MUWHHUCTEPCTBO NPOCBEHIEHUS POCCUNCKOMN ®EJEPAILIMA
MuHuCTEPCTBO 00pa30BaHMs U MOJIOAEKHOM MOJTUTHKU CBepAJIOBCKOM 00/1aCTH
JlenmapraMeHT 00pa3oBaHusi AiMuHUCTpanumn ropoaa Exarepunoypra

MAOY rumuazus Ne 35

YTBEPKAEHDN a0y %
Hog o/ s\o
“ ¥ TUMIIa3:
aupexTop /LA 34’” F R
Uon” @y, ONE, /
NoeTorn® 5
“Huxaunpdpa E.A.

oT «29» aBrycra 2025 r.

PABOYAS ITPOTPAMMA
(ID 1580817)

yueOHoro npeamera «buoJsiorusi. Yriy0J1eHHbIH YPOBEHb)

st ooyvatomuxes 10 —11 knaccos

Exatepunoypr 2025



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpeamery "buomorus" (manee - Ouoyiorusi) Ha
ypOBHE cpenHero oodiero obpaszoBaHusi pazpaborana Ha ocHoBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaeparumny,
dI'OC COO, Konnenuuu mnpenojaBaHus ydeOHoro mnpeamera «buojorus» u
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboueii mporpaMmMbl BOCIIUTAHUA.

YueOuslii npeamer «buonorus» yray0naéHHoro ypoBHs uzyudenus (10-11
KJIACChl)  SIBISIETCSl  OJHUM M3  KOMIIOHEHTOB  MpeIMETHOM  obnactu
«EctecTBeHHOHayuHble mnpenMetsl». CornacHo mnonoxkenusm OI'OC  COO
npoduiibHbIE yueOHbIE MPEIMEThI, U3ydyaeMble Ha YIITyOJIEHHOM YPOBHE, SIBISIOTCS
criocoboMm nuddepeHnmanuym o0ydeHus Ha YpOBHE cpeiHero oliero oopa3oBaHus
Y TIPU3BaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHUM, CPEIHUM
o01muM, cpeHuM MpoheCCUOHANIBHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 HJTUX Y4eOHBIX TMPEAMETOB [OJDKEH OBITh OpPHEHTHPOBAaH Ha
PUOPUTETHOE pelieHrue 00pa30BaTENbHBIX, BOCIMUTATEIBHBIX W Pa3BUBAIOIINX
3a/1ay, CBA3AHHBIX C MpOQOpUEHTAUUENd O0O0YyYarolUXCsl W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JacTH HAay4YHOrO 3HAHMS, CBSI3aHHOTO C OMOJIOTHEH,
MEAUIUHON, SKOJIOTHEN, TICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yuebnomy npeamery "buonorus" qaét npeacraBieHue o Ueiau
U 3aj7a4ax u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriay0iaEHHOM ypoOBHE,
ompezenseT o00s3arenbHOE (MHBApUAHTHOE) TNPEAMETHOE COJEp)KaHUE, €ro
CTPYKTYPUpPOBAaHHME TIO Ppa3fenaM W TeMmaMm, paclpeleieHre Mo Kiaccam,
PEKOMEHyeT MOCIEAOBATENIbHOCTh M3YyYEHUS Y4YEOHOro Marepualia ¢ Y4ETOM
MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOTO Ipoiiecca,
BO3PACTHBIX 0COOCHHOCTEN oOy4aromuxcs. B mporpamMme mo 6uosioruu peaan3oBaH
OPUHLIKI IPEEMCTBEHHOCTH € U3y4Ye€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus, Onarogaps 4YeMy MpPOCMAaTPUBAETCA  HAINpPaBICHHOCTh  Ha
MOCJENYIOUIee pa3BUTUE OHMOJOTMYECKUX 3HAHUM, OPUEHTUPOBAHHBIX HA
(opMupOBaHHE  €CTECTBEHHOHAyYHOTO  MHPOBO33PEHHs,  JKOJOTHYECKOIO
MBIIIJIEHUS, PEJCTaBICHUI 0 3I0pOBOM 00pa3e )KM3HU, Ha BOCTUTaHUE OepPEKHOTO
OTHOLIEHUS K OKpY’Kalolllel NpupoaHoi cpee. B mporpaMme no OMONIOTUU TaKKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buonorus» B peanuzauuu
tpeboBanuniit ®I'OC COO K MIaHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MIPEAMETHBIM pe3yJibTaTaM 00ydeHUs U B GOPMHUPOBAHUN OCHOBHBIX BUJIOB YUEOHO-
MO3HABATEIbHON JIEATEIbHOCTH OOYyYalOUIMXCSd IO OCBOCHUIO COJAEPIKAHMS
OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHET0 00IIero 00pa3oBaHuUsl.

VYyuebnsiii npeamMer «buosorus» Ha ypoBHE cpeqHEro oOuiero oopa3zoBaHus
3aBepiaeT OMOJIOoTHYECKOe 00pa30BaHUE B IITKOJIE U OPUEHTUPOBAH HA PACITUPEHUE
U yriyOJeHue 3HaHu| 00y4aronuxcs o >KUBOM MPUPOIE, OCHOBAX MOJIEKYJISIPHOM 1



KJIETOYHOW OMOJIOTHH, SMOPUOJIOTHN U OMOJIOTHH PA3BUTHSI, TCHETUKU, CEJICKIUH,
OMOTEXHOJIOTHH, IBOFOIIMOHHOTO YICHUS U DKOJIOTHH.

N3yuyenue ydeOHoro mpeamera «buonorus» Ha YriIyOJIeHHOM YpOBHE
OpUEHTHPOBAHO Ha IMOJArOTOBKY OOYyYalOIIMXCA K MOCIEAYIOMIEMY MOJYYEHHIO
OMONIOTUYECKOTO  00pa3oBaHUs B By3aX W OpraHU3alMsAX  CPETHEro
npodeccroHanbHOTO 00pa3zoBanus. OCHOBY €ro cojepkKaHusl COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHWW, TIONYYCHHBIX TPU HM3YYCHUH OOYyJaroNUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX Pa3/esioB OMOJIOTUH Ha YPOBHE OCHOBHOTO
obmero o6pazoBanusi, B 10—11 kmaccax 3TH 3HaHMS TOJy4YarOT pa3BUTHE. Tak,
paciIMpeHbl U YriIyOJeHbl OHOJOTWYECKHE 3HAHUSI O PACTEHUSX, *XKUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME UYeJOBEKa, OOIIMUX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJIHUTEJIPHO BKJIFOUEHBI OMOJIOTUUECKUE CBEACHUS MPUKIAHOTO U TOMCKOBOTO
XapakTepa, KOTOPhIE MOXXHO HMCIOJIb30BaTh KaK OPUEHTHUPHI JJISl MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke MHTErpainus OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSIMHU, MOJYYCHHBIMH OOYYAIOIIMMUCS TMPU U3YyUYEHUU
($u3UKU, XUMHH, Teorpaduu 1 MaTEMATUKH.

Ctpykrypa mnporpaMmbl 1o ydeOHOMYy mpeametry '"buosorus" otpaxkaer
CHUCTEMHO-YPOBHEBBI M HBOJIOUMOHHBIA TMOJIXOAbl K HW3YUYCHHIO OWOJIOTHUH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIsl )KUBBIX
CHUCTEM PA3HOIr0 YPOBHS OpraHU3allly, 3BOJIIOIUA OPraHUYECKOro MUpa Ha 3eMile,
coXpaHeHus1 OMOJIOTUYECKOTO pa3HOOOpa3us mianeThl. Tak, B 10 kiacce uzydarorcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OWOJOTHU, SMOPHUOJIOTUM U OHOJIOTUHU
pa3BUTHUSI, TCHETUKU U CEJCKIIMH, OMOTEXHOJIOTUU M CHUHTETHUYECKON OHOJIOTHH,
AKTyaIM3UPYIOTCS 3HAaHUS OOyYaromuxcss 1Mo OOTaHWKE, 300JIOTHH, aHATOMUH,
¢dusnonorun yenoseka. B 11 kimacce u3ydaroTcsi IBOIOIMOHHOE YUYEHHE, OCHOBBI
9KOJIOTHH M Y4eHHE 0 Onocdepe.

VYyeOnslii npeamer  «buonorus» npuszBaH  00€cCEUUTh  OCBOEHHUE
o0yyaromuMucs OMOJIOTUYECKUX TEOPUU U 3aKOHOB, WJEH, TPUHIIUIIOB U MPABUII,
JIS)KAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOEHHU, MHOTO00pa3MM M OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, MOMYJISINH,
OMOIIEH03a, YKOCUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JOCTHKEHHUSX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAJIHBIX aclieKTaX OMOJIOTHYECKUX 3HaHUH. [
pa3BUTUSL U TIOJJICP)KaHUST WHTepeca oOydJaromuxcs K OHOJOTMH Hapsay co
3HAYUTETFHBIM 00BbEMOM TEOPETHUECKOTO MaTepHalia B COACPKAHUU MPOTPAMMBI
Mo OMOJIOTUM TPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS W PAa3BUTHUSA
TOMW WJIK MHOM 00J1aCTH OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apYyOCKHBIX YUEHBIX
B pelIeHNE BAXKHEHIITUX OMOJIOTUUECKUX U DKOJIOTUUECKUX MPOOIeM.

[enr nzyuenus yueOHOTO npeameTa «buonorus» Ha yriryOJI€HHOM ypOBHE —
OBJIAJICHUE  OOYYAIONUMHUCA 3HAHUSMU O  CTPYKTYpPHO-(YHKITMOHATHHOU



OpraHM3allMi J>KMBBIX CHCTEM pa3HOrO0 paHra © NpuoOpeTeHHe yMEHH
MCIIOJIb30BaTh ATH 3HaHUSA B (JOPMHUPOBAHUU MHTEpECA K OMpPENeNEHHON o0nacTu
npodeccuoHanbHON JIeATeNbHOCTH, CBSI3aHHOM C OHOJIOTHEH, WM K BBIOOpPY
y4eOHOT0 3aBEeICHUS IJIs1 TPOIOJKEHUS OMOJIOTMYECKOTr0 00pa3oBaHus.

JlocTikeHne 1enu M3ydeHus ydeOHoro mnpeamera «buosorus» Ha
yrayOnEéHHOM YpOBHE 00€CIIeUnBAETCS PEIICHUEM CIIEIYIONIUX 3aa4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSX, KOHIICTHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiIax, COCTABIISIIONIMX COBPEMEHHYIO €CTECTBEHHOHAYUHYIO KapTUHY MHUPA; O
CTPOEHHUU, MHOTO00pa3vM M OCOOCHHOCTAX OHOJIOTMYECKHX CHUCTeM (KIIETKa,
OpraHu3M, MOMYJIALNs, BUJ, OMOreo1eH03, Onocdepa); 0 BhIIAIOIIUXCS OTKPBITUSIX
Y COBPEMEHHBIX UCCIIEI0BAHUSX B OMOJIOTHH;

O3HAKOMJIEHHE OOy4YalomMXCd C METOAaMH TMO3HaHUS >KUBOM MPUPOJIBL:
UCCIIEIOBATEIbCKUMU  METOJaMH  OMOJIOTMYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOU OMOJIOTHH, SMOPHUOJIOTUY U OMOJIOTMH Pa3BUTHUS, TCHETUKU U CEJIEKIUH,
OMOTEXHOJOTMH W CHHTETHYECKOM OHOJOTHM, TIaJ€OHTOJIOTHH, JKOJIOTHH);
METOJaMH CaMOCTOSITEJIbHOTO TPOBENCHUS OWOJOTMYECKUX HCCIEJOBAaHUN B
naboparopurn U B nOpupoje (HaOMOICHHE, UW3MEPEHHE, IKCICPUMEHT,
MOJIETTMPOBAHUE);

OBJIaZIcHME OOYy4YaloIMMUCA YMEHHUSIMU: CaMOCTOSITEIbHO  HAaXOIUTh,
aHAJIM3UPOBATh M HCIOJIb30BaTh OMOJOTMYECKYI0 HH(POPMALHMIO; MOJb30BaThCS
OMOJIOTUYECKOW TEPMHUHOJIOTMEH M CHUMBOJMKOMW; YCTAHABIMBATh CBSI3b MEXAY
pa3BUTHEM OHOJIOTUM U  COLMAIbHO-DKOHOMHYECKMMH M 3KOJOTMYECKUMHU
npobjieMaMu YE€JIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH I10
OTHOIICHUIO K OKpYXarouleil NpupogHO cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKpYXKAlOIUX  JIOJIeH; OOOCHOBBIBAaTH U COOJIOATh  MEpHI
MpOPUIAKTUKA MH(DEKIMOHHBIX 3a00JIEBAaHMM, MTpaBUja MOBEICHUS B NMPUPOAE U
obecrieueHrs 6€30MaCHOCTH COOCTBEHHOW KM3HEAESITEIIbHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TMPUPOJHOTO U  TEXHOICHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHA B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YYAIOIIMXCSl MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIpollecCeé 3HAKOMCTBA C BBIJAIOMIMMUCSH OTKPBITUSIMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHOJIOTMM, PEIIAEMbIMU €10 MpoOJieMaMH, METOI0JIOTUEH
OMOJIOTUYECKOTO UCCIIE0BAHMS, POBEAEHUS HKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUM,
perieHuss OMOJIOTMYECKUX 3ajJlad, MOJCIUPOBAHUS OMOJIOTHYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTAHUE y 00YyYaIOMXCs [IEHHOCTHOIO OTHOLIEHUS K KUBOW MPUPOJE B
LIEJIOM U K OTJIETIbHBIM €€ 00bEeKTaM U SIBJIIEHUAM; (POPMHUPOBAHUE IKOJIOTUUECKOM,



T€HETUYECKOW TPAMOTHOCTH, OOIIEH KyJIbTyphl IOBEACHHS B TIPUPOJIC; HHTETPAIIH
€CTECTBEHHOHAYYHbIX 3HAHUM;

npuoOpeTeHrue  OOy4YalOMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAIILHOM
MIPUPOIOTIOIH30BAHNUH (COOTIOICHUE TTPABUJI TOBEJCHUS B IPUPOJIE, OXpaHbI BUIOB,
sKOcUcTeM, Ouocdepbl), COXpaHEHHWHU COOCTBEHHOTO 3J0POBbS M  3/I0POBbS
OKpYyXXarolmux Jirojaer  (cobmoaeHus Mep NpoPUIAKTHUKA — 3a00JIeBaHUM,
obOecrieueHrne OE30MaCHOCTH JKU3HEACSITEIIBHOCTH B UPE3BBIYAMHBIX CHUTYAITHSIX
OPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUH B MMOBCEIHEBHOM KU3HU;

CO3JaHhe  YCIOBUW I  OCO3HAaHHOTO  BbIOOpa  OOy4YarOMIMMUCS
UHIUBUYaIbHON o0OpazoBarenbHON TPAeKTOPHUH, CIocoOCTBRYIOMIEH
HOCIEeAYIOUEMY NPOPECCHOHATBHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C
WHIUBUTyJIbHBIMA WHTEPECAaMH U IOTPEOHOCTSIMH PETHOHA.

OO11ee 4nca0 4acoB, OTBEACHHBIX HAa M3yYEHUE OMOJIOTMH HA YIiIyOJIEHHOM
ypOBHE cpeHero obirero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 uaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B Heziento).

OT60p opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4YEeHHUS OUOJOTUH
OCYIIECTBIISIETCS, ¢ Y4E€TOM CHEIU(PHUKU €ro COACpNKaHWs M HaNpaBIEHHOCTH Ha
MPOJOHKEHHE OMOJIOTHUECKOTO O00pa3oBaHHsA B  OpraHU3alUAX  CPEIHETO
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUSI.

O0s13aTeNbHBIM YCIOBUEM MPU 00yYEHUN OMOJIOTHH Ha YriyOJIEHHOM YpOBHE
SBJISICTCSI TIPOBEJICHHUE JIA0OPATOPHBIX M TpaKTHYeCKHX pador. Takke ydacTue
0Oy4Jaronuxcsi B BBITIOJHEHUN MPOCKTHBIX M Y4EeOHO-HCCIICOBATEIBCKAX PAOOT,
TEMaTHKa KOTOPBIX OMPEACNIICTCS YIUTEIeM Ha OCHOBE UMEIOIIUXCS MaTEPHAIIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COILEPKAHUE OBYYEHUA
10 KJTACC

ConepkaHue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buoJiorusi kKak Hayka

CoBpeMeHHas OMoJIOrusl — KOMIUIEKCHas: Hayka. KpaTkas uctopus pa3BuUTHS
Owonornu.  buonormyeckne HayKd M HW3yd4aeMble UMH  MPOOJIEMBI.
OyHAaMEHTANIbHbIC, TPUKIAIHBIE W TOWCKOBBIE HAay4YHbIE HCCIECIOBAHUS B
OMOJIOTHH.

3HadeHne OMOJOTUU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbel Mupa. IIpodeccuu, cBsizanHbie ¢ Ouosorueil. 3HaueHUe OHOJOTHH B
MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA: MEJHIIMHE, CEIIbCKOM XO3SIUCTBE,
IIPOMBILJIEHHOCTH, OXPaHE HPUPOJIBL.

JleMoHcTpaLun

[Toptpetsi: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. [Japsun, V.
l'apgeit, I'. Mengens, B. U. Bepuaackui, U. I1. [TaBnos, . 1. Meunukos, H. H.
Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubr u cxembl: «CBs3b OMOJIOTMHM C JIpyrUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yYeHH e

JKuBble cucteMbl Kak TpenMer uszydeHusi Ouosnoruu. CBONCTBAa KUBBIX
CHCTEM: €IUHCTBO XHMMHYECKOIO0 COCTaBa, MJUCKPETHOCTb M UEIOCTHOCTS,
CJIO0HOCTb UM YINOPSAJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpPTaHU3aLWs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHu3alMu KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIETOYHBIN,
TKaHEBBIN, OpTraHW3MEHHBIM, MOMYJISIIUOHHO-BUIOBOM, AKOCHUCTEMHBIM
(buoreonenoTnueckuit), OmocdepHbiii. IIporecchl, MPOUCXOIAIINE B KHUBBIX
cuctemMax. OCHOBHbIE TpHU3HAKH >KUBOrO. JKW3Hb Kak ¢opma CyIIECTBOBAHUS
Marepun. Hayku, n3ydaroniue xu1Bbl€ CUCTEMBI HA PA3HBIX YPOBHSIX OpPTraHU3AIUU.

N3yuenne KuUBBIX cucTteM. Meroasl Ouonornuecko Hayku. HabmroneHwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMaTH3auus, MetaaHan3. [loHsTre o 3aBucUMON 1
HE3aBUCUMOM TmepemMeHHoW. [lnanmpoBanune »skcnepumenta. IloctaHoBka wu
npoBepka rumnote3. Hynesas runores3a. [lonsartue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormyeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTaToB. [IpuymHBI HCKaXEHUA pe3yabTaTOB H3KcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupt 1 cxembl: «OCHOBHbIE TPU3HAKH JKU3HW», «buomormueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHH OpPraHU3ALMH KUBOU
npupoas», «CTpoeHHE KUBOTHOM KIETKW», «TKaHM JKUBOTHBIX», «CHCTEMBI
OpPraHOB YEJOBEUECKOTo opraHusMax, «buoreonenos», «buocepa», «MeTtoas
W3YYEHUS KUBOU IPUPOJIBD.

O6opynoBanue: 1abopaTopHOE 000PYIOBaHUE TSI TPOBEACHHS HAOIIOICHUH,
U3MEPEHNN, IKCTIEPUMEHTOB.

IIpakTHyeckas padora «lcnonb30oBaHuE pa3INYHBIX METOJOB IIpU
U3YYCHUH JKUBBIX CUCTEM.

Tema 3. buoJiorust KjieTku

Knetka — CTpyKTypHO-QYHKIMOHANbHAs €IWHUIA KHUBOro. Kcropus
OoTKpbITUA KiIeTKu. Pabotel P. ['yka, A. JleBenryka. Kierounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOUHOU
TEOPHH.

MeToapl  MOJIEKYJISIpHOM M KJIETOYHOW  OMOJOTMHM:  MHKPOCKOTMS,
xpoMarorpadus, 31eKTpodope3, METOl MEYEHBIX aTOMOB, AH(depeHIuaIbHOEe
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue QuKCUpo8aHHbix
K1emok. DIEKTpOHHAass MUKpockonus. Kougokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHcTpaL UK

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

Tabnuibl u cxembl: «CBETOBONH MHUKPOCKOIDY, «IJIEKTPOHHBIA MHUKPOCKOID,
«HcTopus pa3BUTHS METOI0B MUKPOCKOITHI.

OOopyioBaHuEe: CBETOBOM MHUKPOCKON, MHKPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTnueckass padora «/3yyeHue MeETOJOB KJIETOYHON OHOJIOrUMU
(xpomatorpadusi, snekrpodopes, audbdepeHnnATEHOE EHTPUDYTHPOBAHUE,
[TLIP)».

