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MNOSICHUTEJIBHASA 3AIINCKA

[Iporpamma no yueObnomy npenmety "buonorus" (manee - 6uosorusi) Ha ypoBHE
cpenHero obmero obpasoBaHus pa3paboraHa Ha ocHoBe (DenepanbHOro 3akoHa OT
29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit ®enepanun», ®PI'OC COO,
Konuenuuu npenogaBanusi yaueOHOro npeamera «buosiorus» 1 OCHOBHBIX MOJI0KEHUN
benepanbpHON pabodeil mporpaMMbl BOCITUTAHUS.

VYueOupiii npeamer «buonorus» yriayonéuHoro ypoBHs wuzydeHus (10-11
KJIACChl) SIBJIAETCS OAHUM M3 KOMIIOHEHTOB MpeaMeTHOW obmactu «EcTecTBeHHO-
HayuHble nipeameTh». CormacHo mnosiokeHusiM GI'OC COO mpodunbHbie ydeOHBIC
OpenMeThl, H3y4yaeMble Ha  YIUIYOJIEHHOM  YpPOBHE, SIBJIAIOTCS  CIIOCOOOM
muddepennuanuu 00y4eHUss Ha YPOBHE CPETHEro 00Iero o0pa3oBaHus U MPU3BAHBI
00ecne4nTh MPEeeMCTBEHHOCTh MEX/Ty OCHOBHBIM OOILIMM, CPEHUM OOIIUM, CPETHUM
npodeccuoHaNbHbIM U BBICHIMM OO0pa3zoBaHuEeM. B To ke Bpemsi KaxAbld U3 ITHX
y4eOHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIlICHUE
o0pa3oBaTeNbHBIX, BOCHUTATENBHBIX W PA3BUBAIONIMX 3a/Ja4, CBA3AHHBIX C
npodopueHTanueii 00y4aroImUXCcs U CTUMYJIHPOBAHHEM HHTEpeca K KOHKPETHOU
00JJaCTH HAyYHOTO 3HAHUSA, CBSI3aHHOTO C OWOJIOTHEH, MEIUITMHOM, 3KOJIOTHEH,
MICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHOMy nipeamery "buosnorus" na€r npeacTaBieHue O eI U
3aJjayax wu3y4deHus yuyeOHoro mnpeamera «buonorus» Ha yriyOnéHHOM YpOBHE,
ompezaenseT o0s3arenbHOEC  (MHBApHMAHTHOE) TMPEAMETHOE  COJIEpP)KaHUE, €ro
CTPYKTYPUPOBAHHE IO pa3liejiaM M TeMaM, paclpeiesieHne Mo KiiaccaMm, peKOMEHAYET
MOCJIEIOBATEIbHOCTh M3YUYECHHSI y4eOHOTO Marepuaja ¢ y4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKHA y4eOHOTO IMpoliecca, BO3PACTHBIX 0COOCHHOCTEN
oOyuatomuxcs. B mporpamme no Onosiorun peain3oBaH MPUHIIMIT TPEEMCTBEHHOCTH C
M3y4eHneM OWOJIOTMH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, Ojgarogaps yemy
IPOCMATPUBAETCS HAMPABIEHHOCTh HAa TIOCIEAYIOIIee pa3BUTUE OMOJOTHUYECKHUX
3HAHUH, OpPUEHTHUPOBAHHBIX Ha dbopmupoBaHue €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUNA O 370pOBOM oOpasze
KU3HH, HA BOCTIMTAaHHE OEPEKHOTO OTHOIIEHUS K OKPYKAOIIeH MPUpOaHO cpenae. B
nporpaMMe Mo OHOJIOTMM TakKe TIOKa3aHbl BO3MOXKHOCTH Y4YeOHOTo MpeaMera
«buonorus» B peamuzanuu tpedbopanuii ®I'OC COO k miaaHUPYyEeMbIM JTUYHOCTHBIM,
METanpeJMETHbIM M MPEAMETHBIM pe3ysibTaraM oOydeHUuss U B (OPMHPOBAHUU
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOW JAESATEIBHOCTH OOYYaloMMXCsA  I10
OCBOCHHIO COJEPKaHMsI OMOJIOTMYECKOTO 00pa30BaHUS HA YPOBHE CPEIHEro 0OIIero
oOpa3oBaHUs.

VYyeOublii npeamer «buonorus» Ha ypoBHE cpenHero o0Iuero oOpa3zoBaHus
3aBepIlaeT OUOJIOruYecKoe 00pa3oBaHUe B IIKOJIE M OPUEHTUPOBAH HA PACIIUPEHUE U
yrayOnenne 3HaHui OOydaromuXcs O >KMBOW IPUPOJIE, OCHOBaX MOJIEKYJISIPHON U



KJIETOYHOW OMOJIOTHUH, IMOPUOJIOTUU U OHOJOTHUH Pa3BUTHS, T'€HETHUKHU, CEJEKIIHH,
OMOTEXHOJIOTHH, YBOJIIOLIMOHHOTO YUYEHHUS U IKOJIOTHH.

