MYHUIIMITAJBHOE BIO/JKETHOE OBIIIEOBPA3OBATEJIBHOE YUYPEK/JIEHUE
KYJIEILHOBCKAS CPEJIHSISI OBIIIEOBPABOBATEJIBHAS IIIKOJIA Nel6
A30BCKOI'O PAMOHA

AHHOTanus K padoyeii mporpamme

oy MyHuuunanbHoe OI0KETHOE 0011e00pa30BaTEIbLHOE YUPEkKAECHUE
Kynemosckast cpennss odueoOpa3oBarenbHast mkoaa Ne 16

Ha3panue yueOHoro |buosiorusi. buosormyeckue cucremMbl M NPOLECCHI.
npeaMera, Kypca

B cooTBeTCTBHM C dI'OC 000-2021, ®OITI OO0
KAKHM HOPMATHBHBIM
JAOKYMEHTOM
pa3padorana

CocraBurean Anansuaa H.A.

Cpok peanusanumn
Peanusyercs 2 roga, ¢ 10 mo 11 xiace

Koanyecrso 1acos Ha wusydenue kypca maercs 204 yaca Ha [Ba roja oOy4eHUs; U3 HHUX
102 gaca (3 pasa B Henento) B 10 kimacce u 102 gaca (3 paza B HEAEIIO)
B 11 kiacce.

Hean [IporpamMma HampaBiieHa Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHON

IPaMOTHOCTH Y4YalllUXCsl M OpPraHU3alui0 H3y4eHUs OWOJIOTHH Ha
NesITEeIbHOCTHOW OCHOBE. B mporpamme y4uTBHIBAIOTCS BO3MOXKHOCTH
npeameta B peanuzanuu TpedoBanuit ®I'OC OO0 k mIaHUPYEMBIM,
JIMYHOCTHBIM M MCETANPCIMETHBIM pPE3YJIbTaTaM O6y‘I€HI/I${, a TaK¥XeE
peanunsanusa MCKIPECIMETHBIX CBsI3el €CTCCTBCHHO-HAYYHBIX y‘I€6HI)IX
MPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIIETO 00pa3oBaHUs

OcHoBHbIe pasgeansl |10 kiaacce (yrinyOeHHbI YPOBEHb)

1.BBeaenue — (1 gac)

2.buonorndeckne CUCTEMBI, MPOIECCHl U UX H3yudeHue — (3 gyaca)
3.Ilutonorust Hayka o kjeTke — (34aca)

4. Xumuueckas opraHu3aius KJIeTku — (8 yacoB)

5.Ctpoenue u GyHKIUS KJIeTKU — (74acoB)

6.00MeH BelecTB U MpeBpalieHue dHeprun B kieTku —(11 gacoB)
7. )Ku3HEHHBIN LUKII KJIETKU — (54acoB)

8.Ctpoenue u pyHKIUU opranu3mMoB — (16 yacoB)

9.Pa3MHOXEHHE U pa3BUTHE OPraHU3MOB — (84acoB)

10.I'eneTrKa — HayKa O HACJIEACTBEHHOCTU U U3MEHYMBOCTH OPTaHU3MOB
— (2gaca)

11.Cenekuus — (6 yacoB)

12.3akoHOMEpHOCTH HacleACTBeHHOCTH — (129acoB)
13.3aK0HOMEPHOCTH U3MEHYUBOCTH — (74acoB)

14 I'eneTuka yenoBeka — (5S4acoB)

15.buorexnonorus — (8 yacoB)




@®opMBbI TEKYLIET0 Tecrt, mpakTrueckas paboTa, KOHTpOJIbHAs paboTa
KOHTPOJIA

OcHoBHble pazgensr | 11 Kiace (yriy0/eHHblii ypoBeHb)

1.3apoxaeHue u pa3BUTHE SBOJIOIMOHHBIX MIPEICTABICHUN B OMOIOTHH
— 4 ygaca.

2.MuKpO3BOJIIOIUA U €€ pe3yibTarhl — 14 4yacoB.
3.Makpo3BOIIOLMS U €€ PE3YJIbTAaThl — 6 YacoB.

4. IlpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emiie — 15 yacoB
5.IIpoucxoxaeHue yenoBeka — aHTpororeses 10uacos.

6.2K0J0THS — HAayKa O B3aMMOOTHOIIICHUSIX OPTaHU3MOB U Ha/l
OpraHM3MEHHBIX CHCTEM C OKPYKAIOIICH cpesoif -3 vaca.

7.0praHusmebl U cpefia oOuTaHus — 9 4acos.

8.DK0JI0THs BUJIOB U MOMYJISIUN — 9 4acoB.

9.DKoJ10rus COO0IIECTB. DKOJIOrHUYECKHE CUCTEMBI — 12 yacoB.
10.buocdepa — robanpHas skocucTeMa — 6 4acos.
11.YenoBek u okpyxkaroiias cpeia — 6 4acos.

12.Pe3epBHOE Bpems - 8




MYHUIHUITAJIBHOE BIO/KETHOE OBINEOBPA3OBATEJIBHOE YUYPEKIEHUE
KYJIEHNIOBCKASA CPEJHAS OBIIEOBPA3OBATEJIBHASA HIKOJIA Nel6

A30BCKOI'O PAUOHA
Paccmotpeno YTBEPXIEHO
Ha 3aceganuu MO yuutenei npuka3zom nupekropa MbOY
€CTECTBCHHOHAYUYHBIX AUCLUAIIINH Kynemosckoit COIL Nel6
npotokoi Ne 1 ot 28.08.2023r. ot «01» centsiopst 2023 Ne 99

Pabdouast nporpamma
10 y4yeOHOMY npeaMeTy

BUOJIOT'USA

(Yru1y0JieHHBbI YPOBEHB)

YpoBeHb 00pa3oBaHuA:
cpeaHee o01Iee 00pazoBaHue
10-11 xJaacc

Yuutens: Anaagpnaa H.A.
(1D 3933772)

c. Kynemogka, 2023



PabGouass mnporpamma mno ydyebHomMy mnpeametry «buonorus» (yriyOnEHHBIN
ypoBeHb) (mpenmeTHass oOnactb «EcTecTBEeHHO-HaydHble TpeIMETh») (nasee
COOTBETCTBEHHO — MporpamMMa Mo OHOJIOTHH, OMOJIOTHS) BKIIOYAET IMOSCHUTEIHHYIO
3aMKCKY, COJEpKaHHe OOyUeHHUs], INIAHUPYEMbI€ Pe3yJbTaThl OCBOCHHUS POTPAMMBI 110
OHOJIOTHN.

[TosicHuTenpbHAS 3aMKMCKa OTpa)kaeT OOIIME IeJIM U 3a/1a4yd U3Y4YeHHUs] OHOJIOTHH,
XapaKTePUCTUKY TMCHUXOJIOTHMYECKUX MPEINOChUIOK K €€ HM3YyYEHUIO OO0YyJarolIMMHCS,
MECTO B CTPYKType Y4eOHOro IlaHa, a TakKXKe MOAXO0Abl K OTOOpY COJIEp>KaHus,
K OIpEACICHUIO IUIAaHUPYEMBIX pe3yJbTaTOB ©U K CTPYKTYpE TEMaTUYECKOIo
TUTAHUPOBAHMSL.

Conepxanue OOydeHHS PACKPBIBAET  COJEP)KATENbHbIE JIMHUM, KOTOpHIE
npearaTes Ay 00A3aTebHOTO M3YYEHHsS] B KaXKJIOM KJlacce Ha YPOBHE CPEIHETO
oO1rero ooGpazoBaHMS.

[InanupyemMble pe3yiabTaThl OCBOEHHUS MPOrpaMMbl 1O OHOJOTMM BKJIIOYAIOT
JUYHOCTHBIE, METallpeMETHBIC PE3yJbTaThl 3a BECh IMEPUOJ OOYyUYEeHHs] Ha YPOBHE
cpeaHero oo1ero o0pa3oBaHus, a TaAKXKE MPEAMETHBIE JOCTHXKEHUSI 00yUalomerocs 3a
KQKJIBIM 101 00yUYeHUSI.

INOACHUTEJIBHAA 3AIITMCKA

[IporpamMma 1o 6MOJIOrUM Ha YPOBHE CpeHET0 o01Iero oopazoBaHus pa3paboTaHa
Ha ocHOBe PDepepanpHoro 3akoHa ot 29.12.2012 No 273-®3 «0O6 oOpa3zoBaHuu
B Poccuiickoii ®@enepanuny, ®I'OC COO, Konnenuuu mnpenojgaBaHusi y4eOHOTO
npeamera «buosiorus» U OCHOBHBIX MOJIOKEHUH (enepanbHO padodeil mporpamMmbl
BOCITUTAHUSI.

VYyeonsiii npeamer «buonorus» yrinyonénHoro yposHs uzydenus (10—11 kmaccol)
ABJIIETCS OJHUM M3 KOMIIOHEHTOB TNIpeIMETHON obsactu «EcTecTBeHHO-Hay4YHbIE
npeametb». CormacHo nonoxeHusM OI'OC COO npoduiibHbIe yueOHBIE MPEIMETHI,
n3ydyaeMble Ha yIIIyOJIEHHOM YpOBHE, SIBJISAIOTCA criocoOoM auddepeHimanuu o0ydeHus
Ha ypOBHE CpeIHero oO1ero oopa3oBaHus U MPU3BaHbI 00ECIICUUTh MPEEMCTBEHHOCTD
MEXIy OCHOBHBIM OOIIMM, CPEAHUM OOIMM, CPEIHUM NPO(eCcCHOHATBHBIM U BBICILIUM
oOpa3zoBaHueM. B To e Bpemsi KaxAblid U3 ATUX y4EOHBIX MPEAMETOB JOJKEH OBITh
OPUEHTHUPOBAaH HAa TMPHOPUTETHOE pEIICHHE O00pa30BaTENbHBIX, BOCIUTATEIBHBIX
W pa3BUBAIOIIMX 3a/a4, CBSI3aHHBIX C MpodopueHTauue oOydalmmxcs Hu
CTUMYJIMPOBAaHUEM HHTEpEeca K KOHKPETHOM O0JacTH HAy4YHOTO 3HAHUS, CBS3aHHOTO
¢ OnoJiorueit, MEIUITMHOM, SKOJIOTHEH, TICUXOJIOTHEH, CIIOPTOM HUIH BOCHHBIM JICJIOM.

[Iporpamma mo Ouojoruu JaéT MPEJACTABICHHE O LMW W 3ajJadyax HU3Yy4deHUs
yuebHoro npeamera «buonorus» Ha yriyOJaEHHOM ypOBHE, OINpenessieT 00s3aTenbHOoe
(MHBapHaHTHOE) NPEIMETHOE COJEp’KaHHE, €ro CTPYKTYpHpOBaHHE MO pasienam u
TeMaM, pacIpelesieHue IO KJaccaM, PEKOMEHIYET IMOCIeI0BaTENbHOCTh H3YyUEHHUS
y4eOHOT0 MaTepHalia ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKH



y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTeW oOyuaromuxcia. B nporpamme
no OWOJIOTMM pealu30BaH TMPUHIUI MPEEMCTBEHHOCTH C U3YYCHHEM OHOJIOTUU
Ha YypOBHE OCHOBHOro oOmiero oOpaszoBaHus, Ojarojapsi 4yemy IIPOCMATPUBAETCS
HalpaBJICHHOCTh ~ HA  TMOCJEAyIollee  pa3BUTHE  OMOJOTMYECKUX  3HAHWM,
OPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, PEACTABICHUN O 3J0POBOM 00pa3e KU3HH, HA BOCIIUTAHHE
OepeKHOr0 OTHOLLIEHUS K OKPY’Karollel NpupoaHo cpeae. B mporpamMme no Ononoruu
TaK)Ke€ TI0Ka3aHbl BO3MOXKHOCTH ydeOHOro mnpeamera «buornorus» B peanuzanuu
tpeboBannit PI'OC COO Kk T™IaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM H
IpeIMETHBIM pe3ylibTaTaM OoOydeHHs U B (POPMUPOBAHUU OCHOBHBIX BHUJOB YYEOHO-
MO3HABATENIbHON  JIEATEIbHOCTH  OOYYalOIUXCS MO  OCBOCHHMIO  COJEP>KaHUS
OMOJIOTHYECKOTO 00pa30BaHUs HA YPOBHE CPETHETO 0OIIETO 00pa30BaHUS.

VYuebubiit npeamer «buonorHs» Ha YpPOBHE CpEIHEr0o oO0IIero oOpa3oBaHUS
3aBepuIaeT OMOJOTMYecKoe 0Opa3oBaHuE B IIKOJIE U OPUEHTHPOBAH Ha PACIIMPEHHUE U
yrayOjeHue 3HaHWid O0ydYaromuxcsi O KMBOW MPHUPOAE, OCHOBAaX MOJIEKYJISPHOH H
KJIETOYHOW OMOJoruu, 3MOpPHOJIOTMM M OHOJIOTUM DPAa3BUTHUSl, T€HETUKHU, CEJIEKIIHH,
OMOTEXHOJIOTUH, IBOJIIOLIMOHHOTO YUEHHUS U IKOJIOTUH.

N3yuenne yueOHoro mnpeamera «buonorus» Ha  yriayOJE€HHOM  ypOBHE
OPUEHTHPOBAaHO Ha IMOATOTOBKY OOYYarOmMXCS K MOCHEIYIOMIEMY MOJIyYEHUIO
OMOJIOTMYECKOr0 00pa30BaHus B By3aX M OpraHU3ALMIX CPEeIHEro NpodhecCuoHaIbHOrO
obpaszoBanusi. OCHOBY €ro coAep X aHHsl COCTaBIsET CUCTEMa OMOJIOTMYECKUX 3HAHMM,
MOJyYEHHBIX MpPU H3yYEeHUU OOYYaIOIMMUCSA COOTBETCTBYIOIIMX CHCTEMATHUYECKHUX
pa3ziesoB OMOJIOTHH Ha YPOBHE OCHOBHOTO 00mero oopasosanus, B 10—11 kmaccax atn
3HaHUS MOJy4yaroT pa3BUTHE. Tak, paclIUpeHbl U yriayOieHbl OMOJIOTMYECKUE 3HAHUS
O pacTeHHAX, JKUBOTHBIX, Tpubax, OakTepusX, OpraHU3Me uUeJoBeKa, OOIIuX
3aKOHOMEPHOCTSIX JKW3HM, JIOTIOJHUTEIHHO BKIIOUEHBI OWOJIIOTUYECKHE CBEICHUS
IPUKIIATHOTO U MTOMCKOBOI'O XapaKTepa, KOTOPble MOXKHO UCHOIb30BaTh KaK OPUEHTUPbI
JUTs1 IOCTIeAyIolero Bioopa npodeccun. Bo3amokHa Tak:ke HHTErpanuus OMOJIOTHYECKUX
3HAaHUH ¢ COOTBETCTBYIOLIMMHU 3HAHUSMU, TOJTyYEHHBIMU O0YUaOIIMMHCS TPU U3yUEHUU
bu3UKY, XUMUH, reorpaduy U MaTEMATHUKHU.

CtpykTypa mporpaMMbl 1O OHOJIOTHM OTpakaeT CHCTEMHO-YPOBHEBHIH U
HBOJIFOLIMOHHBINA MOAXOAbI K U3ydyeHHto Onosoruu. CorinacHo UM, U3ydaroTcs CBOMCTBa
¥ 3aKOHOMEPHOCTH, XapaKTEepHBIC JIJIS KUBBIX CHCTEM PAa3HOTO YPOBHS OpPraHU3AIINH,
HBOJIIOLIMY OPTaHUYECKOTr0 MUpa Ha 3eMiie, COXpaHeHHsI OMOJIOTHYECKOT0 pa3HO00pa3us
wianetsl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM M KIETOYHOM OMOJIOTHH,
IMOpPHOJIOTUN W OWOJIOTHUH PAa3BUTHs, TEHETUKA W CEJIEKIMH, OWOTEXHOJOTHU U
CUHTETUYECKON OHMOJOTUM, aKTyalIM3UPYIOTCS 3HAHHUS OOydYaromMxcsi 1Mo OOTaHMKE,
300JI0TMH, aHATOMUH, (pU3noJI0TUM yenoBeka. B 11 kimacce u3yyarorcst 3BOJIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTUU U y4eHHe 0 buocdepe.

VYuebnsiit npenmet «buosiorus» npusBaHa 00eCeUnTh OCBOCHUE 00YUaArOIITUMUCS
OMOJIOTMUECKUX TEOPUHN W 3aKOHOB, MJIeH, MPUHIIMIIOB U MPABWJ, JIEXKAIIUX B OCHOBE



COBPEMEHHOHW €CTECTBEHHO-HAyYHOM KapTUHBl MHpA, 3HAHUM O CTPOCHHH,
MHOT000pa3u M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, IOIyJsuu, OHOLEH03a,
HKOCUCTEMBI, O BBIAAIONINXCS HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIIEIOBAHUSIX
B OHOJIOTUM, TPHUKIAJAHBIX acleKTax OWoJorudyeckux 3HaHuM. Jlnsg pa3Butus u
NOJI/IEP’KaHUs UHTEpeca 00yUJaroIMXCcs K OMOJIOTUU HapsIly CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUYECKOr0 MaTepuala B COACP>KaHUU MPOTPaMMBbI IO OUOJIOTUHU MPEAYCMOTPEHO
3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHS W Pa3BUTHUS TOM UM MHOM 00JIaCTU OMOJIOTUH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOeXHBIX YYEHBIX B PpEIICHHE BaKHEHIIMX
OMOJIOTUYECKUX U IKOJIOTHUECKHUX MPOOIIEM.

Lens uzyuenuss ydeOHoro mnpenmera «buonorus» Ha yriayOn€éHHOM ypOBHE —
OBJIaJIcHUE O0YYarOUMMHUCA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBLHON OpraHu3aluu
JKUBBIX CUCTEM PA3HOTO paHra U MPUOOPETeHHE YMEHMM HCIOJIb30BaTh ATH 3HAHMS
B (opMHpOBaHMM HMHTEpeca K OINpeAeNéHHOW 00JacTH  NpogecCHOHATbHON
NESTEIbHOCTH, CBSI3aHHON ¢ Ouonoruei, wid K BbIOOpY Y4eOHOTrO 3aBeJICHUS
JUISL IPOJIOJIKEHHSI OMOJIOTMYECKOTO 00pa30BaHus.

JlocTukeHue 1en u3ydeHus: yueoHoro npenmera «buosorus» Ha yriryoaéHHOM
YPOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIMIMNX 3a]1ay:

OCBOEHHE OOYyYaroIMMHCS CHUCTEMbl OHOJIOTUYECKUX 3HaHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMIMIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
npaBuiax, COCTaBIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyUYHYIO KapTUHY MHUpA;
O CTpPOCHUH, MHOTooOpa3sMu H OCOOCHHOCTSIX OHOJIOTHYECKHX CcHucTeM (KJIeTKa,
OpraHu3M, MOMYJsLHUsA, BUJl, OMOreoleH03, Ouocdepa); 0 BBIAAOIIMUXCA OTKPBITUIX U
COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUY;

O3HAaKOMJIEHWE OOydYarouMxcsi C MeTOJAaMu TO3HaHUS JKMBOM  MPUPOJBIL:
UCCJIEIOBATENbCKUMU METOJAaMH OMOJIOTMYECKUX HAYK (MOJEKYJISIPHOW M KJIETOYHOM
OMOJIOTHH, YMOPUOJIOTHHN U OMOJIOTUH PAa3BUTHS, TCHETUKH U CEJICKIIUU, OMOTEXHOJIOTHU
Y CUHTETHYECKOUN OMOJIOTHH, NTaJICOHTOJIOTUH, SKOJIOTHH ); METOAAMHU CAMOCTOATEIbHOTO
MPOBEICHUSI OMOJOTUUECKUX UCCIIEAOBAaHUM B Ja0OpaTOpUU U B pupoje (HabroaeHue,
U3MEpPEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE);

OBJIAJICHHE  OOYyYalOUMMHUCA  YMEHUSIMH: CaMOCTOATEIBHO  HAXOJAWTh,
aHANIM3UPOBaTh W HUCIOJb30BAaTh OWOJOTMYECKYI0 HMH(POPMALIMIO; MOJIb30BATHCSA
OMOJIOTMYECKOM TEPMUHOJIOTHEN W CHUMBOJIMKOW; yCTaHABIMBATh CBS3b MEXKAY
pa3BUTHEM OMOJIOTMH U COLUMAIBbHO-2KOHOMUYECKUMH U 3KOJIOTMUYECKUMU MPoOIeMaMu
YeJIOBEUECTBA; OLICHUBATh MOCIEACTBUS CBOEM JEATEIbHOCTH IO OTHOIIEHHUIO
K OKpY’Karollel MpUpoaHON cpesie, COOCTBEHHOMY 3/I0POBbIO U 3JJ0POBBIO OKPY KAIOIIUX
aofed; OOOCHOBBIBATH MW cOONMIOAATh Mephl  MPO(PHIAKTUKA  MHGEKIIMOHHBIX
3a00JieBaHUM, TMpaBWia TOBEACHUS B TNPUPOJE M oOecreueHus 0e30MacHOCTH
COOCTBEHHOM KHU3HENEATEIbHOCTH B YPE3BbIUAWHBIX CHUTyalUsiX NPHUPOJAHOIO U
TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHbIE HAay4YHbIE OTKPBITUS
B 00J1acTi OMOJIOTHH;

pa3BuTHE Yy OOYyYalOLIMXCSl HWHTEIJIEKTYyaJbHBIX M TBOPUYECKHUX CIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU



UCCIIC/IOBAHMSIME B OMOJIOTHH, pEIMIAaeMBIMH €0 MPOoOJIeMaMHu, METOIOJIOTHEH
OMOJIOTUYECKOTO HCCIE0BAaHMs, IMPOBEACHHUS SKCIIEPUMEHTAIBHBIX HCCIIEI0BAaHUM,
pemieHust OMOJIOTMUECKUX 3a/a4, MOJICIUPOBAHUS OHUOJIOTUYECKHX OOBEKTOB |
IPOIIECCOB;

BOCIIMTaHKE Yy 00yYaIOMIMXCs [IGHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJE B IIETIOM
U K OTICIbHBIM €€ OO0BEeKTaM U SBICHUSM; (POPMHPOBAHUE DKOJIOTHUECKOM,
T€HETHYECKOM TI'paMOTHOCTH, OOIIEH KyIbTypbl MOBEAEHUS B MPHPOJIE; MHTErpaIiH
€CTeCTBEHHO-HAYUHBIX 3HAHUH;

npuodpeTeHne OOyJaroIUMUCS ~ KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIONB30BaHUN (COONIOIEHUE TPAaBWII TOBEJACHUS B HPUPOE, OXpaHbl BHUJOB,
IKOCHCTEM, Orocdepsrl), cOXpaHEHIH COOCTBEHHOTO 3/I0POBbS U 3/I0POBbSI OKPYKAIOIINX
monen (cobmomeHus Mep MPOQIITAKTUKHA 3a00sieBaHuil, obecrieueHrne Oe30MacHOCTH
KHU3HEICATEIIbHOCTH B UYPE3BBIYAMHBIX CHTYyallUSIX MPUPOJHOTO U TEXHOTCHHOTO
XapakTepa) Ha OCHOBE HCIOJIb30BaHUS OMOJIOTMYECKUX 3HAHUW W YMEHUU
B TIOBCEIHEBHOM JKU3HU;

CO3J]aHUE YCIOBUHM JJI1 OCO3HAHHOI'O BbIOOpa OOYyYarOUMMUCS WHIWBHIYaIbHOU
oOpa3oBaTenbHOI TPaeKTOPHH, CIOCOOCTBYIOLIEH MOCJIETYIOLIEMY
npoeCCUOHATTFHOMY CaMOONPEAEICHUIO, B COOTBETCTBHH C HHIUBUAYaJTbHBIMU
MHTEPECaMU U MIOTPEOHOCTSIMH PETHOHA.