Tema 4. XuMnuyeckasi opranu3anus KJIeTKH

XUMHUUYECKHIM COCTaB KIETKUA. Makpo-, MUKpPO- U YJbTPAMUKPOIJIEMEHTHI.
Bopna u €€ posb Kak pacTBOPUTEIIS, pEAreHTa, y4aCTHE B CTPYKTYPUPOBAHHUH KIIETKH,
TerIoperysuuu. MuHepanbHble BEIleCTBa KIETKH, UX OUoorudeckas poiib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckne BeHIeCTBA KIETKH. buosiormdeckue mnoimMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekysbl. [lepBuunas
CTpyKTypa Oejnka, HenTHAHas CBsA3b. BTOpUYHAs, TpeTHuYHas, 4YEeTBEPTHUUHAS
cTpykrypbl. Jlenarypamus. CpoiictBa OenkoB. Kraccudukanuss Oenkos.
buonoruueckue pyHkimu 6eakoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/ibl, AUCAXapUbl, OJIUTOCAXaPUbl U MOJTUCAXAPUIBIL.
OO0muit mnaH CcTpoeHHsT W (PU3HKO-XUMHYECKHE CBOWMCTBA  YIJIEBOOB.
buonornueckue QyHKIIUU YIIIEBOIOB.

Jlutunel. M'aapodunbsHO-THApOdOOHBIE cBOicTBA. Kitaccudukanus Tunuaos.
Tpurmunepunbl, Qocoaunuasl, BOCKH, cTepounbl. buonorudeckue ¢GyHKUIUN
aunuaoB. OO1ue cBoiCTBa OMOIOTHYECKUX MEMOPaH — TEKYy4eCTh, CIIOCOOHOCTD K
CaMO03aMbIKaHHIO, OJTYTIPOHUIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. CTtpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunuun xomruiemenTapHoctu. Ilpasuno Yapradda. Crpykrypa
JIHK — nBoiinas crimpans. MectonaxoxaeHue u ounosorndeckue ¢pynknuu JJHK.
Buner PHK. ®yukuun PHK B kitetke.

Crpoenune monekynbel AT®. Makpospruueckue cBs3u B MoJiekyine ATO.
buonornueckue pynkuun AT®. BoccraHoBIEHHBIE TEPEHOCUMKH, UX (QYHKLIHUU B
ketke. /[pyeue nykneosuompugocameor (HTD). Cexenuponanue [JHK. Memoodsi
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas OuoJOTHs: OMOXMMHYECKHE U OMO(U3NYECKUE UCCIEAOBAHUS
cocTaBa W NPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Modenuposanue
CmMpYKmypsl U OYHKYuti OUOMONEKY U ux Komniekcos. KomnvromepHuiti ousaun u
Op2anHuyecKull CUHmMe3 OUOMOJIEKYl U UX HeNPUPOOHBIX AHANOZ08.

JleMoOHCTpanun

[Toptperst: JI. [lonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, .
Conrep, C. [Ipy3unep.

Jwnarpammsl: «PacnpenesieHne XUMUYECKUX 3JIEMEHTOB B HEXKUBOW IPUPOIE,
«Pacripenenenre XMuMHYECKHX 3JIEMEHTOB B dKUBOW IPUPOJIEN.

Tabnuupel u cxembl: «llepuonuueckas TaOIUIla XUMHUYECKUX AIIEMEHTOBY,
«CTtpoeHue MoJekyinbl Bonb», «BemectBa B coctaBe opranusMoBy», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl O€IKOBOM MOJEKYINb», «CTpOEHHE MOJEKY
yrieBonoBy, «CTpoeHne MOJEeKyldl JHNuAoB», «HyKIIeMHOBBIE KHCIOTBDY,
«Crpoenue monekysibl ATO».

OO0opynoBaHue: XuMudecKkas nocyza 1 000py0BaHHUE.

JlaGopaTopHasi padora «O0HapyKkeHHE OCIIKOB C TTOMOIIBI0 KAYSCTBEHHBIX
PEAKLININ.

JlaGoparopHasi padora «lccienoBanne HyKJI€MHOBBIX KUCIIOT, BbIJICICHHBIX
U3 KJIIETOK Pa3JIMYHBIX OPraHU3MOB).

Tema S. Ctpoenne u pyHKIMH KICTKH

Tunbel KIETOK: JyKapuoTHYeCKas U Mpokapuotuueckas. CTpyKTypHO-
(GyHKIHOHATBHBIE 00pa30BAHUS KIETKU.



Ctpoenne mpokapuoTHIeckoi kiaeTku. Kiierounasi cteHka OakTepuil U apXxei.
OcoOeHHOCTH CTpPOEHUsI TEeTepOTPOPHOH U aBTOTPO(GHON MPOKAPHOTUUECKUX
KJIETOK. MecCTOo U poJib MPOKapHOT B OMOIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE DYKAPUOTHUECKOH KiIeTKu. [lna3maTuueckas
MeMOpana (muazmanemma). CTpykTypa miazmMaTudeckol MeMOpansl. TpaHcmopt
BEIIECTB Yepe3 IIa3MaTHIecKyto MeMOpaHy: naccuBHbIN (nuddy3us, odneryéHnas
aud¢ys3usi), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA AaKTHUBHBIA TPAHCIOPT).
[Tonynponuiiaemocth MeMOpaHbl. PaboTa HaTpuii-kaimeBoro Hacoca. DHAOLUTO3:
NUHOIMTO3, garonuTo3. Jk3o1uTo3. Kietounas crenka. CTpykTypa U (yHKIUU
KJICTOYHOM CTEHKH pacTeHUM, rpuloB.

[uromna3zma. [{urozoinb. [{utockener. JBmxkenue nutomiazMel. OpraHouabl
kJeTkr. OTHOMEMOpaHHbIe OPraHOUAbI KJIETKH: 3H10I1a3MaTnyeckas cetb (D11C),
anmapat [onbIKu, JH30COMBI, HUX CTpoeHue U GyHKUMH. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIETKH. CTpOEHHE TpaHyJSIPHOTO PETUKYJIyMa.
Mexanusm nanpasnenusi 6enkos ¢ IIIC. CunTe3 pacTBopuMbIX OenkoB. CHHTE3
KJICTOUHBIX MeMOpaH. ['majkuii (arpanysipHbIN) SHI0IIa3MaTHYECKUM PETUKYITYM.
CekperopHas ¢yHkuus annapata ['onbmxu. Moouguxkayus Oenxoe 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame Ionvodcu. TpaHCHIOPT BEHIECTB B
kieTke. Bakyonu pacturenbHbIX kinetok. Kiierounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKH:  MHUTOXOHJAPUH,  IUIACTUIBI.
IIpoucxoorcoenue mumoxonopuii u naacmuo. Cumouoeenes (K.C. Mepeosckosckui,
JI. Mapeynuc). Ctpoenne u GyHKIMM MUTOXOHApPUW W TacTuia. llepBuunbie,
BTOPUYHBIE U CIOXHbBIE MNIACTUABI POTOCUHTE3UPYIOLINX FYKAPUOT. XJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOMIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouasl kietku CTpoeHue W (QyHKUUH HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmol.
MukpodunameHnTsl. Axkmunogvie Mukpoguiamernmol. MBbIlIEUHbIE  KJIETKU.
Axmunosvie KOMNOHeHmMbl HeMmblueunblXx Kiemok. Muxkporpyoouku. Kierounsii
neHtp. CrpoeHue U JBWXKEHHE JKTYTHUKOB M pecHHYeK. Mukporpybouku
uuroruiasmel. LlenTpuons. benku, accoyuupoanHvie ¢ MuxpoguiameHmamu u
muxpompyooukamu. MomopHvie 6enxku.

Anpo. O6osouka sapa, XpoMaTHH, Kapuoria3ma, SAPbIIIKYA, UX CTPOCHHUE U
byakiuu. Snepnpiii 0enkoBbIA MaTpukc. [IpocTpaHCTBEHHOE paCIONIOKEHUE
XpoMocoM B HUHTepha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTUHA — THUCTOHBI. /JuHamuka s0epHOU 000104KU 6 Mmumo3se. SfoepHulil
mpancnopm.

Kinierounble BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHOM).

JeMmoHCTpanuu



[Toptpetsl: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE 3YKApUOTHYECKON KieTkn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPUNY, «AApo», «CTpoeHne MPOKAPUOTHIECKON KIETKN.

OO6opyioBaHHEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKPOTMpENnapaThl OaKTepUaIbHbIX KIETOK.

Jlaboparopnasi pabdora «M3yueHue CTpOEHHS KIETOK PpPAa3JIMYHBIX
OpPraHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBOMCTB KIETOYHOI MEMOpaHbD».

Jlabopatopnas pabGora «JVccnenoBanue miazMonu3a M JIEIJIA3MOJIU3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckas padora «/3ydeHue ABMKEHUS LIMTOILIA3Mbl B PACTUTEIIbHBIX
KIIETKaxX».

Tema 6. O0MeH BelecTB M NpPeBpalleHNe JHEPTUU B KJIETKe

AccUMWIALNS U AUCCUMUWIISILIUS — JIBE€ CTOPOHBI MeTaboau3Ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPOPHBIN U TeTepoTpodHbIH. YuacThe KHUCIOpoJa B OOMEHHBIX
nmpoleccax. JHepreTudyeckoe obecredeHue KieTku: mnpespamenue ATD B
oOMeHHbIX Tporieccax. DepMeHTATUBHBIA XapakTep peakiuil KIETOYHOTO
meTabonu3ma. DepMeHThl, MX CTPOCHHME, CBOMCTBA U MEXaHU3M JIEHCTBUS.
Kodepmentsl. Otnuuust GepMEHTOB OT HEOPTAaHMUYECKUX KaTaau3atopoB. benku-
AKTUBATOPbl U OEIKU-UHTHOUTOPBL. 3aBHCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peaklmii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHX BEIIECTB B KieTKe. {DOTOCUHTES.
AHOKCUceHHbIll U OKCcuceHHblll omocunmes y baxmepuii. Ceemocodbuparoujue
nueMeHmvl U NUCMEeHMbl PeaKkyuoHHo20 yeumpa. Poilb XJIOpOIIacTOB B MPOLECCE
¢doTocunTteza. CreToBas u TeMHOBas Gaszbl. Pomoovixanue, Csz., Cs. u CAM-munsi
¢pomocunmesa. IlponykTUBHOCTH PoTOCUMHTE3A. BiiusHue pa3znuyHbix (akTOpOB HA
CKOpOCTh (poTocuHTE3a. 3HaUE€HHUE (POTOCUHTESA.

XEeMOCHUHTES. Paznoobpazue OpPraHn3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIHUE OaKTepUH, >KeNe300aKTepuHu, CepoOaKTEpUH, BOJOPOIHBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl OposkeHus. I[IponykTel OposkeHHS M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTENH O0JIE3HEH.

AspoOHbIe OpTraHU3MBI. Oranbl HSHEPTETUYECKOTO oOMeHa.
IToaroroBuTEeNBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3HI.

buonornyeckoe oKHclIeHHEe, WIH KIETOYHOE JblxaHue. Poab MUTOXOHIpUN B
nporueccax ononornyeckoro okucienus. [{uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Inepeus membpanrozo epaouernma npomonos. Cunmes ATD:



paboma npomorntou ATD-cunmaszwvl. IlpenmymiecTBa adpoOHOTO MyTH OOMEHA
BEIECTB Iepe] aHa3pOoOHBIM. D(PPEKTUBHOCTH SHEPTETUUECKOTO OOMEHa.

JdemMoHcTpauuu

[Moptpetst: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DoTocuHTE3Y, «DHEpreTUIecKuil 00MeH», «brnocuaTe3
oenkay, «Ctpoerne GpepmMeHTay, «XEMOCHHTE3Y.

O6opyioBaHHE: CBETOBOM MHKPOCKOI, 000PYIOBaHUE ISl MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHnas padorta «/3ydeHne KaTaIuTHYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTalla3bl).

JlabopaTtopnasi pabGora «M3yueHue (HepMEHTATUBHOTO PpaCHICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JladbopaTtopnassi pabdora «CpaBHeHHe TipoliecCOB  (poTocuHTE3a U
XEMOCHUHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEeHHE NMPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacsiencrBeHHass uHGoOpMalnus U peajiu3anus eé B KiIeTKe

Peakuun MatpuyHOTrO cuHTE3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIIMIX

MaTpUYHOro cuHTe3a. Peannszanus HaciencTBeHHOW nH(popManuu. I'eneTnyeckuii
KO, ero cBoicTBa. TpaHckpuniusi — Mmarpuudblii cuHTe3 PHK. IlpuHumms
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, aHTUNAPAIIICIIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.
Tpancnauus u e€ stansl. Yyactue TpancnopTbix PHK B OnocunTese Genka.
VYcnousi O6uocunTe3a Oenka. KomupoBanwe amMuHOKHCIOT. Ponb pubocom B
OnocuHTe3e OenKa.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHusaius TeHOMa y
MPOKAPUOT U IYKApUOT. Perynsiius akTUBHOCTHM T€HOB Yy MpokapuoT. ['mmotesa
onepona (®. XKako6, XK. MaHo). MoaexynsipHvie mexanuzmvl SKCNPECcUuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomel 2enog. Perymnsius oOMEHHbBIX
IPOLIECCOB B KJeTKe. KiteTouHbIl roMmeocTas.

Bupychl — HekneTounble (hOPMBI )KU3HU U OOJUTraTHBIE mapa3uTbl. CTpoeHUE
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzneHHvili yuxi
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, baxmepuogpazos.
Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

BupycHsbie 3a060eBaHus ueaoBeka, >kMBOTHBIX, pacTenuit. CITNJ, COVID-19,
COIMAJIBHBIC 1 METUIIMHCKUE TPOOITIEMBI.

buoungopmamuxa: unmeepayus u ananuz ooavuiux maccusos («bigdatay)
CMpPYKMYpHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoepammupyemvie ghynxyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.



JdemMoHcTpanuu

[Toptpetsl: H. K. Konbuos, /1. 1. iBaHOBCKMiA.

Tabnuiel u cxembl: «buocunTes Oenkay, «['enernueckuit koa», «BUpych,
«bakrepuodarm.

IpakTnueckas padora «Co3gaHue MOJCIH BUPYCay.

Tema 8. JKM3HeHHBIN MUK/ KJIeTKH

Knerounslii 1wk, ero mepuoabl W peryisanusa. WMatepdaza um MuTo3.
Oco0eHHOCTH TPOLIECCOB, MpOTeKaronx B uHTepdase. [loAroToBka KIETKH K
nenenuto.  IlpecunreTwdyeckuii  (MMOCTMUTOTUYECKHUH),  CHUHTETHYECKHMM U
MOCTCUHTETUUYECKUI (MMPEMUTOTHYECKUI) eprUoAbl UHTEP(a3bI.

Marpuunsiii cunte3 JIHK — permuxaums. Ilpunnunsl permkaruu JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIECIBbHOCTD.
Mexannsm permukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u

TeaomMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuOTHUIl. JIUTIJIOMAHBIA W
rarjIoONJIHBIA  HAO0OpBl  XpoMocoM. ['oMojornuHple XpoMOcombl. IlosoBbie
XPOMOCOMBL.

Henenue kineTku — MuTo3. CTaiuy MUTO3a U MTPOUCXOIAIINE B HUX MPOIECCHI.
Tunel MuTo3a. Kaprokunes u iuTokuHes3. buonoruueckoe 3HaueHre MUTO3a.

Perynsuust MuTOTHYECKOTO IMKIA KIETKH. [Iporpammupyemasi kjieTouHas
rubesp — arnomnTos.

Knerounoe smpo, XpoMocombl, (PyHKIIMOHAJIbHAsI T€HOMUKa. MexaHuzmbl
npoaughepayuu, ougppepenyuposxu, cmapenus u ubeau xaiemox. «l{ugposas
KemKka» — ououngopmamuyeckue mooenu QyHKYUOHUPOBaAHUsL KIemKU.

JeMmoHCTpauuu

Tabnuipel U cxeMbl: «KU3HEHHBIA UK KIETKW», «Murtos», «CtpoeHue
xpomocomy, «Perumkanus JJHK.

OO0opynoBaHue: CBETOBOW MUKPOCKOII, MUKpoIpenaparbl: « MUTO3 B KJIETKax
KOpEIIKa JIyKay.

JlaGopaTopHas padora «3yuenue XpOMOCOM Ha  TOTOBBIX
MUKpOTIpenaparax.

JlaGopaTopHasi padora «HalmoeHre MuTo3a B KJIE€TKaX KOHUMKA KOpeIIka
JyKa (Ha rOTOBBIX MUKpOMpenaparax)y.

Tema 9. CTpoeHue 1 pyHKIIUM OPraHU3MOB

buonornueckoe pazHooOpasue OpTraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTraHU3MBI.

OcoOEHHOCTH CTPOCHUS U KUZHEACATEILHOCTH OTHOKJICTOUHBIX OPraHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIE TPHUOBI, OJHOKJICTOYHBIC BOJOPOCIHU, APYTHe
npotucThl. KoloHWaIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. OpranusM Kak euHoe nesnoe. ['omeocras.

Tkanu pactenuid. TUMbl pacTUTEIBHBIX TKaHEH: 00pa3oBaTelIbHAS, TOKPOBHAS,
MPOBOAAIIAsA, OCHOBHAs, MexaHuyeckas. OCOOEHHOCTH CTpOEHUSs, (QYHKIHA u
PACIIOJIOKEHUS TKAaHEN B OPraHaxX PaCTCHU.

TkaHU JKMBOTHBIX M 4€JIOBEKA. THUIBI KMBOTHBIX TKAHEW: SMHTEIHAIIbHAS,
COCIMHUTEINIbHAS, MbIIIeuHas, HepBHasA. OCOOCHHOCTH CTpoeHWs, (QYHKIHN Hu
PACIIOJIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie U T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB )KMBOTHBIX U 4esoBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTsl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyKHbIN 1 BHyTpeHHUN cKesleT. CTpOEHUE U THUIIBI
COEAMHEHNS KOCTEN.

JIBmxeHne  opraHum3MoB. JIBHJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHUKOBOE, PEeCHUYHOE. JIBHKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPOIIU3MBI M HACTUU. JIBM)KEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbllieyHasa cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue opranu3mos. [lornomenre Bobl, yIIIEKUCIOTO Ta3a U MUHEPAIBHBIX
BEIIECTB  pacTreHussMu.  [lutanume  KUBOTHBIX.  BHyTpumosioctHoe U
BHYTPHUKIIETOYHOE TNuIlIeBapeHue. IIuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
NULIEBAPUTENIBHOTO TpakTta. [lumeBapurenpHble keine3pl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. [pixanue pactenuid. [[prxanue wuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. J[pIxatenbHasi OBEPXHOCTb.
XKabepnoe u nérounoe apixanue. J[prxaHue MO3BOHOYHBIX KUBOTHBIX U YETIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlprxaTenpHasi cucTema uesioBeka. MeXaHu3M BEHTWISUUM JIETKUX y NOTUI U
MJIeKONUTAOMuX. Perynsiius npixanus. J{pixarenabHbie 00BEMBI.

TpaHcnopT BEWIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHUM.
TpaHcnopt BewlecTB y JKUBOTHBIX. KpoBeHOCHass cucrema U €€ Oprasbl.
KpoBeHocHass cucrema TO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum KpoBooOpamieHusi. DBOIIOLMUOHHBIC
YCIIOKHEHUS CTPOCHUSI KPOBEHOCHOUM CHUCTEMBbI TTO3BOHOYHBIX KHBOTHBIX. PaboTta
cepana v e€ peryisauus.

Brinenenue y opranusmos. Beijenenue y pacreHuil. Beiaenenne y >)kuBOTHBIX.
CokparurenbHble Bakyosd. OpraHbl BblaeieHUuA. PuiabTpanusi, CEKpeuuss Hu
oOpaTHOE BcCachlBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BblaeneHUs. CBs3b
MOJIOCTA TeJa C KPOBEHOCHOM W BBIICIUTEIBHOM CUCTEMaMHU. BblneneHue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CTpoeHne M QyHKIMOHUPOBAHUE
Heppona. ObpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OPraHU3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3mMoB. CHoOpsl
OaxkTepuil U IIUCTHI MPOCTEUIINX. 3alllUTa Y MHOTOKJIETOYHBIX pacTeHuid. Kytukyna.
CpencrBa nacCUBHON U XUMUYECKOW 3alIUThl. DUTOHLIMIBIL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX HPOU3BOIHBIE.
3ammTa opranu3Ma ot Oone3Hedl. UMmyHHas cuctema 4enoBeka. KieTouHbld u
TYMOpaJbHBIA HUMMYHUTET. Bpoxn€HHBI U mpHOOpeTEéHHBIM crnenuduueckuit
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro mummyHutera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnaniutrenbHble OTBEThI OPraHu3MoB. Posib BpoKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte UM perymsiuus  y  OpraHu3moB. Paznpaxumocts vy
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapakxuMocTh U peryssiuus y paCTEHHMN.
PocTtoBble BelecTBa U UX 3HaA4YCHUE.

HepBHast cucremMa u peduieKkTopHas peryisiiuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOU CHCTEMBI Y
AKUBOTHBIX. OTIENIBl TOJOBHOIO MO3ra IO3BOHOYHBIX JXUBOTHBIX. Peduiekc u
pedrexkTopHas ayra. be3ycioBHbIE U YCIOBHbBIEC PE(DIICKCHI.

['yMopasibHas perysisiiivsl U 3HIOKPUHHAs CHCTEMA JKUBOTHBIX M YEJIOBEKA.
JKene3bl S3HIOKPUHHON CUCTEMBI M UX TOPMOHBI. J{elicTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOM M SHJOKPUHHON cucteM. ['unoranamo-runodusapHas cucrema.