Nzyuyenne yuebHOro mpeamera «buonorus» Ha yriIyOJIeHHOM YpOBHE
OPUEHTHPOBAHO Ha TMOATOTOBKY OOYYaIOIIMXCS K MOCJIEAYIOEMY MOITYYEHHUIO
Ouonoruyeckoro  oOpa3oBaHMsi B By3aX M OpraHM3alusix  CpPEIHEro
npodeccronanbHoro obpazoBanusi. OCHOBY €ro COJEp)KaHHs COCTaBJSIET CHCTEMa
OMOJOTMYECKUX  3HAHWM,  TMOJIyYEHHBIX TPU  HU3YYEHHH  OOy4aIOUUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX pa3esioB OHOJOTMM HAa YpPOBHE OCHOBHOIO
obmiero o6pazoBanus, B 10—11 kiaccax 3TH 3HAHUA TOJY4alT pa3BuTue. Tak,
pacUIMpeHbl U yriyOJIeHbl OMOJIOTMYECKHE 3HAHUSI O PACTEHUAX, KUBOTHBIX, Ipudax,
OaKTepusx, OpraHU3ME YEJIOBEKa, OOIINX 3aKOHOMEPHOCTSX JKH3HH, JOMOJHUTEIBHO
BKJIFOUEHBI OMOJIOTMUECKHE CBEACHHUS NPUKIATHOTO U TOHCKOBOTO XapakrTepa,
KOTOpPbIE MOXHO HCIOJb30BaTh KaK OPHEHTHPHI [UJIs MOCJIEAYIOIEro BblOOpa
npodeccun.  Bo3MoxHa ~ Takke ~ MHTErpanusi  OWMOJIOTMUECKMX  3HAaHUH ¢
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, I[IOJIYYCHHBIMH OOYYAIOIIUMHUCA TIPU H3yUYEHUU
bu3MKHN, XUMUH, Teorpaguu 1 MaTEMAaTHKH.

Crpykrypa mnporpamMmmbl 1o yueOHOMYy mnpenMery "buomorus" otpaxkaer
CUCTEMHO-YPOBHEBBIN M ABOJIOLMOHHBIN MOAXOABI K M3yueHUt0 Ouonoruu. CoriaacHoO
UM, U3YyYalOTCi CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIC ISl KUBBIX CHUCTEM
pPa3HOrO0 ypOBHS OpraHHU3alyd, 3BOJIIOLMM OpPraHUYECKOro Mupa Ha 3emie,
COXpaHEHHUs1 OMOJOTMYECKOTro pa3HooOpas3us miaHeTsl. Tak, B 10 kimacce u3ydaroTcs
OCHOBBI MOJIEKYJISIPHOM U KJIETOYHON OMOJIOTHH, SMOPUOJIOTHH U OMOJIOTMH PA3BUTHUA,
FeHETUKX W CEJIeKUUH, OWOTEXHOJOTMM W  CUHTETHYECKOW  Ouosorum,
aKTyalIM3upPYyIOTCS 3HAHUA OOydYarouuxcsi Mo OOTaHWUKE, 300JI0THH, AHATOMMHH,
¢busnonornu 4enoBeka. B 11 kimacce w3ydaroTCs HBOIOIMOHHOE YYEHUE, OCHOBBI
HKOJIOTHH U yueHue o ouocdepe.

VYyeOnbii npeameT «bruonorusy npu3BaH 00ecrneYyuTh OCBOCHUE 00YyYarOIIMMUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJEH, MPUHIMIIOB U MPaBUJI, JIEXKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, 3HAHUW O CTPOCHUMH,
MHOTOOOpa3u M OCOOCHHOCTSIX KIETKH, OpTraHu3Ma, MOMmyJsIud, OWOIEeHO3a,
AKOCUCTEMBI, O BBIAAIOUIMXCS HAYYHBIX JOCTHXKEHHSIX, COBPEMEHHBIX HUCCIEIOBAHUIX
B OHMOJIOTMH, TPUKIAIHBIX acleKTax OWOJOrM4yecKkux 3HaHui. [{ns pa3Butua u
NoJAJIep KaHusl MHTepeca oOydaromuxcsi K OWOJOTMM Hapsay CO 3HAYUTEIbHBIM
00BEMOM TEOPETHUECKOT0 MaTepuana B COACPX)AHUHM MPOrpaMMbl MO OHOJIOTHUH
MPEYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS W PA3BUTUS TOM WM WHOU
0o0JacTU OMOJIOTUM, BKJIAJOM OTEYECTBEHHBIX M 3apyO€KHBIX YYEHBIX B pEILCHUE
BaXHEUIINX OMOJIOTMYECKUX U DKOJOTUYECKHUX MTPOOIeM.

Lens u3yuenuss ydyeOHoro mpenmera «buosorusi» Ha yriiy0JIEHHOM YpPOBHE —
OBJIaJIcHHE OOYYAIOIIMMHUCS 3HAHUSIMU O CTPYKTYpPHO-(DYHKIIMOHAIBHON OpraHu3aluu



’KUBBIX CHCTEM Pa3HOTO paHTa W MpUOOpETEeHHE YMEHUI HCIONb30BaTh 3TU 3HAHUS B
dbopMHUpOBaHMM  WHTEpeca K  ONpeAesNiéHHONW  oOnacTd  mpodecCHoHANbHON
JESITeIbHOCTH, CBA3aHHOM C OuoyorHMed, Wiu K BbIOOpY Y4eOHOro 3aBeneHUs s
POJOJKEHUST OMOJIOTMUECKOT0 00pa30BaHusl.