OO11ee ynciI0 YacoB, PEKOMEHJOBAHHBIX IS M3yUYSHHsI OMOJIOTUN HA YTITyOJICeHHOM
ypoBHe, — 204 yaca: B 10 xnacce — 102 gaca (3 yaca B Hezpeno), B 11 knacce — 102 gaca
(3 yaca B Henemo).

Ot0Oop opraHM3alMOHHBIX (OPM, METOJOB U CPEACTB OOydeHUs: OHOJIOTHU
OCYIIECTBIISICTCSI € YYETOM CIHEHU(PHUKH €ro COACpKaHWus ¥ HaANPaBICHHOCTU
Ha TPOJNOJDKEHHE OHMOJOTMYECKOro O0pa3oBaHHMs B OPraHU3aAlUSAX  CPEIHETO
po(eCCHOHANEHOTO U BHICIIIETO 00pa30BaHUsI.

OOs13aTebHBIM yCIIOBHEM MpPH OOydYeHHH OWOJIOTHM Ha YrIyOJEHHOM YpOBHE
SBIISIETCS TPOBEJCHHE JA0OpaTOPHBIX M MpakTHUecKuX pabor. Takke ywactue
00y4aroImuXxcss B BBINIOJHCHUU TMPOCKTHBIX W Y4eOHO-UCCICIOBATEIbCKUX pPaldoT,
TEMAaTHKa KOTOPBIX OIpPENeNsieTCs YYUTEJIeM Ha OCHOBE HMMEIOIIUXCS MaTepHalibHO-
TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBHIA.



COJEPXAHHUE OBYUYEHUS'

10 KJIIACC

Tema 1. buoJsiorus Kak Hayka

CoBpemeHHass OuoJIoruss — KOMIUIEKCHas Hayka. KpaTkas wuctopus pa3BUTHS
ononornu. buosorndeckne Hayku W m3ydaeMble MU MPpoOaeMbl. DyHIaMEHTAIBHEIE,
MPUKJIAJIHBIC U TIOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HadueHne Owonorud B (OPMHPOBAHWHA COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. Ilpodeccun, cBszaHHble C Ouojorueil. 3HaueHHEe OHOJOTUH
B IPAKTHYECKOW JICSITEIBHOCTH YEJOBEKAa: MEIUIMHE, CEJIbCKOM  XO3SMCTBE,
MPOMBIILICHHOCTH, OXPAaHE MPUPO/IBI.

JleMoHcTpanuu

IToptpets: Apuctorens, Teodpacr, K. Jlunnehnt, XK.b. Jlamapkx, Y. JlapBuH,
Y. T'apsen, I'. Mennens, B.M. Bepuaackui, W.II. IlaBmoB, WN.U. MeuHukos,
H.U. BaBunos, H.B. Tumodees-Pecosckuii, [[x. Yorcon, @. Kpuk, [[.K. bensies.

Tabmuupr u cxembl: «CBsi3b OHOJIOTMM C JpYyrUMU Haykammuy, «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. 7KuBble cCTEMBbI U UX U3yUEeHUE

XKuBble cucTeMbl Kak MpeamMeT u3ydeHus Ouosiornu. CBOMCTBA JKHBBIX CUCTEM:
€IUHCTBO XUMHYECKOTO COCTaBa, JHWCKPETHOCTh W UEJIOCTHOCTh, CIOXKHOCTH U
YIIOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTIaHU3aLHsl, CAMOBOCIIPOU3BEICHUE,
pa3apaXKuMoOCTh, USMEHUYUBOCTD, POCT U PA3BUTHE.

YPpOBHH OpraHU3alMU >KUBBIX CHUCTEM: MOJICKYJISAPHBIN, KJICTOYHBIM, TKAHEBBIN,
OpPraHU3MEHHBIN, TOMYJSIMOHHO-BUIOBON, HSKOCHUCTEMHBIN (OHOTeOIeHOTUYECKUIA),
ouocdepnsiil. [Iporecchl, MPOUCXOASIINE B KUBBIX cUcTeMax. OCHOBHbIC MPU3HAKU
xuBoro. JKu3Hb kak ¢opma cyimiecTBoBaHus maTepuu. Hayku, u3ydaromme >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX OpPraHU3AIMH.

N3yuenue »xuBbIX cucteM. Metonpl Ouonorudeckoil Hayku. HaOmonenue,
M3MEpPEHHUE, JKCIIEPUMEHT, CHUCTEMaTu3auus, MeraaHanu3. [lonsarhe o 3aBucumMon u
He3aBUCUMOWN nepeMeHHou. [InanupoBanue skcnepumenrta. [locTaHOBKa M mpoBepka
runote3. HymeBas rumore3a. I[loHsTue BBIOOpKM M €€ TOCTOBEPHOCTH. Pazbpoc
B Ouonornueckux MAaHHbIX. OIllEHKa JOCTOBEPHOCTH TOJYYEHHBIX PpE3yJIbTaTOB.
[TprunHBI HICKAXKEHUS PE3YIBTATOB dKCTIEpUMEHTA. [IOHSITHE CTaTUCTUYECKOTO TECTA.

JemMoHCcTpanuu

Tabmuibr u cxembl: « OCHOBHBIC TTPU3HAKU KU3HWY», «BHOJIOTHYECKHUE CUCTEMBI,
«CBOICTBa XKUBOW MaTepUN», «YPOBHU OPTaHU3ALMMU KUBOU MPUPOIbD», «CTpoeHUE
JKUBOTHOM KJIETKN», «TKaHM JKUBOTHBIX», «CHCTEMBI OpPraHoB YEJIOBEYECKOTO
opranusmay, «buoreorneHos», «buochepar, «MeToabl H3ydeHUS )KUBOU TTPUPOIBD».

1 o o
ConieprkaHne IPOrpaMMBbl, BBIICIIEHHOE KYpCi80oM, HE BXOJIUT B IIPOBEPKY roCyIapcTBEHHON nToroBoi arrectramuu (I'MA).



OO6opynoBanue: 1abopaTopHOE 00OPYIOBAHKE JJIsSI IPOBEACHUS HAOIOICHHM,
WU3MEPEHUN, DKCIIEPUMEHTOB.

[IpakTuyeckas pabora

«Mcnonp30BaHe pa3TMYHBIX METOIOB TP U3YUEHUHN KUBBIX CHCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHAIbHAS €AUHUIA >KUBOTO. VICTOpUS OTKpBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. IlneiiaeH,
P. BupxoB). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOMN KJIETOUYHON TEOPHH.

MeToabl MOJIEKYJISIPHOM U KJIIETOYHOM OMOJIOTUU: MUKPOCKOIHUA, XpoMaTorpadus,
anekTpodopes, METol MEUYEHBIX aToOMOB, duddepeHnnanbHoe HEeHTPUPYrupoBaHue,
KyJIbTUBUPOBAHUE KJIETOK. M3yueHue Qukcupo8aHHblX Klemok. DJIEKTpOHHas
MUKpockonus. Kongokanenas mukpockonus. BumanvHoe (npudsicusHenHoe) uzyyeHue
KJIemOK.

JleMoHCTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneinen, P. Bupxos, K.M. bap.

Tabmuubr U cxembl: «CBETOBOM MHUKPOCKOI», «IJEKTPOHHBI MHUKPOCKOID»,
«HcTopus pa3BUTHS METOI0B MUKPOCKOITAW.

OOGopynoBaHue. CBETOBOM MHUKPOCKOI, MHKpONpenapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

[IpakTuyeckas pabota

«3yyenre MeTOMOB KIJIETOUHOM Owuosoruu (xpomartorpadus, 3yexTpodopes,
mupdepenunansaoe neHTpudyruposanue, [1LIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOJIEMEHTHL. Boa u eé
pOJIb KAaK pacTBOPUTEIA, pEareHra, Yy4yacTHe B CTPYKTYPUPOBAHHM  KIIETKH,
Terioperysiiud. MuHepajabHble BEIIECTBA KJIETKH, WX Ouojoruyeckas poib. Poib
KaTMOHOB M aHUOHOB B KIIETKE.

Oprannueckue  BellecTBa  KJIETKUA. buonormdeckue noimMepbl.  benkwu.
AMMHOKHUCIOTHBIN cocTtaB OenkoB. CTpyKTypbl OenkoBoil Mmosekyibl. [lepBuunas
CTpyKTypa Oemnka, menTuaHas cBsi3b. Bropuunas, TpeTuyHasi, 4eTBEpTUYHAS CTPYKTYPHI.
JHenatypanus. CpoiictBa OenkoB. Knaccuduxarus 6enkoB. buonornueckue QyHKIuu
oenkoB. Ilpuonul.

VYrneBoasl. MoHOcaxapuabl, IHUCAXapubl, OJUrOCAXapUlbl W MOJIUCAXAPUBIL.
OOmumii T1aH CTPOCHUS M (PU3UKO-XUMUYECKHUE CBOMCTBA yriieBo/I0B. buomornueckue
(GYHKIIMH yTIIEBOIOB.

Jlumuasl. T'mapodunsHO-TUApOPOOHBIE cBoMcTBa. Kraccudukauus IUOUAOB.
Tpurnunepuabl, GochoIUuIbl, BOCKU, CTEPOUIbl. buonornueckue GyHKIUH JUATTHAOB.
OO6mue cBoiicTBa  OMOJIOTMYECKUX MeMOpaH  —  TEeKydecTb, CIOCOOHOCTh
K CaM03aMbIKaHUIO, TOJIYIIPOHUIIAEMOCTb.

Hykneunnoseie xkucnotel. JHK u PHK. CrpoeHue HyKJIEMHOBBIX KHUCIOT.
Hyxneorunpr. [Mpunmun kommnementapHoctu. [Ipasuno Yapradda. Crpykrypa JJHK —



NBOWHas criupaib. MectoHaxoxaeHue u ouonornueckue pynkuuu JIHK. Bugsr PHK.
Oynkunu PHK B knetke.

Ctpoenue mosiekyiasl AT®. Makpospruueckue cBsizu B Moisiekyiae ATO.
buonornyeckue @ynkiuu AT®. BoccTaHOBIEHHBbIE MEPEHOCUUKH, HMX (QPYHKIUU
B KJeTke. /[pyeue uyxaeosuompugpocpamor (HT®). CexBernupoBanue JIHK. Memoowi
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHass OuoJIOTHS: OHMOXMMHUYECKHEC U OMODHU3WYECKHE WCCICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOJIEKY1. Modenuposanue cmpykmypsl u
dyukyull 6uomonexynr u ux xKomniexcos. Komnvromephwviii ouszaiin u opeanuueckuil
cuHme3s OUOMOIEKY U UX HENPUPOOHBIX AHATIO208.

JleMoHcTpanuu

IToptpetsl: JI. ITonunr, k. YorcoHn, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Juarpammel: «PacripefieieHue XMMHUYECKUX 3JIEMEHTOB B HEXHUBOW IMPUPOAEH,
«PacnipeneneHne XMMUYECKUX AJIEMEHTOB B KUBOU MIPUPOJIEN.

Tabmuiet u  cxeMmbl: «llepuonuueckas Tabauila XUMHUYECKHX HJIEMEHTOBY,
«CTpoeHue MoOJIEKyJlbl BOAbD», «BellecTtBa B cocTaBe oOpraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTyphl O€nKoBOM MOJEKyNb», «CTpoeHHE MOJIEKYT
YTIIEBOOBY, «CTpOCHHE MOJEKYH AUNUAOBY», «HyknenHoBble KuCIOThDY, «CTpOoeHHUE
Monekyiabl ATDy.

OO6opyoBaHue: XUMUAYECKasI TOCY 1a U 000pyA0BaHHE.

JlaboparopHas pabota «OOHapyxkeHHe OCJIKOB € TOMOIIbI0 KauyeCTBEHHBIX
peakuii.

JlabopatopHas pabora «MccnegoBaHue HYKICHMHOBBIX KHCIOT, BBIICICHHBIX
13 KJIETOK Pa3JIMYHbIX OPTraHU3MOBY.

Tema 5. CTpoenue u pyHKIIUM KIETKH

Tumel  KIETOK:  JyKapuoTHYecKas U Npokapuotuueckas. CTpyKTypHO-
(GyHKUHOHATIbHBIE 00pa30BaHUS KIETKH.

CrpoeHue mpokapuoTHUYECKOW KieTku. KiertouHas creHka OakTepuii W apxeil.
Oco0OEeHHOCTH CTpOEHUsI TeTepOoTPO(HON M ABTOTPOPHON MPOKAPUOTHUECKHUX KIIETOK.
MecTo 1 poJib POKAPUOT B OMOIIEHO3aX.

CrpoeHue W (YHKIIMOHUPOBAHUE HYKAPUOTHYECKOW KIIeTKU. l[lmazmarudeckas
MeMOpana (masmaniemma). CTpykTypa I[ia3MaTudecko wmemOpanbl. Tpancmopt
BEILECTB 4Yepe3 IJIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIA (Auddy3us, obOnerdyéHHas
muddy3us), aKTUBHBIM (TMEPBUYHBIA W  BTOPUYHBIM  aKTHUBHBIM  TPAHCIIOPT).
[Tomynmponumaemocts MeMOpanbl. PaboTa HaTpuii-kamueBOro Hacoca. DHAOIUTO3:
MUHOLUTO3, (aronurTo3. k3o1uTo3. Kierounas crtenka. Ctpykrypa U (GyHKIUU
KJIETOYHOW CTEHKH PACTEHUH, TPUOOB.

Hurtonnasma. Ilutozonb. Ilutockener. JIBukeHwe muTOIIa3Mbl. OpraHou bl
KieTk. OgHOMeMOpaHHbIE OpPraHOUJbl KIETKU: 3HaorazMaruyeckas cetb (JI1C),
anmapat [omppKu, TM30COMBI, UX CTpoeHue W (pyHkiuu. B3zaumocss3b



OJIHOMEMOpPAHHBIX OpPraHoOWAOB KJIETKU. CTpoeHue TIPaHyISIPHOrO PETUKYTyMa.
Mexanusm wnanpasenenusi 6eakos 6 IIIC. CuHte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['nmagkuii (arpaHyisipHbIA) SHAOIMIA3MATHUYECKUN PETUKYITYM.
CekperopHast (yHkiusi annapatra [onbxu. Moouguxayus 6Genkos 6 annapame
Tonvoorcu. Copmuposra benxos ¢ annapame I onvoxcu. TpaHCTIOPT BEILIECTB B KIIETKE.
Bakyonu pacturensHbix kiietok. Kierounsiit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUAbI KJIETKU: MUTOXOHAPUH, TUIACTUIIBL. [Ipoucxodcoenue
mumoxoHopuit u niracmuo. Cumbuoeenes (K.C. Mepeosckosckuu, JI. Mapeynuc).
Crpoenrie 1 (yHKIMU MUTOXOHJIpUM U TiacTui. [lepBUuHbIE, BTOPUYHBIE U CIOKHBIC
mIacTuAbl  (POTOCHMHTE3UPYIOMIMX  JDYKAPUOT.  XJIOPOIUIACThI,  XPOMOILIACTHI,
JIEMKOIUIACTHI BBICIINX PACTECHUU.

HememOpanubie opranouasl kietku CrpoeHwe W (QYHKIUU HEeMEeMOpaHHBIX
OpraHouJIoB KieTku. Pubocomsl. [lpomescymounvie gunamenmor. MUKpo(UIaMeHTHI.
Axmunosvie mukpoguramenmsi. MBIIEUHbIE KIETKU. AKMuUHO8ble KOMNOHEHMbl
Hemblueunblx kiemok. Mukporpy6ouku. Knerounsiii nentp. CTpoeHUE W JBHKECHUE
KIYTUKOB M pecHMYeK. MukpoTrpyOoukn unuroruiasmel. LleHtpuons. benku,
accoyuupoB8anHvle ¢ MUKpo@uiamenmamu u Mukpompyoouxamu. Momopmvie 6enxu.

Anpo. ObGonouka sapa, XpOMAaTHH, KapuOIUIa3Ma, SAPBIIIKH, MX CTPOCHHUE U
byHkuuu. SAnepHelil 0enkoBblid MaTpuKe. [IpocTpaHCTBEHHOE PACION0KEHHE XPOMOCOM
B UHTep(ha3HOM siipe. Dyxpomamun u cemepoxpomamun. belkun XxpoMaTuHa — TUCTOHBI.
Jlunamuka sa0eproti 060104KU 6 Mumo3se. A0epHvili mpancnopm.

Knerounsie Brmouenus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHOM).

JleMoHcTpanuu

[ToptpeTsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabnuiet u cxembl: « CTPOCHUE DYKAPUOTHUYECKON KIETKWY, « CTpOEHUE KUBOTHOM
KIeTKN», «CTpoeHUE PacTUTEIbHON KIETKN», « CTPOCHUE MUTOXOHIIPUNY, «Sapoy,
«CTpoeHrEe NPOKAPUOTUUECKOMN KIETKM.

OOopyoBaHME: CBETOBOM  MHKpPOCKON, MHUKpONpEnaparbl  pacTUTEIbHbIX,

YKUBOTHBIX KJIETOK, MUKPOIPEapaThl 0aKTepUalbHbBIX KIETOK.
JlaGoparopHas paboTa «M3yueHne cTpoeHus KIETOK Pa3IMUYHbIX OPTaHU3MOBY.
[IpakTuueckas pabota «M3yueHrue CBONCTB KJIIETOYHOW MEMOpaHbD».
JlabopatopHass  pabora «lccinemoBanue —1iazMoiM3a M JIEIIa3MOJIM3A
B PACTUTEILHBIX KJIETKaX).
IIpakTuyeckas pabora «M3yueHue HIBUKEHUS IUTOIJIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB U NpeBpallleHNe JHEPIUH B KJIETKe

AccuMWIIALIMS M AUCCUMWISIIIUS — JBE CTOPOHBI MeTabonm3ma. Tumbl oOMmeHa
BEIIECTB: aBTOTPOGHBIH U TeTepoTpodHBIA. YdyacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. JHepreTuueckoe odecrieueHue kietku: npespaiieHue AT® B oOMEHHBIX
npoieccax. GepMEHTATUBHBIN XapaKkTep peakuuid KIETOYHOro MeTaboIn3Ma.



depMeHTHI, UX CTpOEHHE, CBOWCTBA U MexaHU3M JeicTBus. Kodepmentsl. Otnuums
(GbepMEeHTOB OT HEOpPraHMYEeCKUX KaTalu3aTopoB. beiku-akTuBaTOphl U OENKH-
UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (EPMEHTATHBHBIX PEAKIUNA OT pPa3INYHbIX
(haxkTopOB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEUIECTB B KileTKe. DOTOCUHTE3. AHOKCUEHHbILL
U oxcueeHHwli pomocunmes y baxkmepuii. Ceemocobuparowue nuemeHmsl U nUSMeHmbl
peakyuonHo2o yewmpa. Ponb XjoporutactoB B mpoiiecce ¢otocuHTe3a. CBeTroBas u
TeMHoBas ¢aspl. Pomoovixanue, Cs., C4. u CAM-munwvt hpomocunmesa. IIpolyKTUBHOCTH
dboTtocunTe3a. BiusgHue paznuuHbIX (PAKTOpPOB Ha CKOPOCTh (POTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

XeMocuHTe3. PazHooOpasue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUGUIIHUPYIOIINE
OakTepuu, >Kele300aKTepuu, CepoOAKTEpPUH, BOJOPOJHbIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHaspoOHble opraHu3mbl. Buasl Opokenus. [IpomykTel OpoxkeHuss H UX
UCIIOJIb30BAHUE  YETOBEKOM. AHa’pOOHBIE  MHUKPOOPTaHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJOTHH M BO30OYAUTEIN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHEpPreTudeckoro oomeHa. IloAroToBUTETHHBIM
aTan. [ mmKonn3 — 0ECKUCIOPOJHOE PACHIEIUIEHHE TITHOKO3bI.

buonornueckoe OKHUCIEHME, WM KIETOYHOE JbIXaHHWE. Poilb MHUTOXOHIpHUI
B Ipoueccax OHOJOrnyeckoro okucieHus. lluknmyeckue peakiuu. OKHCIUTEIBHOE
dbochopunupoBanue. Ouepeus membpannoz2o cpadueuma npomonos. Cumumez ATD:
paboma npomonnot AT@-cunma3zwel. [IpeumyniecTBa adpoOHOro MyTH 0OMEHAa BEIECTB
nepea aHa’dpoOHbIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMoHcTpanuu

[Toptpersr: k. Ilpuctim, K.A. Tumwupsze, C. H. Bunorpanackuii,
B. A. DOurensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuiel 1 cxeMbl: «POTOCHHTE3», «IHEepreTuyeckuii oomMen», «buocunTes
oenkay, «CtpoeHue hepMeHTay, « XeMOCHUHTERY.