JleMoOHCTpanun

[Toptper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOAOPOCTN», «MHOIOKIETOYHBIE
Bojopocnn», «bakrepun», «lIpocreimue», «OpraHbl IIBETKOBBIX PACTECHUNY,
«CucreMbl  OpPraHOB  TO3BOHOYHBIX  JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIX», «TkaHu pacteHuit», «KopHeBwie cuctembl», «CTpoeHHE CTEOIS»,
«CTpoeHHE JINCTOBOM IIACTUHKW», «TKaHM >KMBOTHBIX», «CKENET 4YeloBEKay,
«IIumeBapurenbHass  cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas

CHCTEMAY, «HepBHas CHUCTEMaY, «Koxay, «Mprlreuynas CHCTEMaY,
«BbienurenpHas cucteMa», «HIOKpUHHAs cuctemay, «CTPOCHHE MBIIIIIbDY,
«AMMyHHTETY, «Ku1meuyHomnonocTHeIeY, «Cxema  muTaHUA  PaCTEHUI»,

«KpoBeHOCHBIE CHUCTEMBI IO3BOHOYHBIX KUBOTHBIX», «CTpOEHHUE THUAPHI»,
«CTtpoenue mnaHapun», «BHyTpeHHee cTpoeHue 0XaeBoro yepBs», «HepBHas
cuctemMa poio», «HepBHas cucrema ssarymku», «HepBHas — cucrema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIeKonuTamuxy, «HepBHas cucrema yenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaThl OJHOKIECTOYHBIX
OpraHU3MOB, MHKpOIIpenapaTbl TKaHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH



HACEKOMBIX, WTJIOKOXKHX, KUBBIE 3K3EMIUTIPhl KOMHATHBIX PACTEHUM, repdapun
pacTeHMil pa3HBIX OT/AEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opy0BaHuE JJIsl IEMOHCTPALIMKU TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTCHUH,
pacIerieHus Kpaxmaia U 0eIKoB MoJ AelicTBUEM (hepMEeHTOB, 000PYAOBaHUE IS
JEMOHCTPAIIUH OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTeJIbHBIX JBUKEHUI, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHE sKUBOTHBIX).

JlabGopaTopHnasi padora «/3ydeHue opraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHUSI OPraHU3MOB: Oecrojioe (BKJIOYash BEreTaTUBHOE) U
nosoBoe. Bungel  Oecrnojoro  pa3MHOXKEHHs: TOYKOBAHHWE,  CIOPYJISALUA,
dbparmMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3zmHokeHue. [lonoBeie KieTkH, Wian rametel. Meio3. Craaun
Meio3a. [loBenenne xpomocom B Meno3e. Kpoccunrosep. buonornyeckuii CMbIC
M€03a W TMOJIOBOro Impouecca. Meio3 M ero Mecto B KMU3HECHHOM IMKIIE
OpPTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y »KuBOTHBIX. [10JI0BBIE JKETIE3BL.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaToreHnes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHE W AMOPHUOHATIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HAayKa
0 pa3BUTUU OPTaHU3MOB. Mopgoeenes — 00Ha u3 21a8HuIX NPOOIEM IMOPUONIOSUL.
Konyenyuss mopgocenos u mooenu mopgoeenesa. Cramuu >MOpHOTECHE3a
KUBOTHBIX (Ha mnpumepe Jsarymku). Jpobnenwe. Tumbl  apoOGieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munovl
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKOTHUTAIOMMX. 3apOJIbIIIEBbIEC JIMCTKA
(racTpynsuus). 3akiaaKa OpraHoB U TKaHEW U3 3apOJBIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSIHUE 4YacTed pa3BUBAIOUIErocs 3apoiblia (3MOpUOHAIbHAS HWHAYKIIMS).
3akilaika TUlaHa CTPOEHUSI KUBOTHOTO KaK pe3yibTaT HUEPaAPXUUECKUX
B3aMMOJICUCTBUI TeHOB. BrnusHMe Ha >MOpPHUOHAIBHOE PA3BUTHUE PA3ITUYHBIX
(haKTOpPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHBIA Tepuona. [Ipsmoe u
HempsiMoe pa3Butue. PasButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KHUBOTHBIX. bHoJlormdyeckoe 3HaYe€HHE TMPSMOTO0 U HEMPSIMOTO
pa3BUTHUSI, UX PaACIPOCTpaHEHUE B MpUpOJE. THIBI pOCTa >KMBOTHBIX. DaKTOPHI
PETYJISIUN POCTA KUBOTHBIX U denoBeka. CTaauu mocTIMOPUOHATHHOTO Pa3BUTHUS



y ’KUBOTHBIX U yenoBeka. [leproibl oHTOorene3a uenoneka. CtapeHue u CMEPTh Kak
OHMOJIOTHYECKHE MTPOLIECCHI.

PasMHoxxenue u pasButue pacteHuil. ['amerodur m cropodut. Meiio3 B
KU3HEHHOM ITuKJIe pacTeHuid. OOpa3zoBaHue criop B mpolecce Meitosza. 'amerorenes
y pacteHuil. OII0I0TBOPEHNUE U PA3BUTUE PACTUTENBHBIX OPraHU3MOB. J[BOiHOE
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHnu3MBbl pEryJiiuy OHTOTEHE3a Y PACTEHUIN U )KUBOTHBIX.

JleMoOHCTpanun

[Toptpetsi: C. I'. HaBamus, X. Hlneman.

Tabmuubl u cxeMmbl: «BereratuBHoe pa3MHOXkeHUE», «Tumbl Oecnoyioro
pa3sMHOXEHUD», «Pa3MHOXKEHHE XIIaMHIOMOHAIb», «Pa3MHOXKEHUE 3BIIICHBD,
«Pa3MHOXeHUEe THUAPBY, «Meio3», «XpoMocoMmbly, «I'amerorenes», «CTpoeHue
SUUEKIETKH U crepmaro3onna», «OCHOBHBIE CTaauHd OHTOreHesa», «lIpsmoe u
HENpsAMOE pa3BuTue», «Pa3BuTme Malckoro xyka», «Pa3Butme capaHum»,
«Pa3Butue nArymkm», «JIBoMHOE OIJIONOTBOPEHHE Yy IIBETKOBBIX PACTCHUIN,
«CTpoeHue CeMsH OJHOJIONBHBIX U JBYJOJIBHBIX pacTeHUN», «KW3HEHHBIN UK
MOPCKOM KammycTbh», «JKU3HEHHBIN UK MXa», <« KU3HEHHBIN UK NAaTOPOTHUKAY,
«OKWU3HEHHBIN TUKI COCHBDY.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SULEKIETOK MU
CIIEpPMATO30UI0B, MOAENb «LIUKIT pa3BUTHSA JATYIIKNY.

JlaGoparopHasi padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOTpenapaTax».

IIpakTuyeckass padora «BpIABICHHE TPU3HAKOB CXOJCTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pPa3MHOXXEHUS BBICIINX
pacTEHUIN.

Tema 11. I'eneTuka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBNIEHUS U PAa3BUTHUS TCHETHKHU Kak Hayku. PaboTel I'. Menpens,
I'. ne ®puza, T. Moprana. Ponp oTedueCTBEHHBIX YUYEHBIX B Pa3BUTHUU T'€HETHKH.
Pa6oter H. K. KonsrioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapnieuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBbL. [ OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBbIE TEHbI, AJIbTEPHATUBHBIC IPU3HAKHU, JTOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUS, THOPUABI, TEHOTHI, ()EHOTHII.
OcHOBHBIE ~ METOABI  TCHETUKU:  THOPUIIOIOTUYECKUH,  IUTOJOTUYECKHUH,
MOJIEKYJISIPHO-TEHETUYECKUH.

JleMmoHCTpauuu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckui.

Tabnuie! U cxeMbl: «MeTo1bl TeHETUKI, «CXEMbI CKPEITUBAHUS.

Jlabopatopuasi paGora «Jlpozodunma Kak OOBEKT TEHETHYECKHUX

UCCIICIOBAaHUI».
Tema 12. 3aK0HOMEpPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHaenss — 3aKOH

eAMHO00pa3usi TMOPUJIOB MepBOro nokoJyieHus. [IpaBuiio nomuHupoBanus. Bropoi
3aKOH MeHaensa — 3aKOH paclIeIuieHds] NpU3HAKoB. [luTomormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpemuBanus. [ MoTe3a YMCTOTHI TaMeT.

AHanmsupyroniee ckpemupanue. [[poMexyTOUHbIA XapakTep HACIEIOBAHU.
Pacuieruienne npu3HakoB Ipy HEMTOJIHOM JOMUHUPOBAHNH.

JurubpugHoe ckpemuBanue. Tpetuil 3akoH MeHiens — 3aKOH HE3aBUCUMOTO
HacJeI0BaHUsI TPU3HAKOB. [luTOMOrnYeckre OCHOBBI AUTUOPUAHOTO CKPEIIMBAHUS.

CuerienHoe HacnefoBaHue npusHakoB. Pabotel T. Moprana. CrernsieHHoe
HACJICJIOBAHUE T'€HOB, HAPYLICHHWE CIEIUICHUS MEXAY TI'e€HamMu. XPOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetuka nosia. XpoMOCOMHBIN MEXaHU3M ONPEACICHUS MToJ1a. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M rereporaMmeTHbld 1on. ['eHeTnyeckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enoTun kak uenoctHas cucrema. [eioTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHbIN auienn3M. B3auMonencTBue HEauIeNIbHBIX T'E€HOB.
Kommnnementapuocts. Onucras. [lomumepust.

['eHeTMYECKUIT KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKKE
(U3HOIOTUYECKUX  TPOIIECCOB, TMOBEACHUS W  KOTHUTUBHBIX  (YHKIIUH.
I'eneTnueckue MexaHW3Mbl CUMOMOT€HE3a, MEXAHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKPOOUOM». ['€HEeTHYECKHE acHeKThl KOHTPOIS M
MU3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TTIOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JleMoOHCTpauun

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuibr u cxemsl: «IlepBbrit 1 BTOpo# 3akoHbl Mennens», « Tpetuii 3akoH
Mennensa», «AHanusupyrollee cKpenBaHuey, «HemomHoe noMHUHHpOBaHUEY,
«CuernyieHHOe HAaclieJOBaHUE MPHU3HAKOB Y Jpo3oduiiby, «['eHeTnka monay,
«Kapuotun denoBeka», «Kapuotun npozoduiiby, «Kapuotum nOTHULBD,
«MHOX€ECTBEHHBIN ajIeIn3M», «B3auMoaecTBUE T€HOBY.

O6opynoBanue: MojeNlb I JEMOHCTpPAllMd 3aKOHOB €IMHOOOpasus
rUOpHUIOB TIEPBOTO TIOKOJEHUS MW pacHICIVICHUs NPU3HAKOB, MOJENIb s
JEMOHCTPAllUM 3aKOHA HE3aBUCHUMOIO HACJIEAOBAHUS NPU3HAKOB, MOJEIb IS



JEMOHCTPALUH CLEIUIEHHOTO HACJEI0BAaHMSI NMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckas padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKPEIIUBAHUA Y IPO30(DUITBD».

IIpakTuueckass  paGora  «U3yueHue  pe3ynbTaToB  JIUTHOPUIHOTO
CKpEUIMBaHUsA Y IPO30(DUIBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  popmupoBaHuHM (PeHOTHUIIA.
N3MeHunBOCTh pU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIC MPU3HAKHU. Bubl
W3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.

MomudukannonHas HW3MEHYMBOCTh. Poiab  cpenbl B (OpMHpPOBAHUU
MOAU(PUKALMOHHON HM3MEeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
pan u BapuarmoHHass kpuBas (B. Horanncen). CpoiicTBa MOIU(PUKALIMOHHON
U3MEHYHUBOCTH.

['eHoTMIIMYECKast U3MEHYMBOCTh. CBOKMCTBA T€HOTUITMYECKONW N3MEHYUBOCTH.
Buibl reHOTUITIMYECKOM N3MEHUUBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHatiBHas W3MEHYMBOCTb. Mei03 W TOJOBOM HpoIecC — OCHOBA
KOMOMHATUBHOU U3MEHUUBOCTH. P0OIh KOMOMHATUBHON U3MEHUUBOCTH B CO3/IaHUU
TeHETUYECKOr0 pa3HooOpa3us B Ipe/iesiax OJHOTO BUIA.

MyTanuMoHHasT W3MEHYMBOCTb. BuAbl MyTaluii: TE€HHbIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHBIE MYyTallMU. SnepHble W
nuToriazMaTuyeckue Mytanuu. CoMaTuyeckue U MoJIOBble MyTauuu. [TpuduHbI
BO3BHUKHOBEHUSI MyTaluid. MyTareHbl W WX BJIUSHHE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTALlMOHHOI'O IpoIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHoi m3MenunBocty (H.W. BaBuno). BHesnepHass W3MEHYMBOCThH U
HACJIEACTBEHHOCTbD.

Onucenemuxa U OSNUSEHOMUKA, pPOJb ONUSEHEeMUYECKUx Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOE } OPSAHUIMOS.

JleMoOHCTpanun

[Toptpersr: I'. ne @pus, B. Moranncen, H. U. BaBunos.

Tabmuubpl u  cxeMbl: «Bungbl  usmeHuMBOCTHY, «MoaudukalMoHHas
U3MEHUYHBOCTDY, «KoMmOuHaTuBHas U3MEHUYHMBOCTHY, «Meinosy,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeaoBeKa», « Buabl MyTaruiny.

O6opynoBaHue: *KUBbIE U TepOapHbIE IK3EMIUIAPbl KOMHATHBIX PAcTeHHH,
pucyHku (potorpadun) KUBOTHBIX C PA3TUYHBIMUA BUJIAMUA U3MEHYMBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKALUOHHON HU3MEHYMBOCTU. llocTpoeHue BapuallMOHHOTO psAga U
BAPUALIMOHHOU KPUBON».



IIpakTuyeckasas padora «Myrtauun y Japo3odunabl (Ha TOTOBBIX
MUKpOIpEnaparax)».

Tema 14. 'eHeTnka Yen0BeKa

Kapuorun uyenoseka. MexayHapoaHas MporpamMma HCCIENOBAaHUS T€HOMa
yejnoBeka.  Meroapl  M3YYEHHsS TEHETMKM  YEJIOBEKA: TIEeHEAIOTHYECKUM,
OJIM3HEIIOBBIH, IIUTOT€HETUUCCKHUMA, MOMYJISIHMOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECITICHUE TE€HOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHKUE, B TOM YHCIIE C MOMOIIBIO
[TI1P-ananu3a. HacneacTBeHHble 3a001€BaHUs YeIOBEKa. [ @HHbIE B XpOMOCOMHBIE
O0onie3HM 4yesnoBeKa. boie3HW ¢ HaACIeICTBEHHOW MPEeApaclonoKEHHOCTBIO.
3HaueHUE MEAUIIMHCKON T€HETUKHU B MPEJOTBPAIICHUHN U JICUEHUH T€HETUYECKHUX
3a00JieBaHUI 4YesloBeKa. MeIUKO-TeHEeTHUYEeCKOe KOHCYIbTUpOBaHUE. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HEeTHYECKOTO Tpy3a». DTUUYECKUE ACIEKThl MCCIEIOBAHHI B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TMOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3UYECKOMY U XMMUYECKOMY 3arpsi3HCHHUIO OKpY»Katolei cpeanl. ['eHeTnueckas
MPEIPACIOIOKEHHOCTh YEIIOBEKA K MATOJIOTHSM.

JemMoHCTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3yUYeHUs] TEHETUKU
yesoBekay, «I'eHeTnueckue 3a00JeBaHUsI YETOBEKay.

IpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POJIOCIOBHON.

Tema 15. Cesiekuusi OpraHusmMoB

JomecTukanus u celekuus. 3apoKICHHE CEIEKIUU U IOMECTUKALIUH. Y YEHHE
H. U. BaBunoBa o lleHTpax mUpOUCXOXIEHHUS M MHOTOOOpasusi KyJIbTYPHBIX
pactenuii. PoJib cenekuum B co3JaHuM COPTOB PACTEHUM U TOPO/T )KUBOTHBIX. COpT,
MopoAa, MTaMM. 3aKOH TOMOJIOTUHYECKUX PAJIOB B HACIIEICTBEHHON N3MEHYMBOCTH
H. W. BaBumnogsa, ero 3HaueHue JJisl CEEKIIMOHHOM pabOTHI.

Metonbl ceneKkiMoHHON paboThl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
VHIUBUYaJbHBIM. OTamnel KOMOWHAIIMOHHOM CCJICKIIUU. HcnwiTanue
npousBoAUTENeH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIICHKU
¢eHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIbio ananu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKUMOHHOM  paloThlI.
PaananvoHHbIN 1 XUMAYECKUM MyTareHe3 Kak UCTOYHUK MYTAlUMU Yy KyJIbTYPHBIX
dopm opranusmoB. lcmonb3oBaHME TEHOMHOTO PEIAKTUPOBAHHUS M METOJIOB
pekomOuHanTHBIX JIHK 1151 mostydeHust iCX0JHOTO MaTepuaa Jjisi CeJICKIUU.

[Tonyuenue MOJIUTIIIONIOB. Buytpusugosas TUOpUIU3aLIUS.
bnuzkopoacTBeHHOE  cKpemMBaHue, WM uHOpuauHT.  HepojactBeHHoe
CKpeniuBanue, win aytopuaudr. ['ereposuc u ero mpuumubl. Vcmosb3oBaHue
retepo3uca B cenekiuu. OtaanéHHas ruOpuausanus. [Ipeogonenue Oecriioaus



MEKBUJOBBIX THOPUAOB. JIOCTHKEHUS CENIEKIIMU PACTEHUM U KUBOTHBIX. «3€1E€HAs
DesoIoOYUAY.

CoxpaHeHne U N3y4eHUE FTeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX
JTUKAX POIUYEH ISl CO3JIaHUS HOBBIX COPTOB M THOPHUIOB CEIIBCKOXO3SMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u YnpaeieHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX  JHCUBOMHBIX 6 Yeadax YIVYUleHUs
CYyUecmeyomux u co30aHusi HO8blX NOpPOO, JUHUU U KPOCCO8, 8 MOM HYUCle C
npUMeHeHUueM COBPEeMEHHBIX MeMO008 HAYYHBIX UCCIe008aHUL, NePedosblX Uoell U
NepCneKmuBHbIX MexHOoI02UlI.

JdeMoHcTpauuu

[loptpersr: H. M. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuiel u cxembl: «LIeHTpbI TPOUCXOKICHUS U MHOTO00pa3usl KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACJIEACTBEHHONW M3MEHUYHUBOCTH,
«MeTtoapl cenexkuuny, «OTnanéHHas rudpuauzanus», «MyTarenes».

JlabopaTopHasi padora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN U IIOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHrue METOA0B CEIEKIIUU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID».

IKcKRypceusi «OCHOBHBIE METOJbI U JOCTHUKEHUSI CEJEKIMU PACTEHUU U
KABOTHBIX (Ha CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SUCTBO, B J1aOOpaTOpUIO
arpOyHUBEPCUTETA WM HAYUYHOTO IICHTPA)».

Tema 16. BuoTeXHOI0TUSI U CHHTETHYECKAsI 0MOJI0T U

OOBEKTHI, HCIOJIb3yeMble B OHUOTEXHOJIOTMU, — KIJIETOYHbIE U TKAHEBbIC
KYJBTYPBHI, MHUKPOOPTAHU3MBI, 150. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOONEUYEeHHE, TMOJYyYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOAENne. Mukpobuonornyeckuii cuHte3. OOBEKTHl MHUKPOOHOJIOTUYECKUX
TexHoJorui. [Ipon3BoAcTBO OeKa, aMUHOKHCIIOT U BUTAMHHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB IICJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHHUSI OPTAHU3MOB U UX KOMIIOHEHTOB,
COJICp KAIlUX HE BCTPEUAOIIUECS B MPUPOAE OMOCUHTETUYECKUE TTYTH.

Kinerounasa unxkeHepusa. MeToabl KynbTypbl KIETOK M TKAHEHM PACTEHHUU U
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuau3anuss W COMATHYCCKUM
smOpuoreHe3. Mcrnonb30BaHWE Tamjiou0oB B celeKnuu pacteHuil. llonyuenue
MOHOKNIOHANbHBIX anmumei. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpEHUE. PexoHCTpyKuus
SIMIEKJIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOI TpaHCIUIAHTAllUM SIIEP KIIETOK.



Texnonozuu 0300poeénenus, KyibmueuUpo8anus U MUKPOKIOHAILHO20 PA3MHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas HWHKEHEepUs. VCKyCCTBEHHBIH CHHTE3 TI€HAa U
koHcTpynpoBanue pekoMOuHaHTHeIX [IHK. Cozdanue mpanceennvix opeanusmos.
JIOCTHKEHUA U IEPCTIEKTUBBI XPOMOCOMHOM Y TEHHON HHXKEHEPUHU. DKOJIOTUYECKUE
U 3THYECKHUE MPOoOJIeMbl TEeHHOW WHKEHEPUH.

Menununckue ouorexnonoruu. [loctrenomuas uugposas menuiuna. [1LP-
JIUarHocTuka. MeTaOoJIOMHBI aHaJN3, TEHOUEHTPUYECKUI aHaliu3 MpoTeoMa
YeJjoBeKa ISl OLEHKU COCTOSIHHSI €ro 3J0pOoBbs. VMCnoib30BaHME CTBOJIOBBIX
kineTtok. TapretHas Tepanusi paka. 3D-OuommxkeHepuss s pa3pabOTKu
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEH COYETAHUEM TEXHOJIOTHMH TPEXMEpPHOTro OumompuHTHUHra U ckaddonauara
JUISL PELLIEHUS 3a/1a4 [TEPCOHATU3UPOBAHHON MEIULIHEI.

