHOJIOTHI.

IpakTnyeckas padora «IlomydeHne MOJOYHOKHUCIBIX MPOTYKTOBY.

IKcekypeusi «buorexHomoruss — BaKHEWINAs MPOM3BOIWTEIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYCCKOE TIPOU3BOJICTBO)».
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11 KJIACC
Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIIHOHHBIX NPEICTABJICHNH B OHOJIOTHH
OpomonmonHaa teopus Y. [lapuna. Ilpennocsiiku BO3HMKHOBEHHs JapBUHM3MA. JKU3HB U
HayyHad nedarenbHocTh Y. lapBuHa.
JBuxyuie cuibl 3Bomonnu BuAoB mo Y. /lapBuHy (BbICOKasi MHTEHCUBHOCTh Pa3MHOXKEHUS
OpraHU3MOB, HACJIEJCTBEHHAs H3MEHYMBOCTh, OOpb0Oa 3a CyIIECTBOBAaHHE, €CTECTBEHHBIH U
HCKYCCTBEHHBIH OTOOD).
Odopmnenune cunrerndeckord Teopuu sBomouuu (CTD). HeiirpanbHas Teopus HSBOJIOIHH.
CoBpeMeHHas HBOJIOIMOHHAs OMOJOTHsA. 3HAUEHUE HBOJIOLUOHHONW TEOpuu B (pOpMHUpOBaHUH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA.
JdemoncTpanuu
[TopTpetsi: Apucrorens, K. JIlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krobe, Y. lapsuH, C.
C. Yersepukos, . . lImaneraysen, k. Xonaeiin, J. K. benses.
Tabmuipl u cxembl: «Cuctema xuBoi nmpupoasl (1o K. JIuauero)», «JlecTHUIa )XKUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3m GHOpMHPOBaHMS TPUCIIOCOOJICHUH Yy pAacTEHWH M JKUBOTHBIX (1O
Jlamapky)», «Kapra-cxema mapmpyta myrtemectBus Y. Jlapsunay, «Haxomku Y. lapBuHay,
«Dopmbl 60pHOBI 3a cymecTBoBaHUE», «[loposl romy6eii», «MHOrooOpasue KyIbTypHBIX GOpM
KarmycTey, «llopofpl MOMAmTHUX KHUBOTHBIX», «Cxema o00pa3oBaHUsS HOBBIX BHJIOB (IO
Y. lapBuHy)», «CxeMa COOTHOIIEHHUS JBIXKYLUIUX CHJI 3BONIOUUN», «OCHOBHBIE IOJOKEHUS
CHUHTETHUYECKON TEOPHH IBOJIOLIUI.
Tema 2. MuKpo3BoIOLMS U €é pe3yabTaThl
[Tomynsimust Kak djeMeHTapHas eauHuna HBoiouud. COBpeMEHHbIE METOIbl  OLEHKHU
TEeHETUYECKOTO pa3Ho00pa3us U CTPYKTYpbl nonyJsiuil. MismeHenue reHopoHaa MOMyJIsSIUN KaK
3JIEMEHTAapHOE HBOJIIOIMOHHOE SABJIEHUE. 3aKOH TeHeThdeckoro paBHoBecusa JIx. Xapawm,
B. BaiinGepra.
OnemeHTapHble  (GaKTOpPbl  (OBMXKYIIME CHJIBI)  JBOJIONMH. MYyTaIllMOHHBIA  IpolLecc.
KoMOunaTuBHas n3BMEHYMBOCTD. [[peiid) TeHOB — cirydaliHble HeHApaBIeHHBIC H3MEHEHHSI 9YaCTOT
aeneld B monynsauusax. Dpdext ocHoBarens. Ipgexm dOymuviiounozo eoprviuika. CHudiceHue
2eHemu4ecKo2o pasHoobpasus: npudunsl u cieocmeus. llposenenue s¢hghexma opetigha eeros 6
bonvuwux u manelx nonynayusax. Murpauuu. M3omsmus  nomynsuuid:  reorpaduueckas
(mpocTpaHCcTBEHHAas ), OrooTHYecKas (PEnpoIyKTHBHAS).
EcrecTBenHbIlt 0TOOp — HampaBisomui (aktop sBoonun. GopmMbel eCTECTBEHHOTO OTOOpA:
JBWDKYIIUH,  CTaOMIM3UPYIOUMKA, paspbiBaomuii  (nau3pynTtuBHbii). [lomoBoit  otGop.
Bo3HuKHOBEHHE M 3BOJIIOLUS COLMATIBHOTO TIOBEACHHUS )KUBOTHBIX.
[IpucnocobIeHHOCTh  OPraHU3MOB  KakK  pe3yiabTaT MHUKPOAIBOJIONMU. BO3HMKHOBEHHE
npucnocoOaeHuit y opranu3mMoB. ApoMopho3sl ¥ uanoaaantanuu. [Ipumeps! npucrnocooieHui y
OpraHu3MoB:  MOp(QOJOrHYecKue, (UINOIOTHUECKUE, OUOXUMHUYECKUE, TOBEIACHYECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero kpurepuu u ctpykrypa. BunoodpazoBanue kak pe3ynbTaT MUKpOIBOIOIUH. M3omsanus
— KroueBoi dakTop BuA000pazoBanusd. [lyTu u crmocoObl BUA0O0OPAa30BaHUS: aJUIONATPUIECKOE
(reorpaduueckoe), cUMMATPpUUECKOe (IPKOJOTUYECKOE), «MTHOBEHHOE» (TIOJUTLIONIU3AITNSA,
ruOpuau3anys). JIMTeabHOCTb SBOTIOIMOHHBIX MTPOIIECCOB.
Mexanu3mbl (OpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.
Poutb 3BOMIONIMOHHOI OMOTOrUK B pa3paboTKe HAyYHBIX METOJIOB COXpaHEHUs! OMopa3zHooOpasusl.
MUKpO3BOIIONMS ¥ KOJBOJIOLHMS MapasUTOB M UX X035€B. MexaHu3Mbl (HOPMUPOBAHUS
YCTOMYMBOCTH K aHTHOMOTHUKAM M CTIOCOOBI OOPHOBI C HEM.
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JdemoncTpauuu

Hoptpetsl: C. C. YeTBepuxos, 3. Maiip.

Tabmuielr 1 cxembl: «MyTalMOHHAs W3MEHUYUBOCTHY», «llomynslMOHHAS CTPYKTypa BHUIA,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmwkymiume CHIIBI  DBOJIIOIIUNY,
«IKoJIoTUYECKasT W3OJSIIUS TOMYJISAIUNA CeBaHCKON ¢openn», «['eorpadudeckas H30IAIUS
JUCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI JaypcKoil», «IlomynsinoHHble BOJTHBI YUCIEHHOCTH
XUIIHUKOB M JKepTB», «Cxema JeHCTBUSA ecTecTBEHHOro ordopa», «Dopmbl OOprOBI 3a
CYILIECTBOBaHUE, «naycrpuanbHbIii MEJIaHU3M», «Kusbie HCKOIIaeMBbIE,
«ITokpoBUTENBCTBEHHAsI OKpacka MXHUBOTHBIX», «lIpemynpexnaromas okpacka >XHUBOTHBIXY,
«Dusnonoruveckre agantanuny», «lIpucrnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTBY,
«Kputepun Buna», «Bunel-aBoiiHuku», «CTpykTypa Buaa B npupoae», «CrocoOsl
BUnooOpazoBanus», «l'eorpapuyeckoe BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICHY,
«IKOJIOTUYECKOe BHUI000pa3oBaHue BUIOB cuHHIY, «[lomummonasl pactenui», «KamycTHo-
peIneYHBINA THOPUTY.

O6GopynoBaHue: TepOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydella ITHI[ W 3Beper ¢
npUMepaMu pa3iMYHbIX MPUCIIOCOOJICHUH, Yydyena NTHUIl U 3Bepe pasHbIX BUJIOB, repdapuu
pacteHuil OJIM3KUX BUAOB, 00Pa30BABIIUXCS PA3TUYHBIMU CIIOCOOAMH.

JlaGopaTopnasi pa6oTa «BrIsiBIeHIE H3MEHUNBOCTH Y 0COOCH OTHOTO BUIAY.

JlabopaTopnasi  paGora  «[IpucmocobneHuss OpraHMu3MOB W UX  OTHOCUTENbHAS
EIeCO00Pa3HOCThY.

JladopaTopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHICCKOMY KPUTEPUIOY.