JoctikeHue uenu u3ydeHus: yueoHoro npeamera «buosorus» Ha yriryOJI€HHOM
ypOBHE 00eCreunBaeTCs PeIIeHUEM CIEIYIOINX 3a1au:

OCBOCHHE OOYYAIONIMMHUCS CHUCTEMbl OHMOJOTWYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUSIX, KOHLEMIMIX, TUIO0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiaxX, COCTABJISIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUPA; O
CTPOEHHH, MHOroo0pa3uM U OCOOEHHOCTSX OHOJIOTMYECKUX cucTeM (KJIeTKa,
OpraHu3M, MOMyJsALus, BUJ, ONOreoreHo3, ouocdepa); 0 BHLAAIOIMIUXCS OTKPHITHIX U
COBPEMEHHBIX HCCIIEOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOy4YalolMXCcd C METOJaMU TO3HAHUSA KUBOW MPUPOJIBI:
UCCJIeI0BATEILCKUMHU METOJaMU OMOJIOTHUECKUX HayK (MOJIEKYJSIPHOM U KJIETOYHOU
Oowonoruu, OHMOPHUONIOTHHM W OWOJOTUW  PA3BUTHUSI, TEHETUKH U  CEJICKIIHH,
OMOTEXHOJIOTMH U CHUHTETHYECKON OMOJIOTHH, MaJCOHTOJIOTUH, IKOJIOTHUN); METOIaMHU
CaMOCTOSITENIbHOTO TPOBEACHHSI OMOJOTMYECKUX HCCIEJOBAaHUNA B JIaOopaTOpuu U B
npupoe (HaOIoAeHue, U3MEpPEHUE, SIKCIIEPUMEHT, MOJIEIUPOBAHHKE);

OBJIaJICHUE  OOYYAIOIIMMHCS  YMEHHMSIMHU:  CaMOCTOSITEJIbHO  HaXOJMTh,
aHAJIM3UPOBaTh M HCIIOJIB30BaTh OMOJOTMYECKYI0 HH(OpPMAINIO; TMOJIB30BATHCS
OMOJOrMYeCKOH TEPMHHOJOTHE M CHMBOJHUKOHM; YyCTaHaBIMBAaTh CBS3b MEXIY
pa3BUTHEM OHMOJOTMM U  COLUUAIBHO-DKOHOMMYECKUMHU M JKOJOTHYECKUMHU
npobjemMaMu 4YeJOBEYECTBAa; OLEHUBATh IMOCJIEACTBHUS CBOCU JAESTENBHOCTU IO
OTHOLIEHUIO K OKPYXKaIoIIeH MNpUpoIHON cpelae, COOCTBEHHOMY 3J0pPOBbIO U
3I0POBBIO0 OKPYKAIOIIUX JIIO/EH; 000CHOBBIBATh U COOJIIO/IaTh MEPhI MPOPUITAKTHKU
MH(PEKIMOHHBIX 3a00JIeBaHWM, MpaBWIa MOBEACHUS B MPHUPOAE MU OOECHeueHUs
0e301acHOCTH COOCTBEHHOW JKM3HEAESTEIbHOCTH B UYPE3BbIYAWHBIX CHTYyalUAX
OPUPOAHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIE HAyYHbBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYArOIIMXCS MHTEIUIEKTYaJbHBIX M TBOPUYECKHUX CIOCOOHOCTEH B
Ipolecce 3HAKOMCTBA C  BBIIAIOIIMMHUCSA  OTKPBITHSIMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OMOJIOTHMH, pEHIaeMBIMH €10 Tpo0JjemMaMu, METOAOJOTruen
OMOJIOTUYECKOTO HCCIEOBAaHUS, MPOBEACHUS SKCIEPUMEHTANbHBIX HUCCIEI0BAHUM,
pelieHuss OMOJIOTUYECKUX 3a7ad, MOJETUPOBAHUS OHOJOTHYECKHMX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAHUE y OOYYaIOIIUXCs LIEHHOCTHOTO OTHOUIIEHUS K >KMBOW MPUPOJE B
LEJIOM M K OTACNbHBIM €€ OOBEKTaM M SIBIICHUAM; (HOPMHUPOBAHUE DKOJIOTMUYECKOM,
T€HETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl MOBEICHUS B MPUPOJE; UHTErPALMU
€CTECTBEHHO-HAYYHbIX 3HAHUM;



npuoOpereHue  OOy4alOUIMMHUCS ~ KOMIETEHTHOCTM B PAlMOHAIHLHOM
MPUPOIONONIB30BaHUU (COOIOICHUE MPaBWJI MOBEICHUSI B MPUPOJE, OXpaHbl BUIOB,
sKOcUCTeM, Ouocheprl), COXpaHEHHUH COOCTBEHHOTO 370pPOBbS U  370POBBSA
OKpY’Karolux JiroAei (coOmtoaenust Mep npoduaakTUKU 3a00ieBaHuM, o0ecreueHue
0€30MacCHOCTH JKU3HEACSATEIbHOCTY B YPE3BbIUAMHBIX CHUTYalMsIX MPUPOJIHOTO U
TEXHOTC€HHOTO XapaKTepa) Ha OCHOBE HCIIOJNIB30BaHMS OHMOJOTMYECKUX 3HAHUU WU
YMEHUHU B TOBCEAHEBHOM KU3HU;

CO3/laHUE YCJIOBUH NIl OCO3HAHHOTO BHIOOpa 00YyHArONIMMUCS UHANBUIYATbHON
oOpa3oBaresbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH NOCJIETYIOLIEMY
npodeccuoHaTbHOMY CaMOOMPENEICHUI0, B COOTBETCTBHUM C HWHIUBUIYAIbHBIMU
MHTEpecaMu U MOTPEOHOCTIAMH PETUOHA.