OOopynoBaHKe: CBETOBOM MHUKPOCKON, OOOpPYJOBaHUE MJi MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGoparopHas pabora «M3ydeHue KaTaIMTHYECKOH aKTUBHOCTH (PEPMEHTOB
(Ha MpuUMepe aMUITa3bl WK KaTajlasbl).

JlabopaTopHas pabora «M3ydenne pepMeHTAaTUBHOTO PACIICIIIICHUS TEPOKCUIA
BOJIOPOJIa B PACTUTENIbHBIX M )KUBOTHBIX KJIETKaX).

JlabopaTopHas pabora «CpaBHEHHUE MPOIIECCOB (POTOCMHTE3A M XEMOCHUHTE3a».

JlabopaTopHas pabora «CpaBHEHHE MTPOILIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Haciiencrsennasi vHpopManus u peajau3anus €€ B KJIeTKe

Peakiun wmatpuuyHoro cuHre3a. IIpyHUMO KOMIUIEMEHTAPHOCTA B PEAKIUAX
MaTpUYHOTO CUHTe3a. Peanmsarus HaciencTBeHHOUM nuH(popMmaluu. ['eHeTuuecKuii Ko,
ero corcTtBa. Tpanckpunuus — matpuunbid cuHTe3 PHK. IIpuHOune! tpanckpunmu:
KOMILIEMEHTAPHOCT, AHTUIAPAJUIETIBHOCTD, ACHMMETPUYHOCT. Cospesanue
mampuunwvix PHK 6 syxapuomuueckou kniemxe. Hexooupyrowue PHK.



Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocuHTe3e Oenka.
VYcnoBust 6uocunresa 6enka. KonupoBanue aMuHokucioT. Pons pubocom B Guocunrese
Oeka.

Cospemennvie npeocmasnenus o cmpoeHuu 2enos. OpraHuszanus TreHoMa
y TMPOKApUOT W DYKapHOT. Perynsiuus akTUBHOCTH T€HOB Yy MpokapuoT. ['mmortesa
onepona (®. XKako0, XK. Mano). Monexkyrapublie Mmexanuzmvbl 3KCHpecCuu 2eHO8
vy aykapuom. Ponv xpomamuna 6 pezynayuu pabomsei 2enos. Perynsiusi 0OMEHHBIX
npolieccoB B kiieTke. KietouHslit romeoctas.

Bupycel — HekneTouHbsle (OpMBbI KU3HU W OOJMratHele mapasuThl. CTpoeHue
MPOCTBIX W CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusHeHHbill Yuxi
JHK-cooepocawux eupycos, PHK-codepaicawux supycos, bakmepuogacos. Obpammasi
MPAHCKpUnyus, pesepmasa, unmezpasa.

Bupycubie 3a0osieBaHusi uesnoBeka, >KMBOTHBIX, pactenuit. CIIN, COVID-19,
COIMAJTbHBIE M MEAWIIMHCKHE TTPOOIIEMBI.

buoungopmamura: ummeepayus u ananuz oOonvwux maccusos («bigdatay)
CMPYKMYPHBIX Ouoo2udeckux oauHvlx. Hanomexuonoeuu 6 oOuonoeuu u meouyuHe.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobvt 00cmasku 1eKapcma.

JleMoHCTpanuu

[Toptpetsr: H.K. Konbnos, /{.11. UBaHOBCKUI.

Tabmuiel 1 cxeMbl: «buocunTe3 Oenka», «['eHernueckuid Kon», «Bupycw,
«bakrepuodarm».

[TpakTuyeckas padota «Co3naHue MOJIeNu BUPYCay.

Tema 8. 7Ku3zHeHHBIH UK KJIETKH

Krnerounsiii niuki, ero nepuoas! u perynsius. Uarepdasza u mutos. OcobeHHOCTH
MpOLIECCOB, TMpoTeKarmux B HHTepdaze. I[loAroToBka KIETKM K JICJICHUIO.
[IpecunTeTnueckuii (MOCTMUTOTUYECKU), CHUHTETUYECKUA U TOCTCUHTETUYECKUU
(MpeMHUTOTUYECKUI) IEPUOIBI HHTEP(DA3BI.

Marpuunbii  cunte3 [JIHK — penmmkanms. I[lpunnuner permmmkanun  JIHK:
KOMIUIEMEHTAPHOCTD, MOJIYKOHCEPBATUBHBIM CUHTE3, AHTUIAPAJUIEIBHOCTh. MEXaHU3M
permukaiuun  JIHK. Xpomocomel. Crpoenne xpomocom. Temomepsl M Ternomepasa.
XpOMOCOMHBII HaOOp KJIETKM — KapHOTUI. JMIUTOMAHBIA W TaIUIOMAHBIA HAOOpPHI
xpomocoM. ['omonornyneie XxpoMocomsl. [10510BBIE XPOMOCOMBEI.

Jlenenue knetkn —MuTo3. CTainu MUTO3a U TPOUCXOIAIINE B HUX MPOLECCHI. THUIIBI
MuTO3a. Kapnokunes u IUTOKMUHE3. broaornyeckoe 3HaueHUe MUTO3a.

Perynsiuusa MUTOTHYECKOTO ITMKIIA KiIeTKHU. [IporpamMmmupyemast kietouHasi TuOesb —
arnonTo3.

Knerounoe 41po, XpoMOCOMBI, (PYHKIIMOHAJIbHAas TeHOMUKA. Mexanusmol
npoaugepayuu, oughghepenyuposxu, cmapenus u cubenu kiemox. «LJugpposas knemrka» —
ououHpopmamuveckue mooeau QyHKYUOHUPOBAHUS KIIeMKU.

JleMoHCcTpanuu

Tabmumer u  cxeMbl: <« KH3HEHHBIM IUKI KJISTKH», «Muto3», «CTpoeHue
xpomocomy, «Perukarusa JJTHK».




OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKporpenapaTsl: «MUTO3 B KIIETKax
KOPEIIKA JIYKa».

JlabopaTopHas pabora «M3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlabopaTopHas pabora «HaOmroneHne MuTo3a B KJIETKax KOHYMKA KOpelIka JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. CTpoenne u pyHKIMU OPraHU3MOB

buonorunueckoe pazHooOpaszue opraHu3moB. OJHOKIETOYHBIC, KOJOHUAJBHBIE,
MHOTOKJIETOYHBIE OpPTraHU3MBI.

OcoOeHHOCTH CTPOEHUS U KU3HEAEATEIbHOCTH OIHOKJIETOYHBIX OPraHU3MOB.
baktepuu, apxew, OJHOKIETOUHBIE TPHUOBI, OJHOKJIETOYHBIC BOJOPOCIH, IPyTrHe
poTUCThl. KoJIOHManbHbIE OPraHNU3MBl.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpPraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. OpraHusMm Kak eInHOe 1enoe. I'omeocras.

Txkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTeNbHasi, NMOKPOBHAf,
NpPOBOJALIASL, OCHOBHAas, MexaHuyeckad. (OCOOEHHOCTH CTpPOEHMs, (QYHKUUH U
PACITOJNIOKEHMS TKAHEN B OPTaHaxX PaCTEHHM.

TkaHM KUBOTHBIX M YEJNOBEKA. [HWIBI JKUBOTHBIX TKAaHEW: JSIHUTENHAIbHAS,
COCIMHUTENbHASA, MbllIeYHasi, HepBHasA. (OCOOEHHOCTH CTpoeHMs, (QYHKIMA U
pAacCIIOIOKEHUS TKaHEH B OpraHax )KUBOTHBIX U YEJIOBEKA.

Opranel. BereratnBHbple U reHEpaTUBHBIE OpraHbl pacTeHUd. OpraHbl U CUCTEMBI
OpPTaHOB XMUBOTHBIX U 4eJIOBEKa. DyHKIIMN OPTaHOB U CUCTEM OPTaHOB.

Onopa Ttema opraau3zMoB. Kapkac pactenuil. CkeneTsl OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX XMBOTHBIX. HapykHbIil M BHYTpeHHUH ckeyeT. CTpOE€HUE U THIIBI
COCIMHEHUS KOCTEMN.

JIBU>KEHHE OpraHu3MOB. J[BHKEHHE OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOUIHOE,
KI'YTUKOBOE, pECHUYHOE. /[BMKEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MbI U HACTUH.
JIBr>KeHMEe MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKA: MbIlIeyHas cucrema. Peduekc.
CkeneTHbIe MBILIIBI U UX padoTa.

IIntanne opranmsmos. [lornomenue BOABI, YIJIEKUCIOTO ra3a M MHUHEPAIbHBIX
BEILIECTB pacTeHUsAMM. lIuTaHne >KUBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKIETOYHOE
nuuieBapenue. [Iuranre mo3BOHOYHBIX )KUBOTHBIX. OTAEIBI MUIEBAPUTEIBLHOTO TPAKTA.
[InmeBapuTenbHble xenespl. [IuneBapuTenpHas cucTeMa 4eaoBeKa.

Jlpixanue opranu3moB. Jpixanue pacteHuid. JIpixanue sxxuBoTHbBIX. [luddy3us razos
yepe3 MOBEepXHOCTh kieTku. KoxkHoe npixanue. [[pixarenbHas noBepxHOCTh. JKabepHoe
Y JIETOYHOE AbIXaHHe. J[pIXaHWE MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLMOHHOE
YCIIO)KHEHUE CTPOCHHUs JETKUX IO3BOHOYHBIX >KMBOTHBIX. /JlpIXaTeilbHas cHUCTEMaA
4yenoBeka. MexaHu3M BEHTWISLUMU JIETKUX y NTUL U MIIEKONMTAromuX. Perymsuus
nbixaHus. /{pixaTenbHbie 00bEMBI.

TpaHCIOpT BELIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCcopT
BEILIECTB Yy XKUBOTHBIX. KpoBeHOCHas cucrema m e€ opranbel. KpoBeHocHas cucrema
MIO3BOHOYHBIX KUBOTHBIX M yenoBeka. CepJue, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru



KpOBOOOpAIIeHHs. DBOJIIOIMOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOM CHCTEMBI
NO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsnus.

Brinenenne y opranu3MoB. BeineneHue y pacteHuid. BelaeneHue y KMBOTHBIX.
CoxpatutenbHble Bakyonau. Opranbl BbiaeneHus. OuiabTpaius, cekpeuus U oopaTHoe
BCAChIBaHHE KaK MEXaHW3Mbl pPabOThl OpraHoB BbieNeHUs. CBs3b MOJOCTH Teja
C KPOBEHOCHOU U BBIJCIUTEIBLHON cCTEMaMHU. BbijieieHne y TO3BOHOYHBIX KUBOTHBIX
u yenoBeka. [louku. Ctpoenue u QpyHKIHMOHUpOBaHUE HeppoHa. OO6pa3oBaHNEe MOUHU Y
YeJoBeKa.

3amura y Opranu3MoB. 3aniuTa y OJHOKIETOYHBIX OpraHu3MoB. Criopsl OaKTepHii
Y LHUCThl MPOCTEUIIMX. 3allliTa Y MHOTOKJIETOYHbIX pacteHuid. Kyrtukyna. Cpencrsa
MaCCUBHON M XUMHYECKOU 3aIUThl. OUTOHIIUIEI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M MX MPOU3BOJIHBIC. 3aluTa
opranuszma ot Oozne3Held. IMmyHHas cucteMa 4denoBeka. KIeTouHbIl U rymMopaIbHBIM
UMMYHUTET. BpoXI€HHBIN M MpuoOpeTEéHHbIN cnenupuyeckuii UMMyHUTET. Teopus
KJIOHaJIbHO-ceNeKTuBHOro ummyHutera (II. Opnux, ®.M. bepuer, C. Toneragna).
BocnanutenbHbie OTBETHI OpraHu3MoB. Pojib BpOXKIEHHOIO UMMYHHUTETa B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxumMocCTh U peryisuus y OpraHu3MoB. Pa3apakumMoCTh y OJHOKIETOYHBIX
oprann3MoB. Takcucel. Pa3npaxnuMocTs U peryisiius y pacteHnid. PocToBbie BemecTsa
Y X 3HAYCHHE.

HepBHas cuctema u pediekTopHasi peryisius y >kuBoTHbIX. HepBHast cuctema u eé
OTZEJBl. DBOJIOUMOHHOE YCIIOKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y >KMUBOTHBIX.
OTaernbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Peduiekc u peduektopHas ayra.
be3ycioBHbIE U YCIOBHbBIE PEPIICKCHI.

['ymopanbHas perynsiius ¥ SHIOKPUHHAS CUCTEMA )KMBOTHBIX U YesioBeKa. JKernessl
SHJIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JlelcTBME TOPMOHOB. B3anMOCBs3b HEPBHOU U
SHJOKPUHHOM cucteM. | unoranamo-runoduszapHas cuctema.

JleMoHcTpanuu

[Toptper: N.I1. I1aBnos.

Tabmuubr u  cxembl: «OTHOKJIETOYHBIE BOAOPOCTH», «MHOTOKIETOUHbBIE
BOJIOpociny, «bakrepun», «lIpoctelimuey, «Opranbl IBETKOBBIX pacTeHUN», « CHCTEMBI
OpraHOB ITO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHHe HAaceKOMBIX», «TkaHH
pactenunity, «KopHeBble cuctembl», «Ctpoenue crebis», «CTpoeHUE IUCTOBOM
IJJACTUHKNY, « TKaH! KUBOTHBIX», « CKelleT uenoBekay, «[InmeBapurenpHas cucteMa,
«KpoBeHocHas cucrema», «/lpixarenpHas cucremay», «HepBHas cucremayn, «Koxay,
«Mpblieynass cucreMa», «BblaenurenbHass CcuUCTEMa», «OHIOKPUHHAs CHCTEMAay,
«Ctpoenue Mpiue», «MMmmynurer», «KumedynononoctHeie», «(Cxema NUTaHUA
pactenunit», « KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTPOCHHE THAPHI»,
«CTtpoeHnue mianapun», « BHyTpeHHee CTpOCHHE JOKIEBOT0 yepBs», «HepBHas cucrema
peiO», «HepBHas cuctema narymku», «HepBHas cucremMa NPECMBIKAIOIIUXCS,
«Hepsnas cucrema ntuny, «HepBHasd cucrema muekonuraromux», «HepBHas cucrema
yesoBekay, «Pediexcy.




OO0opy/oBaHme: CBETOBOM MHKPOCKOI, MHUKPOMNPEMapaThl  OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEHN, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMA HACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIULSIPbl KOMHATHBIX pacTeHUl, repbapuu pacTeHU pa3HBbIX
OTZIEJIOB, BIJIAXKHBIC IIpENapaTbl JKUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUIEKIIUH
OECIO3BOHOYHBIX KUBOTHBIX, CKEJET YelOBeKa, O0OpyAOBaHHE [JIsi JEMOHCTpaIluu
MOYBEHHOT'O W BO3YIIHOTO MUTAHUS PACTCHUH, paclleIJIeHUsl Kpaxmalia U OEJIKOB MO/
nercTBUeM (PEpMEHTOB, OOOpPYAOBAHME HJIsi JEMOHCTPALMHU OIBITOB O H3MEPEHUIO
KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJbHBIX JBHKEHUIN, MOAEIHN TOJIOBHOTO
MO3ra pa3JInYHbIX JKUBOTHBIX.

JlaboparopHas padota «M3ydeHnue TkaHel pacTeHUIN.

JlabopaTopHas paborta «3yyeHue TkaHen KUBOTHBIX.

JlabopaTopHas pabora «/3ydeHne opraHoB IIBETKOBOTO PACTEHUSD.

Tema 10. PasMHoKeHHe ¥ pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecroioe (BKJII0Yasi BETr€TaTUBHOE) U MTOJIOBOE.
Buaesl  Oecrnonoro  pa3MHOXXEHUsS: IOYKOBaHUE, CHOPYJAus, (parMeHTarus,
KJIOHUPOBAHHUE.

[TomoBoe pazmuoxkenue. [lomoBbie kneTku, unu rametel. Menos. Ctaanu Menosa.
[loBenenne xpomocom B Menose. KpoccuHrosep. brnonorndeckuii CMbICT MeH03a H
ITOJIOBOTO Mmpouecca. Meno3 u ero MecTo B J)KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pasutue. ['ameroreHe3 y KHBOTHBIX. llonoBbIE Kemnes3bl.
OOpa3oBaHue W pa3BUTHE MOJIOBBIX KJeTOK. Crnepmarorene3 m oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OnnonoTBOpeHHEe W AMOPHOHAJIBHOE  pa3BUTUE  KUBOTHBIX.  CHocoOBbI
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE€ pa3BUTHE OPTraHU3MOB (OHTOreHE3). OMOPHOJIOTHS — Hayka
O pPa3BUTHH OPraHu3MoB. Mopgocenes — 00Ha U3 21A8HLIX NPOOIEM IMOPUONO2UML.
Konyenyusa mopghocenos u mooenu mopgozenesa. Cranum 3MOpHOTreHe3a >KUBOTHBIX
(ma npumepe narymku). Jpobrnenue. Tumbl apoOnenus. /Jemepmunuposanuvoe u
HedepmunuposarnHoe opooaenue. bracmyna, munol 61acmyn. OCOOEHHOCTH NPOOICHUS
MJICKOTTUTAIOIINX. 3apPO/IbIIIEBbIC TUCTKU (TacTPyJIsius ). 3aKiIajika OpraHoB ¥ TKaHeH 13
3apOJBIIIEBbIX JINCTKOB. B3auMMHOE BIMSIHUE 4YacTel pa3BUBAIOIIETOCS 3apojblla
(oMOpuoHalIbHAsT MHAYKIIMS). 3akiiajika TUlaHa CTPOCHUSI KUBOTHOTO KaK pPe3yJbTar
UEPapXUYECKUX B3aMMOJICHCTBUI TeHOB. BiusHue Ha >MOpUOHANIBHOE pa3BHUTHE
pa3sTUYHBIX (PAKTOPOB OKPYKAIOIICH CPEIIBI.

Poct u paszutue xxuBoTHBIX. [locTamOpuonanbubiii mepuo. [IpsmMoe u HempsiMoe
passutne. Pa3Butne ¢ meramop$o3oM y OECIIO3BOHOUYHBIX U TTO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaY€HUE MPSAMOTO W HEOPSIMOTO Pa3BUTHSL, HMX PACHPOCTPAHECHHE
B ripupojie. Tumsl pocta ;KkMBOTHBIX. DAaKTOPHI PETYISLUHA POCTA KUBOTHBIX M YEIIOBEKA.
Craguu mocTAMOPHOHAIBHOTO Pa3BUTHS y )KUBOTHBIX 1 YesioBeka. [leprnoapl oHTOTeHEe3a
yenoBeka. CtapeHue u CMepTh Kak OMOJIOTHYECKHUE TIPOIECCHI.

PasmHoxenue u pazsutue pacrenuil. ['amerodur u cnopoput. Meiio3 B JKU3HEHHOM
nukie pacrenuit. Obpa3zoBaHue crop B mpoiiecce meiosa. ['lameroreHes y pacTeHU.



Omio0TBOpEHNE W Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OIJIOIOTBOPEHUE
y IBETKOBBIX pacTeHuil. OOpa3zoBaHUE U pa3BUTUE CEMEHH.

MexaHn3MBbl pETYISALAA OHTOIEHE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHcTpanuu

[Toprpetsr: C.I'. HaBamun, X. HInemas.

Tabmumsr u  cxemsl: «BereratuBHOoe pa3MHOKeHUe», «Tumbel Gecnosaoro
pa3sMHOXKEHUsD», «Pa3MHOXKEHHME XJIaMUIOMOHAIbD), «Pa3MHOKEHHE DBIJIEHBDY,
«PazMHOXeHue THAPBED, «Meio3», «Xpomocomely, «l'amerorenes», «CrtpoeHue
AWLIEKJIETKH U CTIepMaTo3011a», « OCHOBHBIE CTaJIMM OHTOTeHe3ay, «lIpsamoe u Henpsimoe
pa3Butue», «Pa3BuTHe ManuCKOro xyka», «Pa3sutue capanum», «PazBurtue nsarymkum»,

«/IBOIHOE OMJIOOTBOPEHUE Y IIBETKOBBIX pacTeHU», «CTpoeHUE CEMSIH OHOAO0IbHBIX
Y JIBYJIOJBHBIX PACTCHUIN», «KW3HEHHBIN UK MOPCKOU KaImyCThD», «  KM3HEHHBIN LUK
MXxa», « KU3HEHHBIN LMKJI TAMIOPOTHUKAY, «  KM3HEHHBIN LIUKIJI COCHBDY.

OO6opynoBaHKE. CBETOBOM MHMKPOCKOI, MHUKpOMpenaparsl SHIEKICTOK U
CIIEpMAaTO30UI0B, MOAENb «L{MKIT pa3BUTHS JATYIIKH.

JlabopaTopHas pabora «VI3ydyeHHe CTpPOEHHs NOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOITIpernapaTax».

[IpakTuyeckas pabotra «BbisiBIeHHE TNPU3HAKOB CXOJCTBA  3apojbllIeH

MTO3BOHOYHBIX KUBOTHBIX).
JlabopaTopHas pabota «CTpoeHre OPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUIN.

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Wcropust cTaHOBIEHUS W Pa3BUTUS TEHETHKHW Kak Hayku. PabGotel I'. Mennens,
I'. ne ®pu3za, T. Moprana. Ponb 0TeueCTBEHHBIX YUYEHBIX B pa3BUTUU F€HETUKU. PaboThI
H.K. Kombnosa, H.M. BaswioBa, A.H. benoszepckoro, I'.J[. Kapneuenko,
1O.A. ®unumnmuenko, H.B. TumodeeBa-Pecorckoro.