Co3naHne BEKTOPHBIX BakKIMH C LENbI0 OOecreyeHUs] KOMOMHMPOBAHHOU
3amuThl OT Bo30Oyautenet OPBU, ycTaHOBiieHHME MOJNEKYJSPHBIX MEXaHHU3MOB
¢yuxunonupoBanus PHK-congepkamumx BUPYCOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00J1€BaHuUs YEIOBEKA U )KUBOTHBIX.

JemMmoHCTpanuu

Tabmunps! u cxemsl: «Mcnoib30BaHNEe MUKPOOPTaHU3MOB B IIPOMBILIIIEHHOM
IPOU3BOJCTBEY, «KieTouHas HHXKEHepUs», «I eHHast HH)KEHEpUs».

JlaGopaTopHnasi pabdora «3ydyeHue 00beKTOB OUOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKHUCIBIX POAYKTOBY.

IKcKypeusi  «BHOTEXHONOTHS — BaKHEHIAs MPOU3BOAUTEIbHAS —CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHUYECKOE TPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLNMOHHBIX NPEACTABJICHHMI B
Oonosiornu

OomonnonHas Teopus Y. JlapBuna. lIpeanochliku BO3HUKHOBEHUSA
napBuHHM3MAa. JKU3Hb U Hay4yHas nestenbHocTh Y. JlapBuHa.

JBrokylye cuiibl HBOIIONMH BUIOB 110 Y. J[apBHHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXKEHHS OpPraHMW3MOB, HACIEACTBEHHas W3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunrernueckod Tteopun sBomouuu (CTI). HelTpanbHas
teopust dBomounu. CoBpeMeHHas JBOJIOLNMOHHAS  Ouojorusa. 3HauYeHUe
ABOJIIOLIMOHHOM T€OpUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemMoHCTpanuu



[Toptpetsl: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosnwe, Y. [lapun, C. C. YerBepukos, W. U. [lImansraysen, k. Xonnein, /1. K.
benses.

Tabnuub! u cxembl: «Cucrema xuBoit npupoasl (1o K. JIunnero)y, «Jlectauna
KUBBIX cymiecTB (1o Jlamapky)», «Mexanu3m GopMUpOBaHUS MPUCTIOCOOICHUHN Y
pacTeHul u KuBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y.
Hapeunay, «Haxomaku Y. [lapBunan, «Dopmbl O0OpbOBI 3a CyIIECTBOBAHUEY,
«Iloponpl romyOeit», «MHoroobpasue KylbTypHBIX (opm KamycThD», «llopomabl
JIOMAIIIHUX >KUBOTHBIX», «Cxema 00pa3oBaHus HOBbIX BUIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOIICHUS ABWXKYIIMX CHJI 3BOMIOLHMNY, «OCHOBHBIE MOJOKEHUS
CUHTETHYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOLMSA U €€ pe3yJIbTaThl

[TonynsAnuns Kak 3JIeMEHTapHas €IWHHNA 3BOJIOLUH. COBpEMEHHBIE METO/IbI
OLICHKM T€HETUYECKOT0 pPa3HOOoOpa3zus M CTPYKTypbl NOmyssinuil. V3meHenue
reHo)oHAa NOMYJSIIMM KaK 3JEMEHTAPHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOpbl (ABMIXKYIIUE CHUJIBI) SBOJIONUU. MyTallMOHHBIN
npouecc. KoMOuHaTuBHas u3MeHuUMBOCTh. [Jlpeii reHoB — ciy4aiiHble
HEHaIIPaBJICHHbIE U3MEHEHUS YacTOT ajieiel B NOMysusax. DPdEKT oCHOBaTENS.
Ippexm o6ymuinounoeo copaviuika. CHUdMCEHUE 2eHEMUYECKO20 PA3ZHO00PAa3UsL:
npuyunsl u cieocmsus. Ilposenenue agpghexma opeticha 2enos 8 OONLUUX U MATILIX

NONYIAYUSIX. Murpanun. N3omaums MO JISILUI: reorpaguyeckas
(mpocTpaHcTBeHHAas), Ouonoruyeckas (penpoAyKTHUBHAs).
EctecTBeHHbIil 0TOOp — Hampasistonmi ¢daktop 3Bomonuu. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JBIKYIIMHM, CTaOWIM3UPYIONINM,  pa3phIBAIOIINAN
(mm3pyntuBHbIi). [lonoBoit 0TOOP. BO3HUKHOBEHHE W SBOMIOIUS COIMATIHLHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco6seHHOCT,  OPraHW3MOB  KaK  pe3yibTaT  MHUKPOSBOJIOIMHU.
Bo3HukHOBeHME MPUCTIOCOOICHUH Y OpraHu3MoB. ApoMop(dO3bl U HAMOAIANITAIIIH.
[Tpumeps! mpUCTIOCOOJICHHI Y OPraHU3MOB: MOPQOIOTHUYECKHE, (PU3NOJIOTHUECKHE,
OnoxuMuyeckue, TmoBeAeHYecKne. OTHOCUTENBHOCTh  MPUCHOCOOJICHHOCTH
OpPraHU3MOB.

Bun, ero xkputepunm u CTpykTypa. BumooOpazoBanue Kak pe3yibTaT
MUKpPO3BOJIIOIMU. M3omsanus — kioueBoi ¢aktop BujpooOpazoBanus. Ilytu wu
CITOCOOBI BHJI000pa30BaHMUS: ajutonaTpuyecKoe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTrMYECKOe), «MT'HOBEHHOE)» (monumIonM3aIKsl,
rubpuan3anus). JJmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

MexaHu3Mbl GOpMUPOBAHUS OUOTOTHIECKOTO pa3HOOOpa3usl.



Posib 3BONMIOLIMOHHON OHOJIOTHH B pa3pabOoTKe HAyYHBIX METOJOB COXPaHEHHUSI
OouopazHooOpasusi. MHUKPOIBOIIONUS W KOJBOJIONUS IMAPA3UTOB M HMX XO3S5EB.
Mexanu3Mbl HOPMUPOBAHUS YCTOMUYHMBOCTH K aHTUHOMOTHUKAM U CIIOCOOBI OOPBOBI €
HEH.

JleMoHcTpaL UK

[Toptpetsi: C. C. UerBepukos, J. Maiip.

Tabmuubl 1 cxembl: «MyTallMOHHas W3MEHUYUBOCTHY, «[lomynsunonHas
CTpyKTypa BuAa», «Cxema nposiBiieHus 3akoHa Xapau—BaitnOepray», «/[pmwxymiue
CUJIBI IBOJIIOIUMNY, «IKOJOTUYECKAs M3OJSAIUs MOMYJSIUNA CeBaHCKOW (openny,
«["eorpaduieckas H30AIMS TUCTBEHHUIIBI CHOMPCKOH U IMCTBEHHULIBI JayPCKON,
«lTonmymALIMOHHBIE BOJHBI YUCIEHHOCTU XUIIHUKOB M XKepTB», «Cxema nercTBuUs
€CTECTBEHHOT0 0TO0pa», «PopMbl OOPHOBI 32 CyleCTBOBaHUEY, «HIYyCTprUaIbHbIN
MenaHusm»,  <«OKuBble — uckonaembie»,  «lIoKpOBUTENbCTBEHHAss  OKpacka
KUBOTHBIX», «IIpemympexnaromas OKpacka JKUBOTHBIX», «DU3HOIOTHYECKUE
agantaiuny, <«lIpucnocoOIEHHOCT, OpPraHU3MOB HM €€ OTHOCHTEIBHOCTHY,
«Kputepun Buga», «Buabl-nBoitHukmn», « CTpyKTypa BUja B mpupoae», «Crnocoosl
BH1000pa3oBaHus», «I eorpadguyeckoe BUI000pa3oBaHue TPEX BUIAOB JIAHIBIIICH,
«IKOJOTMYECKOE BUAO000pAa30BaHUE BUIOB CUHULY, «llomuImonabl pacTeHuin»,
«KamycTHo-peieuHbIi THOPUIY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMU HACEKOMBIX, Uydelia NTUIl U
3Bepel ¢ mpuMepaMy pa3IMuHbIX IPUCTIOCOOJICHUM, Yydelia MTUI] U 3BEPeil pa3HbIX
BUJIOB, TepOapuM pacTeHHH OJIM3KWUX BHIOB, OOPA30BABIIMXCSA Pa3IMYHBIMHU
crioco0amu.

JlabopaTopHasi padoTa «BrIsIBICHHE H3MEHYMBOCTH Y OCOOEH OJTHOTO BUIIA.

JlabGopaTopHnasi padora «IIpucnocoOseHust OpraHu3MOB U KX OTHOCUTEIbHAS
1IEJIECO00PAZHOCTHY.

JlabopaTtopnasi paGora «CpaBHeHHE BHUJOB 1O MOP(POJIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLMSA U €€ pe3yJIbTaThl

Metonbl  u3ydeHHss MakposBosronuu. [lameoHTONMOTHMYECKHE  METOAbI
uzydeHuss osBomonuu. llepexoanble ¢opmbl W (UIOrEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpaduyeckue meTonpl u3ydeHus sBodonuu. CpaBHeHHE (IIOpHI U
dayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emnau. Bumbi-
SHJIEMUKHU U PEJUKTHI.

OMOpPHONIOrHYECKHe U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHUS
ABOMIONMHU. ['eHeTHUeckue MeXaHW3Mbl HSBOJIIOLMM OHTOTEHE3a M MOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJIOTUYHBIE  OpPTraHBI.
Pynumentapusie  opranbl M araBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,



OMOXMMHYECKHUE U MATEMATUYECKUE METO/IbI M3YUECHHUsI SBOIOIMH. ['OMonornuHbie
redbl. COBpeMEHHBIE METO/IbI TOCTPOCHUS (PHIIOTEHETUYECKUX JCPEBbEB.

XPpOMOCOMHBIE MYTaIlMU U 3BOJIFOLIUSA TEHOMOB.

OO0mume 3aKOHOMEPHOCTH (TpaBWIIa) IBOJIOMUH. [Ipunyun cmenvl GyHKYuULL.
HeobOpatumocTs 3BosonMu. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIMH.

JdemMoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, J. I'ekkelns.

Tabnuubl 1 cxembl: « OUIOTEHETUYECKUN PsIZl JOMIATNY, «APXEOINTEPUKC,
«3Bepo3yOnie  smiepb»,  «Creromedanby, — «Punmodurey,  «CemeHHBIC
nanopoTHUKn», «buoreorpaduueckue 30HbI 3emin», «Jlpeiid KOHTHUHEHTOBY,
«PemukTely, «HavanbHble cTaguu SMOPHUOHAIBHOTO PA3BUTUSI TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aHAJOTUYHBIE OpraHb», «PyIuMEHTHI»,
«ATaBU3MBDY, «XPOMOCOMHBIE HA0OphHl 4YEJIOBEKa U IIKMMIIaH3e», «l JIaBHbIE
HaIpaBJICHUS 3BOJIOIUIY, «O0111e 3aKOHOMEPHOCTH IBOJIIOIHI.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKA HCKOMAeMbIX OCTaTKOB
OpraHu3MOB, MYJISI’KHM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKLIUA HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BUTHE JKM3HU HA 3emJie

HayuHble TUMOTE3bl NPOUCXOXKIEHUS >KU3HU Ha 3emie. AOHOTeHe3 U
naHcrepmus. JJoHaydHble MPEACTABICHUS O 3apOKJIECHUU KU3HU (KPEALMOHU3M).
['unoTre3a NOCTOSIHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepxkeHue onbiraMmu .
Penu, JI. Cnannanuanu, JI. [Tacrepa. [Ipoucxoxxaenue sxM3HU U aCTPOOUOJIOTHSI.

OcHoBHBbIE JTaIlbl HEOPraHU4YECKOU DBOJIIOLUH. IImanerapHas
(reoyornueckas) SBOJIIOIMA. XUMHYECKash »dBOJIOIUSA. AOHOTEHHBIH CHHTE3
OopraHnyeckux BemecTB u3 Heopranudeckux. Omeir C. Mumnepa u I'. HOpwu.
O6pazoBanue noMMepoB U3 MoHOMepoB. KoariepaTHas runote3za A. M. Onapuna,
runoresa mnepBuyHoro OynboHa Jx. XonpelHa, reHernyeckass rumnore3a [
Ménnepa. Pu6osumbr (T. Yek) u rumoreza «vmpa PHK» V. T'unGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Hcropust 3emin 1 MeTObI €€ n3yueHus. FickonaeMple OpraHu4ecKrue OCTaTKH.
I'eoxpononorust U e€ Meronpl. OTHOCUTENIbHASI U a0COJIIOTHAsT T€OXPOHOJIOTHS.
['eoxpoHoNOrnyecKkas 1nkaaa: 0Hbl, 3pbl, IEPUOJbI, FTTOXH.

Hauvanbnblie 3Tambel opranndeckoi 3Bosirouuu. [losiBiieHME W 3BOMOLMSA
NEPBBIX KJIETOK. DBOJIOLMS MeTaboyin3Ma. BO3HHUKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTUIEHKM KaK aHaJjior MEPBBIX Ha 3eMie cOOOIIECTB.
CrpomatonuTsl. [IpokapuoThl U 3yKapHUOTHI.



[Tpoucxoxaenue 3ykapuoT (CUMOUOTEHE3). DBOIIOLUOHHOE MPOUCXOKICHUE
BUpPYCOB. lIponcxoxaeHrne MHOTOKJIETOYHBIX OPraHu3MOB. BO3HUMKHOBEHHE
OCHOBHBIX I'PyII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOUUUA BbICIIMX pacTeHUil. OCHOBHbIE apoOMOP(O3bI
pactenud. Bbixoxm pacrtenuii Ha cymry. IlosiBlieHHE CIIOPOBBIX PACTCHUH W
3aBoeBaHue uMu cymun. CemeHHble pacTeHus. [IpoHcXoKIeHHe LBETKOBBIX
pacTeHuil.

OCHOBHBIE 3Tallbl 3BOJIONUHU >KMBOTHOTO Mupa. OcHOBHBIE apoMop(ho3bl
KUBOTHBIX. BeHnckas ¢dayna. KeMOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpHoOBbIE KUBOTHBIE. JKU3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Tpoucxoxnenane ampubuii m pentuiauii. [IporcxoknaeHHe MIICKONMUTAIOMNX U
ntuil. [lpuHnun kmroyeBoro apomopdoza. OcBoeHHe O€CMO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pasutne xku3HM Ha 3eMje MO ’paM U MEepUoJaM: apxeu, MPOTEPO30il,
najaeo30i, Me3030i, KaitHo30M. O01Iast XapaKTepUCTHKA KIIMMAaTa U T€OJIOTUYECKUX
npoueccoB. [losiBlieHrEe U paciBET XapaKTEPHBIX OPraHU3MOB. YTJieoOpa3oBaHUE:
€ro yCJIOBUS U BIIMSHHUE HA ra30BbIi COCTAaB aTMOC(]EpHI.

MaccoBbie BBIMUPAHHUSI — SKOJIOTHYECKUE KPU3UCHI Mpouuioro. [Ipuuunel u
CIEACTBUSL MAacCOBBIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHMYECKUNA KPHU3HC, €T0
ocobennoctu. [Ipobiema coxpanenus 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHmyeckoro mupa. llpuHumnsl kimaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPTaHU3MOB.

JemMmoHCTpanuu

[Toptpetsl: @. Penn, JI. Cnasmanuanmy, JI. [Tactep, . 1. Meununkos, A. .
Omnapun, [Ix. Xonnein, I'. Mémnep, C. Muinep, I'. IOpu.

Ta6muiel u cxembl: «Cxema onbiTa @. Penny, «Cxema onbita JI. ITactepa o
U3YUYEHUIO CaMo3apoxaeHus xuzHm», «Cxema ombita C. Mumnepa, I'. FOpwn»,
«JTanbl  HEOPraHWUYECKOW  »BoMOIUW»,  «['€OXpoHONOrMYecKas  IIKaJay,
«HauanpHble 3Tanbl OpraHUYecKol 3BoIOLUN», «CxeMa o0pa3oBaHUs AYKapHOT
nyTéM cuMmOuoreHesa», «CucreMa KuBOM mnpuponb», «CTpoeHHE BHUpPYyCay,
«Apomop¢o3bl  pacteHuit», «Punno@uth», «OOHOKIETOYHBIE BOAOPOCIN,
«MHorokneToynsie  Boaopocin», «Mxwu», «llanopoTtHukm», «l'0l0OCEMEHHBIE
pactenus», «Opranbl IBETKOBBIX paCTeHHI, «CXeMa pa3BUTHSI AKUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIXY, «IIpocteitmmey, «Kumeunononoctasie», «Ilmockue
yepBu», «Umenucronorue», «PwIOB», «3eMHOBOIHBICY, «IIpecMbIKarommecs,
«lItnney, «Mitexkonuraromue», «Pa3Butue xKu3HU B apXeuCcKou 3pe», «Pazsurtue
KU3HU B IIPOTEPO3OMCKOU 3pey, «Pa3zBuTue XKU3HU B NAJICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pey», «Pa3BuTre ®KU3HU B KAWHO30MCKOU 3pey,
«CoBpeMeHHas CUCTEMA OPTAHUYECKOTO MUAPA.



O6opynoBanue: repOapuuM PaCTEHH pPA3IUYHBIX OTAEIOB, KOJUICKIIUH
HAaCEKOMBIX, BII&KHBIC MPENapaThl >KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJIICKIIMH
UTJIOKOYKHX, CKEJIEThI TO3BOHOYHBIX KUBOTHBIX, UydeJia IITHL] U 3BEPE, KOJUIEKIIUH
OKaMEHEJOCTEW, TOJIE3HBIX MCKOIMAEMBIX, MYJSDKA OpPraHMYECKUX OCTATKOB
OpPraHn3MOB.

BupryannHas n1aboparopHas padora «MojaenupoBaHue onbIToB Musiepa—
FOpu o n3ydyeHunto abMoreHHOTro CUHTE3a OPraHNYECKUX COSAMHEHUN B IEPBUYHOMN
aTMocdepe».

JlaGopaTopuasi paGora «/3ydeHue W omMcCaHHE HMCKOIMAEMBIX OCTAaTKOB
IPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydueHue ocoOEHHOCTEH CTPOCHHS PaCTCHHI
Pa3HBIX OTAEIOBY.

IpakTnueckas padora «M3yueHrne oCOOCHHOCTEN CTPOCHUS MTO3BOHOUHBIX
KUBOTHBIX».

Tema S. IIpoucxo:kaeHue 4eJI0BeKa — AHTPOIIOI eHe3

Pa3znensl 1 3a1aum aHTPONOJIOrMU. METOIbI aHTPOIIOJIOTHH.

CraHoBJIEHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. PenurunosHbie
B0O33peHUA. COBPEMEHHbBIE HAYYHBIE TEOPHUHU.

Cx0AcTBO yenoBeKa C KUBOTHBIMH. CHCTEMATUYECKOE MOJIOKEHUE YETTOBEKa.
CBugerenbcTBa  CXOJACTBA  YENOBEKA C  JKUBOTHBIMU:  CPaBHUTEJIBHO-
MOPGOJIOrHYECKHE, AMOPHUOJIOTUYECKHUE, bU3M0SI0TO-OMOXUMUYECKHE,
noBesieHueckre. OTanyus 4eaoBeKa OT KUBOTHBIX. [IpAMOX0XKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE T'OJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JIBvokymue cuibl ((haKTOphl) aHTPOIIOTeHE3a: OMOJIOTUYECKHE, COITHANIbHEBIE.
CooTHollleHrne OUOIOTUYECKUX U COIIMAIIBHBIX (DAKTOPOB B AaHTPOTIOTCHE3E.

OcHOBHBIE CTaJMM aHTpororeHe3a. PaHHue yenoBekooOpa3Hbie 00€3bSHbI
(TIPOKOHCYJIBI) M PaHHUE MOHTU/IBI — OOIIIHE MPEIKU YETOBEKOOOPA3HBIX 00€3bsH H
TM0/1e. ABCTPAIONUTEKU — JBYHOTHE MPEIKH Jtojei. YeaoBeK yMenblid, MepBbIe
M3TOTOBIICHUS OPYAHUM Tpyaa. UenoBeK NpsMOXOSAIINN U ITEPBBIN BBIXOJ JIFOJIEH 32
npeaensl Appuku. Uenosek reiaenboeprckuii — 001muid Npe1oK HeaHAepTaTbCKOTO
YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YenoBeK HEaHAEPTAIbCKUU Kak BHUJ JIIOJIEH
XOJIOZHOTO KJIMMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu Adpuku. [laneoreHetnka wu
NaJI€OT€HOMUKA.

DBOJIIOLIMST COBPEMEHHOTO ueJioBeKa. EcTecTBeHHBI OTOOp B MOMYISAIUSAX
geynoBeka. MyTanuoHHBIN Tporiece u moaumMopdusM. [lomynsirioHHbIE BOJHBI,
npei¢ reHoB, murpanus U «d(GQPeKT oCHOBATENs» B MOIMYJISIITUIX COBPEMEHHOTO
YEJI0BEKa.