OO1iee 4Mcno 4acoB, OTBEJACHHBIX HAa M3y4YeHHE OWOJIOTMH Ha YriayOJIeHHOM
ypOBHE cpeaHero odIiero oopasoBanus, coctariser 272 vaca: B 10 kiacce — 136 gaca
(4 yaca B Heemo), B 11 kimacce — 136 yaca (4 yaca B HeJIeIO).

Ot6op opraHm3anoHHBIX (OPM, METOJOB U CPEICTB OOydeHUs OHOJIOTHU
OCYIIECTBISIETCS € Y4€TOM cCHenupuKd €ro COJAEp)KaHUS U HalpaBICHHOCTH Ha
NpOAOKEHHE  OMOJOTMYecKoro  0o0pa3oBaHUS B OpraHM3alMsIX  CPEIHEro
npo(ecCHOHaNbHOTO U BBICIIEr0 00pa30BaHuUs.

OO0s3aTeIbHBIM YCIIOBUEM TNPU OO0YyUYEHUM OWOJIOTHU Ha YriayOJIEHHOM YpOBHE
ABIIIETCS TPOBEACHUE JIA0OpPaTOpPHBIX W TpakTudyeckux pabor. Taxxke ywacTue
oOy4aromuxcsi B BBIMOJHEHUH NPOEKTHBIX M Y4eOHO-HCCIEN0BATENbCKUX padoT,
TEMaTHKa KOTOPBIX OMpEAENAeTCS YYUTEIeM Ha OCHOBE MMEIOIIMXCS MaTepUasIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Copnep:xaHue IporpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjapcTBeHHou utorooi arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHass OMOJIOTHS — KOMIUIEKCHAsI Hayka. KpaTkas uctopus pa3BUTHS
Owonornu.  buonormdeckue HAyKM M H3ydyaeMble MMHU  TPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAIHBIE W TOWCKOBBIE HAy4YHbIE HCCIEIOBAHUS B
OMOJIOTHH.

3HadeHre OMOJOruu B (POPMUPOBAHUU COBPEMEHHON €CTeCTBEHHO-HAYYHOU
kaptuHbl Mupa. I[Ipodeccun, cBs3anHbie ¢ Ouosornei. 3HaueHUE OWOJIOTHH B
MPAKTUYECKOM JIESTEIbHOCTA YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SIUCTBE,
MIPOMBIIUIEHHOCTH, OXPAHE IPUPOIBI.

JdeMoHcTpanuu

[Toptpetsr: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun,
V. I'apgen, I'. Mennens, B. 1. Bepnanckui, W. I1. I1aBnos, . 1. Meunukos, H.
. Basuiios, H. B. Tumodees-PecoBckuii, J[x. Yorcon, @. Kpuxk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JpYrUMU Haykamuy, «Cucrtema
OMOJIOTUYECKUX HAYK).

Tema 2. ’)KuBble cuCTeMbl U UX H3yYeHHUE

JKuBbie cuctemMbl Kak mpenMer uszydeHus: Ouosnoruu. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJOCTHOCTb,
CJIOKHOCTb W YIOPSAOYEHHOCTh CTPYKTYpPblI, OTKPBITOCTh, CaMOOpPraHHU3aLUs,
CaMOBOCIPOU3BEICHUE, Pa3IPaA)KUMOCTh, K3BMEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldu KUBBIX CHUCTEM: MOJICKYJSIPHBIM, KJIETOYHBIMN,
TKAHEBBIH, OPTraHU3MEHHBIN, MOIYJISILIMOHHO-BUI0BOM, 9KOCHUCTEMHBII
(buoreoneHoTnyeckuit), OumocdepHniii. Ilporecchl, MPOUCXOIAIINE B IKUBBIX
cucteMax. OCHOBHbIE MpPU3HAKU >XUBOro. JKu3Hb Kak (opma CyIIeCTBOBAaHUS
Marepun. Hayku, nzyyaroniye >kMBbl€ CUCTEMbI Ha PA3HBIX YPOBHSIX OpraHU3alUu.

Nzydenue xuBbIX cucteM. Metoasl Ouonmoruyeckoil Hayku. Habmionenue,
U3MEPEHUE, SKCIIEPUMEHT, CUCTeMaTu3alus, MetaaHanus. [loHsTue o 3aBUCUMON U
He3aBUCUMOM mnepeMmeHHou. [lmanupoBanme »skcnepumenta. I[locraHoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux maHHbIX. OIEHKAa TOCTOBEPHOCTU MOIYYECHHBIX
pe3ynapTaroB. [lpuunHBl UCKaXEHUs Pe3yiabTaTOB »JKcnepuMmeHTta. [loHsatue
CTaTUCTHYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPHU3HAKH JKU3HW», «buonorumueckue
cucteMbl», «CBOHCTBa IKMUBOM MaTepun», «YPOBHU OpPraHU3ALMH KABOU
npupoas», «CTpoeHHe KUBOTHOM KIETKW», «TKaHU JKHUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEYeCKOoro opranuzmay, «buoreonenos», «buocdepay, «Metoab
W3YUYEHHUSI 5KUBOU TTPUPOIBD).