Tema 3. Makpo3Bosouus U eé pe3yabTaThbl
Metoapl u3ydeHus MakposBomonuu. [lanmeoHTonormueckre MeETOIbl H3YYEHHsSI HBOJIIOLUU.
[Tepexonubie popmbl U GUIOTCHETHUECKUE PSIIBI OPraHU3MOB.
buoreorpaduueckue Metonbl uzydenus sBomonun. CpaBHeHue (Gropbl U GayHBl MATEPUKOB U
ocTpoBoB. bruoreorpaduyeckue oomactu 3eMiau. BUabl-DHIEMUKH U PETTUKTHI.
DOMOpPHOJIOTHYECKHE ¢ CPAaBHUTEIBHO-MOPQPOIOTUYSCKUE METOAbl HM3YUYEHUS HBOIIOIUU.
['eHeTnyeckue MeXaHU3MbI 3BOJIOIUU OHTOTE€HE3a U MOSBJICHMS SBOJIOIMOHHBIX HOBIIECTB.
["'oMonornyHbie ¥ aHAIOTHYHbIE OpraHbl. Py TuMeHTapHbIe OpraHbl U aTaBU3Mbl. MoJeKysipHO-
reHeTUYecKrne, OHOXMMHUYECKME M  MaTeMaTU4YecKue METOAbl H3YYEHHSI  SBOJIOIMH.
["omonornynsbie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JIePEBbEB.
XPpOMOCOMHBIE MYTAIIMU U 3BOJIIOLHS TEHOMOB.
OO0me 3aKOHOMEpPHOCTH (TpaBuia) 3Bostouuu. [lpunyun cmenvl ¢ynxyuu. HeobpatumocTthb
HBOJIIOLMU. AJJanTUBHAA paauanus. HepaBHOMEpPHOCTb TEMIIOB 3BOJIOLINH.
JdemoncTpanuu
[optpets: K. M. bap, A. O. KoBanesckuii, @. Mronnep, 3. I'ekkensb.
Tabmuupl 1 cxembl: «DUIOTEHETUYECKUH psAI JIOMAAN», «ApPXEONTEPHKC», «3BEepo3yObnIe
amepb», «Creronedansy, «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3emnm», «Jlpelid koHTHHEHTOB», «PemukTel», «HavanbHble CcTaguu SMOPHOHAIBHOTO
Pa3BUTHSI TO3BOHOYHBIX KUBOTHBIX», «] OMOJOTHUHbIE U aHAJIOTUYHBIE OPTaHb), «PyTuMEeHTHI»,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IMMIMaH3e», «[laBHbIE HampaBlieHUs
ABOJIOIMMNY, «OO0IIHEe 3aKOHOMEPHOCTH HBOJTIOILIHN.
O6opynoBaHue: KOJUICKIINH, TepOapuu, MYJSDKA MCKOMAEMbBIX OCTAaTKOB OPTaHM3MOB, MYJISKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.
Tema 4. Ilpoucxo:kaeHne U pa3BUTHE »KU3HU HA 3eMule
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Hayunble rUmoTe3pl TPOUCXOXKACHUS KU3HU Ha 3emiie. AGHoreHnes u nancnepmus. JloHay4Hble
IIPEJICTaBICHUS O 3apPOXKICHUN )KU3HU (KpealMoHNU3M). [ MIoTe3a moCcTOSIHHOIO caMOo3ap0sKIeHUS
XU3HU U €€ onposepxenue onbitamu @. Peau, JI. Cnaymuanuanwy, JI. [Tacrepa. IIpoucxoxnenue
JKU3HHU M aCTPOOHMOJIOTHI.
OcHOBHBIE JTambl HEOpPTraHW4YecKou sBojronuu. [lmanerapHas (Teojoruyeckasi) SBOJIOILMSL.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKUX.
Omnprt C. Mumiepa u I'. FOpu. OGpazoBanue nonumepoB n3 MoHoMepoB. KoareppaTHas rumnoresa
A. W.Onapuna, rumnore3a nepBuyHoro Oymbona JDx. XonneiiHa, reHeTHYecKass THIIOTE3a
I'. Ménnepa. Pu6osumbr (T.Yek) m rumoresa «mupa PHK» V.I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.
Hcropus 3emau u MeTo bl €€ u3yueHus. MickonaeMble opraHm4eckre ocTaTku. I'eoXxpoHosaorus u
e€ meroabl. OTHOCUTENbHAS U a0COMIOTHAs reoXpoHosiorus. ['eoxpoHoaornueckast mkasa: 30Hbl,
3pbl, NEPUOIBI, STIOXH.
HavanpHble 53Tanbl opraHudeckoil sBosronuu. llosBieHWe W 3BONIONUSA NEPBBIX KIETOK.
Oponronusi Merabonu3Ma. Bo3HukHOBeHHE mepBbIX SKocucTeM. CoBpeMeHHbIE MHKPOOHBIE
OMOTUIEHKM KaK aHajor TmepBbIX Ha 3emiie coodmectB. CtpoMaronuThl. [IpokapuoTsl u
3YKapUOTBHI.
[Ipoucxoxaenne -HykapuoT (CUMOUOTEHE3). OBOJIOIMOHHOE TPOUCXOXKICHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HMKHOBEHME  OCHOBHBIX  T[pYIII
MHOTOKJIETOYHBIX OpPTraHU3MOB.
OcCHOBHBIE ATallbl ABOJIONHUUA BhICIIMX pacTeHuid. OCHOBHBIE apoMOpdo3bl pacTeHuil. Brixon
pactrenuii Ha cyury. [losBieHHe CHOpPOBBIX pacTeHHMil W 3aBOeBaHUE UMM CylIu. CeMEHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTECHHIA.
OcHOBHBIE 3TaIlbl 3BOJIONUHU XKMUBOTHOTO MHUpa. OCHOBHBIE apoMOp(o3bl KUBOTHBIX. Benackas
¢dayna. KemOpuiickuii B3pbIB — IMOSBICHUE COBPEMEHHBIX TUMOB. [IepBble XOpAOBbIE )KUBOTHBIE.
XKuzup B Bozme. DBONIONMS MO3BOHOUYHBIX. Ilpomcxoxnenue ampuOUil u  penTHIUIL.
[Ipoucxoxaenne miekonuraroumx U ntul. [IpuHnun ximouyeBoro apomopdosa. OcoeHue
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.
Pa3BuTtne xu3HM Ha 3emiie MO 3paM W MEpUoJaM: apxel, MpPOTEepo30il, Mmajeo30i, Me3030i,
KaitHOo30M. O011ast XapaKTepUCTHUKA KJIMMaTa M Te0JIOTHYeCKUX mporieccoB. [losiBieHue u paciser
XapaKTepHBIX OPraHMU3MOB. YTiieoOpa3oBaHHE: €ro YCJIOBHS M BIMSHHE Ha Ta30BbI COCTaB
aTMocdepshl.
MaccoBble BBIMUPaHUs — 9KOJIOTMYECKHE KPU3UCHI Tpouuioro. IIpuuuHel U ciiecTBUS MacCOBBIX
BeIMUpaHUi. COBPEMEHHBIN HKOJIOTHUECKUI KpU3uc, ero ocodeHHocTH. Ilpobdiema coxpaHeHus
6unopazHooOpasus Ha 3emIie.
CoBpeMeHHass cucTeMa OpraHudeckoro wmwupa. IlpuHIunel kiaccuuKaud OpPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.
JdemoHcTpauuu
[Toptpetsr: @. Penn, JI. Cnamnanuanum, JI. Ilactep, W. W. MeunukoB, A. UW.Onapun,
Hx. Xonneitn, I'. Mémnep, C. Mumiep, I'. FOpu.
Tabmuupl u cxembl: «Cxema ombiTa @. Pequ», «Cxema ombita JI. [Tactepa mo wu3ydeHuto
camo3apoxkJeHus ku3Hmw», «Cxema omnbita C. Munepa, I'. FOpu», «Otanbl HeopraHM4ecKon
3BONIOIUNY, «I'eoxpoHosornueckas mkanay, «HauanpHble 3Tanbl OPraHUYECKON HBOJIIOLUNY,
«Cxema 00pa3oBaHUs SYKapHOT MyTEM cuMOnorenesay, «Cucrema ,uBOH Npuposh», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHmity, «PuHHOGUTEY, «OMTHOKIETOYHBIE BOAOPOCIH,
«MHorokneroynsie Bojgopocian», «Mxwu», «llanopoTHukn», «l['0l0OCEMEHHBIE paCTEHUSY,
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«Opranbpl IIBETKOBBIX pacTeHMit», «CxeMa pa3BUTUS >KUBOTHOTO MHDPa», «ApoMopdo3sl
KUBOTHBIX», «[Ipocteitmmey», «Kumeunonomnoctueiey, «llinockue uepBu», «UiaeHuCTOHOTHEY,
«PwI0OBIY, «3emHOBOHBIe», «I[Ipecmbikarommecs», «lItunby, «Miekonuratonue», «Pa3Burue
J)KU3HU B apXxeuckoul spe», «Pa3BuThe *KW3HU B MPOTEPO30MCKOU 3pe», «Pa3zBuThe XKu3HU B
Mae030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KATHO30MCKOM
3pe», «CoBpeMeHHas cucTeMa OPTraHUYECKOTr0 MUPay.
O6opynoBanue: repbapuu pacTEeHUI pa3IMYHBIX OTAENOB, KOJUJIEKIIMH HACEKOMBIX, BIIaXKHbIE
npenaparbl >KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUU UTJIOKOXKHUX, CKEJIEThI TO3BOHOYHBIX
YKUBOTHBIX, UydeJia NTUI] U 3BePel, KOJUIEKIIUU OKAMEHEJIOCTEH, MOJIE3HBIX UCKOMAEMbIX, MYJISIKU
OpPraHUYECKUX OCTAaTKOB OPTraHU3MOB.
BupryanbHas sadopaTropHasi padora «Mozaenuposanue onbiToB Muiiepa—tOpu no usyuenuto
a0MOTreHHOT0 CUHTE3a OPTaHUYECKUX COeIMHEHUN B IEPBUYHOM aTMOcdepey.
JlaGopaTtopHas padora «/3yueHne u onrcaHre UCKOMAEMbIX OCTATKOB JPEBHUX OPTaHU3MOBY.
IIpakTuyeckasi padora «l3yueHne ocOOEHHOCTEH CTPOEHUS PACTEHUH Pa3HBIX OTACIOBY.
IIpakTuyeckasi padora «l3yueHne ocoOOEHHOCTEHN CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX).
Tema 5. IIpoucxo:kaeHne 4yeJ0BeKa — AaHTPONOreHe3
Pa3znensl u 3a1aun aHTPOMOJIOTUU. METOIbI AHTPOIIOJIOTHH.
CraHoBlIeHHE TPEJCTABICHUNA O MPOUCXOXKJIECHUU 4YeJIOBeKa. PenuruosHbie BO33pEHUS.
CoBpeMeHHbIEC HAYYHbIE TEOPUH.
CxoACTBO 4UenoBEKa C KUBOTHBIMU. CHCTEMaTHUECKOE MOJIOKEeHHE udenoBeka. CBUIETEIbCTBA
CXOJCTBa YEJIOBEKA C >KUBOTHBIMHU: CPABHUTEIBHO-MOPQOIOTHYECKUE, 3MOPHOIOTHUYECKHE,
duznonoro-onoxumMuueckue,  nomeaeHyeckue.  OTiMyMs  YemoBeKa  OT  JKMBOTHBIX.
[IpssMOXOXKAEHUE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3Ta U BTOPOU
CUTHAJIbHOU CHCTEMBI.
JBmwxymue cuibl ((hakTopel) aHTpONOreHe3a: Ouojoruyeckue, coruanbHble. COOTHOIIEHHUE
OMOJIOTUYECKHUX M COLIMANBHBIX (JaKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTAAMM aHTpOIIOreHe3a. PaHHME uenoBeKoOOpa3Hble 00€3bsSHBI (IIPOKOHCYINBI) H
paHHUE TOHTUABI — OOIIME MPEIKH YeTOBEKOOOPA3HBIX 00E3bsSH M JIIOJIeH. ABCTPATOMUTEKH —
JIBYHOTHE TpeaKu JiroAeil. YenoBek yMmelnblid, MepBble M3TOTOBICHUS Opyauil Tpyaa. UemoBek
MPSIMOXOJSIIITUN M TIEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuxu. YenoBek reimenbOeprekuii —
001Inii MPeOK HEaHAEPTATLCKOTO YEJIOBEKA U YeIOBeKa pa3yMHOTO. UeoBeK HeaH 1epTaIbCKUMA
Kak BHUJ JIIOJICH XOJIOJHOTO Kiaumara. YeaoBeK pa3yMHbId COBPEMEHHOIO THUIA, JEHHUCOBCKHUM
YelI0OBEK, OCBOCHNE KOHTHHEHTOB 3a npenenamu Adpuku. [laneoreneTnka u majieoreHOMUKA.
DBOJNIOIUS COBPEMEHHOTO YelOBeKa. ECTECTBEHHBI OTOOp B MOMYISALUAX 4YeJIOBEKA.
MyTanuonHbIi npouecc u noauMopdusm. IlonynsauoHHbIe BOJHBI, Apeiid reHOB, MUTPaLUs U
«3(h ekt ocHOBaTENSH» B MOMYJISIIUAX COBPEMEHHOTO YEIOBEKa.
Yenoseueckue pacel. [lonstue o pace. bonbie pacel: eBpornieouaHas (eBpa3uiickas), aBcTpajo-
HerpoujHas (9KBATOpHAJIbHAs), MOHTOJIOMJHAs (a3MaTCKO-aMepHKaHCKas). Bpems u myTtu
pacceneHus 4enoBeka o ruiaHere. EquHCTBO yenoBeueckux pac. HaydHas HECOCTOSATEIbHOCTh
pacusma. [IpucrnocoOaeHHOCTh YeIoBeKa K Pa3HBIM YCIOBHSAM OKpyXaromeh cpenbl. Brusaue
reorpaduueckoi cpeapl U Apeiida reHoB Ha MOPGOJIOTHIO U (PU3UOJIOTHIO YETIOBEKA.
MexIuCIUIIITMHAPHBIE METOIBI B PU3UYeCcKOii (OMOIOTUYECKO ) aHTPOTIOTIOTHH. DBOITIOIIMOHHAS
AQHTPOIIOJIOTUS U TAJIEOAHTPOIIOIOT UsI YETOBEUECKUX MOMYJISIINK. bruoconnanbabie nccneqoBaHus
PHUPOJIBI UuenoBeka. VccinenoBaHue KOIBOTIOIUN OMOIIOTHYECKOTO M COITMATEHOTO B YETIOBEKE.
JdemoncTpauuu
[Toptpetsi: Y. apBun, JI. Jluku, S. . Porunckuii, M. M. I'epacumos.
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Tabmumet  w cxeMbl:  «MeToasl  aHTpomosiorun»,  «['OJIOBHOW  MO3r  UEIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBIY, «CKeJIeT uenoBeKa M CKeleT MHUMIMaH3e», «PyIuMeHThl U
aTaBU3MbI», «/[BIKyIIME CHUJIBI aHTPONOTEHE3a», «DBOJIIOIMOHHOE JPEBO YEIIOBEKay,
«ABCTpasIONUTEK», «HemoBeK yMenbli», «HernoBek mpAMOXOoAauui», «JleHUCOBCKUM YeIOBEK»
«Heannepranbupy, «KpoManboHUB», «lIpenku denoBeka», «ITambl 3BOJIIOIUHM YEITOBEKaY,
«Pacepl yenoBekay.

O6opynoBaHue: MYJSDKA OKaMEHENIOCTEeH, MpPEeaIMETOB MaTepUaJbHOM KyJIbTYpPhl IPEIKOB
YelnoBeKa, penpoAayKiuu (pororpaduun) KapTUH ¢ MEPOTOTHICCKUMH U OUOJICHCKIUMHE CIOKETaMH
MPOUCXOXKICHUS YeIoBeKa, ¢GororpadMyd HaXOJOK HCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJET
YyeJIoBeKa, MOJENb Yepera 4YeJoBeKa M 4Yeperna MIUMIaH3e, MOJENIb KUCTH 4YelIOBeKa U KHUCTH
HIMMIIaH3€, MOJIEJIHM TOpCca MPEKOB YEIOBEKa.

JladopaTopHnasi padora «/3ydyeHne ocOOEHHOCTEH CTPOCHMsI CKelleTa YeJIOBEKa, CBS3AHHBIX C
PSAMOXOXKIACHUEM.

IIpakTnyeckasi padora «/3ydyeHre 3KOJIOrHYECKUX alanTaluid YeTOBEKay.

Tema 6. JkoJiorusi — HayKa 0 B3aUMOOTHOLIEHHMSIX OPTraHU3MOB W HAJXOPraHM3MEHHbIX
CHCTEM C OKpY KaroLei cpeaoi

3apoxeHue u pasBuUTHE dKonoruu B Tpynax A. I'ymOonpara, K. @. Pynse, H. A. CeBepriosa,
. I'ekkenst, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun skonoruu. CBsi3b HKOJOTHU C
JIPYTUMHU HayKaMH.

Metonsl sxonoruu. IlonmeBbie HaOMIOAEHHMS. ODKCIEPUMEHTHI B JKOJIOTHUU: TMPUPOIHBIE U
nabopaTopHbie. MojenupoBaHue B dKOJIOTHH. MOHUTOPUHT OKPYKAIOIICH CPEJbl: JTOKATbHBIH,
pPErHOHANIbHBIN U TII00ATLHBIN.

3Ha4YeHHE SKOJOTMYECKMX 3HAHUU JUISl YEJIOBEKAa. DKOJIOTMYECKOE MHPOBO33PEHHE KaK OCHOBA
CBsA3€H yesoBedecTBa ¢ npuponoi. PopMUpOBAHHUE 3KOJIOTMYECKON KYIbTYpPhI U OKOJIOTHYECKOU
IPaMOTHOCTHY HacEJIEHUS.