Yenoseueckne pacel. IloHatne o pace. bosbmme pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpallo-HErpoujHasl  (PKBaTOpHUANIbHAsI),  MOHIOJIOMHAS
(a3uarcko-aMepukaHckasi). Bpemss u myTu pacceneHus 4deloBeKa IO IUIaHETE.
EnuHctBo  yenoBeweckux —pac. HayyHad  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoOaeHHOCTh 4YeNOBEKa K pPAa3HbIM YCIOBUSM OKPYXKAIOLIEH CpeJibl.
Brnusinue reorpaguueckoit cpesl u apeiida reHoB Ha MOPGOIOTHIO U (PU3HOIOTHIO
YEJI0BEKa.

MexaucuMiuinHapHbple  MeToabl B (usmueckodt  (OMOJOTHYECKO)
AHTPOMOJIOTUU.  OBOJIOLMOHHAS ~ AHTPONOJIOTHS W MHaJCOAHTPOIIOJIOTHA
YeJIOBEUECKNX NOMyJsuuid. buocouuanbHple HccaeqoBaHUs MPUPOJBI YEJIOBEKA.
HccnenoBanue KOBOMIOIUHN OMOIOTUYECKOTO U COIIMAIBHOTO B YEIOBEKE.

JdemoHCcTpauuu

[Toptpetsr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

TaOmumps! 1 cxembl: «MeToJIbl aHTPOIOJIOTHN», «I 0JIOBHOM MO3I UeIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKENneT 4YeloBeKa M CKEJNeT IIMMIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD), «JIBUKYILIHE CHIIBI aHTPOIIOT€HE3a», « DBOIIOIUMOHHOE
IpPEBO  YeIOBEKa», «ABcTpamonuTek», «UYenoBek  ymensli», «Yenosek
npAMOXOISIINY, «JleHncoBckuid uenoBek» «Heannepranbub», « KpoMaHbOHUBD,
«IIpenku yenoBekay, « Tansl IBOJIOLUHN YEI0BEKA», «Packl uenoBekay.

OO6opynoBaHue: MYJISDKM  OKaMEHEJIOCTEH, TMPEIMETOB  MaTepHaIbHOU
KyJIbTYypbl TpPEAKOB 4YEJOBEKa, penpoaykuuu (pororpaduu) KapTuH C
MU(OJIOTUYECKUMU U OMOJICMCKUMHM CIOK€TaMU TPOUCXOXKIACHUS 4YeJOBEKa,
(pororpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJIOBEKa, MOJIEIb
gyepera 4esIoBeKa ¥ yepena NMMIIaH3€, MOJIEb KUCTH YE€JIOBEKA U KUCTH ILIMMITIAaH3E,
MOJIEJIA TOpca MPEAKOB YeJIOBEKa.

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHUS CKeJeTa
YeJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTnueckas padora «/3yueHne S3KOJOTMUYECKUX aJanTaluid YETOBEKa.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOIICHUSIX OPraHM3MOB H
HAIOPraHM3MEHHBIX CHCTEM C OKPY/KaKIIeHl cpeaou

3apoxaeHre U pa3BUTHE 3KoJIoruu B Tpynax A. I'ymbonsara, K. @. Pynbe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenst u 3amauun
sKoj0ruu. CBs3b 3KOJIOTUHU C APYTUMH HayKaMHu.

Metonbl 3konioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHU:
OpUpoOIHble W JabopaTopHble. MojaenupoBaHuE B HKOJOTUA. MOHUTOPHHT
OKPYXKAIOIIEH CpeIbl: TOKAITbHBINA, PETUOHATBHBINA U TJIOOATBHBIN.

3HaueHue DKOJOTMYECKUX 3HAHUM JUIA  4YeJIOBEKa. OKOJOTMYECKOE
MHUPOBO33pPEHUE KaK OCHOBAa CBA3EH YeloBeuecTBa C Mpuponaoi. dopMupoBaHue
AKOJIOTUYECKOHN KYJIbTYPhl U IKOJIOTUYECKON TPAMOTHOCTH HACETIEHUSI.



JdemMoHcTpanuu

[Toptpetsi: A. I'ymbonsar, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxemsl: «Paznens sxosnorun», «Metoasl 3Koyorun», «Cxema
MOHUTOPHUHTA OKPYKAOLIEN CPEIBD.

JlabopaTopHas padora «3yueHune METOJI0B JKOJIOTUYECKUX
HCCIIEA0BAHUI.

Tema 7. OpranusmMsl u cpea 00UTAHUS

Dxosioruueckre GakTopbl U 3aKOHOMEPHOCTH uX AeiicTBus. Knaccudukarms
AKOJIOTUYECKUX (PaKTOpOB: abUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. O01ue
3aKOHOMEPHOCTH JAEWUCTBUA 3Kojorudyeckux Qaxtopos. IlpaBuno muammyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTraHHU3MBI.

Abuotnyeckue ¢akropbl. CBeT Kak 3Konoruueckuin axrop. [eiictBue
Pa3HBIX YYACTKOB COJHEYHOIO CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHHI W JKMBOTHBIX [0 OTHOLICHHIO K cBeTy. CHrHajabHas pojb CBETa.
DOoTONEPUOIU3M.

Temneparypa kak »skojormyeckuid Qakrop. [lelicTBue Temmeparypbl Ha
opranu3Msbl. [ToMKHIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxxnocth kak skojorumyeckuil (axrtop. IlpucnocobiieHus pacTeHud K
nojAep>kaHuio BogHOTO Oananca. Knaccudukanuss pacTeHUil MO OTHOIIEHUIO K
Bozie. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHWs OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3AYIIHAs, MMOYBEHHAS,
ryOMHHAsT ~ TMOATIOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3NKO-XUMHUYECKHE
0COOEHHOCTH cpell 00uTaHus opraHu3MoB. Iprcnocobienns opraHu3MoB K )KU3HU
B Pa3HbIX cpeaax.

buonornueckne putmbl. BHemHne um BHyTpeHHUME pUTMBI. CyTOYHBIE H
roJIMYHble PUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUH JKU3HU.

JKuznennsie hopmbl opranu3MoB. [loHsTHE 0 )ku3HeHHOU hopMme. JKu3HEHHBIE
dbopMBl pacTeHMil: JEpeBbs, KYCTapHUKU, KYCTapPHUYKHA, MHOTOJIETHHE TPAaBBI,
oJlHOJNeTHHE TpaBbl. JKu3HEHHBbIE (POPMBI KUBOTHBIX: THAPOOMOHTHI, FT€OOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOCHHUS U 00pasa >KU3HHU.

buotnueckue dhaxTopsl. Buapl OM0THYECKUX B3aMMOICHCTBHIN: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOM03 u ero ¢opmel. [lapazutusMm, koomepauus, MyTyalusM,
KOMMEHCAIIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTRO). Herpoduueckue
B3auMoelcTBus  (Tomuueckue, Qopuyeckue, (paOpuueckue).  3HaUeHUE



OMOTHYECKMX B3aMMOJACWUCTBUI MJIsI CYHIECTBOBAHUS OPraHU3MOB B Cpele
oOurtanud. [IpuHIUIT KOHKYPEHTHOTO UCKIIOYEHUS.

JdemMoHcTpauuu

Tabmuubr u cxembl: «Oxonorudeckue (GaxkTope», «CBETOBOM CIEKTpPY,
«IKOJOTMYECKHUE TPYNIbl )KUBOTHBIX IO OTHOLIEHUIO K CBETY», « TEerIOKpOBHbBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XMBOTHBIC», «DU3MOJIOrMYECKUE AaNaNTalnun
KUBOTHBIX», «Cpenpl OOWUTaHUS OpPraHu3MoB», «DBHOJOTMYECKUE PUTMBDY,
«Kuznennsie popmbl pacTeHmD», « Ku3HeHHbIE (OPMBI AKUBOTHBIX)», « DIKOCUCTEMA
[IMPOKOJIMCTBEHHOTO JIeca», «IDKOCUCTEMA XBOMHOTO Jeca», «Llenmu nuraHus»,
«XUIHUYECTBOY, «ITapazutuzm», «Konkypenmus», «CumOmno3y,
«KommeHcanm3m».

O6opynoBanue: repOapuud pacTeHUN U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIIMSHUIO PA3JIMYHBIX 3KOJOTUYECKHX (PAKTOPOB, TIepOapuH CBETOIIOOUBBIX,
TEHEJIIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUMN, CBETOJIIOOMBBIEC, TEHENIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHbBIE pacTEHUs, repOapuu U KOJUIEKIIMH TEIUIOI00UBBIX,
3UMOCTOMKHMX, MOPO30YCTOWUYUBBIX PACTEHUH, Uydesaa NTULl U 3Bepell, repOapun
pacTeHul, OTHOCSAIMXCA K rurpoduraMm, kcepopuraM, mMe30uTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYII, KOJUIEKIIMU KUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpelax,
repbapun M KOJJICKUMUM pACTeHHMM M IKUBOTHBIX, OOJIaJaloUIMX YepTamu
IOPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHH >KHU3HM, repOapuu u
KOJUIEKIIMM PACTEHUl W >KMBOTHBIX PAa3JIMYHBIX YKU3HEHHBIX (POPM, KOJUIEKLIUU
KUBOTHBIX, YYACTBYIOLMX B PA3JIMYHBIX OMOTUYECKUX B3aUMOACHCTBUSX.

JlabGopaTopnasi paGora «BpbisiBIeHHE NPUCTOCOOJEHUM OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlabopaTtopuasi padora «BrbIsiBIeHHE TMPUCITOCOOJICHUI OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPbI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX
MECT OOUTaHUSY.

Tema 8. Dxos10rust BUA0OB ¥ NOMYJISALHIA

OKOJIOTUYECKHE  XApPAaKTEPUCTUKA  TOMYJIALMUH. [lonynsauusa  Kak
Oounonoruyeckasi cucrema. Poiab HEOJHOPOAHOCTU Cpefbl, PU3HUECKUX OapbepoB U
0COOEHHOCTEN OMOJIOTMU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpbI
nonyyAuid. (OCHOBHBIE TIOKA3aTENW MONYJSILUU: YHUCIECHHOCTb, IIJIOTHOCT,
BO3pacTHasi W II0JIOBasl CTPYKTypa, pOXKIAeMOCTb, HPHUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIHSL.

DKonoruyeckass CTpykrypa nomyiasiuud. OLneHKa YHUCICHHOCTH MOMYJIALUH.
JIlvHaMuKa MONMyJAuy U €€ perysinusa. buoTHuecKku NOoTEeHLUal IOIMYJISALNU.
MopenrpoBaHue JUHAMUKH NOIMYJSIUU. KpuBbIE pocTa YUCIEHHOCTH OIS,
Kpusbie BbDKUBaHUS. Perynsmuss 4uCIEHHOCTH TOMYJSIUNA: POJb (HhaKTOPOB,



3aBUCSIIMX U HE 3aBUCAILUX OT INIOTHOCTH. DKOJOTUYECKNUE CTPATErUU BUJIOB (T- U
K-ctparerun).

[TonsiTue 00 sKojormyeckoil Hume Buaa. MecrooOutanue. MHOromepHas
Mozens dkosormdeckor Humm Jx.M. XatumHcona. Pa3zmepsl skosormdeckon
Huy. [loTeHnnanpHas u peaTn30BaHHAas HULLU.

Bua kak cucrema nonynsudid. Apeansl BUAOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJIEHWS W MHIpaluil >KWBOTHBIX. buonoruueckue
VMHBA3UM YYyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toprper: dx. . XaTdnuHCOH.

Tabmuupl W cXembl: «IKOJOTMYECKUE XapaKTEPUCTUKU  IMOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyisauun», «Bo3pacTHble  mupamuabl
nonynanun», «CKOPOCTh  3acCeleHUsi IMOBEPXHOCTH 3eMJIM  pa3lInYHbIMU
opranuzmammn», «Moaenb 3xkomorndeckort Humm J[x. M. XatauHconay.

ObopynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOaeHus ceMsiH paCTeHUI K pacCEeICHUION.

Tema 9. IKos10rus CO001IECTB. IKOJIOTHYECKHE CUCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexuay
OpraHu3MamH B OMOIIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. Jkx. Tencnn). dOyHKUMOHATBHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTHI, PEIYLIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cerd. AOUOTHUECKHE OJIOKU
skocucreM. [1ouBbl ¥ Wbl B 3KOcucTeMax. KpyroBopor BelecTs 1 NOTOK SHEPTUU
B DKOCHUCTEME.

OCHOBHBIE IOKA3aTENM SKOCUCTEMBI. brioMacca 1 IpoayKIus. DKOJIOTHYECKUE
MMpaMUbl YUCEN, OMOMACChl U SHEPTUU.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpotiku. Duykmyayuu.
HanpaBrieHHble 3aKOHOMEpPHBIE CMEHBI COOOUIECTB — cykueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOIOIE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnumakcHoe coodiectso. buopaznoodpasue u noaHoTa KpyroBopoTta
BELIECTB — OCHOBA YCTOMYUBOCTHU COOOIIECTB.

[IpupoaHbIE YKOCUCTEMBL. JKOCUCmEMbL 03ED U peK. IKoCUcmemMbl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 11ec08, Cmenel, NYCMblHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBbI. ArposkocucTeMa. ArpoueHos. Paznuuus
ME3K]ly aHTPOINOT€HHBIMH U PUPOAHBIMU SKOCUCTEMAMU.

YpboskocucreMmbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. [‘opojackas
braopa u dayna. CuHaHTpomu3alusi TOpojcKoi ¢ayHbl. buonornueckoe u
XO3s5IIICTBEHHOE 3HAaYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJCHCTBHUI OPTaHU3MOB B
sKocucTeMax. Poib Kackaownoeo sghgexma u 8ud08-30upukamopos (Kiroueswvix
61008) 8 (QyHKYUOHUpOBaHuu 3Kocucmem. IlepeHOC SHEPrUU U BEIIECCTB MEXKTY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIUN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX Ml AHTPOTIOTEHHBIX BO3JICHCTBHI.

Mexanuzmwi 6030eticmsust 3a2pA3HeHUL pA3HBLIX MUN08 HA CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCIMEMHOM  YPOBHAX,  OCHOBbl
9KOJIOSUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmeus. MeTomoIoTHs
MOHHUTOPUHTA €CTECTBEHHBIX M AaHTPOIIOTEHHBIX YKOCHCTEM.

JeMoHcTpaLun
IToptpert: A. k. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoueHo3a»,  «IDKocucTeMa

IIAPOKOJINCTBEHHOTO JIECa», «DKOCUCTEMA XBOMHOIO Jeca», «OyHKIHOHAIbHBIE
TPYMIIBI OPraHU3MOB B 3KOCcHCcTEME», «KpyroBopoT BemiecTB B akocucteme», «Llenu
nuTaHusl (MAcTOMIIHAS, JAETPUTHAsA)», «IKOJOTHMYEcKas MUpaMuJa YHUCEID»,
«IKojoruyeckas nupamuga 0uoMacchel», « IKOJOTUYECKAsT MUPAMUJIa SHEPTUNY,
«O0pa3zoBanue 6onotay, «IlepBuunas cykueccus», «BoccranoBneHue jeca mnocie
noxapa», «9KOCHCTEMA 03€pa», «ArpoueHo3», «KpyroBopor BemiecTs u MOTOK
SHEPruM B arpoueHose», «IIpumepsl ypoosKocucTeEM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydesia NTHUI] U
3Bepeit, repbapuu KyJbTypHBIX U TUKOPACTYIIUX PACTEHUH, aKkBapuyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onrcanue ypooIKOCUCTEMBD.

JlabopaTopnasi padora «l3ydyeHue pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKCKYypcHsl «IKCKYypCHsl B TUIMYHBIA OHMOTeo1eHo3 (B AyOpaBy, Oepe3HsK,
€JIbHUK, Ha CyXOJ0JIbHBINA UJIA TIOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKYpcUsi «IKCKYpCHUsI B arpo3KOCUCTEMY (Ha TOJIE€ WU B TEIUIMYHOE
XO3SICTBO)».

Tema 10. Buocdepa — rinodasbHas IKocUCTEMA

buocdhepa — oOmennanerapHas 00oyiouka 3emMiu, A€ CYLIECTBYET WU
CyILIeCTBOBAJIA XKM3Hb. Pa3BuTHe npeacraBieHuil o 6uocdepe B Tpynax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obnactu 6nocdepsnl u e€ cocran. XKupoe
BeIleCTBO Onocdepsl U ero GyHKIINH.

3aKOHOMEPHOCTH cyliecTBOBaHUus Ouochepsl. OcodeHHOCTH Ouochepsl Kak
rJ100aTbHON IKOCUCTEMBI. JImHaMu4eckoe paBHOBecue B onochepe. KpyroBopoTst
BEILIECTB U OMOTr€OXUMHUUYECKHUE LIUKJIIBI (YTaepoa, a30Ta). PUTMHUYHOCTD SIBJICHUN B
ouocdepe.



3oHanbHOCTH OMochepsl. [lonarue o Onome. OCHOBHBIE OMOMBI CYIITH: TYHAPA,
XBOMHBIE Ji€Ca, CMENIAHHbIE W IIMPOKOJUCTBEHHBIEC JI€ca, CTENHU, CABAaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOphs. Kiumar, pacTUTENbHBIA U AKUBOTHBIN
MHpP OMOMOB CYIIIH.

CtpykTypa u QyHKIHS KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO TIOTCHIIMAJIA U
ouochepHbIX PYHKIIUH.

JdemMoHcTpauuu

[Toptpetsi: B. W. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «l'eocdepsl 3emnn», «KpyroBopor azora B mpHpoOaE»,
«KpyroBopoT yriepoaa B mpupone», «KpyroBopor Kuciopoma B HPUPOIEH,
«KpyroBopoT Boasl B mpupojae», «OCHOBHBIE OMOMBI cymny, «KnmmmaTtuaeckue
nosca 3emun», «TyHapay», «Takra», «Cmemanneiii gec», «LLImpokoancTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycToiHay, « Tponumdeckuit gecy.

O6opynoBaHue: repobapuu pacTeHHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesoBek u OKpyka0Ias cpeaa

OKOJIOTUYECKHE KPU3UCHl W WX NpUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arpsa3HeHue Bo3AyIHou cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOTHOM
cpenpl. OxpaHa BOJHBIX pecypcoB. PaspymieHue mnouBbl. OXpaHa NOYBEHHBIX
pecypcoB. I3MeHeHne Kinmara.

AHTpOIIOTE€HHOE BO3ACHCTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTENIBHOTO U KMBOTHOTO Mupa. OCHOBHBIE MNPUHIIUIBI OXPAaHbI MPHUPOIBI.
Kpacusie xuuru. Ocobo oxpansiemble mnpupoansie Tepputopun (OOIIT).
Boranuyeckue canbl U 300J10THYECKUE TTAPKH.

OCHOBHbBIE TPUHUUIIBI YCTOWYMBOIO PA3BUTHUSI YEJIOBEUECTBA U IPUPO/IBI.
PanvonanpbHO€ ~ MPUPOMOMNONIB30BAHUE W COXpaHEHHWE  OMOJIOTMYECKOTO
pazHooOpasus 3emin. OOIMe 3aKOHOMEPHOCTH TJIOOATBHBIX DKOJOTHUECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIE MOCIECTBUS.

Pa3Butre METOJOB MOHHUTOPUHIA PAa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8auus nepexooa K pecypcocbepezaiowel u
KOHKYPEeHmMOCNnOoCcoOHot dHepeemuke. buonoeuueckoe paznoobpasue u buopecypcul.
Hayuonanvuvle ungopmayuonuvie cucmemvl, obecneuusaowjue O00CMyn K
ungopmayuu nO  COCMOAHUIO OMOENbHbIX 6U008 U 9IKkocucmem. (OcHosbl
IKopeadburumayuu dKocucmem U cnocoboos 6opvOvl ¢  OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHvIX IKOCUCTEM.

JdemMoHCTpanuu

Tabmuret 1 cxembl: «3arps3HeHne atMochepsny, «3arps3HeHne THaApocheps,
«3arpsi3aenue nouBs, «llapaNKOBBIN P PerT», «Oco00 OXpaHseMbie TPUPOTHBIC
TEPPUTOPUM», «MOJenu yrpaBiIsieMOro Mupa.



ObopynoBanue: Qororpaduu OXpaHIEMbIX PACTCHHM M KUBOTHBIX KpacHoit
kHuru Poccurickon ®@enepanuu, KpacHON KHUTM pernoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
BUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHMS
oOy4aronMMuUCss MporpaMM CpeaHero oOuero oO0pa3oBaHMs: JIMYHOCTHBIE,
METAIPEIMETHBIE U MTPEIMETHBIE.