O6opynoBanue:  jmabopatopHoe  oOOpyJoBaHWE  JJIA  IPOBEACHHS
HaOJI0/IeHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHuME pPa3IMYHBIX METOAOB IIPH
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Knetka — cTpykTypHO-QyHKIMOHANbHAas enuHUIA KuBoro. lcropus
oTkpbITHs Ki1eTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann,
M. IIneiinen, P. BupxoB). OCHOBHBIE TMOJOXEHUS COBPEMEHHON KJIECTOUYHOU
TEOPUH.

Meroapl  MOJIGKYJISAPHOM ¥ KJIETOYHOM  OWOJOTHMH:  MHUKPOCKOIIHSA,
xpomatorpadus, 371eKTpodope3, METOI MEUYEHBIX aToMOB, AU(QepeHLIHnaTbHOE
HeHTpu(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emoK. DIEKTpOHHAasT MUKpockonus. Kongoxanvuas muxpockonus. Bumanvnoe
(npusicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. l1IBann, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBII MUKPOCKOID,
«HMcTopust pa3zBUTHS METOAOB MUKPOCKOTITUI.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEenapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaIbHBIX KIETOK.

IlpakTnueckass padora «/3yyeHue METOAOB KJIETOYHOM OHMOJIOTUM
(xpomarorpadus, anekrpodopes, aubdepeHmanbHoe IEeHTPUdyrupoBaHue,
[1LIP)».

Tema 4. Xumuueckasi Opranu3amnus KJIeTKH

XHUMUYECKUM COCTaB KIETKH. Makpo-, MUKpPO- M YJIBTPAMUKPOIJIEMEHTHI.
Bonma u e€ posib Kak pacTBOPUTENIS, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryisiuu. MuHepaabHble BEIIECTBAa KJIETKU, MX OMOJIOrHYecKas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Oprannyeckue BelIeCTBA KIETKH. buosornueckue mnoauMmepsl. benku.
AMMHOKHUCIOTHBIN cocTaB 0enkoB. CTpykTypbl OenkoBoil MoJiekysbl. [lepBuunas
CTpyKTypa Oenka, MHenTHAHas CBsI3b. BTopuuHas, TpeTudyHas, 4YeTBepTUYHAs
cTpyktypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukaruss  OenkoB.
buonoruueckue pynkimm 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXaPUIbl U MOTUCAXAPUIBIL.
O0mmit T1IaH CTpoeHHsT W (PU3HKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue QpyHKIUU yriIeBOIOB.

Jlununel. IM'mapodunsHO-rHApOdOOHBIE cBOMcTBA. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, QGocPoaunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUUA
munuaoB. OOIue CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CrTpoeHue HyKJIE€HMHOBBIX KHUCIIOT.
Hyxneotunpl. [lpunnun kommiementapuoctu. [lpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas criupanb. MectoHaxoxaeHue u ounosorndeckue ¢pynkuuu JJHK.
Buner PHK. ®ynkuun PHK B knetke.

Crpoenne Mmonekynbl AT®. Makpospruyeckue cBsi3u B MoJekyne ATO.
buonornueckue gpynknun ATD. BoccTaHoBIEeHHBIE TEPEHOCYMKH, X (YHKIIUU B
kietrke. [pyeue mykneozuompugocghpamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKky, RPOMeoMUKU.

CrtpykTypHas OuoyiorHsi: OMOXUMUYECKHE W OMO(PU3NYECKHe HCCIeIOBaHUS
cocTaBa © TIPOCTPAHCTBEHHOW CTPYKTYpHl OWOMOJeKyn. Mooenuposarue
CMPYKmMypsl U QYHKYULl OUOMONIEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
OpeanHuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun,
®. Conrep, C. [Ipy3unep.

Huarpammsbl:  «PacrpeneneHue XUMHAYECKUX JJIEMEHTOB B HEXKUBOM
npupozie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubr u cxembl: «llepuogndeckas TabiauIla XUMUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJIb», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYINb», «CTpoeHue MOJEKYI
yrieBooBy», «CTpoeHne MoJIeKyn JUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«CtpoeHne Monekyibl ATO».

O6opynoBanne: XUMAYECKAs MOCyAa U 000pyT0BaHHE.

JlabopaTtopnasi pab6ora «O0Hapy)eHHE OCITKOB C TOMOIIBI0 KaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lMccrmemoBaHWe — HYKJIEMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHBIX OPTAHU3MOBY.

Tema S. CTpoeHue u QyHKUIMHU KJIETKH

Tumel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpykTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUs KIETKH.



CtpoeHne MpoKapuoTHIECKOM KIeTKU. KiieTouHast cTeHKa OakTepuii 1 apxei.
OcoOeHHOCTH CTpPOEHUsI TeTepOoTPOPHON U aBTOTPOGHOM MPOKAPHOTUUECKHUX
KJIETOK. MecTo U pojib MPOKapruoT B OMOIIEHO3AX.

CrpoeHnue 17} (GyHKUIHOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHnbl. TpaHCHOPT BELIECTB uepe3 IMIa3MaTHYECKyI0 MeMOpaHy: MacCHUBHBIN
(mupdy3us, obneruéunass aud¢ys3us), aKTUBHBINA (IIEPBUUYHBIA M BTOPUYHBIN
aKTUBHBIN TpaHcropT). llomynponunaemoctr meMOpanbl. PabGoTa HaTpuii-
KaJIMEBOT'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuro3. Dk301uTo3. Kietounas
creHka. CTpykTypa U QyHKIIMU KJIETOYHON CTEHKU pacTeHUil, rpruOoB.