JdemoncTpauuu

[optpetsi: A. I'ym6ombar, K. @. Pynse, H. A. Cesepuos, 3. ['ekkens, A. Tencnu, B. H. Cykaués.
Tabmuupl 1 cxembl: «Pazmensl skomorum», «MeTomasl 3Koorun», «CxemMa MOHUTOPHHTA
OKPYXAaIOIIEH CpeabD».

JlaGoparopHas padora «/3yueHne MeTo10B SKOJIOTHUECKUX UCCIETOBAHUI.

Tema 7. Opranusmbl 4 cpeja 00MTAHUS

Okonoruyeckre (GakToOpbl U 3aKOHOMEPHOCTH MX AelcTBus. Kiaccmpukamus 3KOJIOTHYECKUX
(daxTopoB: abuoTHUYECKHE, OMOTHYECKHE, aHTpororeHHsle. O0Iue 3aKOHOMEPHOCTH JeHCTBUS
skonoruueckux QaxtopoB. IIpaBuno munumyma (K. Ilnpenrens, 0. JInbux). TonepaHTHOCTD.
OBpHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢aktopsl. CBeT Kak dKoJoruueckuil ¢akrop. JleficTBue pa3HBIX YYacCTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHW3Mbl. ODKOJOTMYECKHE TPYNIbl PACTEHUW M JKUBOTHBIX IO
OTHONIEHUIO K cBeTy. CHUrHaJbHas poJib cBeTa. POTONEPUOAU3M.

Temmneparypa kak »dkojorudeckuii (akrop. JlelictBue TeMrmepaTypbl Ha OpPraHU3MBI.
[ToliKuIOTEPMHBIE U TOMOMOTEPMHBIE OPraHNU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
Brnaxnoctp kak skosnornueckuii akrop. [Ipucrnocodbnenus pacTeHuil K NOJAEPKaHUIO BOJHOTO
Oanmanca. Knaccudukarus pacTeHuid 1Mo OTHOIICHUIO K Boje. [IpucnocoOnieHus: KUBOTHBIX K
M3MEHEHHUIO BOAHOIO PEKUMA.
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Cpenpl o0WTaHUS OpPraHW3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, TIOYBEHHAs, TIyOWHHAas
MOJMOYBEHHAS, BHYTpPHOpPraHu3MeHHas. DU3HKO-XUMHUYECKHEe OCOOEHHOCTH Cpell OOuTaHus
opraau3mMoB. [IpucrocobaeHnss OpraHu3MoB K )KU3HU B Pa3HBIX CpeAax.

buonoruueckue putmbl. BHemnue u BHyTpeHHUE PUTMBL. CyTOUHBIE U TOJUYHBIE PUTMBIL.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUHN KU3HU.

JKuznennsie popmbl opranu3moB. [TousaTue o xuzHeHHon dhopme. XKuzHeHHbIe HOPMBI paCTCHUN:
JEpeBbsl, KYCTapHUKH, KYyCTapHHUYKH, MHOTOJIETHUE TpPaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE
(OpMBI JKUBOTHBIX: TUAPOOHMOHTHI, T€OOMOHTHI, a3p0ONOHTHI. OCOOEHHOCTH CTPOEHUS U 00paza
KU3ZHHU.

Bbuotnueckue ¢akropsl. Buasl OMOTHYECKUX B3aWMOJEHCTBUNA: KOHKYPEHIUS, XUIIHUYECTBO,
cum6m03 u ero hopmel. [TapazuTusm, koomneparus, MyTyaIn3M, KOMMEHCATU3M (KBaPTHUPAHTCTBO,
HaxyieOHnuecTBO). Hetpoduueckue B3anmonencTBus (Tonmuueckue, popudeckue, padpruyeckue).
3HaueHue OMOTHMYECKUX B3aMMOJICHCTBUI JJIs CYLIECTBOBAHUS OPraHU3MOB B cpe/ie OOUTaHUS.
[TpyHIMIT KOHKYPEHTHOT'O UCKIIOYEHHUS.

JdemoHcTpauuu

Tabmuipl U cxembl: «IKONIOTHIeCKHe (HaKTOPbI», « CBETOBOU CIIEKTPY, « IKOJTOTUUECKHUE TPYTIITHI
J)KUBOTHBIX 110 OTHOLIEHUIO K CBETY», «TelIOKpOBHBIE 3KUBOTHBIE», «XOJOJHOKPOBHBIC
KUBOTHBIEY, «DU3MONOTHYECKUE aNanTallii XUBOTHBIX», «Cpenbl OOWTaHUS OPraHU3MOBY,
«buonorndyeckue puTMeDy, «KuszneHHsie GopMbl pacTeHun», « Ku3HeHHbIE (POPMBI JKUBOTHBIXY,
«JKocucTeMa IMMPOKOIUCTBEHHOIO Jieca», «IKOCUCTEMa XBOMHOTro yeca», «llenmu mutaHus»,
«XunHanvectBoy, «Ilapasutuzmy», «Konkypermusny, «Cumonos», «KommeHcamuzmy.
O6opynoBanue: repbapuu pacTeHUM M KUBOTHBIX, MPUCIOCOOIEHHBIX K BIMSHHUIO Pa3IMYHbIX
9KOJIOTUYECKHX (DaKTOpOB, TepOapuM CBETOJMIOOMBBIX, TEHEIIOOMBBIX M TEHEBBIHOCIUBBIX
pacTeHuii, CBETOMOOUBbIE, TEHENIOOUBbIE U TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHUSI, TepOapuu 1
KOJUICKIIUH TETUIONIOOMBBIX, 3UMOCTOMKHX, MOpPO30yCTOHYMBBIX PACTCHHI, 4ydyena MNTULl U
3Bepeil, repdapuu pacTeHHit, OTHOCSAIINXCSA K THrpoduTam, Kcepoduram, Mme30(puTam, KOMHATHbIE
pacTeHusl JaHHBIX TPYII, KOJUICKIIMH YKUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax, repdapuu u
KOJUIGKIIUA PACTEHUH M >KUBOTHBIX, OONAJAIONIMX YEepPTaMH MPHUCTOCOOIEHHOCTH K CE30HHBIM
U3MEHEHUSAM YCJIOBUM >KHU3HH, TepOapuu W KOJUIEKIIMM DPACTEHUN U JKUBOTHBIX Pa3IMYHBIX
KU3HEHHBIX (OpM, KOJJICKIMU >KMBOTHBIX, YYAacTBYIOIIMX B pPa3IMYHbIX OMOTHYECKUX
B3aUMOJICUCTBHUIX.

JlabopaTopHasi padoTa «BrIsiBieHNE MPUCTTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETaY.
JlaGopaTopHas pa6oTa «BrIsaBIeHHE TPUCTIOCOOICHNI OPraHU3MOB K BIUSHUIO TEMIIEPATYPBD».
JlaGopaTopHasi pa6oTa « AHATOMHYECKHE OCOOCHHOCTH PACTECHUI U3 PA3HBIX MECT OOUTAHHS.
Tema 8. Jko/10rusi BUAOB M NOMYJIALIMI

DKONOTUYECKUE XapaKTePUCTUKHU momysainuu. [lonmymnsius kak Owonormueckas cucrema. Porb
HEOJTHOPOJHOCTH cpenbl, (u3mvecknx OapbepoB U OCOOCHHOCTEH OWONOTMM BHUIOB B
(dbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI MOMYJIsAil. OCHOBHBIE MTOKA3aTEIH MOMYJIALIUU:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W MOJOBas CTPYKTYypa, POKAAEMOCTh, MPUPOCT, TEMII
pocTta, CMepTHOCTb, MUTPALIHUS.

Okojoruyeckas CTpykTypa mnomyisiuu. OleHka YHCISCHHOCTH MOomynsuud. JluHamuka
MOMYJSAUUN U €€ peryisinus. bBUOTHYECKH MOTEHIMaN MOy, MoaenupoBaHie JUHAMUKU
nonynsauuu. Kpussle pocta uucineHHoctw mnomynsiiuu. Kpusble BbDKHBaHUS. Perynsuus
YUCIIEHHOCTH TOMYJISIIHA: Poiib (AaKTOPOB, 3aBUCSIIMX M HE 3aBHCSIIAX OT TIUIOTHOCTH.
DKOoJIOrHYecKre CTpaTeru BUIOB (1- U K-cTpaterun).

24



[Tonsarue 00 sxomorMuecKoii HumIe Bua. MectooOutanue. MHOromepHasi MOJIeNb 9KOJIOTHUECKOM
Humy k.M. Xaruuacona. Pazmeps! okosorndecko HuIM. IloTreHnuansHas U peanu3oBaHHas
1507000078

Bung kak cucremMa mnonyisudid. Apeanbl BUIOB. Buasl M MX KU3HEHHBIE CTPATETHH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU IOBEJIECHUS U MHUTPALMi KUBOTHBIX. bHOOrHMYecKre MHBA3UHU YyKEPOIHBIX
BH/JIOB.

JdemoHcTpauuu

IToprper: [Ix. M. XarunHCOH.

Tabmuiel U cXxeMmbl: «OKOJOTHYECKHE XapaKTePUCTHKU Tomymisuun», «l[IpocTtpaHcTBeHHas
CTpPYKTypa mnonyisiiun», «Bo3pactHble mnupamuasl nomyiasuun», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3€MJIM Pa3JIMYHBIMK OpraHudMaMu», «Mopenb 3Kojorudecko Humum JIxk.
N. XaTunHCOHAY.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIUH KUBOTHBIX.

JladopaTopnasi padora «I[IpucrnocoOneHus ceMsH pacTEHUN K pacCeICHUION.

Tema 9. Dxo0rusi coo0MIECTB. DKOJOTHYECKHE CUCTEMBI.

Coob1ecTBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsi3u MeXly OpraHu3MaMu B OHOIIEHO3E.
Dkocucrema kak oTkpbitast cuctema (A. JIx. Tencnu). @yHKIMOHATBHBIE OJOKH OPraHU3MOB B
HKOCUCTEME: TIPOTYIIEHThI, KOHCYMEHTHI, peylleHThl. Tpodudeckue ypoBHH. Tpoduueckue renu
U ceTu. AGnornueckue 010ku 3kocucteM. [1ouBbI 1 Wbl B 3KocucTeMax. KpyroBopor BemecTs u
IIOTOK YHEPTUU B IKOCHUCTEME.

OcHOBHBIE MOKa3aTeIN 3KOCUCTEMBL. bruoMacca u mpoayKiusa. DKOJIOTHYECKUE TUPAMU/IBI YU CE,
OMOMAacCChl U PHEPTUH.

Junamurxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nyxmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBUUHbIE U BTOPUYHBIE CYKIIECCHUHM U HUX
OPUYMHBL.  AHTpOIIOTEHHBbIE BO3JACHCTBHA Ha cykueccuu. KimMakcHoe cooOIIecTBO.
Buopaznoobpasue 1 mosHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.
[Ipupoansle 3KOCHCTEMBL. JKocucmemvl 03€p u pek. IKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, nyCmvlHb.

AHTpPONOT€HHbIE  JKOCUCTEMBI.  ArpodkocucTeMa.  ArponeHos.  Paznuuumss  Mexay
AHTPOIIOIE€HHBIMH U IPUPOJIHBIMU SKOCHCTEMAMH.

VYpb6oskocuctempl. OCHOBHBIE KOMITOHEHTHI ypOoskocuctem. [opoxackas ¢uopa u dayHa.
CunaHTponmzanusi ropojckoil  ¢daynel. buomornyeckoe M XO3SHWCTBEHHOE 3HAuUCHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKkOHOMEpHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB B SKOcHcTeMax. Posb
KACKAOH020 3¢hghekma u 6ud08-30upuxamopos (Kiouesvix 6udo8) 8 @OYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXKAY CMEXKHBIMU IKOCHCTEMaMHU. Y CTOHYMBOCTH
OpraHM3MOB, MOMYJISUUNA W HKOCUCTEM B YCIOBHMSX €CTECTBEHHBIX W aHTPOIOIE€HHBIX
BO3JICHCTBUI.

Mexanuzmobl 8o30eticmeus 3a2pa3HeHUli pa3HbIX MUN08 Ha cyOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX, OCHOBbl  IKOJIO2UYECKO20  HOPMUPOBAHUS
aumpono2eHHo2o 6o30elicmaus. MeTo0I0Tuss MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX
HKOCHUCTEM.

JdemoncTpauuu

[optper: A. Jlx. Tencau.
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Tabmuner u cxembl: «CTpykTypa OHOLIEHO3a», «IKOCHUCTEMA MIMPOKOJIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Iecay, «DyHKIHMOHAIBHBIE TPYNIbl OPTaHU3MOB B JKOCHUCTEME,
«KpyroBopor BemectB B 3kocucteMe», «llemm mnmTaHus (macTOWIHAS, JIETPUTHAS)Y,
«IJKonoruyeckas nmupamujia yucen», « JKojJorudyeckas nupamuga Guomaccbn, « IKOJIOTHYECKas
nupaMujia sHepruny», «OdpazoBanue 6onotay, «IlepBuunas cykueccus», «BoccranoBieHue neca
nocie noxapay, « Jkocucrema o3epay, «ArpoueHos», « KpyroBopot BeecTB 1 OTOK SHEPTUU B
arpoueHosey, «IIpumepsl yp6osakocuctem».