B cTpyKkType TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUSI MPOTrPaMMBbl 10 OMOJIOTUU
BBIJICTICHBI CIICYIONIUE COCTABIIAIONIME: OCO3HAHUE OOYYaIOMIMMUCS POCCUUCKOM
IrPaXXIAHCKOM UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENIbHOCTH
U CaMOONpPENENCHUI0, Haiuuyue Mmomusayuu K OOyUYEeHHIO  OHOJIOTHH,
yeleHanpaeienHoe pazsumue BHYTPEHHHX YOEKIEHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPaAUIUNA pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJICTBOBATLCA B CBOECH
NEATEIIBHOCTH IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMHU CUCTEME
OMOJIOTUYECKOTO 00Pa30BaHUS, HAlUYUe NPABOCO3HAHUS IKOJIOTUIECKON KYIbTYPHI,
cnocobHocmu cmagums 1IN U CTPOUTH )KU3HEHHBIE TIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPAMMBI 10 OMOJIOTHHU JOCTUTAIOTCS B
€IMHCTBE Y4YeOHON ¥ BOCHUTATEIBLHOM JCSATEILHOCTH B COOTBETCTBUHU C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEACHUS U CIIOCOOCTBYIOT TIpOlleccaM CaMOTO3HAHUS, CaMOBOCIIUTAHUSA H
CaMOpa3BUTHSA, PA3BUTUS BHYTPEHHEW MO3ULUM JUYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY W MPABOIOPSAJIKY, YEIOBEKY TPyAa U CTapUIEeMy MOKOJICHUIO,
B3aMMHOI'0 YBA)XKCHUS, OEPEKXHOTO OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUIO H
TPpAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapojna Poccuiickon depepanuu, MpUpPOLIE H
OKPYKaroIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYArOLIUXCsl PYKOBOJICTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH MO3WUIUEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3WUTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCIIUPEHUE KU3HEHHOTO
OMbITA U OMbITA JEATEIBHOCTH B MPOIECCE pEAU3aAlUA OCHOBHBIX HAMpPABICHUN
BOCMUTATENILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3ULIMKU 00YUAIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHHE 3aKOHA
Y TIPaBONOPSIKA;



TOTOBHOCTB K COBMECTHOU TBOPUYECKOM JESITEIILHOCTH IMPHU CO3TaHUH YI€OHBIX
MIPOCKTOB, PEIICHWH YYeOHBIX W TIO3HABAaTEIbHBIX 3a7ad, BBITIOJHCHUU
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMEHUE YYHUTHIBATh B CBOUX JACHCTBUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKIECHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHHUYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, TO3HABATCIBPHBIX M HCCIEAOBATEIBCKUX 3a/ad, YBaKUTEIbHOIO
OTHOIIEHUSI K MHEHHUIO OINMOHEHTOB TMPH OOCYKICHWH CIIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOM JESITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUHUCKON Ipak 1aHCKOM UJICHTUYHOCTH, TTATPUOTHU3MA,
YBKEHUS K CBOEMY HapOy, YyBCTBAa OTBETCTBEHHOCTH Tiepes; PoauHol, ropaocti
3a CBOM Kpal, cBo PoJMHY, CBOH SI3BIK M KYJbTYpPY, IPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOIIIEHUE K MPUPOJTHOMY HACIICAUIO U TaMSITHUKAM MPUPO/IBI,
NOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHHCKMX YYEHBIX B CTaHOBJIEHHUE U
pa3BuTHE OWMOJOTHM, TOHUMAHUS 3HAYCHUS OWOJOTMHM B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyeHHUI0 u 3ammute (OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

OCO3HaHUue JIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACH Ha MOPATLHO-HPABCTBEHHBIE HOPMBI U 1IICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B TIOCTPOCHHE YCTOWYMBOIO OYyIyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJIUTEIISIM, CO3aHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O MPHUHATHAS LEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢cTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMaHKE SMOIIMOHAJILHOTO BO3ACHCTBUS )KUBON MPUPOJIbI U €€ [IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATH KaY€CTBAa TBOPUYECKOU JINUHOCTH;

5) ¢u3uYeckoro BOCIHUTAHMS, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBLHOTO 0JIaroNoJIyYns:

MOHUMAaHUE U peau3alivs 310pOBOro U 6€301macHOro 00pasa KU3HU (3A0POBOE
NUTaHuE, COOJII0ICHNE TUTUEHUYECKUX MPAaBUII K HOPM, COAJTaHCUPOBAHHBIN PEKUM
3aHATHH W OTABIXa, peryisapHas ¢u3ndecKkas aKTUBHOCTH), OEpexHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH TpPaBUJ HWHIWBUAYAIBHOTO W  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUSI B CUTYalIUSX, YTPOXKAIOIIUX 3/TOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YIOTpPEOJICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

6) Tpya0BOr0 BOCIMTAHUS:

TOTOBHOCTh K TPYIy, OCO3HaHHWE LIEHHOCTH MAacCTepPCTBa, TPYAOJIIOOUE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKONM W COIMAJIbHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSATEIIBHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

HMHTEpEC K pa3iuuHbIM cepaMm MpodheCCUOHATIBHOU JEATEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccud U Pealn30BBIBATH
COOCTBEHHbBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHMI0O U CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) 3K0JI0TN4€eCKOr0 BOCIIUTAHMSA

HKOJIOTHUYECKH 11eJ€CO00Pa3HOE OTHOIICHHUE K MPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI DKOJOTUUECKON KyJIbTYphl: MPUOOPETECHUE OIMbITA
MJAHUPOBAHUST TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX TMOCJIEACTBUM IS
OKPYKarOIIEU CPEIbI;

OCO3HAHHE TJI00aTBHOTO XapakTepa JKOJOTHUECKHX MpoOJeM W IMyTed HuX
peleHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMBbIE MPU U3yUYEHUN OMOJIOTUN 3HAHUS
U YMEHHMS TpU PEHICHUH MpoOJieM, CBSI3aHHBIX C  palUOHAJIbHBIM
MPUPOJONIOIL30BaHNEM  (COOMIOZIcHME  TpaBUJl  TOBEJACHUS B TIPHUPOJE,
HalpaBJICHHBIX HAa COXPAHEHHE PABHOBECHS B D3KOCUCTEMAaX, OXpPaHy BHJOB,
AKOCHCTEM, OHOChEphI);

AKTUBHOE HENPUATUE IEUCTBUM, IPUHOCAILINX BPE] OKPYKAOLIEH IPUPOTHOU
cpene, YMEHHE MPOrHO3UPOBATh HEOJAronmpHUsITHBIE DKOJIOTHYECKUE TOCIIEICTBUS
NpEeANTPUHUMAEMBIX IEMCTBUM U NIPEAOTBpAIaTh UX;



HAJIMYUE PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJOTHUYECKON KYIbTYPHI,
OmnbITa NEeSATENbHOCTH AKOJIOTMYECKOM HaIpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEIIbHONW, KOMMYHMKATUBHOM M COIMATIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOMN JIEITEIBHOCTH IKOJIOTMUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKHW M OOLIECTBEHHOM NMPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3bIKOBOW M YUTATEIBCKOM KYJIbTYpbl KakK CpeIcTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMH U MIO3HAHUS MUDA;

NOHMMaHUE crneunuKky OHOJOTMM Kak HayKH, OCO3HaHUS €€ poju B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3[aHUU LIEJIOCTHOTO
MPEACTABICHUS. 00 OKPYXAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YEJIOBEKAa U
oOuiecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHUH MpodiieM
COXPaHEHHUs IPUPOJITHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM ISl COBPEMEHHON LMBWIM3ALUU:
o0OecrieueHrnss HOBOTO YpPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIlIaThb PECypCHblE MpPOOJIEMbl  Pa3BUTHUSA
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOA U3 INIOOAIBHBIX IKOJIOTUYECKUX MPOOIEM U
o0ecnieyeHus  Iepexoja K  yCTOMYMBOMY  pPa3BUTHIO,  PallMOHAIBLHOMY
HCIIOJIb30BAHUIO TMPUPOJHBIX pPEeCypcoB U (HOPMHUPOBAHHMIO HOBBIX CTAaHIAPTOB
KU3HM,

3aMHTEPECOBAHHOCTh B TIOJYyYEHUM OMOJOrMUECKUX 3HAaHUW B LEJAX
HOBBIIIEHUST OO0IIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW TPAaMOTHOCTHU oOydaronuxcs, (GpopmMupyeMoi
MIpU U3yYEHUH OUOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIOJIb30BaTh IOJIy4aeMble 3HAaHUS I aHaiuu3a |
OOBSICHEHUS! SIBICHUI OKPYXAlOLIero MUpa M MPOUCXOSAIMINX B HEM HM3MEHEHUH,
yMEHHUE JeNaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HAa OCHOBE HAy4HbIX (DAKTOB H
UMEIOIINXCS JAHHBIX C TENBI0 MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pelieHus mpoOiieM B PeabHBIX JKU3HEHHBIX CUTYaIIUsAX;

OCO3HAHME LIEHHOCTU HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO ¥ UCCIEA0BATEIbCKYIO IEATEIbHOCTh MHANBUIYAJIHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUU MO OHMOJIOTUHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMUXCS
MEXIUCHUTUITMHAPHBIE (MEXIPEAMETHbIE) O0IeHAyYHbIE MOHSITHS, OTpa)karoIiue
[EJIOCTHOCTh HAyYHOW KapTHMHBI MHpa M CHEHU(PUKY METOJOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOIIecC,
CUCTEMa, Hay4dHbIH (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UccleIoBaHue, HAOMIOACHUE, H3MEPEHUE, SKCTIEPUMEHT U JIPYTHE); YHUBEPCAIbHbIC
yueOHble JIeHCTBUS (MO3HABATENbHbIE, KOMMYHUKATHUBHBIE, PETYISTUBHBIC),
obecrieunBaromye GopMupoBanue GyHKIIMOHATHLHON TPAMOTHOCTH U COITUATBHON
KOMIETEHIIMH  O00YyYaroIMXcs; CIIOCOOHOCTh  OOYYaroIIMXCS — HCIOJIb30BaTh
OCBOCHHBIEC MEKIMCLHUIIIIMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHNS U YHUBEPCAIbHBIC
y4eOHbIE ICHCTBUS B TIO3HABATEIILHON U COLIMAIBHOM MIPAKTHUKE.

B pe3ynbrate nzydeHus OUOJI0TUM HA YPOBHE CPEIHETO 00111eT0 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMHUpPOBaHBI TO3HABATEIbHBIE YHUBEPCAIbHBIC
yuyeOHble JIeHCTBUS, KOMMYHHKAaTHUBHBIE YHUBEpCAJIbHbIE YyuyeOHbIE [EHCTBUS,
pETyJIATUBHbBIE YHUBEPCAIbHbIE YUeOHbIE JEHCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MertanpeameTHble pe3ynbTaTbl OCBOCHHS INPOTrpamMMbl CPETHET0 OOIIEro
oOpa30BaHMsl TOJKHBI OTPAXkKAaTh:

OBaanenue YHHMBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJIbLHbIMH
AeUCTBUSIMM:

1) 0a3oBbIe JJOrHYecKme JeiCcTBHS:

CaMOCTOATENbHO  (OPMYJIMPOBATH W AKTyalM3upoBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBILIICHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KiaccuduKaiuu, 0000IIeHNs ), PACKPHIBATh CMBICIT
OMOJIOTUYECKUX TOHATHM (BBLACIATh UX XapaKTEpHbIE NPHU3HAKH, YCTAaHABIMBATH
CBSI3U C IPYTUMH MOHSATUSIMH );

OTpENENATh 1ETU JeATEeTbHOCTH, 3aJaBas TapamMeTpbl U KPUTEPUH UX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIESMU;

UCII0JIb30BaTh OMOJIOTUYECKHE MOHATUS JIJIs1 OOBbACHEHUs (PAaKTOB U SIBIICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTUYECKUE pacCyXJAeHUs (MHIYKTUBHbIC, JEAYKTUBHBIE, IIO
AQHAJIOTUH), BBIABJISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PACCMATPUBACMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JIsl IPEACTABICHUS CYIIECTBEHHBIX
CBA3€H M OTHOLIEHUWHA B M3y4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO POJA, BBIABICHHBIX B PAa3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThIBaTh IUIAH PEUICHHs] MPOOJIEMBbI ¢ YUETOM aHajIn3a MUMEIOIIUXCS
MaTepUalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTUBBI B JCATENBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB
LEJISIM, OLICHMBATh PUCKU MOCIEIACTBUN AESATENbHOCTH;

KOOPAMHHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUIX PeaIbHOI0, BAPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BHUBaTh KPEATUBHOE MBILUICHUE IIPU PELICHNUN )KU3HEHHBIX IPOOIIEM.

2) 0a30BBIE HCCIEI0BATEIbCKHE AeliCTBHS:

BJIa/I€Th HaBbIKAMU Y4€OHO-MCCIIEN0BATENBCKON U POEKTHON JIEATEIbHOCTH,
HaBbIKaMH  pa3pelieHus npoOjeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY MOUCKY METOJIOB PEIIEHU MPAKTUYECKHUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAaHUA, €r0 HUHTEpIpeTalMH, MPeoOpa3OBAHUIO M NPUMEHEHUI0 B Y4EeOHBIX
CUTYalUsIX, B TOM YUCIIE IPU CO3JaHUH YU€OHBIX U COLUAIBHBIX TPOEKTOB;

(GbopMHpOBaTh HAy4YHBIA TUIT MBIILUICHUS, BIaJAeTh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTb U (HOPMYNIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIBbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBIBIIATh IIPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3aJadvy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS], HAXOAUTh apIYMEHTHI JUIS JOKA3aTeIbCTBA CBOUX
YTBEPKICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIYYCHHBIE B XOJE€ PEIICHHS 3aJayd  Pe3yJbTaThl,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OILIGHKY HOBBIM CHUTyallMsiM, OLEHUBATh NPHOOPETEHHBINA OIBIT;

OCYUIIECTBJISTH II€JICHANPABICHHBI TOUCK MEPEHOca CPEACTB M CHOCOOOB
neicTBUs B IPO(ECCHOHATIBHYIO CPELLY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO O0JacTH
KU3HEIECATEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, MPEIaraTb OPUTMHAIBHBIE MOAXO0bl U pELICHUS,
CTaBUTb MPOOJEMBI U 33/1a4H, AOMYCKAIOIINE allbTEPHATUBHBIE PELICHUSI.

3) pa6ora ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(MOpMAIUU (TEKCTe yueOHOTO
nocoOusi, Hay4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTHUYECKUX CIIOBapsX U
CIIPaBOYHMKAaX, KOMIIBIOTEPHBIX Oa3axX HaHHbIX, B VHTepHeTre), aHaIu3upOBaTh
UH(OPMAIIUIO PA3IUYHBIX BUIOB U (OPM IPENCTABIICHUS, KPUTUUECKU OLIEHUBATh
€€ JJ0CTOBEPHOCTh U HENTPOTHBOPEYNBOCTH;



(bopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3TUYHBIE METOJbI MPU TIOUCKE H
otbope Omosornueckoi MHGOPMAITMH, HEOOXOAMMOM ISl BBITTOJTHEHHS YICOHBIX
3ajady;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAHUS PA3THUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIBHYIO  (OpMYy  TPEACTABICHUS
Oouosiorndeckor nHGopMauu (cxeMbl, rpaduKy, AUaArpaMMbl, TAOIUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KauyecTBE CpEJCTBAa Ipu padbore ¢
Oouonoruyeckod uHPOpMaIMEl: TNPUMEHATh XUMHUYECKUE, (PUIHUECKHE U
MaTEMaTUYECKUe 3HAaKU U CHUMBOJBI, (popmyiibl, abOpeBUaTypy, HOMEHKIATYPY,
WCIONB30BaTh M MPeoO0pa3oBbIBaTh  3HAKOBO-CMMBOJIMUECKHUE  CPENICTBA
HaIJISIIHOCTH;

BIAJCTh  HaBBIKAMM  pacloO3HAaBaHWs W 3allUThl  WHQOpPMAIIUH,
UHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBjaieHue yHUBEPCAJTbHBIMU KOMMYHMKATHBHBIMHM J1eHCTBUSIMH:

1) o0menue:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX cepax *KU3HH, aKTUBHO Y4aCTBOBAThH
B JIMAJIOT€ WJIM JIUCKYCCHUU TIO CYIIECTBY OOCYX)JaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATHh CYXKJICHHUSI OTHOCUTEIBHO BBINOJHEHUS IpEIaracMou
3a/1a4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCThH MO3UILIMM IPYTUX YYaCTHUKOB
JMajora Uiy JUCKYCCUN);

pacno3HaBaTh HEBepOAJbHBIE CpEACTBA OOINCHUS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIIH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHUS] U B3aMMOJICUCTBUS, TOHUMATh
HaMEpPEeHUS IPYTHUX JIOJeH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPPEKTHOU popMe hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecCTHAasl 1eATeJIbHOCTh:

MOHUMATh M HCTOJIB30BaTh MPEUMYIIIECTBA KOMAHIHOW W WHIWBHUIYyaTbHOU
paboOThI IPH PEIICHUN OMOJIOTHIECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITOBBIX (POPM B3aMMOICHCTBUS TIPU PEIICHUH YICOHOW 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEUCTBHM C Y4€TOM OOLIuX
UHTEPECOB U BO3MOKHOCTEH KaXKJIOTO UjieHa KOJIJICKTUBRA;

NpUHUMATh  1I€JIM  COBMECTHOM  JIEATEJIbHOCTH, OpPraHU30BBIBATH U
KOOPJAVUHUPOBATH JIEUCTBUS MO €€ HOCTHXKEHHIO: COCTAaBJIATH IUIAH JIEMCTBUN,



pactpeneniaTb poyid ¢ Y4ETOM MHEHUH YYaCTHHKOB, OOCYXKIAaTh PE3yJbTaThI
COBMECTHOM paboThI;

OILICHMBATh KAYE€CTBO CBOETO BKJIAJa U KaXJI0r0 y4aCTHUKA KOMaH bl B 00U
pe3yabTar 1o pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TIPOEKTHL, OLEHWBATh MAEH C TMO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATErMUYECKOE TOBEJAECHUE B Pa3IUYHBIX
CUTYaIHSIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJiaieHNie yHUBEPCAJbHBIMHU PEryJISTUBHBIMU JI€HiCTBUSIMM:

1) camoopranu3anmsi:

WCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHHWS JUIsl BBISABICHUS TIPOOJIEM W UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BBIOMpaTh Ha OCHOBE OHWOJIOTMYECKUX 3HAHUN IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBUSX U MOCTYIKAaxX IO OTHOILICHHUIO K JKMBOHM MPHUPOJE,
CBOEMY 3JIOPOBBIO U 3JIOPOBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBJISITh MO3HABATENIBHYIO JIESITEIBHOCTh, BBISBISATH
po0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlauyd B 00pa3oBaTelbHON
NEATEIIBHOCTH U JKU3HEHHBIX CUTYalUAX;

CaMOCTOATENLHO COCTABJIATH IJIaH PEHICHUS MPOOJIEMBI ¢ Y4ETOM UMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUI;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacHIMpATh paMKU y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

JieaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYAUIIUU B
pPa3HBIX 00JIACTSX 3HAHWM, TOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsiIM, BHOCUTh KOPPEKTUBBI B AESATEIbHOCTb,
OIIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIaJICTh ~ HaBbIKAMU  TO3HABATEIBHON  peduiekcuM Kak  OCO3HAHUS
COBEpIIIaEMbIX JCHCTBUM UM MBICIUTEIBHBIX MPOIECCOB, HMX pPe3yJbTaTOB U
OCHOBAHUM, MCIOIB30BaTh MPUEMBI pedICKCUM JJIsi OLICHKU CHUTyallud, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO UX
CHUKEHUIO;

MPUHUMATh MOTHUBBI W apryMEHThl JPYTrUX TIPU aHajIu3e pe3yJbTaToB
NEeSATENHHOCTH,



3) npuHATHE cedsl U APYTHUX:
PUHUMATH Ce0s1, TOHUMAasi CBOM HEJIOCTATKHU M JJOCTOWHCTBA,
NPUHAMATh MOTHBBI W aPTyMEHTHl JPYTHX TIPH aHAJM3€ pPe3yIbTaToOB
TESTEIILHOCTH,
MIPU3HABATh CBOE MPABO U MPABO APYTHX HA ONTHOKY;
pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3UIIUU IPYTOTO YEITOBEKA.
MNPEAMETHBIE PE3YJIbTATbDI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS COAEpPKAaHWA YdeOHOro mpeaMera
«buonorus» Ha yrayONEHHOM YpOBHE OpPUEHTHPOBaHbI Ha oOOecleueHue
npodmwibHOTO  OoOy4eHHsS  oOywaromuxcss  Ouwosormu. OHH  BKJIIOYAIOT:
cnenupuyeckue sl OMOJIOTMH HayYHbI€ 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUH 110
OCBOEHUIO, MHTEPIPETAUU U MPeoOpa30BaHUIO 3HAHUM, BUJbI JESITEIBHOCTU I10
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHBIX KU3HEHHBIX cUTyalusax. llpenMeTHble pe3ynbTaThl MPEACTABIEHBI IO
roJilaM U3y4yeHusl.