OCHOBHBIC TEHETUYECKUE TOHSATHUS U CHUMBOJIBL. [ OMOJOTUYHBIE XPOMOCOMBI,
aJieNIbHbIEC T€HbI, AIbTEPHATUBHBIE TPU3HAKH, TOMHUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
TOMO3HUI0Ta, TeTePO3UroTa, YUCTasl JUHUS, THOpUILI, TeHOTul, GeHotun. OCHOBHbBIC
METOJbl ~ TEHETUKW:  THOPHUIOJOTMYECKUU,  IUTOJOTUYECKUH,  MOJICKYJISIPHO-
F€HETUYECKU .

JleMoHCTpanuu

IToptpetsr: I'. Mennens, I'. ne ®pusz, T. Mopran, H.K. Konbsios, H.. BaBunos,
A.H. benozepckuii, I'.JI. Kapneuenko, 10.A. ®unmumuenko, H.B. Tumodeen-Pecopckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlabGoparopHas paboTta «J{po3oduia Kkak 00BEKT FTeHETUUECKUX UCCIICIOBAHUIN).

Tema 12. 3aKoHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBblii 3akoH MeHenst — 3aK0H eIMHO00pa3us
ruOpu0B TiepBOTO NokosieHus. [IpaBuno nomuaupoBanus. Bropoit 3akon Mengens —
3aKOH pacUlerieHus TMpu3HakoB. LluTonmormueckue OCHOBBI MOHOTHOPHUIHOTO
CKpemurBaHus. [ MmoTe3a 4ncToThl ramer.



AHammsupyroniee ckpemuBaHue. [IpomMexyTOUHBIM XapakTep HaclelOBaHUS.
Pacmierienre npu3HakoB PU HETIOJHOM JOMUHUPOBAHUH.

HuruOpuaHoe ckpemmBaHue. TpeTuil 3akoH MeHJenss — 3aKOH HE3aBUCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. L{uTomornueckne 0OCHOBBI AUTMOPUIAHOIO CKPEIIUBAHNS.

CuersieHHoe HacnenoBanue mpu3HakoB. Pabotrel T. Moprana. CuenseHHoe
HACJIEI0BAHUE T€HOB, HApYILIEHUE CLEIICHUS MEXIy NeHaMH. XpPOMOCOMHas TEOPHs
HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHH3M ONpEAeIeHUs Iona. AyTOCOMBI H
IIOJIOBBIE  XpPOMOCOMBI. ['OMOraMeTHelii W rereporaMeTHeli 1oy ['eHeTmueckas
CTPYKTypa ITOJIOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CHEIIEHHBIX C ITOJIOM.

I'enorum kak nenocTHas cucrema. [IneoTponus — MHOKECTBEHHOE JEHCTBHE TEHA.
MHOX€eCTBEHHBIN aJUICIIU3M. B3anmoneiicteue HEaJUIEJIbHBIX TE€HOB.
KommiementaprnocTs. Onucras. [lommmepus.

['eHeTYEeCKUI KOHTPOJIb PA3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKa, & TAKKe
(U3HOIOTMYECKUX MPOLECCOB, MOBEIEHUS U KOTHUTUBHBIX (pyHKUMU. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SMH — Iapa3uT» U

«XO35IMH — MHKpPOOMOM». ['@HETHMYEeCKHE acCIeKThl KOHTPOJS W H3MEHEHUS
HACJIEJICTBEHHON MH(OpMALIUK B TIOKOJICHUSX KJIETOK U OPraHU3MOB.
JleMoHCTpaIUn

[Toptpetsr: I'. Mennens, T. MopraH.

Tabmuubr u cxembl: «llepBbiii u BTOpoM 3akoHbl Menaens», «Tpetuil 3akoH
MeHnnens», «AHanu3upymllee CKpelrBaHue», «HenonHoe TOMHUHHpPOBAHUEY,
«CrersieHHOE Haclie0BaHNe MPU3HAKOB Y 1po30huibhy, «['enetnka nomna», «Kapuorun
yenoBekay, «Kapuotun npozoduiby, «Kapuotun nTUb), «MHOXKECTBEHHbBIN
aJIeau3mMy, «B3anMoaeiicTBE TEHOBY.

OOGopynoBanue: MOJEb sl JEMOHCTpPAllMM 3aKOHOB €IMHO00pa3us THOpPHUIOB
MIEPBOTO MOKOJICHUS W PACUICIUICHUS] MPU3HAKOB, MOAEIb JJIsl JEMOHCTPAllUM 3aKOHA
HE3aBUCHUMOTO HACJIEAOBAHUS NPU3HAKOB, MOJEIb IS JEMOHCTPALUU CLETUIEHHOIO
HacJIeJJOBaHUs PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «[po3odunay.

[IpakTuyeckas pabora «M3yueHue pe3ynbTaTOB MOHOTHOPUAHOTO CKpPEIIMBAHUS
y IPO30(HITBIY.

[IpakTuyeckas pabora «M3yueHue pe3yabTaToB AUTHOPUIHOTO CKpEIIMBaHUS
y IPO30(HITBD.

Tema 13. 3akoHOMepHOCTH U3MEHYMBOCTH

BzaumoneiictBue reHotuna u - cpeAbl npu  QopMHpOBaHUM  (DEHOTHIIA.
N3menunBoCTh mNpu3HakoB. KadecTBEHHbIE M KOJIMYECTBEHHBbIE MpHU3HAKU. Buabl
W3MEHYHMBOCTU: HEHACIIECTBEHHAs U HACIIEACTBEHHAS.

MoaudukanonHas  uU3MeH4YMBOCTb. Ponb  cpeasl B (OpPMHpPOBAHUU
MOAM(PUKALMOHHON M3MeHYuBOCTH. Hopma peakuuu mnpusHaka. BapualimoHHbIN psin
u BapuauumonHas kpuBas (B. Horanncen). CpolictBa  MoAauM(pUKAIIMOHHON
WU3MEHYHUBOCTH.



I'eHoTHIIMUECKAsA N3MEHYMBOCTh. CBOMCTBA FTEHOTUIINYECKOW N3MEHUYNBOCTH. Buibl
TEHOTHITMYECKOW N3MEHYMBOCTH: KOMOMHATUBHAS, MyTAI[HOHHAS.

KoMmOnHaTtuBHasT W3MEHYMBOCTh. Meio03 W TMOJOBOM MpOIECC — OCHOBA
KOMOMHATUBHONW W3MEHUYMBOCTU. PoJib KOMOMHATUBHOW H3MEHYMBOCTH B CO3JIaHUU
TEHETUYECKOr0 pa3HOOOpa3us B Ipeesiax OJHOro BUAA.

MyTanroHHass ”3BMEHUYUBOCTh. BUIbI MyTalMii: TeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHbBIE U UHAYLIMPOBAHHBIE MYTallMH. SINE€pHBIE U HUTOIUIA3MATUYECKUE MYTALIUH.
Comarnueckue ¥ mosioBble MyTauu. [[puurHbl BO3HUKHOBEHUSI MyTaluid. MyTareHsl u
UX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOIO Ipolecca. 3aKOoH
TOMOJIOTUYECKHUX PSA0B B HacleAcTBeHHOU n3MenunBocTy (H.M. BaBuion). Buesnepnas
M3MEHYMBOCTh U HACJIEJACTBEHHOCTb.

Onucenemura u 3NUEHOMUKA, POJIb INULEHEMUYECKUX (DaKMOpPOo8 8 HACIe008AHUU
U UBMEHYUBOCMU (PeHOMUNUUECKUX NPUSHAKOG Y OP2AHUZMOS.

JleMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H.. BaBuios.

Tabmuibl v cxembl: «Bubl ”BMEHUUBOCTHY, «MoaudpukanmoHHass U3MEHYMBOCTD,
«KoMOuHaTHBHAsS HM3MEHYMBOCTH», «Meho3», «OmnomorBopeHue», «l'eHernyeckue
3a00JieBaHUs YelIOBeKay, «BUIbI MyTallnii».

OO6opyioBaHKeE: KMUBbIE U TepOapHbIE IK3EMIUIAPb KOMHATHBIX PACTEHUHN, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUAAMU U3MEHUYHUBOCTH.

JlabopaTtopHas pabora «McciaenoBaHue 3aKOHOMEPHOCTEM MOIU(DUKAITMOHHON
M3MeHYMBOCTH. [locTpoeHne BapHaliMOHHOTO psiia U BApUAIMOHHOM KPUBOW».

[IpakTryeckas padora «MyTtauuu y Apo30(]puiibl (Ha TOTOBBIX MUKPOMPENapaTax ).

Tema 14. I'eHeTHKA YejloBeKa

Kapuotun denoBeka. MexayHapoaHas IporpaMMa HCCJIEAOBaHMUS TE€HOMa
yejgoBeka. MeToJbl M3yUeHHs TeHETHKU 4YeJIOBEKa: I'€HeaJOTHMYeCKuid, OJIM3HEIOBbIH,
[UTOT€HETUYECKUHN, TMOMYJISIIIUOHHO-CTATUCTUUECKUN, MOJICKYJIIPHO-T€HETUYECKUH.
CoBpeMeHHOE ONPEACICHUE TCHOTHIIA: MMOJTHOT€HOMHOEC CEKBEHHUPOBAHMUE,
FEHOTUNUPOBaHWE, B TOM uucie ¢ mnomombto [I[P-ananuza. HacnencrBeHHbie
3a00yieBaHUsl 4ejoBeKa. ['€HHbIE W XPOMOCOMHBIE OO0Je3HM ueyioBeka. boisie3Hu
C HACJIEACTBEHHOM TMPEIPACHOJIOKCHHOCThIO. 3HAYCHUE MEIUIIMHCKON T'E€HETUKU
B MPEJOTBPAILIECHUM M JICYEHUU TEHETHYECKUX 3a0oyieBaHUI dYenoBeka. Meauko-
IF€HETUYECKOE KOHCYJbTUpOBaHUE. CTBOJOBbIE KJIETKU. [lOHATHE «reHETUYECKOro
rpy3a». DTHUYECKHE AacCIeKThl HCCIEJOBAHUM B 00JIACTM PEAAKTUPOBAHHUS T€HOMa M
CTBOJIOBBIX KJIETOK.

I'enetnueckue  ¢akTOphI MTOBBIIIEHHOMN YyBCTBUTEIHHOCTH yeJoBeKa
K (QU3MYECKOMY M XUMHYECKOMY 3arpsi3HEHUIO OKpYXKaroIieh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSM.

JleMmoHcTpaluuu

Tabmuubr u cxembl: «Kapuotun uyenoBeka», «MeTonbl W3y4eHUS] TEHETUKU
yeJioBeKay, «I eHeTnueckue 3a00J1eBaHU YEIOBEKAY.

[IpakTudeckas padora «CocTaBIeHHE B aHAIA3 POJOCIOBHOM.




Tema 15. Cesiekuusi Opranu3mMoB

JlomecTukanus MU celaeKUuus. 3apoXKIACHUE CENEKUUU W JOMECTUKAlUU. YUYEHHE
H.U. BaBunosa o lleHTpax mpoUCXOXKIEHUS U MHOTO0OOpa3usi KyJIbTYPHBIX PACTEHUM.
Ponp cenmekiuu B CO3JaHUM COPTOB PACTEHHM M MOPOJ KUBOTHbIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKMX PSAJOB B  HACIEICTBEHHOM  W3MEHYMBOCTHU
H.U. BaBuinosa, ero 3HaueHHE IJIs CEICKIIMOHHON pabOTHI.

Metoasl  cenekuMOHHOW paboTel. MCKycCTBEHHBI OTOOp: MAacCOBBIH U
WHIWBUTYaTbHBINA. DTanmbl KOMOWHAIIMOHHOW celeKkiuu. VcmbiTaHue mpou3BOUTEICH
1o moToMcTBY. OTOOp MO TEHOTHUITY C MOMOIUIBIO OIIEHKU ()EHOTHUIIA TOTOMCTBA U OTOOP
10 TEHOTHITY ¢ ToMo1Iblo aHam3a JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJT CEIeKIIMOHHON paboThl. PagnanmoHHbi 1
XUMUYECKANA MYyTareHe3 Kak WCTOYHHK MYTallMi Yy KyJbTYPHBIX ()OPM OpPTraHU3MOB.
Hcnonb3oBaHne TE€HOMHOTO pEIaKTUPOBaHUS M MeTon0B pekoMmOuHaHTHBIX JIHK
JUISL TIOJIYYEHHSI UCXOJHOIO MaTepralia ISl CEJIEKIIUU.

[Tonyyenue nonurmionnoB. BHyTpuBH0oBas rubpuauszanus. bau3kopoacTBEHHOE
CKpelIMBaHue, Wi WHOpuIuHr. HepoicTBeHHOE CKpellUBaHUE, WU ayTOPHIUHT.
['etepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas
rubpuauzanus. IlpeononeHue Oecroauss MEXBHAOBBIX THOpUIOB. JlocTuxkeHus
CEJIEKIIMY PACTEHUM U KUBOTHBIX. «3€1€HAs PeBONIOYUS).

CoxpaHeHHE U U3YYEHUE TE€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M HX
JUKUX POJUYEH JJIsi CO3J]aHUSl HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SHCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaneHue U YnpaeieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JCUBOMHBLIX 8  YeNsax  YAVUUeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULU U KPOCCO8, 6 MOM YUcie
C NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCLe008aHUL, Nepedosblx uoel u
NepCcneKmusHbIX MexHoI02UU.

JleMoHcTpanuu

[Toprpersr: H.W. Basunos, 1.B. Muuypun, I'.Jl. Kapneuenko, I1.I1. JIykssiHeHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabnuiel U cxembl: «LleHTpbl TPOUCXOKACHUS U MHOTOOOPa3Hs KYJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX pPAIOB B HACIEICTBEHHOM W3MEHYMBOCTHY,
«Mertoppl cenekuumny, «OTaanéHnas ruopuausanusy, «MyrareHes».

JlaGoparopHas paborta «V3ydueHue COpTOB KyJIbTYpHBIX pPACTEHUH U TOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlabopaTopHas pabora «M3yueHre MeTo10B CEICKITUN PACTCHUI.

[IpakTuyeckas pabora «IIpuBuBKa pacTeHuUR».

Okckypcus «OCHOBHBIE METOJbI W JOCTHMXKEHMSI CEJIIEKUIMM PACTEHHH U
JKUBOTHBIX (Ha CEJICKITMOHHYIO CTAHIMIO, IUIEMEHHYIO (epMy, COPTOUCIIBITATEIHHBIN
Y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JaOOPATOPHIO arpOyHUBEPCUTETA WM HAYYHOTO
LEHTPa)».




Tema 16. BoTexHo0JIOTHS M CHHTETHYECKAA OMOJIOTHA

OOBEKTHI, UCIIOIB3YEMBIE B OMOTEXHOIOTMH, — KIETOUYHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKpPOOPIaHU3MBI, UX XapaKTEpUCTUKA. TpaulinOHHAs OMOTEXHOJIOTHS: XJI€0O0IEeUEHuE,
MOJy4YE€HUE KHUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEINE. MHUKPOOMOIOTHUYECKUIM CHHTE3.
OOBEKTHl MUKPOOMOJIOTHYECKUX TexHoJorui. [Ipon3BoacTBO Genka, aMMHOKUCIOT U
BUTAMHHOB.

Co3aHne TEXHOJOTMH W HWHCTPYMEHTOB LIEJICHAIIPaBICHHOIO W3MEHEHHS U
KOHCTPYHPOBAHUSI T'€HOMOB C LEJBIO IIOJYYEHUS OPraHU3MOB M HMX KOMIIOHEHTOB,
COJIEpIKaIMX HE BCTPEYAIOIINECS B IPUPO]I€ OMOCUHTETUYECKUE ITYTH.

Knerounas wumxkeHepus. MeTonpl KyJabTypbl KIE€TOK W TKaHEW pPACTEHUU U
#KUBOTHBIX. Kprobanku. Comarnyeckasi ruOpuau3anus 1 COMaTUUECKU IMOPUOTEHE3.
Hcnonp3oBaHue TaluIOMAOB B CEICKUUU pACTCHUU. [lonyuenue MOHOKIOHANbHBIX
anmumern. Hcnonvzoeanue MOHOKIOHATbHBIX U NONUKIOHANLHLIX AHMUmMeEN 8 MeOuyuHe.
HcKycCTBEHHOE OIUIONOTBOPEHHE. PEKOHCTpyKIMS SHUEKIETOK W KIOHUPOBAHHE
KUBOTHBIX. MeToJ TpaHCIUIAHTAllMK SJep KIETOK. Texnonozuu 0300poénenus,
KYIbMUBUPOBAHUSA U MUKDOKIOHANILHO20 — PASMHONCEHUA  CelbCKOXO3AUCHEEHHbIX
KYI6myp.

XpoMOcOMHass M T€HHas HWHXKEHepus. VCKyCCTBEHHBIM CHHTE3 TE€Ha W
koHcTpyupoBanue pekomouHanTHbix JHK. Cozoanue mpanceennvix opeanusmos.
JlocTmkeHns M MEePCIEKTUBBI XPOMOCOMHOM M T€HHOM MHYKEHEPHUH. JKOJIOTUYECKHE U
TUYECKHUE MPOOIEMbl TEHHOW UHKEHEPHUHU.

Memuuunckue OuotexHosoruu. IloctreHoMHas nu@posas wmeaunuHa. I[ILP-
nuarHoctuka. MeTaOoOMHBIN aHaN3, FTEHOLIEHTPUUECKUN aHATIN3 MPOTEOMa YeJI0BEKa
JUIS OLEHKU COCTOSIHHSI €r0 310pOBbs. VcIonb30BaHNEe CTBOJNIOBBIX KJIETOK. TapreTHas
Tepanusi paka. J3D-OmommkeHepuss s pa3paboTKu  (yHIaMEHTAIbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTHH, CO3JaHUsI KOMIUIEKCHBIX TKAHEW COYETaHHEM TEXHOJOTHM
TpEXMEpHOTO  OWonmpuHTMHra u  ckapdonauHra g pemieHus  3ajad
MEPCOHATU3UPOBAHHON METUIIUHEI.

CoznaHne BEKTOPHBIX BAaKIUH C LEIbI0 OOeCreueHUs: KOMOMHUPOBAHHOM 3aIUTHI
or  Bo3Oyauteneid  OPBU,  ycTaHOBieHME  MOJEKYJSIPHBIX  MEXaHHU3MOB
¢bynkunonupoanusi PHK-copepkammx BHPYCOB, BBI3BIBAIOIIUX OCO0O OIACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KMBOTHBIX.

JleMoHcTpanuu

Tabmuubr u cxembl: «Mcmoap30BaHKEe MUKPOOPTaHU3MOB B MPOMBINIIICHHOM
IPOU3BOACTBEY, «KieTouHast HH)KeHepus», «I eHHask HHKEHEPUS.

JlaGoparopHas pabota «/3yduenrne o0bEeKTOB OHMOTEXHOIOTUNY.
[IpakTuueckas pabota «IlomyuyeHne MOIOYHOKHUCIBIX TPOTYKTOBY.
Okckypeusi  «buorexnonoruss —  BaxkHeWIIas — MPOU3BOJAUTENbHAas  CHJA

COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUYECKOE TPOU3BOICTBO)».



11 KJIACC

Tema 1. 3apoxaeHue u pa3BUTHE IBOJTIOIMHOHHBIX NPeACTABJIeHUI B 0M0J10Tr UM

OpomonnonHas teopus Y. lapeuna. [Ipeanocbuikn BOSHUKHOBEHHS JAPBUHU3MA.
JKu3znb 1 HayuyHas aearenbHocTh Y. JlapBuHa.

JIBrokymie cuiibl 3BoJitonnu BuAoB mo Y. [lapBuny (BbICOKAass MHTEHCUBHOCTD
Pa3MHOXEHUSI OPraHU3MOB, HACJIEACTBEHHAs! K3MEHYMBOCTh, O0OpH0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmierne cunTeTHUeckoi Teopuu sBomoruu (CTD). HeirpansHas Teopws
sBostoniud. CoBpeMEeHHast 3BOJIIOIMOHHASA OMOJIOTHA. 3HAUCHUE IBOJIOLMOHHON TEOPUHU
B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMoHCcTpanuu

[Toptpetsl: Apuctorens, K. JIunnei, JK.b. Jlamapk, 3.0K. Cent-Unep, K. KroBbe,
Y. Mapsun, C.C. YerBepuxon, U.N. llImanbraysen, x. Xonneitn, [1.K. benses.

Tabmuner u cxembl: «Cucrema xuBor npupoisl (mo K. Jlunuer)», «JlectHuiia
XUBbIX cyuiecTB (mo Jlamapky)», «MexanuzMm (popMupoBaHUs TPHUCHOCOOICHUN
y pactennii U uBOTHBIX (mo Jlamapky)», «Kapra-cxema Mapuipyta MHyTEIIECTBHS
Y. Napsunay, «Haxoaku Y. Hapsunay, «Dopmbl 60ps0sI 3a cymecTBoBaHue», «Ilopoabl
ronyoeit», «MHoroobpasue KylabTypHBIX (opMm KamycTel», «llopoabl moMamHux
KHUBOTHBIX», «Cxema oOpazoBaHusi HOBBIX BuJoB (mo Y. JlapBuny)», «Cxema
COOTHOILEHMSI JBWKYIIMX CUJI 3BOIMIOLUN», «OCHOBHBIE IOJIOKEHHMSI CHHTETHYECKON
TEOPHUH SBOJIOLIUN.

Tema 2. MuKpo3BoTIOIUSA U €€ pe3yabTaThl

[Tonynsuus Kak 37eMeHTapHask €IMHULIA 3BOTOUUU. COBpEMEHHBIE METOIbI OLIEHKU
T€HETUYECKOr0 pa3HooOpa3usi M CTPYKTYphl mnomyisiuuid. M3meHenwe reHodoHaa
MONYJISIIUM  KaK 3JIEMEHTAPHOE »HBOJIOLMOHHOE SBJIEHUE. 3aKOH T'€HETUYECKOTO
paBHoBecusd [x. Xapau, B. BaiinGepra.