Ob6opynoBanue: repdapuu pacTeHH, KOJUIEKIIMU HACEKOMBIX, Uydena MTUIl U 3Bepel, repbapun
KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHH, aKBAPUYM KaK MOJIETh SKOCUCTEMBI.

IIpakTnyeckas padora «/3yyenue u onrcanue ypOoo3KOCHCTEMBD».

JlaGopaTopnasi padora «l3ydeHue pazHOOOpa3usi MENKUX TOYBEHHBIX YICHHCTOHOTHUX B
Pa3HBIX SKOCUCTEMAX).

IKeKypeusi «DKCKypcHsi B THUIMYHBIM OworeomneHo3 (B ayOpaBy, Oepe3HSK, CIbHHUK, Ha
CYXOJIOJIbHBIN WJIM TOWMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKYpCHsi « IKCKYPCHS B arpOIKOCUCTEMY (Ha T0JI€ WIIA B TETTMYHOE XO3SMCTBO)».

Tema 10. buocdepa — riodanbHas IKocUcTEMA

Buocdepa — obmieruianerapHast 000g049Ka 3eMiIH, T€ CYILIECTBYET WM CYIIECTBOBAJA KHU3Hb.
PazButue mpencrasnenuii o O6mocdepe B Tpymax O. 3tocca. Yuenue B. U. Bepnaackoro o
6uocdepe. Obnactu 6nocdeps! u e€ cocras. JKupoe BeniecTBo Onocheps! 1 ero GyHKINU.
3aKOHOMEPHOCTH cyliecTBoBaHus Ouocdepbl. OcobeHHOCTH Onocepbl Kak TIo0anbHOU
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemecTB H
OMOTreoOXMMHUYECKHE IUKIIBI (YTiIepoia, a30Ta). PUTMuYHOCTS siBjeHUH B Onocdepe.

3onanbHOCTh Onochepsl. [lonsarue o 6mome. OCHOBHBIE OMOMBI CYyIIW: TYHJpa, XBOWHEIE Jeca,
CMEIIaHHble W IIUPOKOJMCTBEHHBIE Jieca, CTENM, CAaBaHHbI, IyCTHIHU, TPOMUYECKHE Jeca,
BBICOKOTOPBs. Kimmar, pacTuTeNbHBIN U )KHBOTHBIH MUpP OMOMOB CYIITH.

CtpykTypa U (DyHKIHS >KUBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTECHIHAala U OmocqepHbIX
byHKUIHHA.

JdemoncTpauuu

[TopTpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmumpr u cxembl: «l'eochepsr 3emnn», «Kpyrosopor azora B mpupozae», «Kpyroeopor
yraepoaa B npupozae», «Kpyrosopot kuciopoaa B npuponae», «KpyroBopor Boasl B mpupoe»,
«OcHoBHBIE OMOMBI CyTnY, «KnmuMarnueckue nosica 3emumn», « Tyaapa», « Taiiray, « CMenTaHHbIH
necy, «lupokonucTBeHHbIH Jiecy, «CTenby», «CaBanHay, «[lycTbiasy, « Tponuyeckuii necy.
O6opynoBanue: repOapuu paCTeHU pa3HbIX OMOMOB, KOJUICKITHH KUBOTHBIX.

Tema 11. Yesi0BeK 1 OKpYKAWOIIAs CpPeaa

DKoJornyeckre KpU3MChl U UX NMpUUYUHBL. Bo3gelicTBue denoBeka Ha Ouocdepy. 3arpszHeHue
BO3QyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOAHOW cpenbl. OXpaHa BOJIHBIX PECYPCOB.
Pazpymenue noussl. OxpaHa MOYBEHHBIX peCypcoB. MI3MeHeHne Kiumara.

AHTpPONOreHHOE BO3ACHCTBUE HA PACTUTENBHBIA M KMBOTHBIM MUp. OXpaHa pacTUTEIBHOTO U
KUBOTHOT'O MHpa. OCHOBHBIE IPUHIUIIBI OXpaHbl Ipupoibl. Kpacubie kuuru. Oco0o oxpaHsemble
npupoaasie Tepputopun (OOIIT). boranndeckue caabl ¥ 300JI0THIECKHE TTAPKHU.

OCHOBHBIC TPHHIIMIIBI YCTOWYMBOTO pPAa3BUTHUS YEIOBEUECTBA W MPHPOABL. ParmoHanbHOE
IOPUPOJIONIONB30BAHUE M COXpAaHEHHE OWOJIOTHYECKOro pasHooOpasust 3emin. OOmme
3aKOHOMEPHOCTH TJI00aBbHBIX KOJOTHUECKUX KpU3HCcOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HUCca
U €T0 BEPOSTHBIE MOCIIEACTBUSI.
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Pa3BuTHE METO/IOB MOHUTOpPWHTA PAa3BUTHS OIMACHBIX TEXHOTEHHBIX mporeccoB. Cucmemmbie
uccne008anusi nepexooa K pecypcocboepezaioujeli U KOHKYPEHMOCNOCOOHOU dHepeemuxe.
buonoeuueckoe pasnoobpasue u 6uopecypcevi. Hayuomanvhvie ungopmayuonHvle cucmembl,
obecneuusarowue 0ocmyn K uH@opmayuu no COCMOSHUIO OMOEIbHbIX U008 U IKOCUCTHEM.
OcHosbl  9KOpeabunumayuu  3Kocucmem U Ccnocob6o8 00pbbbl ¢  OUONOBPEIHCOCHUSMU.
Pexoncmpykyus Mopckux u HA3eMHbIX IKOCUCTIEM.

JdemoHcTpaunu

Tabmuiel U cxembl: «3arpsizHeHue atMochepsl», «3arps3HeHue ruapochepsr», «3arps3HEHHE
nouBbly, «llapHukoBEIH pdekT», «Ocobo oxpaHseMmble MPUPOAHBIE TEPPUTOPHMI», «Moaenu
YIPABISEMOTO MHPAY.

Ob6opynoBanue: Gororpaduu 0OXpaHseMbIX pacTeHUN U )KUBOTHBIX KpacHoil kauru Poccuiickoii
®enepanun, KpacHoW KHUTH peruoHa.

3. Ilnanupyemple pe3yabrathbl «buonorus. bazoBeiil ypoBeHb)

I[lnanupyemMsbie pe3yJibTaThbl OCBOECHHMSI MPOrpaMMbl MO OHOJIOTMH HAa YPOBHE CpeJIHEro
0o01ero oo0pazoBaHus

JINYHOCTHBIE Pe3yJbTAThI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHSI OOYYArOITUMUCS MPOTPaMM
CpCaHCro OGH.IGFO 06pa30BaHI/I$II JIMYHOCTHBIC, MCTAIIPCAMCTHBIC U ITPCAMCTHBIC.

B crpykType IHWYHOCTHBIX pE3yJbTaTOB OCBOEHUS MPOrpaMMbl MO OHOJIOTUU BbIAEICHBI

CICNYIOIINE COCTaBIAIONIME: OCO3HAHWE OOYYaIOIMMMHCS  POCCHMCKON  I'pakIaHCKOU
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITENIBHOCTH W CaMOOTMPENCICHUIO,
Hanuyue momusayuu K OOYUYEHUIO OHWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHHUX
yOeXIeHUI JIMYHOCTH HAa OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAIULIUN Pa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0OYYAIOIUXCS PYKOBOACTBOBATHCS B
CBOGﬁ NCATCIIBHOCTHU IICHHOCTHO-CMBICJIIOBBIMHA yCTaHOBKaMI/I, HpI/ICYH_II/IMI/I CUCTCMC
OMOJIOTUYECKOTO  OOpa3OBaHWsI, Haluuue NPABOCO3HAHUS  DKOJIOTHUYECKOH  KYIbTYpHI,
CNOCOOHOCMU CMABUMb TIETTA U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS IIPOTPAMMBI IO OMOJIOTHH JOCTUTAIOTCS B IMHCTBE YUSOHOM
U BOCIHTATEIBHON JEATEIBPHOCTH B COOTBETCTBUHM C TPATUIUOHHBIMH POCCHHUCKUMHU
COITMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, TPUHATHIMHU B
O6H.I€CTB€ HpaBI/IJIaMI/I nu HOpMaMI/I IIOBCACHHUA U CHOCO6CTBYIOT HpOHGCC&M CaMOIIO3HaHu,
CaAMOBOCIIMTAHUS U CaMOpaSBI/ITI/ISI, paBBI/ITI/IH BHyTpeHHGI\/'I IIO3UIIMH JIMYHOCTH, HanI/IOTI/BMa nu
YBaXXEHUSA K 3aKOHY M IIPABOIOPSAIAKY, YEIOBEKY TpyJa U CTapLIEMy IIOKOJIECHHUIO, B3aMMHOI'O
yBOKEHUs, OCEpeKHOTO  OTHOIIEHUS K  KYJbTYpHOMY  HAcleIuio W TpaaulusIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPY-KarolIen cpee.
JlugHOCTHBIE pPE3yNbTaThl OCBOCHHS YueOHOro mpenmera «buomorus» HOMKHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTh O0YyYarOIMIMXCsS PYKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHEHTAllM, TTO3UTHBHBIX BHYTPEHHHX
yOCKIICEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0OIIecTBa,
pacmnpeHHe JKNU3HCHHOT'O OIIbITa W OIIbITa ACATCIBHOCTU B Hpouecce peanmaunn OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCHHT&TGHBHOﬁ ACATCIIbHOCTH, B TOM YHMCJIC B 4aCTHU:

1) rpaxIaHCKOr0 BOCIUTAHUS:

c(OpPMUPOBAHHOCTH TPAXKAAHCKONW TMO3HUIIMHA OO0YYAIOMIETOCsS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIIEeCTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBaXKCHHE 3aKOHA U TTPaBOTIOPSJIKA;
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TOTOBHOCTh K COBMECTHON TBOPYECKOW NEATEIHHOCTH MPH CO3aHUU YYEOHBIX IPOEKTOB,
peleHnr yueOHbBIX U MTO3HABATENILHBIX 33/1a4, BHITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH OTPEAETATh COOCTBEHHYIO MO3UIIMIO MO OTHOIIECHUIO K SBICHUSM COBPEMEHHOMU
JKH3HH U OOBSICHATD €€;
YMEHHE YYUTHIBAaTh B CBOUX JEHCTBUSX HEOOXOIUMOCTb KOHCTPYKTHBHOTO B3aWMOJEWUCTBUS
JI0JIeH ¢ pa3HbIMU YOKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSMHU U COLUAIBHBIM MOJOKEHUEM;
FOTOBHOCTb K COTPYJHHYECTBY B IIPOILECCE COBMECTHOTO BBIMOJHEHHS  y4eOHBIX,
MO3HABATENIbHBIX U UCCIENIOBATEIbCKUX 3aJlay, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIITIOHEHTOB MPH O0CYKJACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO COICPIKAHMUS,
TOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;
2) IaTPHOTHYECKOI0 BOCIIUTAHUS:
c(hOpMUPOBAHHOCTh POCCHICKON TPaXTAHCKOH HICHTHYHOCTH, IMATPUOTHU3MA, YBAXKEHUSI K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHO#N, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POIIJIOE U HACTOSIIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACIEIHMI0 M MaMSATHUKAM IMPUPOJBI, JTOCTHUKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYE;
CIIOCOOHOCTh OIEHUBATh BKJIAJl POCCHICKUX YYEHBIX B CTAHOBJIICHHE M Pa3BUTHE OHMOJIOTHH,
MOHMMAHUS 3HAUeHUs OWOJOTMH B TO3HAHWM 3aKOHOB NPHUPONBI, B JKU3HHU 4YElOBEKa U
COBPEMEHHOTO O0IIeCTBa;
ujciHas y0ex IEHHOCTh, TOTOBHOCTD K CIIYKCHHIO U 3anuTe OTeduecTBa, OTBETCTBEHHOCTH 32 €r0
cyp0y;
3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApOAa;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;
CIIOCOOHOCTh OIICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC DPELICHUS, OPHEHTHUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;
OCO3HAHHUE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;
OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTENISAM, CO3/JaHHI0 CEMbUM HAa OCHOBE OCO3HAHHOIO
MIPUHSTHUS IEHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUU € TPAAULIUSIMU HapoaoB Poccuu;
4) 3¢TeTHYECKOT0 BOCIIUTAHMS:
JCTETHYECKOE OTHOUIEHHE K MHpY, BKIIOYash SCTETHKY ObITa, HAy4yHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOUICHHUIA;
MMOHUMaHUE SMOLMOHAIBHOTO BO3ICHCTBUS KUBOW IPUPOBI U €€ [IEHHOCTH;
TOTOBHOCTb K CAMOBBIPAXXEHHUIO B PA3HBIX BHUJIaX HMCKYCCTBA, CTPEMJICHUE MPOSBISITH KauecTBa
TBOPYECKOM JIMYHOCTH;
5) pusuveckoro BocnuTaHusi, GOPpMUPOBAHNSA KYJbTYPbl 310POBbSi M 3MOLHOHAJBLHOIO
Os1aromosty4usi:
MOHUMAaHWE W peaju3anus 37J0pOBOTO W 0€30MacHOro oOpasza KU3HHU (30POBOE IHTAHHE,
coONIofieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHas ¢u3nyecKas AaKTUBHOCTb), OEpEeKHOI0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (PU3UUYECKOMY U IICUXHUYECKOMY 3710POBbIO;
MOHMMAaHHUE [IEHHOCTH MPaBWJI MHIWBUIYATFHOTO M KOJJICKTUBHOTO 0€30IM1aCHOTO TOBEICHUS B
CUTYaIUsX, YIPOKAIOIIUX 3JOPOBbIO U KU3HU JIOACH;
OCO3HAHHE TIOCIEACTBHI ¥ HENPUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOJIICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);
6) TPy10BOr0 BOCIUTAHMS:
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TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JI00ue;
TOTOBHOCTh K AaKTHBHOW JAESITENLHOCTH TEXHOJOTMYECKOH M COIMAIbHON HAaNpaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJHATH TAKYIO IE€ATEIHHOCTS;
UHTEpEeC K pa3inyHbiM chepam mnpodeccunoHalbHON AESITeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOP Oyayiel mpodeccruu 1 peaaTn30BbIBaTh COOCTBEHHBIE YKM3HECHHBIC TIIaHbI,
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSHDKCHUH BCEH )KU3HU;
7) IKOJIOrM4ecKOro BOCIMTAHUS:
HKOJIOTHUYECKH IEIeCO00pa3HOe OTHOILICHHE K MPUPOJIE KaK UCTOYHUKY )KU3HHU Ha 3emMiie, OCHOBE
€€ CylIeCTBOBaHUS;
MOBBIIICHUE YPOBHS YKOJIOTUYECKON KYIbTYPhI: MPUOOPETEHHE OIBITA IJIAHUPOBAHUS IOCTYIIKOB
Y OLICHKH WX BO3MOJKHBIX TIOCJIEICTBUN IS OKPYXKAIOIIEH CPEIbl;
OCO3HaHHUE TTI00aJIBbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;
CIIOCOOHOCTH MCIIONB30BaTh MPUOOpETaeMble MIPU M3YYEHUHM OHOJIOTHHM 3HAHWUS U YMEHUs Mpu
pelieHny npodiieM, CBA3aHHBIX C PAallMOHAJIBHBIM MPUPOJIONOIL30BaHIEM (COOIIOIEHNE TPABUIT
MOBE/ICHUs B MPUPOJE, HAMPABJIEHHBIX Ha COXpPAaHEHHE PABHOBECUS B JKOCHCTEMaX, OXPaHy
BHJIOB, IKOCUCTEM, Orochepsr);
AKTUBHOE HENPUATHE NECUCTBUU, NMPUHOCAIIMX BpPEI OKPYKAOUIEH MPUPOJHOU Cpene, YMEHHUE
MPOTHO3UPOBATH HEOIATONMPHUSITHBIE YKOJIOTHUECKUE TTOCIEACTBHS MPEIPHHIMACMBIX TeHCTBUI
U TIPEIOTBpAIATh UX;
HAIMYUE PA3BUTOTO OKOJOTHYECKOTO MBIIUICHUS, OKOJIOTHYECKOH KYJIbTYpBI, OIBITA
JESATENIbBHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHUS PpPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEIbHON, KOMMYHHMKAaTUBHOW M COLMAIbHOW TpAKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKON AESITeTbHOCTH IKOJIOTUYECKOM HaIllPaBIEHHOCTH;
8) HeHHOCTH HAYYHOIO MO3HAHUSA:
c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKd U OOIIECTBEHHOHM MPAaKTHUKH, OCHOBAHHOTO HA JHMANIOTE KYIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;
COBEPIIICHCTBOBAHUE SI3BIKOBOW U UUTATEILCKON KYIbTYPBI KaK CPEICTBA B3AUMOICHCTBUS MEKITY
JIOJIbMU U MTO3HAHUS MUPA;
MOHUMaHWe CcrnenupuKy OWOJOTUM KaK HayKd, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATILHOTO HAYYHOTO MBIIUIEHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTABIECHUS 00 OKpYKaloLeM
MUpE Kak O €IWHCTBE MpPHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH H pEelIeHUuH MpoOIeM COXpaHEHHUsI TPUPOTHOTO PAaBHOBECHS;
yOKAEHHOCTh B 3HAYMMOCTU OMOJIOTHU ISl COBPEMEHHOW ITUBUIIH3AINH: 00eCTIeYeHHsT HOBOTO
YPOBHSI Pa3BUTHUS MEIUIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX PEIIaTh
pecypcHbie TpOOJIEeMBbl pPAa3BUTHUSL UEIOBEUYECTBA, IOWICKA IyTeH BBIXOAA U3 TI00aThHBIX
IKOJIOTHUYECKUX MPOOJIeM U 00ecTIieueHus Mepexoaa K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATILHOMY
MCIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;
3aMHTEPECOBAHHOCTh B TIOJNYyYEHUU OHOJIOTMYECKUX 3HAHWWA B IENAX MOBBILIECHUS o00Iei
KyJbTYpbl, €CTECTBEHHO-HAyYHOIl TI'PaMOTHOCTH, KaK COCTAaBHON 4YacTH (PYHKIIHMOHAIbHON
TPaMOTHOCTH 00ydJaronuxcsi, popMUpyeMoit Mpu U3y4eHUU OMOJIOTUH;
MOHMMAaHUE CYIIHOCTHM METOJOB TIO3HAHUS, WCIONB3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIONydyaeMble 3HAHUS JJs aHanu3a W OOBSCHEHUS SIBICHUUN
OKPYXAIOIIET0 MHUpPAa M MPOUCXOIANINX B HEM HM3MEHECHHI, YMEHHUE JellaTh OO0OCHOBAaHHBIC
3aKJTIOYCHHUS HA OCHOBE HAy4YHBIX (DAaKTOB W MMEIOMIMXCS JAaHHBIX C IEThI0 MONyYeHUs
JIOCTOBEPHBIX BBHIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSITENILHO HCIOIB30BaTh OMOIOTUYECKUE 3HAHUS I PEIICHUs Mpo0yieM B
pealTbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHE IICHHOCTH HAy4HOH [EATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH TMPOCKTHYIO U
HCCJIEIOBATEILCKYIO ACSITEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTBH K HEMPEPHIBHOMY 00pPa30BaHMIO M CAMOOOPA30BaHUIO, K aKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI MO OMOJOTHH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH.
METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yinbTaThl OCBOCHHS y4eOHOTO mpeaMera «BHojIorusy BKIIIOYAIOT:
3HaUMMBIE Ui (DOPMHpPOBAHUST MHPOBO33PEHUS OOYYAIONMUXCS  MEXKIUCHUTIITMHAPHBIC
(MeXnpeIMeTHBIC) OOIeHAYYHbIC TTOHSTHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienu(rKy METO/I0B IMO3HAHUS, HCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUS,
SBJIEHUE, TPOLECC, CHCTEMa, Hay4dHbI (haKkT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIIeJJOBaHHE, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT W JIpyrHe); YHUBEpCaJbHbIE
y4ueOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYJISTUBHBIC), 00ECIICUNBAIOIINE
dbopMupoBaHrue (PpyHKIMOHAIBHON I'PaMOTHOCTH M COLIMAJIBHOM KOMIETEHLHH O0YyYaroIIuXcs;
CIIOCOOHOCTH o0y4aromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIITNHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAIbHBIC ydeOHBIC ACHCTBHS B IMO3HABATEIBHOW U
COLIMAJIbHOM IPAKTHKE.

B pesynbrate u3ydeHuss OHOJOTMM Ha YpPOBHE CpEIHEro oOmero ooOpa3oBaHus Yy
oOyudatomierocss OyayT copMmupoBaHbBl MO3HABATEIbHBIE YHUBEPCAIbHBIE YYCOHBIC JCUCTBUSA,
KOMMYHHMKATHUBHbIE YHUBEpCAJbHbIE Yy4eOHble JACWCTBUS, pEryISITHUBHbIE YHHUBEpCaJIbHBIC
yueOHbIe JeMCTBHSI, COBMECTHAS I€ATEIbHOCTb.

MetanpeameTHble pe3yabTaTbl OCBOEHHUSI MIPOrPaMMbl CPEAHETO OOIIEro 00pa30BaHUs TOJIKHBI
OTpaXkaTh:
OBiajeHne YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:
1) 6a3oBble JIOTHYECKHUE [IeliCTBUS:
-CaMOCTOSITENTFHO  (DOPMYIHpPOBaTHh U  aKTyallU3UpPOBATh MpoOJieMy, paccMarpuBaTh €€
BCECTOPOHHE;
-HCIOJb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOrO MBIIUICHUS (aHajau3a, CUHTE3a,
CpaBHEHHUS, KiIacCH(pUKAIMKU, OO0O0OIIEHUS), PACKPBIBATh CMBICI OHOJOTHYECKUX TTOHATHA
(BBLOENATH UX XapaKTepHbIE MPU3HAKU, YCTaHABIUBATh CBSI3U C APYTUMU OHATHUIMH);
-OIpeeNsATh LENU JesTEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHXKEHHUS, COOTHOCHUTD
PE3YNBTATHI IEATEIHHOCTH C MIOCTABICHHBIMH LETISIMU;
UCIIOJIb30BaTh OMOJIOTHYECKHUE TOHITHS ISl O0bsICHEHUS (DAKTOB U SBICHUM KUBOU MPUPOJIBL;
-CTPOHTH JIOTHYECKHE paCCyXICHUs (MHIYKTUBHBIC, NEIYKTUBHBIC, MO AHAIOTHH), BBISBIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHHUAX, ()OPMYJIUPOBATH BHIBOIBI U
3aKJTIOYCHHUS,
-IIPUMEHATh CXEMHO-MOJIEIbHBIE CPEJCTBA [UIsl NPEICTABICHUS CYIIECTBEHHBIX CBs3ed U
OTHONIICHUH B M3y4aeMbIX OMOJIOTHMYECKUX OOBEKTaX, a TakKe MPOTHBOPEUUI Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX HCTOUHUKAX;
-pa3pabarbIBaTh IUTAH pElICHUs NMPOoOJIeMbl ¢ y4ETOM aHajin3a UMEIOUIUXCS MaTepHalbHBIX U
HEMaTepUaTbHBIX PECYPCOB;
-BHOCUTbH KOPPEKTUBHI B IEATEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YILTATOB IEJISIM, OLICHUBATh
PUCKHU TTOCTIEACTBHMA NESTELHOCTH,
-KOOPJMHUPOBATh W BHINOJTHATH pabOTy B YCIOBUAX peaTbHOro, BUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;
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-pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IPU PELICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30BbIe HCCIAeA0BaATENbCKHE JIeliCTBUS:

-BJIaJICTh HAaBbIKAMH Y4YeOHO-MCCIICIOBATENLCKOM M TPOCKTHOH JEsTEeNbHOCTH, HaBbIKAMH
paspemeHns npoodieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY HOWCKY METOIOB
pelIeHns MPaKTUYECKUX 33134, IPUMEHEHHIO PA3IMYHBIX METOI0B IO3HAHHUS;

-MCHOJB30BaTh PA3IHYHBIC BHIBI JESATEIBHOCTH 10 IOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpPIIPETalny, MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B y4eOHBIX CHUTyalusiX, B TOM YHCIIE HPU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

-popMHpOBaTh HAYYHBI THUIl MBIIUICHHS, BIaJeTh HAYYHOM TEPMUHOJOTHEH, KIHOYEBBIMU
HOHATUSAMH U METOAAMU;

-CTaBUTh W (QOPMYITUPOBAThH COOCTBEHHBIC 3aJa4ydl B O0Opa30BATEIbHON EATEIBHOCTH U
KU3HEHHBIX CHTYaIHSIX;

-BBISIBIIITH IPUYUHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyaJM3MPOBATh 3a/1a4y, BBIBUTATh TUIIOTE3Y €&
pelIeHns, HAXOAUTh apTYMEHTHI ISl I0Ka3aTeIbCTBA CBOUX YTBEPKACHUI, 3a71aBaTh ITapaMeTphl
Y KPUTEPHUHN PEIICHHUS;

-aHAJIM3UPOBATH TOJyYCHHBIC B XO/I€ PEIICHUS 3a/1a4l PEe3yJIbTaThl, KDUTHYECKH OIICHUBATh MX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, OLIEHHBATh IPUOOPETEHHBIN OIBIT;

-OCYUIECTBJIATh LEJICHANPABICHHBIM MOUCK TMepeHoca CPeICcTB M CHOCOOOB JEHCTBHS B
po(hecCHOHATBFHYIO CPEeay;

-yMETh IIePEHOCUTH 3HAHHS B IIO3HABATEIFHYIO M IPAKTUUECKYIO 00JIaCTH KU3HEICSTEIbHOCTH;
-yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

-BBIIBUTATh HOBBIE UJIEH, TIPE/IIaraTh OPUTHHAIBHBIE OAXO0/bl M PEIICHHS, CTABUTh MIPOOJIEMbI U
3a/1a4H, JTOMyCKAIOUINE aJIbTEPHATHBHBIC PEIICHHS.