[uromnasma. [{urozomns. [lutockener. [IBuxxenue uuroriazmbl. OpraHou bl
kiaeTku. OpHomMeMOpaHHBIE OpPraHOWIBl KIETKU: SHAOIUIa3MaTHYecKas CeTb
(BIIC), anmapar T'onbaxku, JIM30COMBI, UX CTpoeHHe U (pyHKIuU. B3auMocBs3b
OJIHOMEMOpaHHBIX OPraHOMJOB KiIeTKU. CTpoeHue TrpaHyJspHOTO PETHUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuili  (arpaHyfsipHBIA)  3HIOIUIa3MAaTHYECKUN
petuxkynyMm. CekperopHast pyHkuus anmapata ['onbmxu. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcnopt
BEILIECTB B KJIeTKe. Bakyonn pacturenbHbIX KieToK. Knetounsii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKH:  MHUTOXOHJPHUH,  IJIACTUABL.
IIpoucxooicoenue mumoxonoputi u niacmud. Cumbdbuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (QyHKIMU MUTOXOHApUM W tuiacTuia. IlepBudHbie,
BTOPUYHBIE M  CJOXHbIE  IUIACTUIB  (DPOTOCHMHTE3UPYIOMIMX  AYKApHOT.
XJIOpOIIACTBI, XPOMOILIACTHI, JIEMKOIJIACTHI BBICHINX PACTCHUM.

Hemem6pannbie opranouasl kiaetku CtpoeHue u (GyHKIUU HEMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombi. IIpomesxcymounvie Quramenmul.
MukpodunaMeHTbl. Akmunosvle Mukpoguiamenmsi. MBpIIIEYHBIE  KIETKH.
AxmuHosble KOMNOHEeHmMbl HeMbluleunblx Kiemok. MukpoTpyObouku. Kierounbiit
ueHtp. CrpoeHMe W JBWKEHUE JKITYTHKOB W PpECHUYEK. MUKpOTpyOOUKH
muTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpo@uIamMeHmamu u
muxpompyboukamu. MomopHule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoILia3Ma, SAPBIIIKU, UX CTPOCHUE U
byHkiuu. SnepHbiii OeNKOBBIM MaTpukc. IIpocTpaHCTBEHHOE pacCMOJIOKEHUE
XxpomMocoM B wuHTepdasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHA — THUCTOHBL. JluHamuxa s0epHou 00010YKU 8 Mmumose. HoepHbiil
MpaHCcnopm.

Kinerouneie BkimtoueHus. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK DYKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



[Toptpetsl: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmupl u cxeMbl: «CTpoeHHE 3YKApUOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KieTkw», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHAPUI, «Aapo», «CTpoeHre NPOKAPUOTUIECKON KIETKN.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKPOIpENapaThl PpPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpETapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHsS KIETOK pas3IMYHBIX
OpraHU3MOB).

IIpakTnueckasi padora «/3yueHrue CBOMCTB KJIETOUHONH MEMOpaHbBD».

Jlabopatopuasi paGora «lccnenoBanue mazMonM3a M JIEIJIa3MOJIM3a B
pPACTUTEIBHBIX KIETKAX).

IIpakTnyeckass  padora  «/3yuyeHwe  ABWKEHUS  LUTOILIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M MpeBpPAllleHUE IHEPTHH B KJIEeTKe

AcCCUMUIISILIASL ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmm3ma. Turbel oOmeHa
BEIIECTB: aBTOTPOHBIN W TeTepOTPOQHBIA. YdUacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreruiyeckoe obecreueHne kiuetku: mnpeBpamieHue ATD B
oOMeHHbIX Tmporeccax. DepMeHTaTUBHBIA XapakTep peakluil KIETOYHOIO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. OTnnuusi pepMEHTOB OT HEOPTraHMYECKUX KaTanu3aTopoB. benku-
aKTUBATOPhl M OENKU-WHTHMOUTOPHI. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATUBHBIX
peaKkiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CHUHTE3 OpraHMYECKUX BemiecTB B KieTke. DoTocUHTES.
AHOKCUceHHbIL U OKCcuceHHblll omocunmes y baxmepui. Ceemocoouparoujue
nuUCMeHmbvl U NUSMEHMbl PeakyuoHHo2o yeumpa. Poiabp XJIOpoIiacToB B mpoLecce
doTtocunTteza. CretoBast u TeMHOBas daszpl. Pomoovixanue, Cs., C,. u CAM-munul
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHue pa3znuuHbIX (PaKkTOpoB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHUEe (POTOCUHTESA.

XeMOCHUHTE3. Pa3znoobpaszue OpPraHN3MOB-XEMOCUHTETHUKOB:
HUTpUuuuupyomue OaKTepuH, Kene300aKTepun, cepoOaKTepuu, BOAOPOIHBIC
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buaesl Opokenus. [IponykTel OposkeHHS M HMX
UCIIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyaUTEM OOJIC3HEN.

AspobHbie OpraHU3MBl. Orarnbl DHEPreTUYECKOT0 oOMeHa.
[ToaroToBuTenbHbIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACUIEIVIEHHE TITFOKO3bI.

buonornyeckoe okucClIeHHEe, WIK KIETOYHOE JbixaHue. Poiab MUTOXOHApUN B
npoliieccax ouosoruyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dochopunupoBanue. Iuepeus membpannHo2o epaduenma npomonos. Cunmes



ATD: paboma npomonunou ATD-cunmaszel. IlpeumyniecTBa a’poOOHOTO MYTHU
oOMeHa BemecTB nepes aHadpoOHBIM. DP(HEKTUBHOCTh YHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIx. ITpuctnu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourensrapar, I[1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «DoTocuHTE3Y», «IDHEpreTUIeCKUit 00Men», «bruocuaTes
oenkay», «CtpoeHue pepMeHTa», « XeMOCUHTERY.