DOnemMeHTapHbIe (DAKTOPHI (IBUXKYIIIME CUJIBI) IBOJIIOIMU. MyTallMOHHBINA MPOIIECC.
KoMmOunatuBHass u3MeHuUuMBOCTh. JIpeii) TeHOB — ciydailHble HEHaINpaBJIeHHBIC
W3MEHEHMUSI YacToT aiened B nomyisamusx. Iddext ocHoBatens. Ighgexm
oymuliouno2o 2opaviuika. CHudceHue 2eHemuuecko20 pazHooOpasus. NPUYUHBL U
cnedocmeus. Ilpossnenue s3gpghexma Opeiicha 2eno6 6 OONbWUX U MATLIX NONYIAYUSIX.
Murpamuu.  M3onstus  nomynsiuid:  reorpaduueckas — (MPOCTpaHCTBEHHas),
ounonornyeckas (penpoyKTUBHAS).

EcTtecTBeHHBII 0TOOp — HANIPABJISIONIHMA (haKTOP IBOTIOITH. DOPMBI €CTECTBEHHOTO
oTOOpa: JABWXKYIIUNA, CTAOMIM3UPYIOIIMNA, pa3pblBatolvil (Au3pynTuBHbIA). IlomoBoil
oT100p. BO3HMKHOBEHME U ABOIOIHS COITUATBHOTO MMOBEICHUS KUBOTHBIX.

[IpucnocoOaeHHOCTh OpraHu3MOB KaKk  pe3yjibTar MHUKPO3BOJIIOIUH.
Bo3HukHOBEeHHE MPUCIIOCOONEHUN Yy OpraHu3MoB. ApoMop(o3bl UM UAMOATANTALUU.
[Tpumepsl mpuCOCOONIEHUN y OpPraHu3MOB: MOpPQoJoTUYECKHe, (U3HOIOTUYECKUE,
OroxXuMHUYecKue, nopeeHyeckre. OTHOCUTENIbHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.



Bun, ero kputrepunm U CcTpykTypa. BuaooOpa3oBaHume Kkak pe3ynbrar
MUKPOAIBOTIOIUH. M3oimsmms — KimoueBoi ¢aktop BumoodpazoBanwus. [Tyt u crmocoObl
BUJI000pa30BaHUSA: aJUIONaTPUYECKOE (reorpaduueckoe), CUMIIaTPUYECKOE
(9KOJIOTUYECKOE), «MICHOBEHHOE» (IOJUIUIOUAU3AIMS, ruopuau3anus). JaurensHocTh
HBOJIFOLIMOHHBIX IPOLECCOB.

MexaHnnu3msl pOpMUPOBaHUS OMOIOTMUECKOTI0 pa3HOOOpa3usl.

Ponb 3BOIIOIIMOHHON OMOJIOTMM B pa3padOTKE HAyYHBIX METOJIOB COXPAaHEHHUS
OouopasHooOpazusd. MUKpPO3BOIIONUS M KOJBOJIOLUSA MApasUTOB U HUX XO35EB.
Mexanu3mbl GOPMUPOBAHUS YCTOHUMBOCTU K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHCcTpanuu

[Toptpetsr: C.C. YerBepukos, 3. Maiip.

Tabnuiel 1 cxeMbl: «MyTaluoHHAss U3MEHYUBOCThY, «llomydiimoHHas CTpyKTypa
Buga», «Cxema mposiBieHUs 3akoHa Xapau—BaitnOepra», «JIBuxyuie Cuibl
IBOJIIOLIUMY»,  «OKOJOrMYecKas H30Js1Us  TOMyJsUMA  CEeBaHCKOW  (openmy,
«I'eorpaduueckast M30JALMS JIMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHHULBI J1aypCKOil»,
«IlonynsIIIMOHHBIE BOJIHBI YHCIEHHOCTH XHUIIHUKOB M KepTB», «(Cxema nelcTBUs
€CTECTBEHHOTo 0TOOpa», «Dopmbl 00pbOBI 3a cyliecTBoBaHUE», «HHIyCTpUaIbHBIN
MenaHu3M», «KuBble nckomnaemble», «IIOKpOBHUTENBCTBEHHAsI OKpAcKa >KUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKMUBOTHBIX», «DU3MONOTMYECKHE  aJanTalun,
«I[IpucnocobIeHHOCTh OPTaHU3MOB U €€ OTHOCUTENBHOCTBY, «KpuTtepuu Buaa», «Buasi-
nBoHUKM», «CTpyKTypa BuAa B mnpupoae», «CrnocoObl BHA000pa3oBaHUI,
«l'eorpaduueckoe BHUI000pa30BaHWE TPEX BHUAOB JIAHABILIEH», «IKOJIOTHUYECKOE
BUJI000pa3oBaHue BUAOB CHHMID, «llomummounasl pacteHuit», «KamyctHo-peneunsiii
ruOpUI.

Oo6opynoBanue: repbapuu pacTeHHUM, KOJJIEKUMHM HACEKOMBIX, uyuyena NTHUIL] U
3Bepel ¢ mpuMepaMM pPa3IMYHBIX MPUCIOCOOJICHHM, dydyesia MTHUIl U 3BEpel pa3HbIX
BUJIOB, repOapuu pacTeHUI OJM3KUX BUJIOB, 00Pa30BaBIIMXCS Pa3IMYHBIMU CIOCOOaMHU.

JlaGoparopHas paboTa «BeIsiBIIeHHE H3MEHUNBOCTH Y 0COOSH OJHOTO BUIAY.

JlabopaTtopHas pab6ora «lIpucnocoOnenuss OpraHu3MOB W HUX OTHOCUTEIbHas
11e71eCO00pa3HOCThY.

JlaGoparopHas pabota «CpaBHEHHE BUJIOB 110 MOPGHOJOTHYECKOMY KPUTEPHUION.

Tema 3. Makpo3BOTIOIUA U €€ pPe3yJIbTaThl

MeTtoasl u3ydeHus MakpodBoMOIuUH. [laneoHTomOrM4eckrne MeTOIbl HU3YUYCHHS
sBosroninu. Ilepexonupie GopMbl U PpuIOreHEeTHYECKHUE PSIIbl OPTaHU3MOB.

buoreorpaduyeckue metonpl uyueHus sBooruu. CpaBHeHUE (Piiopsl U (hayHBI
MaTEepUKOB M OCTpoBOB. buoreorpaduyeckue oOnactu 3emnu. Buabl-sHaemuku u
PEJIHUKTEHI.

OMOpHOJIOTUUECKHME U CPaBHUTEIBbHO-MOP(HOJIOTMYECKUE METOAbl HM3yUCHHUS
IBOMIONUU. [ €HETHYECKHE MEXaHW3MBl OHBOJIIOIMHA OHTOTCHEe3a U TOSIBJICHUSA
HBOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHbl. PyanMeHTapHbIe
OpraHbl ¥ aTaBU3MbI. MOJIEKYJISIPHO-TEHETHIECKIE, ONOXMMHUYECKHE U MAaTeMaTUIECKUE



METOAbl H3y4eHUs HBOMIOUMH. ['omosormyHbie TreHbl. (COBPEMEHHBIE METObI
MOCTPOCHUS (PUITOTEHETUUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U BOJIOLNSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBWiIA) OHBONIONUHU. [lpunyun cmenvl @GyHKYULL.
HeobOpatumocTs »3BodIONMU. AJnanTuBHAs paauanus. HepaBHOMEPHOCTH TEMIIOB
ABOJIIOLIHH.

JleMoHCcTpanuu

[Toptpets: K.M. bap, A.O. KoBanesckuii, ®. Mromnep, O. 'ekkens.

Tabmuupbl 1 cxembl: «DWIOTEHETUUECKUN PsiA  JIOMIAAn», «APXEONTEPUKCH,
«3Bepo3yobie smieprl», «Creronedansy, «Punnodurtey, «CeMeHHbIE ManopOTHUKI,
«buoreorpaduueckue 30861 3eMitny», «Jpeid KOHTUHEHTOBY, «PenukTo», «HauanbHbie
CTaauu 3MOPUOHAIBHOIO Pa3BUTHS IMO3BOHOYHBIX JKUBOTHBIX», «lOMOJIOTMYHBIE U
aHAJIOTUYHbIE OpraHbl», «PyauMeHThD, «ATaBU3MB), «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W uMIaH3e», «l[JaBHble  HampaBieHus — dBojouun», «Oomue
3aKOHOMEPHOCTH 3BOJTFOLII.

OOopynoBaHMe: KOJUIEKIUHM, TrepOapuu, MYJSDKM HUCKONAeMbIX  OCTaTKOB
OpraHW3MOB, MYJISIKM TOMOJIOTHMYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHne U pa3BUTHE KU3HU HA 3emJie

Hay4Hble runoTe3bl NpOUCXO0KIEHUS KU3HU Ha 3emiie. AOMOTeHe3 U MaHCIePMUS.
JloHayuyHble TpEACTaBICHUS O 3apOKIACHUU KU3HU (KpeauumoHusm). ['umoresa
ITIOCTOSTHHOT'O CaMO3apOXKACHUS KU3HU M €€ onpoBepkeHue onsitTamu @. Penw,
JI. Cnannanuanwy, JI. [Tactepa. [IpourcxoxaeHue »u3Hu U acTpOOUOIIOTHS.

OcHOBHBIE H3Tanbl HeopraHudyeckod sBosonuu. IlnanerapHas (reosoruyeckas)
ABOJIONMS. XHUMHUYECKasT HSBOJIOIMUSA. AOUOTCHHBIM CHHTE3 OPraHMYECKUX BEIECTB
n3 Heopranumdeckux. Ombir C. Mwumnepa u ['. HOpu. OOpa3oBaHue NOJHUMEPOB
3 MmoHoMmepoB. KoanepBatnas runore3a A.M. Onapuna, runore3a nepBUYHOrO OyIb0HA
Jx. Xonneitna, reHerudeckas runore3a I'. Mémnepa. Pu6o3umsl (T. Uek) u runotesa
«vupa PHK» V. I'unbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emuin 1 MeToabl €€ m3ydeHus. Vckomaemble OPraHMYECKHE OCTATKH.
['eoxpononoruss u e€ wmetonbl. OTHOCHUTENbHAs W aOCOJIIOTHASI TE€OXPOHOJIOTHS.
I'eoxpoHOJIOrMYeCKas IIKaja: 30HbI, 3pbl, IEPUOIBI, JIIOXH.

HauanpHble 3Tanel opraHndeckor 3Bosround. l1IosBIIEHME M DBOMIOLMS TEPBBIX
KJIETOK. DBoJIoLMs MeTabonu3Ma. Bo3HukHOBeHUE nepBbIX dKocucTeM. COBpeMEHHbIE
MUKpOOHBIE OMOIJIEHKM KaK aHAJOT MEpBBIX Ha 3emuie cooluiecTB. CTpOMATOIUTHI.
IIpokapuOThI U DYKapUOTHL.

[Ipoucxoxnenue HykapuoT (CUMOUOTEHE3). DBOJIOLMOHHOE MPOUCXOXKIACHHUE
BUpYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OPraHn3MOB. BO3ZHHMKHOBEHHE OCHOBHBIX
IpyII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMM BbICHIMX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pacteHuii. Beixon pacrenui Ha cyury. [losiBiieHHe CIOPOBBIX PACTEHUM U 3aBOEBAHUE
umu cymd. CemenHble pacTteHus. [TporcxoxieHne HBETKOBBIX PACTEHHM.



OcCHOBHBIE d3Tambl 3BOJIIOIUU KUBOTHOrO Mupa. OcHOBHbIE apoMop(]o3bl
*KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB.
[lepBble  xOplOBbIE KUBOTHbIE. JKWM3HB B BOJE. OBOJIONUSA [O3BOHOYHBIX.
[Ipoucxoxnenue ampuouii u pentmii. [IpoucxoxaeHrne MICKONUTAIONUX U ITHII.
[Tpuniun kmroueBoro apomopdosza. OcBoeHue OeCrO3BOHOYHBIMU U MTO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

Pa3Buture *u3HHM Ha 3eMiie IO 3paM U MEepUoJaM: apxeH, IpOTEPO30i, MaJeo30i,
Me30301, KaitHo30M. OOIas xapakTepUCTHKa KJIMMaTa M TE€OJIOTMYECKUX MPOIECCOB.
[TosiBeHre U paciBET XapaKTEPHBIX OPraHU3MOB. YTJIe0oOpa30BaHUE: €r0 YCIOBUS U
BIIMSIHUE HA Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBbie BBIMUpPAHHUSI — OKOJOTHMYECKHME KPHU3HUCHI Tmpouuioro. IlpuunHbel u
CIIE/ICTBHSI MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJOTMYECKHN KPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenust OnopazHooOpaszus Ha 3emiie.

CoBpeMeHHass cucTeMa oOpraHudeckoro wwupa. llpuHinmnel Kiaccuduxauu
oprann3mMoB. OCHOBHbBIE CUCTEMATUUECKUAE TPYIIIBI OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. ITacrep, M1.. MeunukoB, A.N. OnapuH,
JIx. Xongein, I'. Ménnep, C. Muep, I'. FOpu.

Tabmumer 1 cxembl: «Cxema ombiTa ®@. Pemm», «Cxema ombita JI. Ilactepa
10 M3YYEHHUIO CAaMO3apOKIEHUS KU3HN», «Cxema onbita C. Muiepa, I'. FOpu», «ITarbl
HEOPraHUYECKOM 3BoMonun», «l'eoxpoHonormyeckas mkanay, «HadanbHble 3Taribl
OpraHu4ecKoil sBotonun», «Cxema 00pa3oBaHHS PYKAPUOT MyTEM CUMOHMOTEHE3ay,
«CucteMa >xuUBOW TpUpoAbl», «CTpoeHue BHpyca», «ApoMop(o3bl pacTEHHUII»,
«Punnodute»y, «OIHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOYHBIE BOJOPOCITNY,
«Mxwm», «llanopotHuku», «l'omoceMeHHble pacTeHus», «Opranbl IIBETKOBBIX
pacteHui», «CxemMa pa3BUTHS KHUBOTHOTO MHUPaA», «ApOMOPGO3bI KUBOTHBIXY,
«IIpocrerimmey, «Kumeynononoctueie», «llmockue depBu», «HiIeHUCTOHOTHEY,
«Pwi10BI», «3emHOBOAHBIEY, «lIpecMmbikaronuecsy, «lITuib, «MIIEKOTUTAIOIINEY,
«Pa3BUTHE XU3HM B apXEUCKOM 3pe», «Pa3BUTHE JKU3HU B IMPOTEPO3OKMCKOU 3PE,
«Pa3BuTHE XU3HM B IAJICEO30MCKON 3pe», «Pa3BuThe KXHU3HU B ME3030HMCKOU 3pE,
«Pa3BuTHE KW3HU B KaTHO30MCKOU 3pe», «COBpEMEHHAsI CUCTEMA OPTAaHUYECKOTO
MHUpPay.

Oo6opynoBanue: repOapuy pacTeHUI pa3IMUHbIX OT/IEJI0B, KOJJIEKIIUA HACEKOMBIX,
BJI&YKHBIE TIpenapaThl KWBOTHBIX, PAKOBHMHBI MOJUIIOCKOB, KOJUIEKIIMM WIIJIOKOXKUX,
CKEJIETHI I03BOHOYHBIX KMUBOTHBIX, UyYesa NTHULl U 3BEPEU, KOJUIEKIINA OKaMEHEJIOCTEN,
IIOJIE3HBIX UCKOITAEMBbIX, MYJISIKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BuprtyanbHas nabopaTtopHas pabora «MopenupoBanue onbiToB Musmiepa—tOpu
N0 U3Y4YEHUI0O aOMOTe€HHOrO0 CHHTE3a OpPraHWYECKUX COCAMHEHUH B NEpPBUYHOU
atMocdepe».

JlaGoparopHas pabGota «M3ydyeHue U OMMCaHHE HMCKOMAEMBIX OCTATKOB APEBHUX
OpPTaHU3MOB.




IIpakTuyeckas padora «l3ydeHne OCOOCHHOCTEH CTpOEHUsI PACTCHHH pPa3HBIX
OTZIEIIOBY.

[IpakTtuyeckass pabora «M3ydyeHue 0OCOOCHHOCTEW CTPOEHMSI TO3BOHOYHBIX
KUBOTHBIX.

Tema 5. IlpoucxoxaeHue 4ea10BeKa — AHTPONOTeHe3

Pa3pnenbl 1 3a1aun aHTpONOJIOrHH. MeToAbl aHTPOIOJIOTHH.

CraHOBIIEHHME TPEJICTABICHUA O TMPOUCXOXKIACHUH 4YEJIOBEKa. PenurnosHsie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CXoACTBO UenoBEKa € JKUBOTHBIMU. CHCTEMaTHYECKOE IIOJI0KEHHE YEJIOBEKA.
CBuIeTENbCTBA CXO/ICTBA UEJIOBEKA C KUBOTHBIMHU: CPaBHUTEILHO-MOP(OIOTHYECKUE,
AMOpUOIOTHYECKHE, PU3N0I0r0-OMOXUMHUYECKHUE, ToBeAeHYecKrne. OTInYus YyeaoBeKa
OT JKUBOTHBIX. [IpAMOX0XKI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTne
TOJIOBHOT'O MO3T'a U BTOPOW CUTHAJIbHOU CHCTEMBI.

JBrxymue cuibl ((akTophl) aHTPOIIOreHe3a: OMOJOTHYECKHE, COLUaIbHBIE.
CooTHolieHne OMOJIOTMYECKUX U COLIMATIBHBIX (PAaKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJAMM AaHTPOIOreHe3a. PaHHHME 4YenoBEKOOOpa3Hble O0E3bsHbBI
(MpOKOHCYJIBI) U paHHHUE MOHTUIbl — OOMIME MPEAKH YETOBEKOOOpa3HBIX 00€3bSIH U
Jr0Jed. ABCTPaJONUTEKH — JBYHOTME NPEIKH JroAci. YUenoBek ymenslil, NEpBbIE
W3TOTOBJICHUSI OPYIHUU Tpyna. YelnoBeKk NPAMOXOISIIMK M IEPBBIA  BBIXOJ JIIOACH
3a npenenbl Appuku. YenoBek reiaenr0eprckuii — o0Imuil mpeaoK HeaHIepTalbCKOro
YeJIOBEKA U YEJI0BEKa pa3yMHOro. YestoBeK HeaHAepTaIbCKUI KaK BUJT JIFOAEH XOJIOAHOIO
KInuMarta. YemoBeK pasyMHbIA COBPEMEHHOTO THIMA, JEHUCOBCKUU YEIIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u najieoreHoOMHKa.

DOBOJIONMST COBPEMEHHOTO uesioBeka. EcTecTBeHHBI OTOOp B  MOMYJISIUSAX
yenoBeka. MyTalMoHHbIN Tporiecc U noiuMopdusm. [lonmynasiuuoHHbie BOJHBI, Apend
T€HOB, MUTpaLUs U «3(P(PEKT OCHOBATENS» B MOMYJISALUAX COBPEMEHHOIO YEJIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bosbmme pacel:  eBponeougHas
(eBpasmiickas), aBCTpallo-HETpOMIHAA (PKBaTOpUAbHAsI), MOHTOJOUIHAS (a3MATCKO-
amepukaHckas). BpemMs W nyTH paccelleHHs 4elloBeKa Mo IulaHeTe. EaMHCTBO
yenoBeueckux pac. Hayunas HecocrosTenbHOCTh pacuszma. [IpucnocoOiaeHHOCTb
YeJIoBeKa K Pa3HbIM YCJIOBUSIM OKpYXarolleh cpenbl. Biusaue reorpadudeckoit cpepl
u Aperida reHoB Ha MOP(HOIOTHIO U (PU3UOJIOTHIO YETTOBEKA.

MexaucCIUIUIMHApHbIE METOJIbI B (U3HUeckoi (OMOIOrMUecKoii) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHAS AHTPOMNOJIOTHS W IMAJCOAHTPOINOJIOTHSI YEJIOBEUECKUX MOITYJISILUIM.
buocounanbHble HCCIENOBaHUS MPUPOABI YeJoBeKa. lcciaegoBaHue KO3BOIIOLIUN
OMOJIOTMYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.

JleMoHcTpanuu

[Toptpersr: Y. lapBun, JI. JIuku, A.4. Porunckui, M.M. I'epacumos.

Tabmumer 1 cxembl: «MeTOJbl aHTPOMOJOTHNY, «['OJIOBHOM MO3r YEIIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHB), «CKENeT 4YeloBeKa M  CKEJNeT I[IUMIIaH3e»,
«PyIMMEHTBI M aTaBU3MbD», «/[BHIKyIIME CHIIBI aHTPOINOreHe3a», «IBOJIOLMOHHOE




JPEBO YEIIOBEKAY, «ABCTPAIIONUTEKY, «UeloBeK yMenblil», «HenoBek NpsaMOX0IInii»,
«JlenncoBckui uenoek» «Heanaepranpub, «KpoManboHUB, «IIpeakn demoBekay,
«OTansl HBOJIIOLUY YETIOBEKA», «Packl uemoBekay.

OO0opyi0BaHME: MYJSDKA OKaMEHEJIOCTEH, MPEeIMETOB MaTepUalbHON KYJIBTYpHI
NpEeIKOB deNoBeKa, penpoaykuuu (dotorpaduu) KapTUH C MHQPOJOTHYECKHUMH U
OMONEMCKUMHU  CIOKETaMH  MPOUCXOXKACHHSI  YelloBeKa, (Qororpaduu  HAXOJOK
MCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb Yepera YeJ0BeKa U Yeperna
IIMMIIAH3€, MOJENIb KHUCTH YEJIIOBEKa M KHCTH LIMMIIAH3€, MOJENIM TOpca IPEIKOB
YeJoBeKa.

JlabopaTopHas pabora «l/3yueHne OCOOEHHOCTEW CTPOEHHS CKEJeTa 4YesIOBEKa,
CBSI3aHHBIX C IPSIMOXOKICHUEM.

[IpakTnueckas pabota «M3ydeHne 3K0JOTMYECKUX alaliTalliil YETOBEKAY.

Tema 6. Dxkosoruss — Hayka O B3aHMOOTHOLIEHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CUCTEM C OKPYKAKOLIEH Cpeao

3apoxneHue W pa3BuTHe dKojgoruu B Tpynax A. ['ymGonbara, K.®. Pyibe,
H.A. CeBepuosa, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3nensl n 3a1aum 3K0JIOTHH.
CBs13b KOJIOTUH C IPYTUMH HAyKaMH.