3) padora ¢ nngopmanmeii:

-OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOUHUKAX HH(POpMAMHU (TeKcTe yueOHOro mocoous, HayqHo-
HOMYJISIPHOM JINTEpaType, OMOJIOIMYECKHX CIIOBapsAX M CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax
JaHHBIX, B IHTEpHETE), aHATM3UPOBATh HH(POPMAITUIO Pa3InYHBIX BUJOB M (POPM MpeICTaBICHUS,
KPUTUYECKH OIIEHUBATH €€ JJOCTOBEPHOCTH M HETIPOTHBOPEUYHNBOCTH;

-popmynupoBaTh 3ampockl W TNPHMEHSTH pa3NUYHBIE METOABI TP TIOMCKE M OTOOpe
Ouosornueckoi HHpOpMaIuK, HeOOXOIUMOH JIJIsi BEITIOJTHEHHS YUeOHBIX 3a]1a4;

-IpHOOpeTaTh ONBIT  HCIIOJIB30BAaHUS  HMH()OPMALMOHHO-KOMMYHHKATUBHBIX — TEXHOJOTHH,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3TUUHBIX ITOMCKOBBIX CHCTEM;
-CaMOCTOSITETILHO BEIOMPATh ONTHUMAIBHYIO (hOpMy IpeaAcTaBIeHUs OMOI0OTHUeCKON HH(OpMaIH
(cxembl, rpaduKH, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U JPYToe);

-HCII0JIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEJICTBA U paboTe ¢ OMOI0rHUecKoi HH(popMaIuei:
OPUMEHATh XMMHUYECKHe, (HU3UYEeCKHe M MaTeMaTHYeCKue 3HAKH M CHUMBOJBI, (HOPMYIIBI,
ab0peBHaTypy, HOMEHKIJIATYpy, HCIIOIB30BaTh W INPEOOPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHUE
Cpe/CTBa HAIJIATHOCTH;

-BIIaJICTh HaBBIKAMM PACIIO3HABAHUS U 3alUTHl MH(OpMannu, MHGopMannoHHON 0€30MacCHOCTH
JUYHOCTH.

OBJ1aieHNe YHHBEPCATbHBIMH KOMMYHUKATUBHBIMU /1€ CTBUSIMM:

1) o0menue:

-OCYIIECTBIIATh KOMMYHHMKAIIMKA BO BceX c(epax KM3HM, aKTUBHO Y4aCTBOBATH B JIMAJIOTE WM
JUCKYCCHUH TIO CYIIECTBY 0OCyXKJaemMoil Tembl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3HIBAThH
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CY)KJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUSI TNpeajaraéMoud 3aJayd, Y4UThIBaTb MHTEPEChl U
COTJIACOBAHHOCTH MO3ULIUN JPYTUX YYACTHUKOB JUAIOTa WIH IUCKYCCHH);

-pacro3HaBaTh HeBepOaIbHBIE CPEACTBAa OOLICHMS, MOHWMAaTh 3HAUYEHHE COIMAJIBHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHUS! KOH(MJIMKTHBIX CUTYallUd, yMETh CMr4aTb KOHQIMKTHI U BECTU
MEPETOBOPHI;

-BJIaJIETh Pa3IMYHBIMU cIoco0aMu OOIIEHMsS U B3aUMOJCHCTBHS, TIOHUMATh HAMEPEHUSI JPYTHX
JIOJeH, TPOSIBIATH YBaXXUTEIbHOE OTHOIIEHHWE K COOECeTHUKY U B KOPPEKTHOH (dopme
(bopMyIHpOBaTH CBOU BO3PAKECHHUS;

-pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHMSI C CIIOJIb30BAHNUEM SI3BIKOBBIX CPEJCTB.

2) coBMeCTHas 1eSITeJIbHOCTh:

-TIOHMMAaTh W WCIOJNB30BATh NPEUMYIIECTBA KOMAHIHOW M WHIAMBUAYyAIbHONW pabOThI mpu
perieHur OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBaTh HEOOXOIMMOCTh MMPUMEHEHHUSI TPYMITOBBIX
dhopM B3aUMOJICHCTBUS MPU PEIICHUH YUCOHOW 3a/1a4u;

BbIOMpaTh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBHI C y4€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 YjeHa KOJUIEKTHBA;

-IIPUHUMATH 1IeJId COBMECTHOM AESITebHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 11O
€€ TOCTUKEHUIO: COCTABJIATH IUIAH ACUCTBUM, PACIIPEACIIATH POJIU C Y4ETOM MHEHUN YYaCTHUKOB,
00CyXJaTh pe3yIbTaThl COBMECTHOU pabOTHI;

-OLIEHMWBATh KA4€CTBO CBOETO BKJIAJIa M Ka)XJIOTO YYaCTHHKA KOMaHJBI B OOMIMI pe3yJbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

-IpejularaTb HOBBIE TMPOEKTHI, OLIEHHWBATh HJAEH C TMO3UIUU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;

-OCYILIECTBIIATh MO3UTUBHOE CTPATETHYECKOE MOBEACHHE B PAa3JIMUYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh NHUIIUATUBHBIM.

OBJajieHHe YHUBEPCAJTbHBIMHU PeryJIATUBHBIMHU JeHCTBUSIMU:

1) camoopranusanus:

-MCIOIh30BaTh OMOJIOTHUECKUE 3HAHUSI ITIS1 BBISIBIICHUS MPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYAIUsX;

-BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUU IEJIEBbIE M CMBICIOBbIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYINKaxX MO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3I0POBBIO U 3/I0POBBIO
OKPYXKaIOIIHX;

-CaMOCTOSITEIIFHO OCYIIECTBIISITh I03HABATEIbHYIO JI€ATEIbHOCTD, BBIABIATH MPOOJIEMbI, CTABUTH
U (opmynupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTENbHON JEATETBLHOCTH W JKU3HEHHBIX
CUTyaIUsX;

-CaMOCTOSITETIbHO COCTaBIATh IUIAH PEIIEHUS IMPOOJIeMBbl ¢ YUYETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

-pacHMpsATh paMKH Y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;
-OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

-Croco0CTBOBaTh (DOPMHUPOBAHHMIO M TPOSBICHHUIO IIUPOKOW IPYIUIIMKA B Pa3HBIX 00JIACTIX
3HAHMIA, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHbD.

2) CaMOKOHTPOJIb:

-JaBaTh OILIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENSIM;
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-BJIaJICTh HaBbIKAMM TI03HABATENIbHOW pedIIeKCHH KaK OCO3HAHMS COBEPILIAEMBIX NEHCTBUN U
MBICJIUTENBHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHHM, MCIOIB30BaTh MPUEMBI pedaexcuu
JUISL OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PEILICHHUS;

-YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO TPUHUMATD PELICHUS 110 UX CHIKEHUIO;

-IIPUHUMATh MOTHBBI M apTyMEHTBI APYTUX IIPU aHAJIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npuHsTHE Ce0s U APYTrUX:

-IPUHUMATh ce0s1, MOHUMAasi CBOM HEJIOCTATKU U JJOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB ACITEIbHOCTH;
-IpU3HAaBaTh CBOE MPABO M MPABO JAPYTHX Ha OIIUOKH;

-pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3HULIUU JIPYTOT0O YEIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIe pe3ynbTaThl OCBOCHHS yueOHoro mpenmera «buonorus» B 10 kjacce
JOJIKHBI OTPAXKATh:
-c()OPMUPOBAHHOCTh 3HAHHM O MeCT€ W POJM OHOJIOTUM B CHUCTEME ECTECTBEHHBIX HAyK, B
(bopMUPOBaHNUU €CTECTBEHHO-HAYUYHOM KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IPUPOJIBI U PELLICHUN
po0JieM PalMOHAIBHOTO MPUPOIOTIOIH30BAHMS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUECHBIX B
pa3BHUTHE OMOJIOTHHY;
-BJIQJICHUE CUCTEMON OHOJOTMYECKUMX 3HAHM, KOTOpas BKIIOYACT: OCHOBOIOJAralolye
OMOJIOTUYECKHE TEPMHUHBI U TIOHATHUS (KU3HB, KJIETKA, OPraHU3M, METa0OoJu3M, TOMEOCTa3,
caMOperyJIsilysl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerouHas Teopus 1. llIBamna, M. lIneiinena, P. Bupxosa,
XpPOMOCOMHasi TeopHsi HaciencTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o meHTpax
MHOTO00pa3usi U MPOUCXOXKJICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MIEPBOT0 TOKOJICHHUS, PACIICTUICHUS, YUCTOTHI TaMET, HE3aBUCUMOT0 HacienoBanus . Mennens,
TOMOJIOTUYECKUX PsIOB B HaciencTBeHHoW u3meHunBoct H. V. BaBunoBa), mpuHIUIIBI
(KOMILJIEMEHTapHOCTH);
-BJIaJICHUE OCHOBHBIMH METOJaMH HAYYHOTO TIO3HAHWS, HUCIHOIB3YEMBIX B OHOJIOTHYECKHX
MCCJICIOBAHMX JKUBBIX OOBEKTOB (ONMCaHWE, U3MEpPEHUE, HAOMIOCHUE, SKCIIEPUMEHT);
-YyMEHHUE BBIIEIATh CYIIECTBEHHbIC IMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U DYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcje OakTepuii, TpuOOB, pacTeHMIA,
JKUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PAaCTEHH, KUBOTHBIX, Y€JIOBEKa,
MPOIIECCOB KU3HEACITEILHOCTH, IIPOTEKAIOIINX B OPTraHNU3MaX PacTeHUH, )KUBOTHBIX U YEIIOBEKA,
OMOJIOTHYECKHX MPOLIECCOB: OOMEHA BEIIECTB (METab0JIM3M), IPEBPAILEHUS SHEPTHH, OPOKEHHUS,
aBTOTPO(HOTO U reTepoTPOHOr0 TUIIOB MUTAHMSL, (POTOCHHTE3a U XEMOCHUHTE3a, MUTO34a, Meii03a,
raMeToreHesa, aMOpHoreHesa, noCTAMOPHOHATIEHOTO pa3BHUTHUSA, Pa3MHOXKEHHUS,
WHAVBUAYATBHOTO pPa3BUTHS OpraHu3Ma (OHTOIeHe3a), B3aMMOJICHCTBHS T'€HOB, TE€TEPO3HCa,
HCKYCCTBEHHOTO 0TOO0DA;
-yMEHHUE yCTaHaBIMBATh B3aUMOCBSI3U MEXAY OPraHOMIaMH KJIETKU U UX PYHKIHUSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHEeW M uX QYyHKUUSIMHU, MEXKAY OpraHaMu U CHCTEMaMU OPTraHOB y PacTEHMUIA,
JKUBOTHBIX M YeJIOBeKa U UX (DYHKUUSIMHU, MEXKAY CUCTEMaMH OPraHOB U UX (PYHKIHUSIMH, MEXITY
dTamamMu OOMEHa BEIECTB, dTalaMH KIETOYHOTO ITUKJIA W JKU3HEHHBIX IMKJIOB OPTraHHU3MOB,
3TanamMu YMOPHOHAILHOTO PA3BUTHS, TEHOTUIIOM B ()EHOTHUIIOM, (PEHOTHUIIOM U (PAaKTOpaMu Cpe.Ibl
00UTaHHUS;
-YMEHUE BBISBISATh OTIIMUYUTENbHBIE TPU3HAKU )KUBBIX CUCTEM, B TOM YHCIIE PACTEHHH, )KUBOTHBIX
U 4eJIOBEKa;
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-YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIUE APTyMEHTHI, OHOJOIMYECKYI0 TEPMHHOJIOTUIO H
CHUMBOJIMKY JJIS IOKA3aTENbCTBA POJCTBA OPIaHU3MOB Pa3HBIX CUCTEMATUYECKHUX TPYIII;
-yMEHHE pelarb OHOJIOTMYEeCKHE 3aJaud, BBISBISATH MPUYMHHO-CICICTBEHHbBIC CBS3H MEXIY
UCCIICyEeMBIMH OMOJIOTUYECKUMH TPOLIECCAMU M SIBJICHUSIMH, JIEIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHHH TIOJYYCHHBIX PE3yJIbTaTOB;

-YMEHHE BBIMOJIHATH JA00OpAaTOPHBIE U IPAKTUYECKHUE PAOOTHI, COOIIOIATh MTpaBUiia IpH paboTe ¢
y4eOHBIM U Ta0OPaTOPHBIM 000PYI0BAaHUEM;

-YMEHHE BBIIBUTaTh TUIIOTE3bI, IPOBEPATHh UX IKCIEPUMEHTAIBHBIMHI CPEACTBAMH, (OPMYIUPYS
IeJIb UCCIIeIOBAHUS, aHAJTM3UPOBATh MOJTYyYCHHbIE PE3YJIbTAThI U JI€IaTh BHIBOJIBI,

-yMEHHE Y4YacTBOBAaTh B Y4YeOHO-HCCIENIOBATEIbCKOM paboTe MO OHONOTHUH, HKOJOTHH H
MeIUIHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOILIECTB, W MyOJUYHO MPEACTABIATH
MOJTyYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(PEPEHIIHIX;

-yMEHHE OICHHBATh STHYECKUE ACTIEKTHI COBPEMEHHBIX HCCIICOBaHUI B 00JacTH OMOJIOTHH H
MeIUIUHBI (KJIOHUPOBaHKE, NCKYCCTBEHHOE OTUIOIOTBOPEHHUE, HAPABICHHOE H3MEHEHUE TeHOMa
U CO3JJaHHE TPAHCTEHHBIX OPTaHNU3MOB);

-yMEHHE OCYIICCTBIISITh OCO3HAHHBIA BBIOOp Oymymied mpodeccHOHaNbHON AeATEIHHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEITLCKOTO X035ICTBA, MUILEBOM
IPOMBIIIJICHHOCTH, YIIyOJIATh T03HABATEIbHBIN HHTEPEC, HANIPaBICHHBIN HA OCO3ZHAHHBIN BHIOOD
COOTBETCTBYIOIIEH Mpodeccun U MPOAOKEHHE OHOIOTHYECKOT0 00pa30BaHusl B OpraHU3aLUsAX
cpeaHero npogeCCHOHAIBLHOTO U BBICILIET0 00pa30BaHMUA.