[IpeameTHble pe3yabTaThl OCBOEHHUsS yueOHoro npenmera «buosorus» B 10
Klacce NOJHKHBI OTPAXKaTh:

C()OPMUPOBAHHOCTh 3HAHUW O MECTe€ U poJid OWOJIOTMH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B
NO3HAHUM  3aKOHOB  IpPHUPOABI M  PEHIEHHH HOpodJieM  PalMOHAIBHOIO
MPUPOJONOIB30BAHMS, O BKJIaJ€ POCCUHUCKHUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMoJI0THH;

BJIAJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIOJararouue OWOJOrMYEeCKHe TEPMUHBI M TOHSATHS (PKU3Hb, KIIETKA,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJisilus, CaMOBOCIPOMU3BEICHHE,
HACJIEICTBEHHOCTh, U3MEHUYHUBOCTb, POCT U Pa3BUTHUE), OMOJIOTMUYECKUE TEOPHUH
(xnetounas teopus T. llIBanna, M. lllneiinena, P. Bupxosa, xpoMocomHasi Teopus
HacnenctBeHHocT T. Moprana), yuenus (H. WM. BaBwioBa — 0 1neHTpax
MHOT000pa3usi ¥ MPOUCXOXKACHUS KyIbTYPHBIX PACTCHHIN), 3aKOHBI (€TUMHOO0pa3us
MMOTOMKOB TE€pPBOTr0 MOKOJIEHHUS, PACILEIJIEHUSI, YUCTOTHl TraMeT, HE3aBHUCHUMOIO
HacinenoBanuss [. MeHmgens, TOMOJIOTUYECKMX PAJOB B  HACJIEACTBEHHOM
n3menunBocty H. M. BaBuiioBa), npuHIMMbI (KOMIIJIEMEHTAPHOCTH);

BJIAJCHUE OCHOBHBIMH METOJAaMH HAy4YHOrO II03HAHMS, HMCIOJb3YEMBIX B
OMOJIOTMYECKUX HCCIEIOBAaHUSAX HKHUBBIX OOBEKTOB (ONMUCAaHUE, WU3MEpEHHE,
HaO0II0/IeHNUE, SKCIIEPUMEHT);

YMEHUE BBIICNATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuil, rpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPIaHOB U CUCTEM
OpraHOB PpACTEHHH, >XMUBOTHBIX, YEJIOBEKA, IPOLECCOB >KU3HEAECATEIBHOCTH,



MPOTEKAIOIINX B OPraHMU3Max PAcCTEHUM, KUBOTHBIX M YEJIOBEKa, OMOIOTHYECKIX
MPOLIECCOB: OOMEHa BELIECTB (METa0OIU3M), MPEBPAICHUsI YHEPTHH, OpOKEHHUS,
aBTOTPO(HOIO U reTepoTpo(HOro TUIOB MUTAHUSA, (POTOCUHTE3a U XEMOCHUHTE3A,
MHUTO3a, M€W03a, raMeToreHes3a, SMOpHOreHes3a, NoCTIMOPUOHAIBHOTO Pa3BUTHUA,
Pa3MHOXEHUS,  WHIAMBUIAYAJIIBHOIO  pa3BUTHs  OpraHu3sMa  (OHTOreHe3a),
B3aMMO/ICICTBHS T€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSA3M MEXKIYy OPraHOMAAMHM KIETKHM U HX
(YHKIUAMH, CTPOECHUEM KJIETOK pa3HbIX TKaHEH M HUX (QYHKUMSIMH, MEXIY
OpraHaMHM U CHCTEMAMM OpPraHOB y pACTEHUIl, KMBOTHBIX MU YEJIOBEKa M MX
(YHKIUAMH, MEXIYy CHCTEMaMU OPraHoB M MX (QYHKIHUSAMH, MEXIy >STanamu
oOMEHa BEUIECTB, ATallaMU KJIETOYHOTO LUKJIA U )KU3HEHHBIX LIUKJIOB OPraHU3MOB,
TanaMu 3MOPHUOHAIBHOIO Pa3BUTHUS, TE€HOTUIIOM M (PEHOTUIIOM, (PEHOTHIIOM U
dakTopamu cpeibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYUTEIbHBIE NMPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE apPryMEHTbI, OHWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJI JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYIII;

YMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIICICTBEHHbBIE
CBSI3M MEXK/y UCCIENyEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBICHUSIMU, J1€TaTh
BBIBOJIbI K IPOTHO3bI HA OCHOBAHUH IOJTyUYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MpaKTHUYECKHe padoThl, cOO0IaTh
MpaBuJia Mpu padoTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYTI0BAHUEM;

YMEHHME BBIJIBUraThb TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIbHBIMU
cpeactBaMu, (GOpMyIupys LEeJdb HUCCIEIOBaHMs, AaHAIU3UPOBATH IOJTYYECHHbIE
pe3yJIbTaThl U JAeNIaTh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B y4€OHO-MCCIIEIOBATEILCKOW paboTe MO OHOJIOTHH,
AKOJIOTMM W MEIUIIMHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAay4HbIX OOILIECTB, U
nyONIMYHO  TPEACTaBISATh  MOJYYEHHBbIE  PE3yJbTaThl Ha  YYEHUYECKHX
KOH(EPEHIINSIX;

YMEHUE OLIEHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
oOyacTi OMOJIOTUH U METUIUHBI (KIIOHUPOBAaHUE, UCKYCCTBEHHOE OIJIOJIOTBOPEHHE,
HaINpaBJIEeHHOE U3MEHEHUE TeHOMA U CO3JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYILIECTBIIATh OCO3HAHHBIA BBIOOp OyAyuied npodeccuoHanbHON
JESITeIbHOCTH B 00JIaCTH OMOJIOTMH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MHUILEBOM MPOMBIIUIEHHOCTH, YIIIyOJIsSTh MO3HABATEIbHBIN
MHTEpEC, HANlpaBJICHHbIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OPOJOJDKEHUE OMOJOrMYecKoro oOpa3oBaHMs B OpPraHM3alUsAX  CPEIHEro
po(hecCHOHANBHOTO U BBICIIET0 00pa30BaHUSI.



[IpeameTHble pe3yabTaThl OCBOEHUsS ydyeOHoro npenmera «buonorus» B 11
KJlacce NOIHKHBI OTPAXKaTh:

cOPMHPOBAHHOCTh 3HAHMA O MECTe€ W POJU OHOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B MO3HAHUM 3aKOHOB MPHUPOJLI U PELICHUU HKOJIOTHMYECKHUX
npo0ieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PAIMOHAIBHOIO
IPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJIe POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHUE BIJIAJIETb CUCTEMON OHOJIOTMUECKMX 3HAHWM, KOTOpas BKIIIOYAET
omnpeneneHus] M TMOHUMAaHHE CYIIHOCTH OCHOBOIIOJATAIOMIMX OMOJIOrMYEeCKUX
TEPMUHOB M MOHATHM (BHI, PKOCUCTeMa, Ouocdepa), OHOIOrMUECKUE TEOPUU
(aBostoninoHHast Teopust Y. JlapBruHa, CUHTETHYECKAsl TEOPUS IBOJIIOIUN), YUCHUS
(A. H. CesepuoBa — 0 nyTsx U HampasieHusx 3Boatounn, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHuYeckoro paBHoBecus JIk. Xapau u B. BaiinGepra,
3apoabimieBoro cxoactsa K. M. bopa), mnpaBuna (mMunumyma 1O. JluGuxa,
AKOJIOTMYECKOM MHUpaMHIIbl SHEPruM), rumore3sl (rumnore3a «mupa PHK» V.
I'unGepra);

yMEHUE  BJQJ€Th  OCHOBHBIMH  METOJIaMM  HAay4YHOro  IIO3HAHMS,
UCIIOJIb3yeMbIMU B OMOJIOTUYECKUX HUCCIIEIOBAHUSIX KUBBIX OOBEKTOB M 3KOCUCTEM
(omucanue, M3MEpEeHHe, HAOMIOJCHUE, SKCIEPUMEHT), CIIOCOOAMU BBISBIICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHUE BBIJICTSATh CYIIECTBEHHBbIC TMPU3HAKU: BHJOB, OHOTEOILICHO30B,
APKOCUCTEM H Ouocdepbl, CTaOMIM3UPYIONIETO, IBMIKYIIETO W Pa3phIBAOIIETO
€CTECTBEHHOTO 0TOOpa, AJNIONATPUUECKOTO M CUMIIATPUIECKOT0 BUI000pa30BaHuUS,
BIUSHUS  JBUXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOUTaHUs, YepeaOBaHUsl HaNpaBIeHUN
ABOJIIOIIMH, KPYTOBOPOTA BEIIECTB M MTOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBA3M MEXKAY MpoOlLlEcCaMU 3BOJIIOLUU,
JBYDKYIIUMHA CUJIAMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX YKOCHCTEM U
MIPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHUE  BBIIBIATH  OTJIMYMTEIIBHBIC  TMPU3HAKK  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K Cpefie OOMTaHHs, aOMOTHYECKUX U OMOTHUYCCKHX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3€M  OpraHM3MOB B  COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OWOJIOTUYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJIsl JI0KA3aTeJIbCTBA POJICTBA OPraHW3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3U OPTraHU3MOB U Cpe/ibl OOUTaHUS, ETUHCTBA



YeIOBEYECKMX pac, HEOOXOJUMOCTH COXpAaHEHHs] MHOrooOpasusi BHUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHMSI MPUPOABI 1 UETIOBEUECTBA;

yMEHUE peniaTb OMOJOTUYECKUE 3a]]a4H, BBISIBISATH IPUUHMHHO-CIEACTBEHHBIC
CBSI3M MEXKJy UCCIeTyeMbIMU OMOJIOTUYECKIMHU MPOIIECCAMU U SIBIICHUSIMU, I€TaTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpAaTOpPHBIE M MpakTUYecKue paboThl, COOJIONATH
MpaBuJia MpU padoTe ¢ y4EOHBIM U JTa0OPATOPHBIM 000PYOBAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPSITh HX OKCIEPUMEHTAIbHBIMU
cpenctBamu, GOPMYJIUpPYs 1ellb KCCIENOBaHUSA, AHAIM3UPOBATH IOJYyYEHHbIE
pe3yNbTaThl U ACNIaTh BHIBOIBL;

YMEHHUE Y4acTBOBATh B Yy4e€OHO-UCCIENOBATENbCKONW padboTe mo Ouosioruw,
AKOJIOTMH U MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBIATh  MOJYyYEHHBIE  pPE3yNbTaThl HAa  YUYEHHYECKUX
KOH(EPEHIINSIX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPUH O IMPOUCXOKICHUU )KU3HH, YETIOBEKA
¥ YEJIOBEUECKHUX pac, O MPUYHHAX, MOCIEACTBUSAX U CHOCO0ax MpeaoTBpaIlCHUs
r100anbHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyaylied NpodeccuoHaIbHON
JESTeIbHOCTU B 001acT OMOJIOTUH, KOJIOTUH, IPUPOIOTIOIb30BaHUS, MEIULINHBI,
OMOTEXHOJIOTMH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOIO XO3sIMCTBa, MUILEBON
MPOMBINIJICHHOCTH, YIUIyOJIsATh TO3HABAaTEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HaHHBIA  BBIOOP  COOTBETCTBYIOIIEW  mpodeccud U MOPOAOJIKEHHUE
OMOJIOTUYECKOTO 00pa30BaHUsI B OPraHU3AIUAX CPEIHEro NMpodeCcCHOHATBLHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoabnbie | IIpakruyeckue
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes!
1 buoinorus kak Hayka
2 JKuBble CUCTEMBI U MX U3yYEHHUE 2
3 buonorus kietku 1
4 XuMuueckas OpraHu3aius KJIeTKU 11 1
5 Crpoenne 1 QyHKIIMH KIETKH 13 2
6 OOMeH BellecTB U IPEBpalCHUE SHEPTUH B 13
KJIETKE
7 HacnencrBennas madopmarus u 1 1
peanuzanus e€ B KJIETKe
8 JKM3HEHHBIN UK KIIETKU 8
9 Crpoenue U QpyHKIIMH OpraHM3MOB 20 1
10 Pa3sMHOXeHUE U pa3BUTHE OPTAHU3MOB 11 1
1 I'eHeTnka — HayKa O HaCJIEACTBEHHOCTH U 3
W3MEHUYMBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 12 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 8 1
14 I'eneruka yemoseka 1
15 Ceneknust OpraHu3MoB 7 1
16 buoTtexHonorus u cuHTeTHYECKast OMOI0rUs 5




17

KonTtponbHas pabota

17

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

135

11




11 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
No /i HaumeHnoBaHue pa3aesioB U TeM Korrpomsuse | Tpasruseckue (uudposbie)
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypest
1 3apoKCHUE U Pa3BUTHUE IBOJIIOLIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 MUuUKpO3BOIIOLHUS U €€ pPe3ybTaThl 14 2
3 Maxkpo3BOIIOLHS U €€ pe3yabTaThl 6
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU HA 15 L5
3emie
5 [IpoucxoxaeHue yenoBeka — aHTPOIOTeHE3 10 1
DKOJI0TUsl — HayKa 0 B3aMMOOTHOLIEHMSIX
6 OpraHU3MOB U HaJJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKarollen cpeaon
Opranu3Mebl 1 cpeia OOUTaHUS 1.5
DKoJ0Tus BUAOB U MOMYJISIIAN 0.5
9 ?;?TJ:;:SH coo011eCTB. DKOJIOTHYEeCKHe 12 05
10 buocdepa — rnobanpHas 3xocucTeMa 6
11 Yenosek 1 OKpyKaromias cpeaa 6
12 PesepBHOe Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBO 4acoB JIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontposabubie | IlpakTnueckue
n/n Bcero U3y4eHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl
drofa-ventana.ru
buonorus kak KOMITJIEKCHAs HAyKa U KaKk
1 1 ceHTAbpb
9acTh COBPEMEHHOTO O0IIeCTBa
drofa-ventana.ru
2 JKuBEIe cucTEMEBI H X CBOMCTBA 1
drofa-ventana.ru
3 JKuBbIe cucTeMBI U X CBOMCTBA 1
drofa-ventana.ru
4 YpoBHEBas OpraHu3aIus )KUBbIX CUCTEM 1
drofa-ventana.ru
5 HcTopust OTKpBITHS U N3YUEHUS KIETKH. |
Krnerounas Teopus
drofa-ventana.ru
6 Knerounas teopus 1
MeTo/1bl MOJIEKYJIIPHOU U KJIETOYHOU drofa-ventana.ru
7 OHOJIOTHH. 1




IIpakTuueckas padora «3ydenune
METOIOB KJIETOUYHOM Oronorun

drofa-ventana.ru

8 (xpomatorpadus, anexrpodopes,
muddepeHIHATEHOE
nentpudyruposanue, [111P)»
drofa-ventana.ru
9 XUMHYECKUN COCTaB KIIETKU
M drofa-ventana.ru
10 WHEPATLHBIC BEIIECTBA KIICTKH, HX
OHoJIOrHYecKas pojib
o drofa-ventana.ru
1 praHUYECKUE BENECTBA KIETKA —
OCIKU.
JlaboparopHas pabota «O0HapyKCHHE drofa-ventana.ru
12 OEIIKOB C MOMOIILIO0 KaUeCTBEHHBIX
peakiuin»
y drofa-ventana.ru
13 CoiicTBa, Kj1accupuKanus 1 yHKIUH
OCIIKOB
o drofa-ventana.ru
14 praHUYECKHE BENECTBA KIIETKA —
YTIICBOIBI
0 drofa-ventana.ru
15 praHUYECKHE BENECTBA KIIETKA —
JIUTTAIBD
16 Hyxneunossie kucnotsl. JJHK n PHK. OKTABPb drofa-ventana.ru




Jlaboparopnas pabota «MccnenoBanue

drofa-ventana.ru

17 HYKJIEMHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJICTOK PA3JIMYHBIX OPraHU3MOB)»
C ATD drofa-ventana.ru
18 TpOeHHE U PYHKIIUU . Apyrue
nykieosunrpudocdars (HTD)
CexBenuponanue JJHK. MeTo bt drofa-ventana.ru
19 T€HOMMKH, TPAHCKPUIITOMUKH,
IPOTEOMUKHU
drofa-ventana.ru
20 MeTobl CTPYKTYpHOI OHoI0rHu
drofa-ventana.ru
21 Tunel kierok. IIpokapuornueckas KieTka
drofa-ventana.ru
22 CrpoeHune 3yKapuOTHYECKON KIIETKH.
n oTa I drofa-ventana.ru
7 pakTrueckas pabora «M3yduenue
CBOWCTB KJIETOYHOU MeMOpPaHbI»
drofa-ventana.ru
24 [ToBepxXHOCTHBIN anmapar KJIETKH
drofa-ventana.ru
25 OnHoMeMOpaHHBIE OPTaHOUIBI KIIETKH.




[IpakTnueckas padora «M3yuenue

drofa-ventana.ru

26 JBUKCHHSI IATOILIA3MbI B PACTHTEIbHBIX

KJICTKaX)

n _ drofa-ventana.ru
7 0JTyaBTOHOMHBIE OPTaHOUIbI KIICTKH:

MHUTOXOHJIPUH, IIJIACTH/IbI

JlaboparopHas pabota «MccnenoBanue drofa-ventana.ru
28 IJ1a3MOJIM3a U JICTINIa3MOJIN3a B

PaCTHTEIbHBIX KJIETKAX)

drofa-ventana.ru
29 HememOpanHbie opraHouibl KJIETKU
drofa-ventana.ru

30 CrpoeHnue u pyHKUIMHU sApa

c drofa-ventana.ru
31 PaBHUTEJIbHAS XaPAKTEPUCTUKA KIIETOK

JYKapHOT.

JlabopaTtopHas pabora «3yueHnue drofa-ventana.ru
32 CTPOEHHUS KJIETOK Pa3InYHbIX HOAGPb

OpTraHU3MOB»

AcCUMIIAIMA ¥ JUCCUMUISLIUS — JIBE drofa-ventana.ru
33 cTOpoHbI MeTabonmu3ma. Tumbl oOMeHa

BEIICCTB.

. JJabopaTtopHas pabota «3ydeHue drofa-ventana.ru
34 KaTaJTUTHYECKON aKTUBHOCTH ()EPMEHTOB

(Ha MpuMepe aMujiasbl UJIN KaTaHaLSBI)»




DepMEHTATUBHBIN XapaKTEp peakiui

drofa-ventana.ru

35
KJIETOYHOT'O METa00IM3Ma.
Jlaboparopuas padota «3yueHue
drofa-ventana.ru
36 (bepMEHTATUBHOTO PaCHICTIIICHUS
MEPOKCHUIa BOAOPO/Ia B PACTUTEIILHBIX U
’KUBOTHBIX KJIETKaX»
drofa-ventana.ru
37 Bbenku-akTuBaTOPHI M OCIKU-UHTHOUTOPEI
drofa-ventana.ru
38 ABTOTpOGHBIN THIT OOMEHA BELIECTB
drofa-ventana.ru
39 dorocuHTe3
drofa-ventana.ru
40 XeMOCHHTE3.
drofa-ventana.ru
4l JlabopaTtopHas pabota «CpaBHEHHE
poIeccoB (POTOCHHTE3a U XEMOCHHTE3a»
A 6 drofa-ventana.ru
4 Ha’pOOHBIE OpraHu3Mbl. Buasl
OpO>KeHUS
drofa-ventana.ru
43 JlabopaTtopHas padota «CpaBHEHHE

MIPOLIECCOB OPOKEHUS M TBIXAHUS




AdpoOHBIE OpPTraHU3MBbI. JTaIbI

drofa-ventana.ru

44
JHEPreTHIEeCKOro ooMeHa
DHeprus MeMOpaHHOTO TPaJUCHTA drofa-ventana.ru
45 npotoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
drofa-ventana.ru
46 Peaknun MaTpu4HOro CUHTE3a
. drofa-ventana.ru
47 TpaHckpunIUs — MAaTPUYHBIN CHHTE3
PHK
drofa-ventana.ru
48 Tpancnsauus u e€ yTanbl Oykabpb
drofa-ventana.ru
49 KonupoBanue aMuHOKHUCIIOT. Poutb
pubocom B OmocuHTe3€e Oenka
drofa-ventana.ru
50 Opranu3zaiys reHoma y mpoKapuoT U
3YKapHOT
drofa-ventana.ru
51 MonekynsipHble MEXaHU3MBI DKCITPECCUN
TCHOB Y DYKapHOT
drofa-ventana.ru
5 Bupycbl — BHEKIIeTOUHBIE (DOPMBI KU3HH

U 00JIUTraTHBIC napa3uThbl




[TpakTrueckas pabora «Co3nanue

drofa-ventana.ru

53
MOJICTH BUPYCa»
drofa-ventana.ru
54 BupycHbie 3a001€BaHuUs YETIOBEKA,
JKUBOTHBIX, PACTCHUI
drofa-ventana.ru
55 HanoTexHon0ruu B OMOJIOTUHN U
MEULINHE
drofa-ventana.ru
56 JKu3HEHHBIN 1IUKIT KIIETKA
drofa-ventana.ru
57 Matpuunsiii cunres JJHK
58 drofa-ventana.ru
XPOMOCOMBI.
drofa-ventana.ru
59 JIaGoparopHas pabota «3ydyeHue
XpPOMOCOM Ha TOTOBBIX Iperaparax»
drofa-ventana.ru
60 Jlemenune KIeTKH — MHUTO3
drofa-ventana.ru
61 Tunsl kiieTok. KapuoknHes v IUTOKUHES.