Metoasl skosioruu. lloneBbie HaOMOAEHUA. OKCIEPUMEHTHI B  DKOJIOTHU:
IPUPOAHBIE U TaOopaTOopHbIe. MoAeInpoBaHUE B SKOJIOTUU. MOHUTOPHUHT OKpYyKatolen
Cpebl: TOKAJIbHBINA, pErHOHATBHBIN U TJI00aTbHBII.

3HauYEHHUE HKOJIOTHUYECKUX 3HAHUM ISl YeIOBEeKa. DKOJIOTHYECKOE MUPOBO33PEHUE
KaK OCHOBA CBs3€H 4YeNoBedecTBa C mpupoaor. dopMHUpoBaHHE 3KOJIOTHYECKOU
KYJBTYPBbI U KOJIOTHYECKOM TPaMOTHOCTH HACEJICHUS.

JleMoHCTpanuu

[Toptpetsr: A. I'ym6onbar, K.®. Pynse, H.A. CeBeprios, 3. I'ekkensb, A. TeHcnu,
B.H. Cyxaués.

Tabmuer m  cxemel: «Pa3gensl skomorum», «MeToasl skojorum», «Cxema
MOHUTOPHUHTA OKPY>KaIOIIEN CPEIbD».

JlaboparopHas paboTa «M3ydeHue MeTo10B IKOJIOTMYECKUX UCCIEIOBAHUI.

Tema 7. OpranusMsl 4 cpeaa oOMTaAHUS

Oxoniornyeckue (akTopbl U 3aKOHOMEPHOCTH uX JnenctBus. Kitaccuduxanus
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHele. OOmue
3aKOHOMEpPHOCTH  JIEUCTBUSL  JKoJIoTMUecKuX (akTopoB. I[lpaBuno MHHHMyMa
(K. HInpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOHMOHTHBIC
OpraHU3MBbl.

AbGuotnueckue (axtopbl. CBeT Kak 3Kojoruyeckuit ¢akrtop. JleiicTBUE pa3HbIX
YYaCTKOB COJIHEYHOT'O CIEKTpa HAa OPraHHU3Mbl. ODKOJOTMYECKUE TPYIIIBI PACTECHUN U
’KUBOTHBIX MO OTHOLICHUIO K cBeTy. CUTHaIbHAs PoJib cBeTa. POTONEPHUOIU3M.

Temnepartypa kak sxoorudeckuit pakrop. JleiicTBrue Temneparypsl Ha OpraHU3MBbI.
[ToMKuIOTEepMHBIE U TOMOWOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIC
OpraHU3MBbl.



Bnaxnocte kak  skonormueckuit  ¢daktop. [Ipucmocobnenust  pacTeHHit
K TojJiep>KaHuio BojHOro Oananca. Kinaccudukaiusi pacTeHUi 10 OTHOILIEHUIO K BOJIE.
[Ipucnoco6eHus: )KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHHMs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JAYIIHAs, IOYBEHHAs,
rIyOMHHAs MOANOYBEHHAsI, BHyTpUOpTaHu3MeHHass. DU3NKO-XUMUYECKUEe 0COOEHHOCTH
cpen oOouTanus opraHnn3MoB. [IpucmocobeHrss OpraHu3MOB K JKU3HH B PA3HBIX Cpeax.

buonornueckue putmbl. BHemnue u BHyTpeHHUE pUTMbl. CyTOUYHBIE U TOJAUYHbBIC
putMbl. [Iprucnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM JKU3HH.

XKuznennsie popmer opranuzmoB. [loHsarne o xuzHeHHOU (opme. Ku3HEHHBIC
dbopMbl pacTeHHil: JepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPABBI,
OJTHOJICTHHE TpaBbl. JKWU3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOWOHTHI, TE€OOWOHTHI,
a’3poOnOoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HU.

buotnueckue ¢daxkTopel. Buabl OMOTHYECKHX B3aMMOJEHCTBHIA: KOHKYpPEHUHS,
XUIHUYECTBO, cuMOMo3 u ero Gopmel. [lapasutusm, koomepaius, MYTyalu3M,
KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxJieOHWYeCTBO). HeTpoduueckue B3aumMonecTBus
(Tonmmueckue, dopudeckue, dhadpuyeckue). 3HaUeHUE OMOTUYECKUX B3aUMOJICUCTBUI
JUISL CYIIECTBOBaHHUS OpPraHU3MOB B cpene oOurtanus. [IpuHIMI KOHKYPEHTHOTO
UCKJIFOUYEHUS.

JleMoHCTpanuu

Tabmuubr u  cxembl: «Oxosorudeckue (paxrtopb», «CBETOBOM  CIEKTpY,
«IKOJIOTUYECKHAE TPYIIbl YXUBOTHBIX IO OTHOUIEHUIO K CBETY», «TEIUIOKpOBHBIE
JKUBOTHBIE», «XOJOJAHOKPOBHBIE KUBOTHbIC», «DHU3MOJIOTMYECKUE  aJanTaluu
YKUBOTHBIX», «Cpe/ibl 00MTaHUs OPraHU3MOBY, «buosioruueckue puTMbl», « Ku3HEHHBIE
dbopMbl  pacTeHHII», «Kuznennole  GOpMBI  KUBOTHBIX, «JKocucTeMa
HIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHUCTEMa XBOWHOro jecay, «llenn mnutanusy,
«XunrauyectBoy, «Ilapasutuzm», «Konkypenims», «CuMmonosy, «kKoMMeHcanu3my.

OOGopynoBanue: repdbapu pacTeHU U KUBOTHBIX, TPUCIIOCOOTICHHBIX K BIUSHUIO
pPa3IUYHBIX JKOJIOTHYECKUX (PAaKTOPOB, repOapuu CBETOIIOOMBBIX, TEHETIOOUBBIX H
TEHEBBIHOCJIMBBIX PACTCHUH, CBETOJIIOOUBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIUBBIE
KOMHATHBIE pacTeHHs, TepOapuu W KOJUICKIMU TETUIOMIOOMBBIX, 3UMOCTOUKHX,
MOpPO30YCTOMYMBBIX PACTEHUN, 4dydesla TMTUIl U 3Bepei, repOapuu pacTeHWUIA,
OTHOCSIIIMXCS K Turpoduram, kcepoduram, MezopuraMm, KOMHATHBIE PACTEHUS JaHHBIX
IPyNI, KOJUICKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HBIX CpeliaX, repdapuu U KOJUICKITUU
pacTeHM W >KUBOTHBIX, OO0JaJAIOIIMX YepTaMU MNPUCHOCOOJIEHHOCTH K CE30HHBIM
W3MCHEHUSIM YCIIOBUW KU3HU, TepOapuyl M KOJUICKIIMM PACTCHUM M IKUBOTHBIX
Pa3TUYHBIX KU3HEHHBIX (OPM, KOJUICKIIMH >KMBOTHBIX, YYaCTBYIOIIMX B Pa3JTHYHBIX
OMOTHYECKUX B3aUMOJCHCTBUSIX.

JlabopaTopHas pabora «BbIsiBieHHE MPUCIOCOONEHU OpPraHU3MOB K BIIHMSHUIO
CBETAY.

JlabopaTopHas pabora «BbIsiBieHHE MPUCIOCOONEHU OpPraHU3MOB K BIIHMSHUIO
TEeMIEPATYPhI».

JlabopaTopHas pabota « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
OOUTaHUSY.




Tema 8. Ikos10rusi BUAOB U NOMYISIIUI

DKOJIOTUUECKHE XapaKTEPUCTUKU Tomyisuuu. [lomymsius kak Ouosiormueckas
cuctemMa. Poib HEOMHOPOIHOCTH cpenbl, (U3MYecKux OapbepoB M OCOOECHHOCTEH
Ovonorui BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI TMOITYJISIUH.
OcHOBHBIE TIOKA3aTENU MOIMYJISLUHUNA: YUCIEHHOCTh, TUIOTHOCTh, BO3PACTHAS U IOJIOBAst
CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIHSI.

Dxonoruyeckas CTpykrtypa mnonymasiuuu. OIleHKa YHCIEHHOCTH MOMYJISIIUU.
JAvHamuka nonyimsanuu W €€ peryisiuvs. DbHOTHYEeCKMH MOTEHIHWAl MOMYJIALNH.
MopenupoBanue IuHaMHK{A mnonyiasuud. KpuBble pocTa YHMCIEHHOCTH MOMYJIALINU.
KpuBble BeKkUBaHUS. Peryisiius 4ucIeHHOCTH MOMYJIALHI: posib PaKTOpOB, 3aBUCSIINX
Y HE 3aBUCSIINX OT IUIOTHOCTH. DKOJIOTHYECKUE cTpaTterun BUuaoB (- u K-ctparerun).

[TonsiTue 00 3K0JIOrMUEcKOr HuUlle BUaa. MectooouTanue. MHOroMepHasi MOJIENb
skosornueckon Humum k.M. XarunmHcona. Pa3mepel 3KOJIOTMYECKOW  HUIIM.
[ToTeHnmanbpHas U peaqn30BaHHAs HULIN.

Bun kak cucrema nomyssamnui. Apeansl BUAOB. BUIbI M UX )KU3HEHHBIEC CTPATETUU.
DKOJIOTHYECKHE DYKBUBAJICHTHI.

3aKOHOMEPHOCTH IOBEJACHUS M MUIPALMNA >KUBOTHBIX. bHOJIOrM4Yeckne MHBa3UH
Yy>KEpPOJHBIX BUJIOB.

JleMoHCTpanuu

[Toptpert: Ixx.1. XaTunHCOH.

Tabmuubl W cXeMbl:  «OKOJOTMYECKHE  XapaKTEPUCTUKU OIS,
«IIpocTpaHcTBEHHasl CTPYKTypa MOMyJsUUn», «Bo3pacTHble nupaMuibl MOMYJISALHN,
«CKOpOCTb 3aceneHus MOBEPXHOCTH 3€MIIN Pa3INYHBIMU OpraHu3mMammn», «Mozenb
skonornyeckor Humm Jx.M. XaTauHcoHay.

O6GopynoBanue: repdbapun pacTeHUH, KOJUICKIIMHU )KUBOTHBIX.

JlabopaTopHas padota «IIpucrnocoOiaeHust ceMsiH paCTEHU K PaCCEICHUION.

Tema 9. DkoJiorusi coo01IeCTB. IKOJOTHIECKHE CHCTEMBI.

CooO1ecTBa opranu3mMoB. buoiieHo3 u ero cTpykrypa. CBs3U MEX]1y OpraHu3MaMu
B OMOIIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A.J[x. Tencnu). OyHKIIMOHATBHBIE OJIOKH
OpraHU3MOB B JKOCHCTEME: MPOAYILIEHTHI, KOHCYMEHTHI, peIyleHThl. Tpoduueckue
ypoBHHU. Tpoduyeckue 1enu u ceTu. AOGnoTudeckue 0J0ku d3KocucTeM. [10UBBI U HUITBI
B 3KocHucTeMax. KpyroBopoT BELIECTB U MOTOK YHEPTUH B IKOCUCTEME.

OcHOBHBIE TIOKa3aTEIM SKOCHCTEMbI. buomacca W mpoaykuusi. DKOJOTHYECKUE
MUpaMUJIbl YUcesl, OMOMacChl U DHEPTUH.

Junamuka skocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. IlepBuunbie u
BTOPUYHBIE CYKIECCUM U UX MPUYHHBI. AHTPOIMOT€HHBIE BO3JEHUCTBUS HA CYKIIECCHUMU.
Kimumakcroe coobiectBo. bruopaznoobpasue v mogHOTa KPyroBOpOTa BEMIECTB — OCHOBA
YCTOMYMBOCTH COOOILIECTB.

[IpuposiHbIE 3KOCUCTEMBI. JKOCUCEMbBL 03€D U peK. IKocucmemvl mopeu u
0OKeano8. Ixocucmemvl MyHOp, J1eco8, Cmenel, nyCmbitb.



AHTpOIIOTEHHBIE AKOCUCTEMBI. ATpO3KOcHCTEMA. ArpoleHo3. Pazmuuusa mexny
AHTPOIIOT€HHBIMU U MTPUPOJHBIMHU 3KOCUCTEMAMMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uiopa u
dayna. CunanTponuzanus Tropojackoil ¢dayHbl. buonormdeckoe M X034MCTBEHHOE
3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX  B3aWMOJCHCTBUU  OpraHU3MOB
B DKOCHCTEMaX. Pojib Kackaonozo 3gpghekma u 6ud08-30uhuramopos (Knouesolx 61U008)
6 ¢ynukyuonuposanuu sxocucmem. IlepeHOC PHEPTHH U BEIIECTB MEXAY CMEXKHBIMU
HDKOCHCTEMAMHU. Y CTOWYMBOCTh OPraHW3MOB, MOMYJSIIIUA U SKOCHUCTEM B YCIOBHUAX
€CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3/ICHCTBHUIA.

Mexanuszmul 68030eticmeus 3a2psA3HEeHUll PA3HBLIX MUN08 HA CYOOP2aHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX, OCHOBbL IKOJIOSUYECKO20
HOpMUPOBAHUSL  AHMPONO2EHHO020  o30eucmeusi.  MeTononoruss  MOHUTOPHHIA
€CTECTBEHHBIX U aHTPOIIOT€HHBIX 3KOCHCTEM.

JleMoHcTpanuu

[Toptpet: A.Jlx. Tencnu.

Tabmuupl u cxembl: «CTpyKTypa OMOIIEHO3a», « DKOCUCTEMA IIUPOKOIUCTBEHHOTO
jecay, «JKOCHCTeMa XBOWHOIO Jjecay, «DyHKIMOHAJIbHbIE TPYNIbl OPraHU3MOB
B 3KOcUcTeMe», «KpyroBopoT BelIeCTB B 3KocucteMe», «Llenu nutanus (macrOuniHas,
JNETPUTHAS)», «OJKOJOTMYECKass MHpaMHIa 4YUCED», «IKOJOTHYecKas NUpaMHuaa
onomMaccel», «JKOJOrMyeckas mnupamuga sHeprum», «OOpa3zoBaHue 00J0Tay,
«IlepBuuHas cykneccusi», «BoccraHoBieHue meca mocie mnoxapa», «IKocucTeMa
03epa», «ArpoueHo3», «KpyroBopoT BeEIIECTB M IIOTOK S3HEPIHMH B arpoleHO3E,
«IIpumepnl ypOOIKOCUCTEM.

OOGopynoBanue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uUydeyia MTHUI] U
3Bepei, repOapuu KyJbTYpPHBIX M JUKOPACTYUIMX PACTEHUN, aKBapUyM KaK MOJEIb
HKOCUCTEMBI.

lIpakmuueckas paboma «VI3ydyenue u onrucaHue ypoO3IKOCUCTEMBD.

Jlabopamopnasa paboma «W3ydeHue pa3HOOOpa3usi MEJIKHX IOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKcKkypcus « IKCKYpCus B THIUYHBIA OMoTreoneHo3 (B 1yOpaBy, Oepe3HsiK, eJIbHUK,
Ha CYXOJIOJIbHBIN WM TIOMMEHHBIN JIyT, 03€p0, 60JIOTO)».

IKcKypcus « IKCKYPCHsl B arpo3KOCUCTEMY (Ha MOJI€ WIH B TETNTMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — rinodanbHasi IKOCUCTEMA

buocepa — oOmeranerapuas o6ojouka 3eMiu, TIA€ CYIIECTBYET WIIH
CyIIIeCTBOBaJIa JXKW3Hb. Pa3BuTue mnpeacTaBieHuil o Owocdepe B Tpymax . 3rocca.
VYuenne B.U. Bepranckoro o omochepe. O6mactu O6mochepsr u e€ cocraB. JKuBoe
BEIECTBO Ouochepsl U ero PyHKITUH.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl Ouochepsl. OcobenHoctn Ouochepsl Kak
riobanbHON 3KocHcTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotbl
BEIICCTB U OMOr€OXMMHUYECKHE IHKIBI (yriepoaa, a3oTa). PUTMHYHOCTH SIBICHHIMA
B Onocdepe.



3oHanbHOCTE Ouocdeprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOWHBIC JIeCa, CMEIIAaHHbIE U IIMPOKOJUCTBEHHBIE JI€Ca, CTEIMU, CaBaHHBI, MyCTHIHH,
TPONHMUYECKHUE JIECa, BHICOKOTOPhs. Kiumar, pacTUTENbHBIA M KUBOTHBI MHUp OHOMOB
CYILIH.

CtpykTypa U (QYHKIUS KMBBIX CHUCTEM, OLIEHKa HUX PECYpPCHOro MOTEHIMaNa U
ounochepHbIx QyHKIUHA.

JleMoHCcTpanuu

[Toptpetsi: B.W. Bepnaackuii, J. 31occ.

Tabmuubr u cxembl: «['eochepsr 3emmm», «KpyroBopor azora B HPHUPOIE»,
«KpyroBopor yriaepoma B mpupone», «KpyroBopoT KHUCIOpoJa B IPUPOJIEY,
«KpyroBopoT Bojbl B mpupojie», «OCHOBHbIE OMOMBI cyny, «KinmMmarnueckue mosica
3emmu», «Tynnpa», «Taiiray, «Cmemannsii Jsec», «lILIMpOKOIUCTBEHHBIN JiECH,
«Crenby, «CaBannay, «Ilycteiasny, « Tponuyeckuii gecy.

OOGopynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJIJIEKIIMU YKUBOTHBIX.

Tema 11. YesnoBek u OKpYy:Kamomias cpeaa

DKOJIOTUYECKUE KPU3KUCHI U UX MpUUYMHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHHE BO3YIIHOM cpelbl. OXpaHa Bo31yXa. 3arpsi3HeHne BOAHOU cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymenne mousbl. OXpaHa NOYBEHHBIX pecypcoB. M3meHeHue
KJIUMarTa.

AHTpONIOr€HHOE BO3JIECUCTBUE HA PACTUTENBHBIM W JKUBOTHBIM Mup. OxpaHa
PacTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE IPUHIIMIIBI OXPaHbl MPUPObl. KpacHsie
kHuru. Oco6o oxpansiemble npupoansie Tepputopun (OOIIT). borannueckue caapl 1
300JIOTMYECKHUE TTApKH.

OCHOBHBIE TNPUHIMUIB YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA M IPHUPOIBL.
PaunoHnanbHOE€ MPUPOIONOJIB30BAHUE W COXpPAaHEHHE OMOJIOTMYECKOro pa3zHooOpaszus
3emun. OO1IME 3aKOHOMEPHOCTH TJIO0ATBHBIX IKOJOTHYECKUX KpU3ucoB. OCOOEHHOCTH
COBPEMEHHOT'0 KpPHU3HUCa U €r0 BEPOATHBIE TIOCIEACTBUS.

Pa3BuTre METOIOB MOHUTOPUHIA PAa3BUTHUSL OMACHBIX TEXHOT€HHBIX MPOLECCOB.
CucmemHvle ucciedos8anus nepexooa K pecypcocbepezaroweti u KOHKYPeHmoCcnocooHot
oHepeemuke.  buonocuueckoe  pasnoobpasue u  obuopecypcvl.  Hayuonanvuoie
ungopmayuonHvle cucmemul, obecneuusaowue 00OCMyn K UHopmayuu no cOCMOSHUIO
omoenvHulX 6U008 U kocucmem. OCHOBbL IKOpeaburumayuy dKocucmem u cnocooos
O0pvObL ¢ OUONoBpedcoeHuIMU. PeKoOHCmpPYKYUs MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHcTpanuu

Tabnuiel 1 cxeMbl: «3arpszHeHre atMocepbl», «3arpsisHeHUE THUAPocheps,
«3arpsi3HeHue nouBb», «llapHukoBbIl 3@ dekT», «Ocob0 oxpaHseMble MPUPOIHbBIE
TeppUTOPUN», «Moienu ynpaBisieMoro MUpay.

O6opynoBanue: hoTorpaduu oxpaHsIeMbIX paCTCHUHN U )KUBOTHBIX KpacHo KHUTH
Poccutickon ®@enepanuun, KpacHol KHUTH pErMoHa.




INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
1O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TPEOOBAHMS K PE3yIbTaTaM OCBOSHUS O0yJAFOIIIMHUCS
IpOorpaMM  CPEJHEro OOIIero o00pa30BaHMS: JIMYHOCTHBIC, MeETalpeIMETHbIC W
MIPEIMETHBIE.

B crpykType JIUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrpPaMMBbI IO OHOJOTHH
BBIJICJICHBI CJICAYIOIIHME COCTABIISIONIME: OCO3HAHHME OOYYaIOIMMUCA POCCHUMCKON
rpaXJaHCKONW HMJACHTUYHOCTH — TOTOBHOCTHM K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTIPE/ICIICHUIO, HAJTMYUE MOTHBAIIMU K OOYUECHHIO OWOJIOTHH, IeJICeHANpPaBICHHOE
pa3BUTHE BHYTPEHHHUX YOEKJIEHUN JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAJAUIMA  pa3BUTUA  OMOJIOTMYECKOTO  3HAHUSA, TOTOBHOCTH
U CIIOCOOHOCTHh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCA B CBOEH JESATENBHOCTU IIEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHU, TPUCYIIUMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHMUs,
HaJIMYKME TPABOCO3HAHUS SKOJOTUYECKOM KYJbTYpPbl, CIIOCOOHOCTH CTaBUThH ILIEIU H
CTPOUTD )KM3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOrpPaMMbl MO OHOJIOTMH JTOCTHUTAIOTCS
B  CIMHCTBEYYEOHOM U BOCOUTATEIbHOM JEATEIBHOCTH B  COOTBETCTBUU

C TPAJULIMOHHBIMUA POCCUHCKUMM COIMOKYJIbTYPHBIMHU, UCTOPUUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, TPUHATHIMH B OOIIECTBE IIpaBUJIaMH M HOpPMaMH
MOBEJCHUS M CIOCOOCTBYIOT TIpOlleCCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHHUS W
CaMOpAa3BUTHS, PA3BUTHUSI BHYTPEHHEN MO3UIIMU JIMYHOCTU, MATPUOTU3MA U YBAKCHUS

K 3aKOHY U MPAaBOMOPAJIKY, YEJIOBEKY TPyAa U CTApUIEMY MOKOJEHUIO, B3AUMHOTO
yBaKCHHS, OEpPEKHOrO OTHONIEHHWS K KYJIBTYPHOMY HACJICAUI0 W  TPAIULHIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepannu, Npupoae U OKPYKarOIIEH cpeie.