[IpeameTHBIE pe3yNbTaThl OCBOEHHUs ydeOHOTo mnpeamera «buonorus» B 11 kijacce IOKHBI
OTpaXkaTh:

-c)OPMUPOBAHHOCTh 3HAHHM O MecTe W POJM OHOJIOTUM B CHCTEME ECTECTBEHHBIX HAyK, B
(GbOpMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B IO3HAHWU 3aKOHOB
IPHUPOJBI U PEUICHUH SKOJIOTHYECKUX MPOOJIeM YelIOBEUECTBa, a TAKXKE B PEIICHHUU BOIPOCOB
PaIMOHATLHOTO TPUPOIOTIOIB30BAHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHHUS K IIPUPOJIE,
o0IIeCTBY, YENOBEKY, O BKJIAJe¢ POCCHUUCKUX M 3apyOSKHBIX YUYEHBIX-OMOJIOTOB B pa3BHUTHE
OHOJIOTHH,

-yMEHUE BIIAJIETh CUCTEMOW OMOJOTMYECKHX 3HAHHWI, KOTOopas BKJIIOYAET OIpeNeieHHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOINOJAralomux OWONOrMYecKUX TEPMHUHOB W TOHATHH (BUA,
JKocucTema, Ouocdepa), Owomornueckwe Teopur (dBomroIMoHHas Tteopusi Y. JlapBuHa,
CHUHTETHYECKasi Teopus sBojronuu), yueHus (A. H. CeBepuoBa — 0 MyTAX M HampaBICHUSIX
sBomtonnu, B.. Bepuaackoro — o 6uocdepe), 3akoHbl (reHeTHIeckoro paBHoBecus k. Xapau
u B. Baitnbepra, 3apoapimeBoro cxoactBa K. M. bapa), mpaBuna (munumyma FO. JIuGuxa,
HKOJIOTMUYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUoTe3a «Mupa PHK» V. I'unbepra);

-yMEHUE BIIaJIeTh OCHOBHBIMU METO/IaMU HAYYHOTO TTO3HAHUS, UCTIOIB3YEMBIMU B OMOJIOTHYECKHUX
WCCJICIOBAHUAX JKMBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHWE, HW3MEPEHHE, HaOI0ICHHE,
9KCIIEPUMEHT), CIOCO0aMU BBISIBICHUS U OILICHKU aHTPOTIOI€HHBIX U3MEHEHUN B IPUPOJIE;
-YMEHUE BBIJENATH CYIIECTBEHHbIE MPU3HAKU: BUI0B, OMOTEOIIeHO30B, SKOCUCTEM U Orochepsl,
CTaOUITU3HPYIOILETO, IBUKYIIETO U pa3phIBAIOIIET0 €ECTECTBEHHOTO 0TO0PA, aJUIONATPUYECKOT0 U
CUMIATPUYECKOTO BUJ000pa30BaHUs, BIUSHUS JBIDKYIIUX CHJI JBOJIONMHA HAa TEHO(POHI
MOIYJISIIIAY, TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOUTaHMs, YepeOBaHUs HAIMpPaBIICHUN
HBOJIIOIIMHU, KPYTOBOPOTA BEIECTB U MOTOKA YIHEPTUU B SKOCUCTEMAX;
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-yMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXIy MPOIECCAMHU 3BOJIONUHU, IBIKYIIUMU CHIAMHU
AHTPOTIOTEHE3a, KOMIIOHCHTAMH pAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOIECHUSMU K HUM
OpPTaHHU3MOB;

-YMEHUE BBISBIATh OTJIMYHUTENIbHBIE MPU3HAKH >KUBBIX CHUCTEM, NPUCIOCOOIEHHOCTh BUAOB K
cpene obOutaHus, aOMOTHYECKUX M OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, AHTPOIIOTCHHBIX U3MEHEHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;
-YMEHHUE HCIIONb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTMYECKYI0 TEPMHUHOJIOTUIO U
CUMBOIIMKY IJISl JOKa3aTelIbCTBA POJICTBA OPTaHM3MOB PAa3HBIX CHUCTEMATUYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTaHMSA, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHMsT MHOTO000pa3us BHJOB M KOCHUCTEM KaK YCJOBHUS COCYIIECTBOBAHHUS MPHUPOIBI U
YeJI0BEYECTBA;

-yMeHHue pemarh OWOJOrMYecKre 3aJaud, BBISBISATH NMPUUMHHO-CIICICTBEHHBIE CBS3H MEXKIY
UCCIIETyeMbIMU OMOJIOTUYECKUMU TPOLIECCaMU U SIBJICHUSIMH, JeNaTh BBIBOABI U IMPOrHO3BI Ha
OCHOBaHUU NOJyUYEHHBIX PE3yIbTAaTOB;

-YMEHHE BBIMOJIHATH JA0OPAaTOPHBIE U IPAKTUYECKHUE PAOOTHI, COOIIOIATh MTpaBUiIa IpH paboTe ¢
y4eOHBIM U Ta0OPaTOPHBIM 000PYI0BAaHUEM;

-YMEHUE BBIIBUTATh TUTIOTE3BI, IPOBEPATH UX IKCIIEPUMEHTAIBLHBIMUA CPEACTBAMH, POPMYITUPYS
1eJTb UCCIICIOBAHUS, AHATTU3UPOBATH MOJIYYCHHBIE PE3YJIbTATHI U JENIaTh BBIBOIBL;

-yMEHHE Y4YacTBOBAaTh B Y4YeOHO-MCCIENOBATEIbCKOM paboTe MO OHONOTHUH, HKOJOTHH H
MEAWIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MYyOIWYHO TPEICTABIATH
MOJTy4YEHHBIE PE3yJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

-YMEHHUE OLIEHWBATh TMIOTE3bl U TEOPUU O MPOUCXOKICHUH >KU3HH, YEIIOBEKa U YEeIOBEUECKHUX
pac, o MpUYUHAX, TMOCJIEACTBUSAX U CIoco0ax NpenoTBpalleHusl TNo0albHBIX HW3MEHEHUN B
o6uocdepe;

-yMEHHE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccHOoHaNbHON AeATENbHOCTH B
obnacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIONB30BAHUS, METUIIUHBIL, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO35SHUCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YTIyOIsTh MO3HABATEIHHBIN
MHTEpEeC, HapaBJICHHBIA HAa OCO3HAHHBIA BEIOOP COOTBETCTBYIOLIEH MPO(ECCHH U MPOJOIIKEHHE
OMOJIOTHYECKOT0 00pa3oBaHUsS B OPTraHM3AIUAX CPEIHEro MPOPECCHOHATHPHOTO M BBICIIETO
o0OpazoBaHwUs.

4. TemaTuyeckoe NJIAHUPOBAHUE

Temarnueckoe mnaHupoBaHue mno «buonorus». ba3oBbiii ypoBenp» 10-11 kmaccos
COCTaBJICHO C ydeToM palouell mporpammbl BOCIHMTaHUsA. BHeceHbl TeMbl, oOecrednBaroline
peanu3anuio nejaeBbIX MPUOPUTETOB BocriuTanus odyyaromuxcs COO uepe3 OMOIOTUH.

B BocnuTanum oOyuaroumxcs IOHOLIECKOTO BO3pacTa TaKUM HPHOPUTETOM SBISIETCS
co3/laHue OJaronpUATHBIX YCIOBHMA 1Sl mpuoOpeTeHus: 00yJaromUMUCs OIbITa OCYIIECTBICHUS
COIIMAJIbHO 3HAYMMBIX JEJI.

Brienenue 1aHHOTO IPUOPUTETA CBSA3aHO € MOTPEOHOCTHIO 00YYAIOIINXCS B )KU3HEHHOM
CaMOONPEIEIeHNH, B BbIOOpE JabHEHIIEr0 >KU3HEHHOI'O IMYTH, KOTOPBIH OTKpBIBAeTCs IMepen
HHUMH Ha ITIOPOre CaMOCTOSITEIbHON B3POCIION KU3HH.

Ha ypokax 6uonoruu o0ydarommecst MOTYT PUOOPECTH:

® ONBIT CaMOCTOSITENILHOTO TMPUOOPETEHUsS] HOBBIX 3HAHHM, MPOBENCHUS HAy4HBIX
HCCIIEIOBAHU M, OTIBIT IPOEKTHOM JEATEIIbHOCTH;

®  ONBIT U3YYEHHUS], 3ALUTHl U BOCCTAHOBJIEHUS KyJIbTYPHOI'O HACJIEUs YEJIOBEUECTBA, OIBIT
CO3/aHUsI COOCTBEHHBIX TPOU3BEICHUHN KYJIbTYPbI, OIBIT TBOPYECKOTO CAMOBBIPAKECHHUS;

® OMBIT CAMOIIO3HAHMS U CAMOAHAJIN3a, ONBIT COLIMAIBHO NMPUEMIIEMOTO CAMOBBIPAXKECHUS 1
camopeaJIn3alyi.
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TEMATHYECKHH ILJTAH 10 kaace

HaszBanue
TeMbI

KoJunuec
TBO
4acoB

JJIeKTPOHHbIE
y4eOHo-
MeTOINYeCKHue
MaTepHAaJIbl

dopma peasuzaunu
BOCIIMTATEJIbHOTO
MOTEHIHAJIA TeMbI

Beeoenue (2 u)-

Paznen I. BUOJIOTMYECKUE CUCTEMBI: KIIETKA, OPTAHU3M (12)

I'nmaBa 1. Mosnekybl ¥ KJIETKH 2
I'maBa 3. OOecmneueHue KIETOK H 2
OpraHu3MOB HEPTUEH

I'naBa 3. ObecneueHue KIETOK U 2

OpraHU3MOB dHEpruen

Pa3Butne neHHOCTHOTO
OTHOLICHHUS K IPUPOJIE.

Pa3BuTHe 1€ HHOCTHOTO
OTHOIIICHUS K 3HAHUSAM
KaK
UHTEJUICKTyaJIbHOMY

pecypey

Pa3BuTHE 1IEHHOCTHOTO
OTHOIICHUS K 3HAHUSAM
KaK
UHTEJUICKTYaJTbHOMY
pecypey,
obecrneynBarIIeMy
OymyIee 4enoBeKka, Kak
pe3yiabTaTy
KPOIOTIUBOIO , HO
YBJICKATEILHOT'O
y4eOHOTO Tpy/a.
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I'maBa 4. HacnexncrBeHHas
nHpOpManus ¥ peannu3anus
e€ B KJICTKE

I'maBa 3. NunuBunyansHOE
pazBUTHE u pa3MHOXKEHUE
OpraHu3MoOB

e VYyeOHHK

buoaorus noa
pen
B.K.IllymHoro,
['.'M. JIpiMiuia

MockBa
«IIpocBenieHue»
2022,

buogorus
IpakTukym
I''M JAbiMuui,
0O.B. Cabdauna
MockBa
«IIpocBemenue
» 2019

https://fipi.ru/oge

Pa3ButHe 1€ HHOCTHOTO
OTHOIIICHUS K MUPY KaK
[JIABHOMY IIPUHIUITY
YeJI0BEUECKOTO
OOIIIEKUTHSL.

/otkrytyy-bank-

zadaniy-
oge?ysclid=lmhb
dingcg69709855

1

P3O 10 knacc
https://resh.edu.ru/s
ubject/5/10/?ysclid=|
mhbk0717355408539

5

Pa3zBuTHEe IEHHOCTHOTO
OTHOIIICHHS K CEMbE KaK
K JIaBHOM OIIOPE B
YKU3HU YEJIOBEKA U
HUCTOYHUKY €r0 CHACThS;
pa3BUTHE LICHHOCTHOTO
OTHOIIICHUS K
OKPY>KaIOIIHUM JIFOSM,
KaK paBHOIPAaBHBIM
COITMAIbHBIM
napTHepaM, ¢
KOTOPBIMU HEOOXOMMO
BBICTpanBaTh
JT00pOXKeTaTEILHbBIC
OTHOIICHUS, TAFOIITHE
YEJIOBEKY PajoCTh
o011IeHHUS U
MO3BOJISIONINE N30eraTh
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Kypcbl Ha nnaTdopme
cupuyc

https://edu.sirius.onlin

e/course/biology10?xi
d=XV9DgA

YyBCTBa OAMHOYCCTBA.