O6opynoBaHue: CBETOBOM MHKpPOCKOI, 00OpYAOBAaHHME JISI MPUTOTOBIICHHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENIAPATOB.

JlaGopaTropnass  padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMUIa3bl WK KaTallas3bl).

JlabopaTtopnass pabora «V3ydyenue (HEepMEHTATUBHOTO paCIIEIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue 1iporieccoB  (oTocHHTE3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTICCCOB OPOKCHHUSI M TBIXAHUS.

Tema 7. HacsencreenHasi HH(popMalus U peaju3anus e€ B KiIeTKe

Peakunn marpuuHoro cuHresa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKLMUAX
MaTpU4YHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGopManuu. ['eHeTndecKkui
KOJ, €ro cBoucTBa. TpaHckpunuus — wmarpuunbeli cuHte3 PHK. IlpuHnmmnsr
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAILICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ stanbl. Yuactue TpancnopTHeix PHK B Onocunrese Genka.
VYcnoBust 6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enos. OpraHuzalus TeHoMa y
MPOKApUOT U 3YKapHOT. Perynsiius akTUBHOCTM T€HOB Yy NpokKapuoT. ['mmotesa
onepoHa (®@. XKakob, XK. Mano). Monexynsapuvie mexanuzmvl IKCNPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsaius 0OMEHHbBIX
IIPOLIECCOB B KieTKe. KiieTounblii romeocTas.

Bupycel — HekneTounbsie (HOpMBI KU3HUA U O0NHUraTHbIE mapa3utbl. CTpoeHHe
IPOCTHIX U CJOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, unmezpasa.

Bupycubie 3aboneBanus yenoBeka, kuBOTHbIX, pactenuid. CITU, COVID-
19, counanbHbie U MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwiux maccueos («bigdatar)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozcuu u meouyuHe.
Ipoepammupyemvie pynkyuu d6erxos. Cnocobvt 00cmasKu 1eKapcms.



JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. . BaHOBCKUI.

Tabmunpl u cxembl: «buocunres 6enka», «I'eHeTnueckuii Kon», «Bupycs»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOAEIN BUPYCay.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounslii mukn, ero mepuonasl u perymsauus. Wutepdaza u MuUTO3.
Oco0OeHHOCTH TMpolleccoB, MpoTekawlux B uHTepdaze. [loaroroBka KIeTKd K
nenenuto.  [IpecunTeTnyeckuii  (MOCTMUTOTHYECKWN), CHUHTETUYECKHUH W
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEpUOIbl UHTEP(DA3BI.

Marpuunbsii cunre3 [IHK — perumkanms. IIpunnunsr penmumxanun JIHK:
KOMIUIEMEHTAPHOCTD,  INOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm pernukauun JIHK. Xpomocombl. CTtpoenue xpomocoM. Ternomepsl u

TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTul. JIUIUIOMIHBIA W
rarionaHblii  HaOopbl XxpoMocoM. ['omonmoruuynsie xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenne kmetkn — MuTo3. CTaguM MHUTO3a M NPOHUCXOASAIIME B HHX

nporeccel. Tunel Mmuro3za. Kapuoknnes u nutoknHe3. buonornyeckoe 3HaueHue
MHUTO3A.

Perymamua mutotnueckoro nukia kietku. [Iporpammupyemas kieTouHas
rubesnb — anomnTo3.

Kinerounoe sapo, XpoMocombl, (DyHKIIMOHANbHAs TeHOMUKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmapenus u eubenu xiemokx. «lugposas
KliemKkay» — ououngopmamuyecxkue mooeiu QyHKYuoHUpOoB8aHUus Kiemxu.

JdemoHcTpanumn

Tabmuubr 1 cxembl: «KWU3HEHHBIM LUK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pernkanus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoOIpenaparbl: «MuTo3 B KJIeTKax
KOPEIIKA JTyKay.

JlaGopaTopnass  pabdora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpenapaTaxy.

JlabopaTtopuasi padora «HabmroneHre MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa
JykKa (Ha TOTOBBIX MUKpOIperapaTax ).

Tema 9. CTpoeHue u pyHKUMH OPraHU3MOB

buonornueckoe paszHooOpasue OpPTaHN3MOB. OnHOKNEeTOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTAHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M JKU3HEACSTEIIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTaHU3MBI.



B3aumocBA3p 4acTe€ll MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHsl M
cucteMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
NOKPOBHAs, IPOBOJsAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTU CTpPOEHHS,
GYHKIIUN 1 pacroyioKeHHs TKaHEe B OpraHax pacTeHUM.

TKaHU JKMBOTHBIX M YEJIOBEKA. TWIBI KMBOTHBIX TKAHEW: JIUTEJIMAJIbHALA,
COEMHUTENIbHASA, MbIlIeuHasi, HepBHAas. OCOOEHHOCTH CTpoeHHs, (YHKIUN U
PacIoJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTWBHBIE OpraHbl pacTeHuil. OpraHel U
CHUCTEMBbI OPT'aHOB KUBOTHBIX U 4YesnoBeka. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrennii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHYyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEIUHEHUS KOCTEH.