JIM4HOCTHBIE Pe3yJIbTAaThl OCBOCHHS Y4€OHOTO MpeameTa «bruoiorusy T0KHbBI
OTpakaTb TOTOBHOCTb M  CIIOCOOHOCTh  OOYYAIOIIUXCS  PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TO3WIMEH  JIMYHOCTH, CHCTEMOH  I[EHHOCTHBIX
OpHMEHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIINX TPATUIIMOHHBIM

IIEHHOCTSIM POCCUUCKOTO O00IIeCTBa, PACIIMPEHUE YKU3HEHHOTO OTbITa M OMbITA

NEATEIbHOCTH B MPOLECCE peaau3alid OCHOBHBIX HAIMPABJICHUN BOCIUTATEIIbHOU

NEATEeIIbHOCTH, B TOM YKCJIC B YaCTH:

1) rpakaaHCKOro BOCIIUTAHHUS:

C(OPMHPOBAHHOCTh T'PAXIAHCKOW MMO3UIMK OOYYaIOIIErocs KakK aKTHBHOTO H
OTBETCTBEHHOTO WIEHA POCCHHCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IPaB M OOSI3aHHOCTEH, YBa)KCHHE 3aKOHA
U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH OEATEIHHOCTH MPH CO3JAHHU YYEOHBIX
IPOEKTOB, PEIIEHNH YUYeOHBIX U IMO3HABATEIbHBIX 3aa4, BBITOJHECHHNA OMOJIOTHYECKUX
9KCIEPUMEHTOB,;



CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO NMO3MUIMIO 110 OTHOUIEHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSITH €€,

YMEHHE YYMUTHIBAaTh B CBOMX JCHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIOAEH C pPa3HbIMU YOEXKIEHUSAMHU, KYJIbTYPHBIMHU LEHHOCTSIMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOI'O BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IpU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTTUTAHUS:

c(OPMUPOBAHHOCTh POCCUHCKON TpaKAAHCKOW HWAEHTUYHOCTH, MaTPUOTU3MA,
YBOXKEHMS K CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTHM niepen; PommHOM, ropaoctu
3a CBOM KpaW, CBOWO PonuHy, CBOM S3BIK M KYJBTYpy, NPOLIIOE M HACTOSIIEE
MHOTOHallMOHAIBHOTO Hapoaa Poccnu;

LEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACIEAUI0 W NaMATHHKAM IPHUPOIBI,
JNOCTHXKEHUM Poccnn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKHX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOrMH, TOHUMAHUS 3HA4Y€HUs OMOJIOTMM B MO3HAHWU 3aKOHOB IPHUPOJIbI, B JKU3HU
YEJIOBEKa U COBPEMEHHOIO 00IIIECTBA;

uaelHas YyOEeXIEHHOCTb, TOTOBHOCTh K CiIyXeHMIO U 3amure OteuyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
OCO3HaHHE JTyXOBHBIX LEHHOCTEN POCCHUICKOTO Hapoaa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IMOBEICHUS;
CIIOCOOHOCTh  OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOMYMBOIO  OYydyIIEro;
OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTEISAM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM >KM3HH B COOTBETCTBUM C TPAIULIUAMU

HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

JCTETHYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas OSCTETHKY ObITa, HAaydyHOTO H
TEXHUYECKOI'0 TBOPYECTBA, CIIOPTA, TPY/ia, OOMICCTBEHHBIX OTHOIICHHUH;

MOHMMAaHHE AMOILMOHAIBHOIO BO3IACHCTBHS JKHBOH MPUPOALI U €€ IIEHHOCTH,

TOTOBHOCTB K CAMOBBIPAYKCHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHUE IIPOSIBIIATh
Ka4eCTBa TBOPUYECKOM JTUIHOCTH,

5) ¢pu3uuecKkoro BocnuTaHusi, POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOIUOHAJIBHOTO 0JIATONOTYYHS:

MOHUMAHHME W peaju3alus 370pOBOro W 0e30macHOro odpasa KU3HH (310POBOE
MUTaHue, COOJIIOICHNE TUTMEHWYECKUX TMPaBUI U HOPM, COATAHCHPOBAHHBIN PEXUM



3aHATUN U OTJBIXA, PETYyJsipHas (U3NYECKasi aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOT'O
U KOMIIETEHTHOIO OTHOLIEHHSI K COOCTBEHHOMY (U3NYECKOMY U IICHUXHYECKOMY
3JI0POBBIO;

[NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
MOBEACHUS B CUTYALMIX, YTPOKAIOIIUX 340POBBIO U KU3HH JIFOJIEH;

OCO3HAaHUE TIOCIEACTBUA U HENPUATHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHUS
AJIKOT0JIsl, HAPKOTUKOB, KypEHHUs);

6) TPyA0BOr0 BOCTIMTAHMSA:

TOTOBHOCTb K TPY/ly, OCO3HAHKE IIEHHOCTH MAaCTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH TEXHOJOTHYECKOM U COLMAIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh WHHUIMUPOBATh, IUIAHUPOBATh M CaMOCTOSATEIIBHO
BBITIOJIHATD TAKYIO JEATEIIBHOCTD;

MHTEpeC K pa3auyHbiM cdepam MnpodhecCHOHANIBHON AeSTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiiei mpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEM KU3HU,

7) IKOJIOrH4ecKOTro BOCTIMTAHMA:

AKOJIOTMYECKHU 1I€J€CO00Pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHUE  YPOBHS  DKOJOTMYECKOW  KyJbTYypbl: MPUOOPETEHUE  OMBITA
IJIAHUPOBAHUSI MMOCTYNKOB M OLICHKM MX BO3MOXKHBIX MOCJEACTBUN JJISI OKpYKaroleu
Cpenpl;

OCO3HAHHUE TJI00ATBLHOTO XapaKTepa HIKOJOTUUECKUX MPOOJIeM U MyTeH UX pelieHus;

CIIOCOOHOCTH MCMOIB30BaTh MPUOOpETaeMbIe TPU U3yUYCHUN OUOJIOTHH 3HAHUS U
YMEHUS TIPHU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PAlMOHAIBHBIM TPUPOIOIIOIH30BAHUEM
(coOmroneHue TpaBWJI TOBEACHHUS B TMPUPOJE, HANPABJICHHBIX Ha COXpPaHEHUE
paBHOBECHA B SKOCUCTEMAX, OXPaHy BUJIOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HEIPUATHE IEUCTBUN, MPUHOCALIMX BpEI OKPYKAIOILIECH IMPUPOIHOU
cpele, yMEHHE TMPOTHO3UPOBATH HEOJArONPUSITHBIE HKOJOTMUYECKUE TOCJIEICTBUS
MPEANPUHUMAECMBIX ICUCTBUN U PEAOTBPALIATh UX;

HAJIMYKME PA3BUTOTO IKOJOTMYECKOTO MBIIIJICHHS, 3KOJIOTHYECKOW KYJIbTYPBHI,
ONbITa AEATEIBHOCTA 3KOJOTMYECKON HAIMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMH B TO3HABaTEJIbHOM, KOMMYHUKATUBHOM M COITMATIBLHON IMPaKTHUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOU JAEATEIBHOCTH SKOJIOTUUECKON HAMPAaBICHHOCTH;

8) MeHHOCTH HAYYHOT0 MO3HAHUSI:
cOPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM W OOIIECTBEHHON NPaKTUKH, OCHOBAHHOI'O Ha IHAJIOTe KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B MOJUKYJILTYPHOM MHUPE;
COBEPIIEHCTBOBAHUE S3BIKOBOM M UYHMTATEIbCKOM KyJIbTYPHl KaK CpEacTBa
B3aMMOJICHCTBHS MEXTy JIFOIbMHU M ITO3HAHHS MUPA;



INOHUMaHUE CHEU(PUKU OMOJIOTMH KaK HayKH, OCO3HAHUs €€ poiu B (GOPMUPOBAHUU
PAaMOHAIIBHOTO HAYYHOIO MBIIUIEHUS, CO3JaHUM LEJIOCTHOTO  IPEACTaBICHUS
00 OKpY’KaroIlleM MUpPE KaK O €JUHCTBE MPUPObI, UEJIOBEKA U OOIIECTBA, B [IO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH NpoOJieM COXpaHEHHs MPUPOTHOTO
paBHOBECHS;

yOex1EHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOW IMBWIM3ALMU:
oOecrieueHrss HOBOTO YPOBHS PAa3BUTHUS MEAMIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pEIIaTh PECYPCHbIE MPOOJEMBbl pa3BUTHS UYEIOBEUECTBA,
oMcKa NyTeH BBIXOJA W3 TJ00ANbHBIX JKOJOTUYECKHX NpoOJieM U obecrneueHus
nepexoAa K YCTOMYHMBOMY Pa3BUTHIO, PALMOHAIEHOMY HCIHOJb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTaH/IApPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B MOJIyYEHUU OMOJIOTMYECKUX 3HAHUM B LIEJSAX MOBBIIICHUS
o0miel KyJnbTypbl, €CTECTBEHHO-HAyYHOM TIpPaMOTHOCTH, KaK COCTaBHOW YacTu
(YyHKIHMOHAJIBHOM TIpaMOTHOCTM oOOydarommxcs, (opMupyeMod 0pH H3yYEHUU
Omosoruu;

NOHMMAaHUE CYIIHOCTH METOJOB IO3HAHUS, HCIIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH MCHOJIb30BaTh MOJy4YaeMble 3HAHUS ISl aHAIM3a U OOBSICHEHUS
SBJICHUM OKPYKAIOLIEro MUpAa M IMPOUCXOJSIIIMX B HEM HM3MEHEHUW, YMEHUE JeJaTh
00OOCHOBaHHBIE 3aKJIIOYEHHMsS HAa OCHOBE HAay4HbIX (DAaKTOB M HMMEIOIIMXCS JAHHBIX
C LIEJIbIO MOJTYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO UCIOJIb30BaTh OMOJIOTUYECKNE 3HAHUS JIJIS] pELIEHUS
po0JIeM B peasIbHBIX KU3HEHHBIX CUTYaLIHSX;

OCO3HaHWE LIEHHOCTH HAYYHOW JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISThH
IIPOEKTHYIO M HCCIIENOBATENBCKYIO AESITENBHOCTh HHANBHUIYAIIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPA30BAHMIO,
K aKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUW 1O OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yiabTaThl OCBOCHMS y4eOHOro mnpeaMera «buoaorusy»
BKJIIOYAIOT:  3Ha4YuMMble JuIsi  (OpPMUpPOBAHMS  MHPOBO33PEHUS  OOyYaromuxcs
MEXKIUCIUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOICHAyUYHbIC TMOHSATUS, OTpa)kKarollnue
[[EJIOCTHOCTh HAyYHOW KapTHUHBI MUPA U CIIEIU(DUKY METOIO0B MO3HAHUS, UCTIOIh3YEMBIX
B €CTECTBEHHBIX HaykaxX (BEIIECTBO, DHEPTHUs, SIBICHUE, MPOIECC, CUCTEMa, HAy4YHbIN
(dbaKkT, TPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICIOBAaHME,
HaOJIOICHNE, M3MEPEHUE, IKCIIEPUMEHT U JAPYTHE); YHUBEPCATbHbIC YUeOHBIC IEHCTBHUS

(mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIC, PETYJISTUBHEIC), 00ecCIIeunBaroIINe
dbopmupoBanre (GYHKIMOHATHHOW TPAMOTHOCTH ¥ COIMAIBHOW  KOMIIECTEHITUU
oOyyJarommxcs; COCOOHOCTH 00yYaroIMXCs HCII0JIL30BaTh OCBOEHHEIE

MEXIMCIMIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHUS M YHHUBEpPCAJbHbIE Y4COHBIC
JICCTBYS B IO3HABATEIBHOM U COIUAIILHOW MTPAKTHUKE.



B pesynbTare m3ydeHus: OMOJIOTMM Ha YPOBHE CpEIHEro OOIIEero 00pa3oBaHMUsI
y oOyuatomerocst OyayT chOpMHpPOBaHBI MMO3HABATEIbHBIC YHUBEPCATbHBIC yUeOHBIC
JICHCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC JCHCTBHUS, PETyJATUBHBIC
YHHBEpCAJIbHBIC yUeOHBIC ICHCTBHSI, COBMECTHAS JICATEIHHOCTD.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIC Y4eOHbIC ACHCTBUS
Ba3oBble Jornueckue qecTBUA:

CaMOCTOSTENbHO (HOPMYITUPOBATh U AKTYAJIM3UPOBATH MPOOJIEMY, paCCMaTPUBAThH
€€ BCECTOPOHHE;

MCIIOJIb30BaTh IIPH OCBOEHUM 3HAHUI NPHEMBI JOTMYECKOTO MBILUICHUS (aHAIN3a,
CHHTE3a, CpaBHEHUS, KilacCuuKammu, 0000IIEeHNs ), paCKPBIBATH CMBICIT OMOJIOTHYECKHIX
NOHATUH (BBIACKATh WX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH CBA3U C JPYTUMH
MOHSATUSIMU );

OTIPENIENATH 1EJIH ISATETbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUH UX JTOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTaThl I€ATEIILHOCTH C MOCTABJICHHBIMU LEISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE TIOHITHS JIJIs1 00BsICHEHUS (DAKTOB U SIBJICHUH KUBOU
TIPUPOIBL;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, AENYKTUBHBIC, 10 aHAJIOTUN),
BBISIBJISITH  3aKOHOMEPHOCTH Y TMPOTHUBOPEUYUST B PpacCMaTPUBAEMBIX SIBICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

OPUMEHATh CXEMHO-MOJIETIbHBIE CPENCTBA [UIsl MPEICTABICHUS CYIIECTBEHHBIX
CBSI3€M M OTHOLICHHUM B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaxX, a TAKKe MPOTUBOPEUHIA
pa3HOTro PO/, BRIABICHHBIX B PA3IUYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUS MpoOJeMbl € YYETOM aHalM3a HUMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUATBLHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JAESTEIBHOCTb, OLICHWBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM J1€ATEIbHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B YCIOBUAX PEAbHOTO, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJECHCTBUS;

pPa3BUBATh KPEATUBHOE MBILIJIEHUE MPU PEILICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciieoBare/ibCKue J1eiCTBUSA:

BJQJIETh HaBbIKAMU Y4YE€OHO-UCCIENOBATEIbCKOW M MPOEKTHON JAEsITeNIbHOCTH,
HaBbIKaMU pa3peleHus IpodieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJOB PEIICHMs] MPaKTUYECKUX 3a7ay, MPUMEHEHHIO Pa3JIMYHBIX METOJ0B
MO3HAHUS,

UCIOJI30BATh PA3JIMYHbIE BUJIBI IEATEILHOCTH MO MOTYYEHUIO HOBOTO 3HAHMSI, €TO
UHTEPIIpEeTaluy, TPEoOPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYaIUsIX, B TOM YHCIIE
IIPU CO3IAHUH YYEOHBIX M COLUATBHBIX TPOEKTOB;

GbopMHpOBaTH HAyYHBIM THUIN MBILUICHUS, BJIAJE€Th HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMHU MOHATUSMH U METOJAMU;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIbHOMN IEATETbHOCTH
Y )KU3HEHHBIX CUTYalUsIX;



BBISIBJISITh IPUYMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJlM3UPOBaTh 3a7a4y, BbIIBUTaTh
TUIIOTE3Y €€ PELICHHs], HAXOIUTh apPTYMEHTBI IJIs1 I0Ka3aTelIbCTBA CBOUX YTBEPIKICHHUM,
3a/1aBaTh MMAPAMETPbI U KPUTEPUH PEIICHHUS;

aHaJM3UPOBaTh TMOJYYCHHBIE B XOJE PEIICHUS 3aJauyd PE3yJbTaTbl, KPUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTyallMsiM, OIICHMBAaTb MNPUOOPETEHHBIA  OIBIT;,

OCYULIECTBJIATH LI€JICHAIIPABIECHHBIN TOUCK MEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS
B Ipo(heCcCUOHATIBHYIO CPENY;

YMETh IIEPEHOCUTh 3HAHUSA B I[I03HABATEIbHYID W MPAKTUYECKYIO OOJacTH
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC UJEH, IPEIJIaraTh OpPUTMHAIBHBIE MOAXO/IbI U PEIIEHUS, CTABUTh
po0JIeMBbI U 3a/1a4H, JOMYCKAOIME aIbTEPHATUBHbBIE PELICHMUS.

Pabora ¢ undpopmanumeii:

OpUEHTHUPOBAThCA B PA3IUMYHBIX HCTOYHMKAX HH(OpManuu (TEKCTE Y4eOHOTO
nocoOusi, HayYHO-TIOMYJISIPHON JIUTepaType, OMOJOTUYECKUX CIIOBAPSX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX ~0a3ax JaHHbIX, B UHTepHere), aHanu3upoBaTh WHGOPMAIIIIO
pPa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, KPUTHICCKU OIICHUBATH €€ TOCTOBEPHOCTD 1
HEMTPOTUBOPEYHBOCT;

(dbopMyIHpOBATH 3aMPOCH U MPUMEHSTh Pa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpe
Ounonornyeckor nHGoOpMaIi, HEOOXOIUMOM JIJIsl BHITIOJHEHUS YUEOHBIX 3a/a4;

npuoOpeTaTh  ONBIT  HMCIHOJb30BaHUS  WHEOOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO HCIOJb30BaHUS PA3ITHMUHbIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BHIOMPATh ONTUMAIIbHYIO (DOpMY MpeicTaBieHrs OUOIOTHIECKOM
uHdopmaruu (cxeMbl, rpaduku, TUarpaMMbl, TAOIHIIBI, PUCYHKH U JIPYTOE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MPHU pabOTe ¢ OMOIOTHYECKOM
uHdopMaIuen: TPUMEHSITh XUMHYECKUE, (PU3NYecKre W MaTeMaTUYeCKhe 3HaKu |
CUMBOJIBI, OpMYIIbl, a00peBUATYpY, HOMEHKJIATYPY, UCIIOJIH30BATh U MPE0OPa30BHIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPECTBA HATJISATHOCTH;

BJIQJICTh HAaBBIKAMM PACIIO3HABAHUS W 3alUTHl MH(OpMaIuu, WHOOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

KomMmyHukaTuBHBIC YHUBEpPCAJbHbIE Y4eOHbIC AeCTBUS

Oo0wmenue:

OCYIICCTBIIATL KOMMYHHUKAIIMKM BO BCCX C(l)ean JKN3HHU, aKTHBHO Y4YaCTBOBATb
B JHAJIOre WM JHUCKYCCHUU MO CYIIECTBY OOCYyX)JaeMoW TeMmbl (YMEHHUE 3aaBaTh
BOIIPOCHI, BBICKA3bIBATh CYKXIACHUA OTHOCHUTCIIbHO BBIIIOJIHCHHA npez[naraeMoﬁ 3a1ayu,
YUUTBIBATHL MHTCPEChI U COIIACOBAHHOCTDH HOSI/IHI/Iﬁ APYIrux y4aCTHHUKOB Aualiora HUJn
JTUCKYCCHUN);



pacrno3HaBaTb HeBepOaJlbHblE CpeACTBa  OOILEHHUS, IIOHMMaTb 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTyallUd, yMETb
CMST4aTh KOH(QIIUKTHI U BECTH I1EPETOBOPHI;

BJIAJETh PA3IMYHBIMH CHOCOOAMU OOIIEHUS W B3aUMOJCHCTBUSA, MOHHMATh
HaMEpPEHUs IPYTUX JIOJIEH, MPOSABIATh YBAaXKHUTEJIbHOE OTHOILIEHUE K COOECETHUKY U
B KOppPEKTHOU popme PopMyTupOBaTH CBOH BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX
CPEICTB.

CoBMecTHas HEATECJIBbHOCTD:

MTOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW U MHAUBUAYAJIbHON padOThI
IIPU PEIICHUN OMOJIOTHYECKON MpobeMbl, 000CHOBBIBATH HEOOXOJMMOCTh TPUMEHEHUS
rpynnoBbIX (OPM B3aUMOJICHCTBUSA MPU PEIICHUH YU4EeOHOU 3a1auu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUM C YUETOM OOIIHUX MHTEPECOB
Y BO3MO>KHOCTEMN KaXKJIOTO YJI€HA KOJUIEKTHUBA;

MPUHUMATh L€ COBMECTHOM JESTENIbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH
JEUCTBHS 110 €€ JOCTHKEHUIO: COCTABIISATH IJIaH JIEUCTBUM, PACIIPENEISATh POJIU C YUETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa M Ka)KJOTO yYaCTHHKAa KOMaHJbl B OOLIUI
pE3yNbTAT MO pa3padOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OIEHUBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISITh MTO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaIIUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHBbIC YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBUA

Camoopranusamnus:

HCIIOJB30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISIBJICHUS TPOOJEM M UX pElICHUS
B 'KU3HECHHBIX U YYEOHBIX CUTYAIUAX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHWM 11€JIEBbI€ M CMBICIOBBIE YCTAaHOBKU
B CBOMX JEHUCTBUSX U MOCTYIKaX MO OTHOIICHUIO K KUBOUW MPUPOJIE, CBOEMY 3/I0POBBIO
U 3JI0POBBIO OKPY>KAIOIIUX;

CaMOCTOSITENIbHO  OCYIIECTBIJISITh TTO3HABATEIbHYIO JEATEIbHOCTb, BBISBISATH
npoOJjieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTEILHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIIbHO COCTaBIISATh IIJIaH PEIIEHUs MPOOJIEMBbI ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIH;

JaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacCHIMPATh PaMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPETOYTCHHIH;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHHue;



OLICHUBATh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TMPOSBICHUIO HIMPOKON 3PYIUIUN B Pa3HBIX
o0nacTaX 3HAHWM, TMOCTOSHHO TOBBIMIATH CBOW 0Opa30BaTENbHBIM W KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYalUsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJa/IeTh HaBbIKAMM I103HABATEIbHOM pe(iIeKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JEWCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BAThH
npu€Mbl peJIeKCUU IS OLIEHKH CUTYalluH, BEIOOPA BEPHOTO PEILICHUS;

YMETH OLICHUBATH PUCKHU U CBOEBPEMEHHO NNPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

IPUHUMAaTh MOTHBBI U ApTyMEHTHI IPYTUX IIPY AHAIIM3€E PE3YyJIbTaTOB AEATEIbHOCTH;

IIpunsiTue ceds U APyrux:
MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX MPU AaHAIIA3E PE3YJIbTATOB ICITEIbHOCTH,
pU3HABATH CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIIMH JIPYTOro YeIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIC PE3yNbTaThl OCBOCHUS COJIEPKaHUsS yueOHOTo npenMeTa «bruomnorus
Ha yriayOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha oOecreueHue NpodUIbHOTO OO0y4eHUs
oOy4arornuxcst 6uonoruu. OHM BKIIIOYAIOT: crieluduyueckue ajis OMOJOTUM Hay4dHBIC
3HAHMS, YMEHUS U CHOCOOBI JCHCTBUH 1O OCBOGHHWIO, WHTEPNpETAUU |
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO TMOJIYYEHHUIO HOBBIX 3HAHUN M HMX
MPUMEHEHUIO B Pa3UYHBIX y4EOHBIX, a TaKKe B pEaJbHBIX KU3HEHHBIX CUTYyaIlUsX.
[IpeameTHBIC PE3yIbTAaThl IPEICTABIICHBI TI0 TOJIaM W3Y4YCHUS.