Jlaboparopnas pabota «Habnronenue

drofa-ventana.ru

62 MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»
drofa-ventana.ru
63 Perynsiius >kH3HEHHOTO IHUKJIA KIETOK
drofa-ventana.ru
64 OpranusM Kak eIMHOE 1EJI0e AHBapb
drofa-ventana.ru
65 TkaHu pacTeHuil.
y drofa-ventana.ru
66 JlaboparopHas pabota «/3yueHue Tkanen
pacTeHui)
T drofa-ventana.ru
67 KaHU )XUBOTHBIX U YCJIIOBCKA.
. drofa-ventana.ru
68 JlabopaTtopHas padboTa «/3yueHue TKaHe
KUBOTHBIX»
drofa-ventana.ru
69 Opransl. CucremMsl OpraHoB.
drofa-ventana.ru
70 JlabopaTtopHas paboTta «/3ydenne

OpraHoB IBETKOBOI'O paCTCHUA»




drofa-ventana.ru

71 Onopa Tena opraHu3MoOB
drofa-ventana.ru
72 JIBr>KeHHE OpraHu3MOB
drofa-ventana.ru
73 [Iutanue opranu3smMoB
74 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. drofa-ventana.ru
[TumeBapuTenbHas CUCTEMA YeI0BEKa
drofa-ventana.ru
75 JlbIxaHue OpraHu3MOB
drofa-ventana.ru
76 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U
YeJIoBeKa
drofa-ventana.ru
77 TpaHCcoOpT BEIIECTB Y OpraHU3MOB
drofa-ventana.ru
78 KpoBeHocHas cucTeMa mo3BOHOYHBIX
KMBOTHBIX U Y€IOBEKA
drofa-ventana.ru
79 Beinenenue y oprannsmon




drofa-ventana.ru

80 3anuTa y OpraHu3MoB despanb
drofa-ventana.ru
81 NmmyHHas cructeMa yenoBeka
P drofa-ventana.ru
2 a3J[PAKUMOCTD M PETYJISAIUS ¥
OpPraHu3MOB
r drofa-ventana.ru
23 yMOpaJIbHas PETYIALNS U YHAOKPUHHAS
CHUCTEMA JKUBOTHBIX U YCJIIOBCKA
drofa-ventana.ru
84 @OopMBI pa3sMHOKEHHS OPTAaHU3MOB
drofa-ventana.ru
85 [TonoBoe pazmHOKkeEHHE
drofa-ventana.ru
86 Metios
I'amerorenes. O6pa3oBaHue U pa3BUTHE
drofa-ventana.ru
87 MOJIOBBIX KJIeTOK. JlTabopaTopHas pabota
«3ydeHue cTpoeHHS MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIPENapaTax»
JlabopaTtopHas paborta «3ydyeHue drofa-ventana.ru
88 CTPOCHHUSI MOJIOBBIX KJIETOK HA TOTOBBIX

MUKpOIIpernapaTax»»




I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHEC OPIraHU3MOB

drofa-ventana.ru

89

— OHTOTCHE3
% 3akaKa OpraHoB M TKaHEH U3 drofa-ventana.ru

3apOJIBIIIEBbIX JINCTKOB

drofa-ventana.ru

91 Pocr u pasBuTHE KUBOTHBIX.

JlaboparopHas paboTa «BrisBieHuE drofa-ventana.ru
92 MPU3HAKOB CXOJCTBA 3apOIbIIIei

IIO3BOHOYHBIX KUBOTHBIX»

drofa-ventana.ru

93 Pa3mHOXkeHUe U pa3BUTHE paCTEHUII.

JlabopaTopnas pa6ota «CTpoeHue drofa-ventana.ru
94 OpPraHOB Pa3MHOXEHHUS BBICIITHX

pacTeHui»
95 VcTopust cTaHOBIICHHS ¥ Pa3BUTHUS drofa-ventana.ru

IFCHCTUKH KaK HAayKH

OCHOBHBIE TTOHSATHUS U CUMBOJIBI drofa-ventana.ru
96 MapT

TCHCTUKU.
97 JlabopaTtopHas padoTta «/Ipo3oduna kak drofa-ventana.ru

00BEKT FreHEeTHUYECKUX HUCCIEIOBaHUMN»




3aKOHOMEPHOCTHU HACJICOBAHUS

drofa-ventana.ru

98 npu3HakoB. MoHoruGpuaHoe
CKpeIlMBaHHUE.
[IpakTuueckas padora "U3yuyenue drofa-ventana.ru
99 Pe3yJIbTaTOB MOHOTHOPHIHOTO
CKpEUIMBaHUA y AP030(HIIBI
drofa-ventana.ru
100 [{uTonoruyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEUIHBAHUS
A drofa-ventana.ru
101 HAJIM3HUPYIOIIEe CKPEIINBaHUE.
Henosnnoe nomMmuanpoBanue
drofa-ventana.ru
102 JuruOpuHoe CKpeluBaHue. anpenb
I[IpakTryeckas pabora «I3yuenne drofa-ventana.ru
103 pe3yabTaTOB JUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(DUITBI
drofa-ventana.ru
104 [{uTomornyeckue OCHOBBI TUTHOPUIHOTO
CKpEIBaHHS
drofa-ventana.ru
105 CuerneHHOe Hacae10BaHUE PU3HAKOB
drofa-ventana.ru
106 XpOMOCOMHast TEOPHsI HACTEICTBEHHOCTH




drofa-ventana.ru

107 I'eneTnka moia
drofa-ventana.ru
108 I'eHoTHI KaK 11e10CTHAS CHCTEMA
r . drofa-ventana.ru
109 €HETUYCCKUM KOHTPOJIb PA3BUTHS
pacTeHUM, )KUBOTHBIX U YEJIOBEKA
" B drofa-ventana.ru
110 3MEHUYUBOCTh MPU3HAKOB. BUIbI
W3MEHYNBOCTH
drofa-ventana.ru
111 MonudukanronHas H3MEHIHBOCTh
B . drofa-ventana.ru
12 apUalMOHHBIN PST ¥ BapUAIIOHHAS
KpHUBasl.
JlabopaTopHas pabota «VccrnenoBanue
3aKOHOMEPHOCTEH MOAU(PHUKAITMOHHON drofa-ventana.ru
113 n3MeHUnBOCTH. [locTpoenue

BapHAallMOHHOTO psJa U BapUallMOHHOM
KpUBOI»

114

I'enoTunnaeckas N3MEHUYNBOCTb.
Komb6uHaTuBHAs H3MEHUYNBOCTE

drofa-ventana.ru

115

MyTanmonHas "3MEHUYHBOCTb.
[IpakTryeckas padbota «MyTauu y

drofa-ventana.ru




Ipo30¢ bl (Ha TOTOBBIX
MUKpOIIperaparax)»

drofa-ventana.ru

116

[IpakTnueckas padora «Myrtauuu y
Tpo30¢uIIBI (Ha TOTOBBIX
MUKpOIIperaparax)»

drofa-ventana.ru

117

3aKOHOMCpHOCTI/I MYTAlITHUOHHOTO
mponecca. OnuUreHeTHKa v SIIMIeHOMHUKA

drofa-ventana.ru

118

I'enernka yenoseka. [IpakTuueckas
pabota «CocTaBieHue U aHAIU3
POAOCIOBHOMN

drofa-ventana.ru

119

. IIpaktnueckas pabora «CocTaBieHue u
aHauM3 pOJOCIOBHON»

drofa-ventana.ru

120

MeToabl METUITMHCKON '€ HETUKU

drofa-ventana.ru

121

3HaueHue MCI[HHHHCKOﬁ T'€HCTHUKHU B
MNpEeAOTBPAIICHNUU U JICHCHHUU
TeHETHYECKHUX 3a00JICBaHUM YEIIOBEKA

drofa-ventana.ru

122

OCHOBHBIE MOHATHUS CEJIEKIINHU.
JIaGoparopHas pabota «3ydyeHue copToB
KYJIBTYPHBIX PacCT€HHUH U OpoA
JOMAIIIHUX KUBOTHBIX)

drofa-ventana.ru

123

JlabopaTopHas padota «M3ydenne copToB
KYJIBTYPHBIX PACTCHHI U TIOPOJT
JOMAITHUX KUBOTHBIX)

drofa-ventana.ru




MeToap! ceneKIMOHHOM PadoTHlI.

drofa-ventana.ru

124 JlaGopaTopHas padoTta «3ydeHue
METOJOB CEJIEKI[UU PACTCHUI»
drofa-ventana.ru
125 JlaboparopHas pabota «3y4ueHue
METOJIOB CEJICKI[MH PACTCHUI»
y drofa-ventana.ru
126 JIoCTHIKEHHSI CeIEKIIUH PACTCHHUI U
KUBOTHBIX. »
N 6 n drofa-ventana.ru
127 . [IpakTrueckast pabota «[IpuBrBKa
pacTeHui
c drofa-ventana.ru
128 OXpaHEHHE, U3YUCHUE U UCTIOTh30BAHUE
TCHETHYECKUX PECYPCOB
buoTexHoorus Kak Hayka u 0Tpacib drofa-ventana.ru
129 npou3BojicTBa. [IpakTryeckas pabora
«M3ydeHnune 00bEKTOB OMOTEXHOJIOTHI)
n 6 drofa-ventana.ru
130 pakTHueckas pabora «M3y4ueHue
00BEKTOB OMOTEXHOJIOTUNY
0 y drofa-ventana.ru
131 CHOBHBIC HAIIPABJICHUSI CHHTETUYCCKON it
Omosoruu
drofa-ventana.ru
132 XpOMOCOMHas ¥ TeHHAs! UHKEHEPUS




drofa-ventana.ru

133 Menunuackiue OMOTEXHOIOTHNA 1
134 KonTponpHast pabora 1
135 PesepBubiii ypok. [loBTOpeHue, |
000011IeHNEe, CHCTEMATH3AIMS 3HAHUH
136 PesepBubiii ypok. [loBTOpeHue, |
000011eHNEe, CHCTEMATH3AIIM 3SHAHUN
OBIIEE KOJIMYECTBO YACOB I1O 136 31

[TPOI'PAMME




11 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
Ne Hara nu@pposbIe
Tema ypoka Konrpoasnsie | IlpakTuyeckue
n/n Bcero u3yueHHs1 | oOpa3oBaTejbHbIE
padoTsbI padoTsbI
pecypchbl
1 OomtonnonHas Teopus Y. JlapBuna 1
) JIBHoKYILIE CHJIBI 3BOJIFOLIMM BUAOB 1O Y. |
HapBuny
3 Bbopn0a 3a cyuiecTBoBaHueE, |
€CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD
4 DopMUPOBAHUE CUHTETHYECKON TEOPUHU |
ABOJIIOIIUHT
5 DTarnbl H3BOIIOIMOHHOTO MpoLecca: |
MUKPO3BOJIIOLHUS U MAKPO3BOIIOLUS
6 [Tonmynsius — anemMeHTapHas eAMHULIA |
IBOJIIOLIUHU
3aKOH reHeTH4eCKoro paBHoBecHs JIx.
7 Xapau, B. BaitnOepra. JlabopatopHas | 0.5
pabota «BbIsiBI€HNE U3MEHUYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe (PAKTOPHI IBOJIOIUN 1
9 Oddext ocHoBarens. Dp ekt |
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauyu. M30J1uu Moy isuuii: |
reorpaduueckas, Ouonormueckas
1 EctectBenHbIil 0TOOp — HaMpaBIsSIOMIUI 1
(baxTop 3BONIIOLUU




12

[TonoBoii oT6op

13

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
Pe3yabTaT MUKPOABOIIOIHH.
JlaGopaTopHas paboTta «/3ydeHue
apomMop(h030B 1 UANOATANTAIHN Y
pacTeHUH U KUBOTHBIX)

0.5

14

[Tpumeps! mpucnocoOaeHU y
OpraHu3MoB: MOP(OJIOTHYECKHE,
¢busnonoruueckue, OHOXMMHUECKUE,
noBeneHuyeckue. JlaboparopHas pabora
«IIpucnocobyeHrst Opranu3MoB U UX
OTHOCHTEIbHAS 11eJIeCO00Pa3HOCTH)»

0.5

15

Bup, ero kpurepuu u cTpyKTypa.
JlaboparopHas pabota «CpaBHCHHE
BUJIOB IO MOP(OJIOTHIECKOMY
KPUTEPHUIO

0.5

16

Crpykrypa BUIa

17

BunooOpa3oBanue Kak pe3yabTar
MHUKPOIBOJIIOLUU

18

CBs13b MUKPO3BOJIIOLIUHU U
SMUIEMHUOJIOTHH

19

MaKpOBBOJ'HOI_II/ISI. ITaneoHTONMOrNYECKHE
MCTOABI U3YYCHUA 3BOJIIOIUN

20

buoreorpaduyeckue METOIbI U3yUEHUS
SBOJIIOIUH

21

OMOpPHOIOTHYECKHE U CPaBHUTENIbHO-
MOpP(OJIOTHUECKUE METOIbl U3yUCHUS
SBOJTIOIMN




MonexkyJsipHO-T€HETUUECKHE,

22 OMOXMMHUYECKUE M MATEMATHICCKHIEC
METO/Ibl U3yUYEHUS IBOJTIOLIUN
23 OO01mure 3aKOHOMEPHOCTH 3BOJTIOINN
24 AJlanTMBHAS paguaIus.
HepaBHoMepHOCTH TEMITOB 3BOIIOLUU
25 HayuHbie runoTe3sl MPOUCXOKICHUS
JKM3HM Ha 3emiie
%6 JloHay4yHbI€ TIPEICTABIICHUS O
3apOKICHUH JKU3HU
7 OCHOBHBIE ATaIbl HEOPraHUYECKOMN
SBOJIIOLIAH
28 ['unoTe3bl 3apoKIeHUS )KU3HU
HcTopus 3eminu u MeTObI €€ U3yYeHUsI.
29 JlaboparopHas padota «/3yuenue u
OIIMCAHKME UCKOIAEMBbIX OCTaTKOB 05
JPEBHUX OPTaHU3MOBY
30 HauanbeHble 3Tanel opranndeckon
IBOJIIOIAH
31 DBOJIOUS 3YKapUOT
OCHOBHBIC 3Tambl YBOJIOLHHI
1 pacturensHOro mupa. [IpakTudeckas 0.5
pabota «3ydyenne ocoOeHHOCTEN '
CTPOCHHS PACTEHUI Pa3HBIX OT/IEIOB
3 OCHOBHBIE HTAIIBI BOJIIOIUH KHBOTHOT'O

MHpa




OBontonus )KUBOTHBIX. [IpakTryeckast

34 pabora «3ydeHue ocobeHHOCTEH 0.5
CTPOCHHS TTO3BOHOYHBIX JKUBOTHBIX )

35 Pa3zButue xu3Hu HA 3eMIie 1O 3paM U
nepuoam

36 MaccoBble BEBIMUpPaHUS —
9KOJIOTUYECKHE KPU3ZUCHI MTPOIILIIOTO

37 CoBpeMEeHHbIN YKOJIOTUYECKUN KPU3HC,
€ro 0COOCHHOCTH

18 CoBpeMeHHast CUCTEMa OPTaHUYECKOTO
MPOIILIIOrO

39 OcHOBHBIE CUCTEMATUUYECKUE TPYIIIIBI
OpraHU3MOB

40 AHTpONOJIOTHSI — HAYKA O YEIOBEKE

41 Passurtne npencrasinenui o
MIPOUCXOXKACHUU YeIIOBEKa
Mecto yenoBeka B cucTeMe
opraHnuueckoro mupa. JlabopatopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOCHUS CKEJIETa YEJIOBEKA, CBI3aHHBIX
C TIPSIMOXOXKICHUEM»

43 JIBMOKYIIIME CHITBI aHTPOIIOT€HE3a

m CooTHo1IeHre OMOJIOTHYECKUX U
COIMATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTAJINM AHTPOIIOTE€HE3A

46 [Taneorenerrka u najgeoreHOMUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa




48

Yenoseueckue pacel. [Ipakrnyeckas
pabora «M3yueHune 3K0JIOTHIeCKIX
ajanTaluil 4eJIOBEKa

0.5

49

MG)K,Z[I/ICL[I/IHJII/IHapHBIe METOABbI
AHTPOIIOJ IO

50

3apO}K,I[eHI/IC " pa3BUTHUEC 5KOJIOTHU

51

Metonapel sxonoruu. JlaboparopHast
pabora «3y4eHune MeTo10B
HKOJIOTUYECKUX HCCIIECTOBAHUI

0.5

52

3HadeHne SKOJIOTMUECKNX 3HAHUHN IS
Jej0BeKa

53

Dkosnoruveckue HakTopsl

54

Abuotnueckue akropsl. CBeT Kak
sKoJIoTHUecKuit hakTop. JlabopaTopHas
pabota «BblIsBIEHNE PUCTIOCOOICHUI
OPTraHU3MOB K BIIMSIHUIO CBETa»

0.5

55

AoGuoTtndeckue pakropsl. TemmepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.
Jlaboparopnas pabota «BrisBrieHue
MPUCTIOCOOTIEHUI OPTaHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI»

0.5

56

Abunornyeckue pakTopsl. BiaxxHOCTb
KaK 3KOJIOTUYECKHUM (paxTop.
JlabopaTopHas paboTa «AHATOMHUYECKHE
0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT
oOuTaHUS»

0.5

57

Cpenpl 0OMTaHUS OPTAaHU3MOB

58

buonornueckue PUTMEBL




59 XKuznennsie HopMbI OPraHU3MOB

60 buotnueckue hakTops
3HaueHue OMOTUYECKUX B3aMMOICHCTBHIA

61 JUIS CYIIECTBOBAHUS OPTaHU3MOB B Cpejie
oOuTaHus

& DKOJIOTUYECKHE XapaKTEPUCTHUKU
MOTYJIAUU
OcHOBHbIE [TOKa3aTeH MOMYJISILINU:

63 YUCJICHHOCTD, INIOTHOCTh, BO3pAcTHAs U
MOJIOBAsi CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MOYJISIIH:

64 POX1aeMOCTh, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUU

65 OKojorudeckasi CTpykTypa HOIyJILUN

66 JluHamMuKa MOMyJSIUU U € perynsauus

67 KpuBbIe pocTa YMCICHHOCTH IMTOMYJISIUH.
KpuBbie BBDKUBaHUS
DKoJoruveckasi HUIIA BUJIA.

68 JlabopaTopHas pabota 0.5
«[TpucmocobaeHns CeMsIH paCTeHHI K ’
pacceneHnto»

69 Bun kak cucrema nonmymsiuui

70 3aKOHOMEPHOCTH TTOBE/ICHUS M MUTPAITHIA
KUBOTHBIX

71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3

72 DKocucTemMa Kak OTKpbITasi CUCTEMa

7 KpyroBoport BemiecTB u MOTOK SHEPTUU B

OKOCHUCTEMEC




74

OCHOBHBIC IOKA3aTEIIN YKOCUCTEMBI

75 DKOJIOTUYECKHE THPaMU/IbI

76 N3meHeHns coo0111ecTB — CYKLECCHU
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBbI

77 03€p U peK. DKOCUCTEMBI MOpEN U
OKEaHOB

78 IIpupoanbie 3KOCUCTEMBI. DKOCUCTEMBbI
TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTNIOT€HHBIE SKOCUCTEMBI
Ypboskocucremsl. [IpakTrueckas pabora

80 «M3ydeHue u onucaHue 0.5
ypOO3IKOCUCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB
B DKOCHUCTEMAX
MexaHu3MblI BO3ACUCTBUSA 3arpA3HEHUI

5 pa3HbIX TUIIOB HA CyOOPraHU3MEHHOM,

8 OpPraHU3MEHHOM, MOMYJIILIHOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 buocdepa — obmierianerapHas
obosouka 3emin

84 Yuenue B. 1. Bepuazackoro o 6uocdepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHUS
onocepsl

26 KpyroBopoTsl BemiecTB u
OMOTEOXUMHUYECKUE ITHKITBI

g7 3oHanbHOCTH 6Hocheprl. OcHOBHBIE

OMOMBI CyIIN




88 YcroitunBocTs Ouocheps

89 DKOJIOTMYECKUE KPU3UCHI U UX IPUUUHBI

90 BosneiicTBue uenoBeka Ha buocdepy

o1 AHTpPOIIOr€HHOE BO3/I€HCTBHE HA
PaCTUTENIbHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE TPUHIIUITBI yCTONYUBOTO
Pa3BUTHS YEJIOBEUECTBA U MPUPOIbI
PanmonansHoe IpUpoI0MOIL30BaHIE U

94 COXpaHeHHEe OHMOJIOTHYECKOTO
pazHooOpasus 3emiuu

5 O6061eHue 1o Teme «MUKPOIBOTIOLHUS

? U €€ pe3ybTaThD)

96 Oo6o06menne mo Teme «MakpoIBOIIOLUS
U e€ pe3yNnbTaThl»

97 O6o6muienue mo reme «IIponcxoxnenue
Y pa3BUTHE KU3HU Ha 3eMIie»

08 O6061enue no teme «IIponcxoxieHne
9eJI0BEeKa — aHTPOTIOT€HE3)»

99 O06o001ieHne o Teme «IKOJOTHs — HayKa
0 B3aMMOOTHOIIEHUSIX OPTraHU3MOBY

100 O6061menue o TeMe «OpraHu3Mel U
cpena oOOuTaHUS»

101 0O0006111eH1E 110 TEME «IKOJIOTHS BUIOB U
TIOMYJIALIHI

102 O6061menue no reme «buocdepa —

rio0agpHas YKOCUCTEMA)




OBIIEE KOJIMYECTBO HACOB I10
I[TPOI'PAMME

102

7.5







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ Ilaceunux B.B., Kamenckuii A.A., Py61ioB A.M. u npyrue;
nox peaaknueit [laceannka B.B., AknmonepHoe o6mecTBo «3maTenscTBo
«IIpocaernieHne»

* buonorwus, 10 xnacce/ Aradgonosa W.b., Cuornazos B.1., O6mectBO ¢
OrpaHUYCHHON OTBETCTBEHHOCTHIO «[IPODA»; AKIIMOHEpHOE 00IIECTBO

«UzmatenscTBO «IIpocBerienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

N.b. Aradonona, B.1 Cupornasos, 5I.B Korenesckas. Pabouas Terpass.
buonorus. O6mas buonorus 10 kinacc.6-e u3nanue, crepeotuntoe. Beprukanib.
M., Ipoda 2020

EI'D buosorus. Tunoselie 3K3aMeHalMOHHBIE BApUAHTHI oA peaakiuen B.C

Poxnoa. Hanmonansnoe oopazoBanue M. 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HMHTEPHET

drofa-ventana.ru
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