Pa3BuTHe 1IeHHOCTHOTO
OTHOIICHUS K 3HAHUSIM
KaK
WHTEJUICKTY AIbHOMY
pecypcy,
o0ecrieunBaroIeMy
OyyIee 4eloBeKa, Kak
pe3ybTary
KPOIIOTJIMBOTO , HO

Paznen II. OCHOBHBIE 3AKOHOMEPHOCTU

HACJIEACTBEHHOCTHU U UBMEHYNBOCTU(22)

I'maBa 6. OcHoBHBIC 7

3aKOHOMEPHOCTH SBJICHUU

HAaCJIEICTBEHHOCTHU

I'nmaBa 7. OcHOBHEBIC 8

3aKOHOMEPHOCTH SIBJICHUI

W3MEHUYUBOCTH

I'maBa 8. I'eHeTMdeckue OCHOBEI 7

WHJIMBUIYaTbHOTO Pa3BUTHUS

['maBa 9. I'eneTuka denoBeka 7
34

e VYyeOHUK

buoaorus noja
pen
B.K.IllymHoOTrO,
[''M. JIeiminia
MockBa

«IIpocBenieHney
2022.

buosorus
IIpakTukym
I''M AbiMumui,
0O.B. Ca6aiuna
MockBa
«IIpocBenienue
» 2019

https://fipi.ru/oge

Pa3BuTHe 1€ HHOCTHOTO
OTHOIIIEHUS K MUPY KaK
IJIABHOMY HPHUHIIUITY
YEJI0BEUCCKOTO

Pa3BuTHe IEGHHOCTHOI'O
OTHOIIICHUS K CEMbE KaK
K IJIaBHOM OITOPE B
’KHM3HH YeJI0BEKa 1
HUCTOYHUKY €ro CYaCThs;
pa3BUTHE LIEHHOCTHOI'O
OTHOIIICHUS K
OKPY>KAIOILIUAM JIFOJISM,
KaK paBHOIIPABHBIM
COIMaJIbHBIM
nmapTHepam

/otkrytyy-bank-

zadaniy-
oge?ysclid=lmhb

dingcq69709855
1

P3LL 10 knacc

https://resh.edu.ru/s
ubject/5/10/?ysclid=I
mhbk0717355408539

Pa3BuTHe IEGHHOCTHOTO
OTHOIICHHS K 3HAHUSAM
KaK
MHTEJUICKTY AJIbHOMY
pecypey,
obecreunBaroIiemMy
Oynmy1iee 4enoBeKa

5
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TEMATUYECKHUM ILIAH 11 kiaace

Koumnuec JIEKTPOHHBIE dopMma peanusannu
HazBanue TeMbI TBO yqeﬁﬂo- BOCIIUTATEJIBHOI'O
qgacoB MECTOANYECCKUEC nmoreHuuaga TeMbIl
MaTepHaJbl
Paznen 1. OBOJIIOLIUA ()
I'naBa 1. JomecTtukamus  ® 3 Pa3BuTHe IEHHOCTHOTO
CeTeKIHS YyeOnuk buonorus |  oTHOIIEHUS K IIPUPOJIE.
o pe
B.K.IIIymHoroO,
I'nasa 2. Teopust 3BOIOLIHH. 3 .M. JIbIMIuIa Pa3BuTHe IEHHOCTHOTO
Mockga OTHOIIEHUS K 3HAHUSAM KaK
- WHTEJUICKTyJIbBHOMY
«IIpocsenienuey
pecypcy
2022.
buogorus
MpakTukym I'M
['naBa 3. ®akTOphI HBOTIOLIMHT 3 Pa3BuTHe IEHHOCTHOTO
JApimiun, O.B.
Ca M OTHOIIIEHUS K 3HAHUSAM KaK
abjHa VIocKBa WHTEJUICKTyJIbBHOMY
«IIpocBemenue» pecypey,
2019 o0ecIeunBarIIeMy
Oymylee yenoBeka, Kak
pe3yabTaTy KpOIoTINBOTO ,
HO YBJIEKATEJIbHOTO
https://fipi.ru/oge/ot y4eOHOro Tpy/a.
krytyy-bank-
zadaniy-
oge?ysclid=Imhbdin
2cq697098551
I'maBa 4. Bo3HukHOBEHUE U 3 P3UW 11 knacc Pa3zBuTHe eHHOCTHOIO

pa3BUTHE )KU3HU Ha 3emiie

https://resh.edu.ru
/subject/5/11/?yscli

d=Imhbk071735540
85395
Kypcbl Ha

nnatdopme cnpumyc

https://edu.sirius.onl

ine/course/biology11
?xid=XV9DgA

OTHOIICHHS K MUPY Kak
[JIABHOMY MPHHIIUAITY
YeJIOBEYECKOTO
OOIIIEKUTHS.
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I'naBa 5. Bo3HUKHOBeHUE
pa3BUTHE yeJJoBeEKa
AHTPONIOTECHES

u

CUCTEMA

I'maBa 6. JXuBag Marepus Kak

Pa3BuTne nieHHOCTHOTO
OTHOILIEHUS K CEMbE KaK K
TJIaBHOW OIOPE B KU3HU
YeJIOBEKa M UICTOYHHUKY €T0
CYACThS;, pa3BUTHE
LIEHHOCTHOT'O OTHOIIEHUS K
OKPYKAIOIINM JIFOJISIM, KaK
paBHOIIPABHBIM
COLIMATILHBIM MTApTHEPaM, C
KOTOPBIMU HEOOXOIUMO
BBICTpanBaTh
no00poskenaTebHbIC
OTHOILIEHUS, TAIOLINE
YEJIOBEKY PajioCTh OOIICHUS
Y TIO3BOJISIOLIIE U30€erarTnr
YyBCTBa OJIMHOYECTBA.

Pa3BuTne ieHHOCTHOTO
OTHOILIEHUS K 3HAHUAM KaK
HUHTEJUIEKTYyaIbHOMY
pecypcey,
o0ecTeYnBaOIIEMY
Oyy1iee yenoBeKa, KaK
pe3ynbTaTy KPOMOTIUBOTO ,
HO YBJIEKATEJIbHOTO
y4eOHOTro TpyJa.

Paznen II. OPTAHMU3MbI B OKOJIOTUYECKUX CUCTEMAX (33 u)

I'maBa 7. Opranuzmsl
OKpy’Karolias cpena

u

3

Pa3BuTne nieHHOCTHOTO
OTHOIIIEHUS K MUPY KaK
[JIaBHOMY IIPUHLIUITY
YeJIOBEYECKOI0

ARyIrasyeYITYI o
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I'maBa 8. Coo01mecTBa u

9KOCHUCTEMbI

I'maBa 9. buocdepa

YueGuuk buonorus

IOJ pe
B.K.IllymHoro,
I''M. JpiMiuna
MockBa

«IIpocBenieHue
2022.

buoJsiorus
IIpaktukym I'M
Jdbimiun, O.B.
Cabauna MockBa
«IIpocBemenue»
2019

https://fipi.ru/oge/ot

krytyy-bank-
zadaniy-

I'maBa 10. buonornyeckne OCHOBEI
OXpaHbI MPUPOJIBI

34

oge?ysclid=lmhbdin
£cq697098551

POLLU 11 knacc
https://resh.edu.ru
/subject/5/11/?yscli

Pa3BuTne HeHHOCTHOTO
OTHOILIEHHUS K CEMbE KaK K
TJIaBHOW OIOPE B KU3HU
YEJI0BEKA M UICTOYHUKY €ro
CYaCThs; pa3BUTHE
LEHHOCTHOTO OTHOLIEHUS K
OKPYKAIOILMM JIHOIAM, KaK
PaBHOITPaBHBIM
COLMAJIbHBIM MapTHEPAM

d=Imhbk071735540
85395
Kypchbl Ha

nnatopme cupuyc

https://edu.sirius.onl

ine/course/biology11
?xid=XV9DgA

Pa3BuTtHe IEHHOCTHOTO
OTHOIIEHHUS K 3HAHUAM KaK
MHTEJUICKTyJIbBHOMY
pecypey,
o0ecreuynBarIIeMy
Oynylee yenoBeka
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5. Cucrema oneHnBaHus

CucreMa OLIEHKH MpU3BaHa CIIOCOOCTBOBATh MOJACPKAHUIO €IMHCTBA BCEW CHUCTEMBI
oOpa3oBaHus, 00ECNEUYCHUIO TPEEMCTBEHHOCTH B CHUCTEME HEMpPEepBIBHOTO oOpaszoBaHus. Eé
OCHOBHBIMH (YHKIUSIMU SIBIISIOTCSA: OPUEHTAlUs 00pa30BaTeIbHOrO Mpolecca Ha JOCTHKEHUE
iaHupyembix pe3ynsratoB ocBoeHust OOIT COO u obecnieuenue 3¢ppekTuBHOI 00paTHOMN CBA3H,
MO3BOJIAIONIEH OCYIIECTBIISATh yIpaBiIeHHEe 00pa30BaTEIbHBIM MPOIIECCOM.

OCHOBHBIMU HAMPABICHUSIMH U IEISIMH OIICHOYHOH JIEATEeILHOCTH B 00pa30BaTEIbHON
OpraHM3aINH SIBJISIIOTCS: OLIEHKa 00pa30BaTeNbHBIX JOCTHXKEHUN OO0ydaroluXcs Ha pa3iMuHbIX
dTamax oOydeHHUsi KaK OCHOBA MX MPOMEXKYTOYHON M HTOTOBOHM aTTecTaluu, a TakKe OCHOBA
IpoLeAyp BHYTPEHHEr0 MOHUTOpPUHIA O0pa30BaTeNbHONW OpraHU3aldl, MOHUTOPHUHIOBBIX
HCCJICIOBAaHUI MyHUITUTIAIEHOTO, PETHOHAIBHOTO U ()eIepaIbHOTO YPOBHEH.

CucreMa BHyTpPEHHEW OLICHKU BKJTIOYAECT:
CTapTOBYIO TUAarHOCTHUKY;
TEKYIIYIO0 U TEMaTHYECKYIO OIICHKY;
UTOTOBYIO OLICHKY;
IPOMEKYTOUHYIO aTTECTAIUIO;
MICUXO0JIOTO-TIEeIaroTHYecKoe HabIt0IeHNe
B cootBercTBUM C OIroCc COO  cucrema OILIEHKH peanuzyer
CUCTEMHO-/ICITeIIbHOCTHBIN, YPOBHEBBI M KOMIUIEKCHBIN MOAXOMBI K OIIEHKE 00pa30oBaTebHBIX
noctmwkeHnit. [log omeHkoil o0pa3oBaTeNbHBIX JAOCTIKCHHM OO0YYalomerocss IMOHUMACTCS
oTpesieNieHue W BBIPAKEHUE B YCIOBHBIX 3HaKax — Oaniax, a TakKe B OIECHOYHBIX CYXICHHSIX
YUUTENSl CTETIEHW COOTBETCTBHUSI 3HAHWUM, YMEHUN U HaBBIKOB 0Oydarolierocs TpeOOBaHUSM K
YPOBHIO TMOJTOTOBKM IIKOJBHUKOB, YycTraHoBileHHbIX OOII COO. Ienpio oreHUBaHUS
00pa30oBaTeNbHbIX JOCTHKEHHIN OO0y4arouuxcs SBISETCS OIpeAesieHHue CTENEeHU OCBOEHUs
obyuaromumucs OOIT COO.
dopmamMH KOHTPOJIS SBIISIOTCS:
® [HCHMEHHAs: MUCHPMEHHBIM OTBET Y4YaIllerocs Ha OJMH WU HECKOJIBKO BOIPOCOB
(3amanmii). K mnuChMEHHOW TMpOBEpKE OTHOCATCSA: JOMAITHUE, IMPOBEPOUYHEIE,
KOHTPOJIbHBIE, COUYMHEHUs, TecToBble B (opmare EI'D, TBopueckue pabOTHI
IPOEKTHBIE pabOoTHI;
® yCTHas: yCTHBII OTBET Ha OAMH WJIM HECKOJbKO BOMPOCOB B (opMe auanora,
MOHOJIOTa, Oece/bl, COOeCceTIoBaHus, 3a4eTa Wik HHOU Gopme;
e KOMOMHUpPOBaHHas: MPEIINOJAraeT COYeTaHHE NUCBMEHHBIX M YCTHBIX (HhopM
IIPOBEPOK B Pa3IMYHOM COOTHOILICHUHU.
KonTposabHabie paboThl (TECThI) MPOBOAATCS MOCIE MPOXOXKICHUS TEMbI UM KOMILIEKCA
TEM, a TaK)Ke UTOroBOe TecThupoBaHue. KoamdecTBo KOHTPOIBHBIX PadoT:

10 xmacc — 5 KOHTPOJIBHBIX PabOT

11 kmacc — 5 KOHTPOJIBHBIX pabOT
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