[IpeameTHBIC PE3yIBbTaThl OCBOCHHSI yueOHOTO peamera «buomorus» B 10 kiacce
JIOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTHMH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KApTHHBI MHpA, B MO3HAHUU 3aKOHOB
OpPUPOABl W PEIICHUH MPOOJIEeM pPaIMOHAILHOTO MPHUPOONOIb30BaAHMS, O BKIIAJE
POCCHIICKUX U 3apyOC)KHBIX YUEHBIX B pa3BUTHE OUOIOTHH;

BIQJICHUE  CHUCTEeMOW  OWOJIOTMYECKMX  3HAHWHA,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIre OMOJIOTUYECKUE TEPMUHBI U TOHATUS (KU3Hb, KJIETKA, OPTaHU3M,
MeTaboJIM3M, TOMEOCTa3, CaMOPETYJISIMs, CaMOBOCITPOU3BEICHUE, HACIIEICTBEHHOCTD,
W3MEHYMBOCTh, POCT M Pa3BUTHE), OMOJOTUYECKHE TEOpHH (KJICTOYHAS TEOpHS
T. [lIsanna, M. Illnennena, P. BupxoBa, XpomMoCOMHas TEOpHs HACIEACTBEHHOCTHU
T. Moprana), yaennst (H.1. BaBunoBa — 0 1ieHTpax MHOTO0Opa3usi M MPOUCXOKICHUS
KYJbTYPHBIX pAacTeHUM), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOTO IMMOKOJICHMUS,



pacuieryieHusl, YUCTOTHI TraMeT, He3aBUCHUMOro HaciemoBanuss [. Mengens,
TOMOJIOTHYECKUX PSAIOB B HacJenICTBeHHOW n3MeHunBocTy H.M. BaBuioBa), MpUHITHAITBL
(KOMILJIEMEHTapHOCTH );

BIIQJICHUE OCHOBHBIMH  METOJAMH HAYYHOTO IIO3HAHWS, HCIOJIb3YEMbIX
B OMOJIOTMUECKUX HCCICIOBAaHUSAX IKUBBIX OOBEKTOB (OMHCaHWE, W3MEpPEHUE,
HaOJIOICHHE, SKCTICPUMEHT);

YMEHUE BBIJCIATh CYIIECTBEHHBIC NPH3HAKH: BHUPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHW3MOB, B TOM YHCJe OaKkTepui,
rpuOOB, pacTeHUH, >XKHBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB W CHCTEM OPTaHOB
pacTeHui, KUBOTHBIX, 4YEJIOBEKA, MPOIECCOB KU3HEACITEILHOCTH, MPOTEKAIOIINX
B OpraHM3Max pacTEHHi, )KUBOTHBIX U YEJOBEKa, OMOJIOTHYECKUX MPOIECCOB: OOMEHa
BemecTB (MeTaboau3M), TIpEeBpallieHus DJHEPTrUM, OpOXKEeHUsS, AaBTOTPOPHOTO H
reTepoTpO(PHOro TUMOB NHUTaHUS, (POTOCMHTE3a M XEMOCHUHTE3a, MUTO03a, Meio3a,
ramMeToreHe3a, JMOpUOTeHe3a, IOCTAIMOPHUOHAIBLHOTO  Pa3BUTHUS, PA3MHOMKEHUS,
WHIWBUAIYAIGHOTO Pa3BUTHSA OpraHu3Ma (OHTOTEHE3a), B3aMMOJCUCTBHS TCHOB,
reTepo3uca, HICKyCCTBEHHOTO 0TOOpa;

YMEHUE YCTAHABJIMBATh B3aMMOCBSI3M MEX]y OpraHOMJAMU KIETKH U UX
GYHKIUSIMH, CTPOCHUEM KJIETOK Pa3HBIX TKaHEH M WX (PYHKIMSAMHU, MEXKIy OpraHaMH U
CUCTEMaMH OPTraHOB y PACTeHUH, *XUBOTHBIX M 4YEJIOBEKAa W MX (PYHKIUAMH, MEKIY
CUCTEMaMHU OPraHOB W MX (QYHKUIUAMH, MEXIY 3TarlaMd OOMEHa BEIIECTB, dTarmaMu
KJIETOYHOTO IUKJIAa WU JKU3HEHHBIX LHUKIOB OPTraHU3MOB, 3TalaMd 3MOPHOHATHHOTO
Pa3BUTHS, TCHOTUIIOM U (PEHOTUIIOM, (DEHOTUTIOM U (paKTOPAMH CPEIbl OOUTAHMUS;

YMEHUE BBISBIIATH OTIWYUTEIBHBIC TPH3HAKH JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX M YEJIOBEKA;

yMEHUE  MCIOJIb30BaTh  COOTBETCTBYIOIIME  APTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJisi JOKa3aTeIhCTBAa POJICTBA OPTraHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYIIIL;

yMEHHE peniaTh OMOJIOTUYECKUE 3a]Ja4H, BBISBIISATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U
MEXIy UCCIIeTyeMbIMH OMOIOTUYECKUMH MIPOLIECCAMH U SIBIICHUSIMH, JIEJIaTh BBIBOJIBI U
MPOTHO3bI HA OCHOBAHUU TOJIYYCHHBIX PE3YyJIbTaTOB,;

YMEHHE BBITIOTHATH J1a00paTOpHbIe U MpaKTUYECKUue paboThl, COOIOIAThH MpaBuiIa
pu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYAOBaHUEM;

yMEHHUE BBIIBUTATh TUIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAILHBIMU CPEICTBAMH,
dbopMynupys 1eNTb WCCIeNOBAHUS, aHAIM3UPOBATh MOMyUYEeHHBIC PE3YNbTaThl U JeNaTh
BBIBOJIBL;

YMEHUE Yy4YacTBOBAaTh B YYEOHO-MCCIIENOBATENbCKOW paboTe 1o OuoJIorHH,
HKOJIOTHH U MEAMIIMHE, MPOBOIUMOMN Ha 0a3€ MIKOJbHBIX HAYYHBIX OOIIECTB, U IMyOIMYHO
MPEICTABIIATH MMOTYyYEHHBIE PE3yIbTaThl HA YUCHUUECKUX KOH(DEpEeHIINSIX;

YMEHHE OIICHHWBATh ITUYECKHE ACTIEKTHl COBPEMEHHBIX HCCIICOBAHHUI B 00JacTh
Owonmornn W MeAWIUHBI  (KJIOHUPOBAHME, HWCKYCCTBEHHOE  OIUIOJOTBOPEHUE,
HaIpaBJIEHHOE U3MEHEHNE TeHOMA U CO3aHNE TPAHCTEHHBIX OPTraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIA BbIOOp Oynymed mnpodeccrnoHanbHOM
NeSITEeIbHOCTH B 0O0JIACTH OHOJIOTWH, MEIUIMHBI, OWOTEXHOJOTMH, BETEpPHHAPHH,
CENIbCKOTO XO3SIICTBA, MHILEBOW IMPOMBIIUIEHHOCTH, YITyOIATh MO3HABATEIbHBIH
MHTEpEC, HaNpaBICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIONIECH mpodeccuu M
OPOJOJDKEHHE  OMOJIOTMYECKOTO  OOpa3oBaHMsl B OpPraHM3alUsAX  CPEIIHETO
po¢eCCUOHATBFHOTO U BBICIIIET0 00pa30BaHMUA.

[IpeameTHBIE pe3ybTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 11 kiaacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpA,
B MO3HAHUM 3aKOHOB MPHUPOJABI U PELICHUU SKOJOTUYECKUX MPOOJIeM 4YeIoBeuecTBa, a
TaK)Ke B PEIICHUH BOIIPOCOB PAIMOHAIILHOTO IPUPOAOIIOIB30BaHUs, U B (HOPMHUPOBAHUU
IIEHHOCTHOTO OTHOUIEHUSI K MPUPOJIe, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJIOTHH;

YMEHHE BJaJ€Th CUCTEMOM OHOJIOTHYECKMX 3HAHUW, KOTOpas BKJIIOYAET
OTpeIeSICHUs] U TIOHUMAHUE CYITHOCTH OCHOBOTMOJIAralIINX OMOJIOTMYECKUX TEPMUHOB
W TOHATHH (BUI, dKOCUCTeMa, Ouocdepa), OMOJOTHYECKHE TEOPUH (PBOIIOLIMOHHAS
teopust Y. JlapBuHa, cuHTeTHueckas Teopus sBomonuu), yueHus (A.H. Cesepuoa —
O NyTSIX W HampaBieHusx sBomouuu, B.M. Bepnanckoro — o Ouocdepe), 3aKoHbBI
(renetnueckoro paBHoBecusi J[x. Xapau u B. BaitnOGepra, 3apojpliieBoro cxXojcTBa
K.M. Bbapa), npaBwia (Munumyma FO. Jlubuxa, 3K0JIOTMYECKON MUpaMUIbl SHEPTUN),
runote3bl (runotesa «mupa PHK» V. ['unbepra);

YMEHHE BJIaJICTh OCHOBHBIMM METOJIAMH HAYYHOTO TO3HAHUS, HUCIOIb3YEMbIMU
B OHOJOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M HSKOCUCTEM (OIHCAHMUE,
U3MEpEeHue, HaONIOJEHHe, OKCIEPUMEHT), CHOCO0aMHU BBISIBJICHUS W  OIICHKH
aAHTPONOTEHHBIX U3MEHEHUN B MPUPOJIE;

YMEHHE BBIACISTH CYIIECTBEHHBIC MPU3HAKU: BUI0B, OUOTEOIIEHO30B, SKOCUCTEM U
ounocdepspl, CTAOUIM3UPYIOLIETO, IBUKYILETO U Pa3pbIBAIOIIET0 €CTECTBEHHOTO 0TOOPA,
aJJIONAaTPUYECKOT0 U CUMIIATPUUYECKOTO BUA000pA30BaHUS, BIMSHUS ABMIKYIIUX CHII
ABOJIIONMM Ha TEHOMOHA MOMYJSAINHU, MPUCIOCOOJICHHOCTH OPTraHU3MOB K Cpele
oOuTaHus, YyepeAOBaHUs HAIpaBJICHUU 3BOJIIOIMU, KPYrOBOPOTA BEIIECTB M IOTOKA
SHEPIUM B IKOCUCTEMAX;

YMEHHE YCTaHaBIMBAaTh B3aUMOCBSI3U MEXK]Ty MPOIIECCAMU BOIIOLUH, JTBIKYITUMU
CUJIaMU aHTPOMOreHe3a, KOMIIOHEHTAMH Pa3JIMYHBIX YKOCUCTEM U MPHUCIIOCOOICHUSIMU
K HUIM OPTaHU3MOB;

YMEHUE BBISIBISATH OTJIMYUTEIbHBIC TPU3HAKU KUBBIX CUCTEM, MPUCTIOCOOTIEHHOCTh
BUJIOB K cpejie oOuTaHMs, a0UOTUYECKUX W OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBS3€1 OPraHu3MOB B COOOIIECTBAaX, AHTPOMOTCHHBIX U3MEHEHUM B 9KOCUCTEMAX
CBOEH MECTHOCTH;

YMEHUE  WCIIOJIb30BaTh  COOTBETCTBYIOIIME  apTyMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JIJISI JIOKa3aTeIhCTBA POJICTBA OPraHU3MOB Pa3HBIX



CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB M CpeAbl OOWTaHWs, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXpPaHEHHsI MHOTOOOpa3usi BUIAOB M DKOCUCTEM
KaKyCJIOBHSI COCYIIIECTBOBAHHMSI IPUPOBI U UEIIOBEUECTRA,;
YMEHHE peliaTh OMOJIOTHUYECKUE 3a/ladyM, BBISABIATH MPUIHMHHO-CIICICTBECHHBIC
CBSI3M MEXKIY HCCIEAYEMBIMH OMOJIOTHYECKUMH IPOIIECCAMU U SBICHUSAMH, JCNaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHUH TTOJIYYCHHBIX PE3yJIbTaTOB;
YMCHHE BBINIOJHATH JA0OpaTOpHBIE W MPAKTHYECKHE padoThl, COOII0IATh
paBujia Mpy padboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYyI0BaHUEM;
UX  OKCIIEPUMEHTAIbHBIMU
aHAM3UPOBATh TIOJyYCHHBIE

CpeACTBaMH,

YMEHHUE BBIJIBUTaTh TUIMOTE3HI,
dbopMmynupyss 1edb HCCIeI0BaHUS,

pe3yNbTaThl U AEJIaTh BHIBOIBI;
YMEHHE Y4YacTBOBaThb B Y4eOHO-HCCIEAOBAaTEIbCKOM paboTe Mo Ouosioruw,
HKOJIOTUM U MEIULUHE, MPOBOAMMON Ha 0a3ze IIKOJBHBIX HAay4HBIX OOIIECTB, U
yOJIMYHONPECTABISATH [TOJYYEHHBIE PE3yJIbTaThl HA YYUEHUYECKUX KOH(PEPEHLINAX;

YMEHUE OLIEHUBATh FMIIOTE3bl U TEOPUU O MPOUCXOKACHUM KU3HU, YEJIIOBEKA U
YeJIIOBEUECKUX pPac, O MpPUYMHAX, MOCIEACTBUAX M CIOCO0aX MpelIOTBpallCHHS
r1o0aJbHBIX K3MEHEHUH B Ouocdepe;
YMEHUE OCYIIECTBISATH OCO3HAHHBIM BBIOOp Oyayunieil npogeccuoHaIbHON
JEeSATENBbHOCTH B 00JIaCTU OMOJIOTMH, SKOJOTUH, MPUPOIONOIb30BAHUSA, MEAUIUHBI,

OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH,
IIPOMBIIUICHHOCTH, yIIyOJsTh
HAIpaBJICHHBII Ha OCO3HAHHBIA  BBIOOD

IIpOAOJIDKCHHUC

OHOJIOTHYECKOTO

IIPOBEPSTh

MO3HABATEIbHBIN

o0pa3oBaHUs

po¢heCCUOHATIBHOTO U BBICIIIETO OOpa30BaHUsI.

TEMATHYECKOE INTAHUPOBAHHUE

CEIBCKOI0 XO3SMCTBa, IHMILIECBOU

UHTEpEC,

COOTBETCTBYIOIIEH Tpodeccun U
B

OopraHu3anuax CPCOHCTO

10 KJIACC
Ne || HammeHOBaHuME pa3iesioB U TEM KomnuectBo wacos DneKkTpoHHbIe (IU(PPOBLIE)
n/n POTPaMMBI Beero| Kontponbhere || IlpakTudeckne o0pa3oBaTeNbHbIE PECYPChI
paboTHI paboTHI
1 ||buonorus kKak Hayka 1 bubnnorexka [JOK
https://m.edsoo.ru/7f41c292
2  |PKuBble cUCTEMBI M UX U3yYEHUE 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41c292
3 |[buoyorus KIeTKH 3 0.5 bubmmoreka [JOK
https://m.edsoo.ru/7f41c292
4 | Xumuueckasi opraHu3anus 8 27.10.23r. 1 bubnnoreka [JOK
KIIETKH https://m.edsoo.ru/7f41c292
5 ||Ctpoenue u GpyHKIUU KISTKU 7 2 bubnmoreka [JOK
https://m.edsoo.ru/7f41c292
6 ||OOMeH BeIIeCcTB U IPEBPAIICHHE 7 27.11.23r. 1 bubmuotexa [JOK
SHEPIUHU B KJIETKE https://m.edsoo.ru/7f41c292
‘7 HHaCJ'Ie)ICTBeHHaSI uHpopManus u H 4 H H 0.5 HBI/I6J'II/IOTeKa [HOK |



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Ne || HaumeHOoBaHuME pa3iesioB U TEM ‘ KonunuecTBo uyacoB ‘ DnekTpoHHbIE (ITUPPOBEIC)
n/m POrPaMMBI Beero| Kontponbhete || TlpakTudeckne o0pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
‘ Hpeanmaum e€ B KIIETKE H H H "https://m.edsoo.ru/7f410292|
8 |PKu3HEHHBIH UK KICTKU 5 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41¢c292
9 ||Crpoenue u hpyHKIHH 16 25.01.24r. 15 bubnuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
10 |[Pa3MHOXXEHHE U pa3BUTHUE 8 15 bubnuorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
11 |lenetnka — HayKa o 2 0.5 bubmumorexa [IOK
HACJIECTBEHHOCTH U https://m.edsoo.ru/7f41¢c292
W3MEHUYHUBOCTH OPTaHU3MOB
12 |3akoHOMepHOCTH 12 25.03.24r. 1 bubnumorexa [IOK
HACJIECTBEHHOCTH https://m.edsoo.ru/7f41¢c292
13 ||3akoHOMEpPHOCTH U3MEHYHBOCTHU 7 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41c292
14 |['enernka yeaoBeKa 5 29.04 — 20.04. 0.5 bubmuorexa [JOK
J0O https://m.edsoo.ru/7f41c292
15 ||Cenekuusi opraHU3MOB 6 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41¢c292
16 ||buoTexHoNOrUsS ¥ CHHTETHYECKas | [ bubmuorexa [JOK
ouosorus https://m.edsoo.ru/7f41c292
17 |[PesepBHOE BpeMs 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB 102 0 13
I1O ITPOT'PAMME
11 KJIACC
Ne HaumeHnoBanue pa3aenoB u TeM KomnnuectBo yacos ‘ DNEeKTPOHHBIE
n/m IpOrpaMMBl Beero|| Kourtposbhbie || [TpakTuuec (m¢possie)
paboTEI Kue paGorr| O0OpasoBaTenbHEIe
pecypcsl
1 |3apoxneHue u pazBUTHE 4 bubnuotexa [JOK
IBOJIIOIUOHHBIX MPEJICTABICHHUH B https://m.edsoo.ru/7f41
OuoI0ruu €292
2 |MukposBOIIOIUS U €€ Pe3yIbTaThI 14 2 bubnnorexka [JOK
https://m.edsoo.ru/7f41
€292
3 |MaxkposBomtonus u e€ pe3yabTaThl 6 bubnuoreka [IOK
https://m.edsoo.ru/7f41
€292
4  |ITpoucxoxJIeHHE U PAa3BUTHUE KUZHU 15 1.5 bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/7f41
€292
5 |[IpoucxoxxaeHue yeaoBeKa — 10 1 bubnuorexa [IOK
AHTPOTIOTeHE3 https://m.edsoo.ru/7f41
€292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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Ne HaumenoBanue pas3zaeinos u teM KoanuectBo yacos ‘ DNEeKTPOHHBIE
n/m [pOTpaMMBl Bcero|| Konrponbusle | [IpakTnuec (mudposrie)
padoThI Kue paboTei| 00PasoBaTeNbHbIC
pecypcbl
6 |Dxosorus — Hayka o 3 0.5 bubmuorexa [JOK
B3aMMOOTHOIICHHSIX OPTAaHU3MOB H https://m.edsoo.ru/7f41
HaJIOpPTraHU3MEHHBIX CUCTEM C c292
OKpY>Karollen cpeion
7 ||Opraau3mebl U cpesia OOUTaHUS 9 15 bubmuorexa [JOK
https://m.edsoo.ru/7f41
€292
8 | Dxosorus BUIOB M MOIMYIISIITUI 9 0.5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41
€292
9 ||9xomorus cooOmecTB. Dkonoruueckue|| 12 0.5 bu6mmoreka [IOK
CHCTEMBI https://m.edsoo.ru/7f41
€292
10 ||buocdepa — rmobanpHas sKocHcTEMA 6 bubnuorexa [IOK
https://m.edsoo.ru/7f41
€292
11 |YenoBek u okpy:xaromas cpena 6 bubnnorexa [HJOK
https://m.edsoo.ru/7f41
€292
12 ||Pe3zepBHOE Bpems 8 bubnnorexa [HOK
https://m.edsoo.ru/7f41
€292
OBIIEE KOJIMYECTBO YACOB I1O 102 0 7.5

I[TPOT'PAMME

YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOILIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VYEHUKA

* buosnorus. buonorndyeckue cucteMsl u mporecchl, 10 kimace/ A.B. Tepemos,
P.A.Ilerpocosa; «M3aarensctBO «BJIAZIOCH
* buonorus. buonornyeckue cucteMsl u miporieccsl, 11 kmace/ A.B. Tepemos,
P.A.Ilerpocosa; «M3aaTensctBO «BJIAZIOCH

Hudposbie o0OpazoBaTeJabHbIC PECYPChI U PeCYPChI CeTH

HMHTEPHET:
bubmuorexa IIOK https://m.edsoo.ru/863dec7e
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https://interneturok.ru/, POIII
Hoytbyk, npoektop, MDY,
MOHO0JI0YHOE MHTepaKTUBHOE ycTporcTBo Teach Touch 65



https://interneturok.ru/