JIBrokeHue  opraHu3MoB.  [IBIKEHHE  OJHOKIECTOYHBIX  OpPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTOKJIETOUHBIX PACTEHUM:
TPONU3MBl M HAcTHM. JIBH)KEHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduekc. CkeneTHble MBIIIIIBI H UX padoTa.

[Intanne opranusmoB. llornomeHune BOABI, YIVIEKMCIONO rasa H
MUHEpaJIbHBIX BELIECTB pacTeHUsAMU. [IuTaHne *)uBOTHBIX. BHyTpHumosocTHOE H
BHYTPHMKJIETOYHOE MNHuIleBapeHue. [IlnTaHrne MO3BOHOYHBIX >KMBOTHBIX. OTIEIbI
NUIIEBAPUTENBHOrO TpakTa. llnmeBapurenbHble kenme3bl. llnmeBapurenbHas
CUCTEMa YeJIOBEKa.

Jpixanue opranu3mMoB. [[pixanue pactenuid. [{pixanue xuBOTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKH. KoxkHoe apixanue. JlpIxaTenbHas IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. [[pixaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX IO3BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHass CHCTEMa 4YeJIOBeKa. MeXaHW3M BEHTWIALMH JIETKUX y NTUL U
MIIeKONIUTaOMUX. Perymnsus npixanus. JprxareabHble 00BEMBI.

TpaHCIIOPT BEWIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTs y KHUBOTHBIX. KpoOBEHOCHas cucrtemMa U €€ Oprassl.
KpoBeHocHast cuctemMa ITO3BOHOYHBIX JKMBOTHbIX M uyenoseka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyrum KpoBooOpauieHus. OBOJIIOLHMOHHBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHON CHUCTEMBI IT03BOHOUYHBIX XUBOTHBIX. Paborta
cepana U e€ peryisaius.

Beinenenne y opranusmoB. Beinenenue y pacrenuil. Beiaenenune y
*KUBOTHBIX. CokparturenbHble Bakyonau. Oprassl BelaeneHus. PunpTpanuys,
CEKpelysl 1 00paTHOE BCACHIBAHUE KAaK MEXaHU3Mbl paOOThl OPraHOB BBIJECJICHUS.
CBs13b IIOJIOCTH Te€Ja ¢ KPOBEHOCHOM M BBIIEIUTEIBHON cucTeMaMu. Beienenue y



MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. Crpoenne u (GyHKIIMOHUPOBAHHE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKa.

3ammTa y OpPraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopel
OakTepuii M UUCTHl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PACTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHAYECKOM 3a1UThl. DUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX WBOTHBIX. IIOKpPOBBI M HMX MPOU3BOIHBIE.
3amuTa opranu3ma ot OonesHedl. iMmyHHas cucrema denoBeka. KieTouHblid u
I'YMOpPaJIbHBIH UMMYHHUTET. BpOXIEHHBIM U TPUOOPETEHHBIN creruduIecKuii
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHuTeta (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocnnasiurenbHble OTBETHI OPraHU3MOB. POJIb BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pazgpaxumocts u perymsauumsa y  OpraHu3moB. Pasmpaxummocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxuMocTe u  peryisiuus y
pactenuil. PocToBbIe BEelIECTBAa U MX 3HAYEHUE.

HepBuas cucrema u pedrekTtopHas peryiasuus y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTHEJbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y XKHUBOTHbIX. OTAENBl TOJOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednexkropHas ayra. besycinoBHbie U yCIOBHbBIE PEIIEKCHI.

['ymopanpHast peryisiuus U 3HAOKPUHHAsA CHUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M HX TOPMOHBI. JIeMCTBHME TOPMOHOB.
B3aumocBs3p HEpBHON W HSHAOKPUHHON cucteM. [unortanamo-runoduzapHas
cucrema.

JdeMoHcTpanuu

[Toprper: U. I1. [1aBnos.

Tabmuupl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocreimme», «Opranbl LIBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembl», «CTpoeHue cTeds,
«CTpoeHre NHCTOBOM IUIACTHHKWY», «TKaHM >KUBOTHBIX», «CKEJIET 4elOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMA, «Koxay, «MpleyHas CUCTEMaAY,
«BprgenurensHas cuctema», «HOOKPUHHAS cHCTeEMa», «CTpOEHHE MBIIIIbD,
«mmynurter»,  «KumeunononoctHele», «CxeMa  NHUTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOeHHE THIPBDY,
«CtpoeHne mnaHapun», «BHyTpeHHEe CTpOoeHHE 0XKAEeBOro 4epBs», «HepBHas
cucteMa poiO», «HepBHas cucrema asarymkm», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrtema  nTuny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHKpPONpENnapaThl OJHOKJIETOYHBIX
OpraHu3MoOB, MHKpoMpenaparbl TKaHEW, PAKOBHUHBI MOJUIOCKOB, KOJUICKIIUU
HACEKOMBIX, WIJIOKOXXHUX, UBbIE SK3EMIUISIpbl KOMHATHBIX pacTeHU, repOapuu
pacTeHMil pa3HbIX OTAEJOB, BIAXKHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
0o0opyA0BaHuE AJIs A€MOHCTPALMY TOYBEHHOTO M BO3AYIIHOTO MUTAHUS PACTCHHIH,
pacieruieHus Kpaxmana U 0eJKoB Mo AedcTBUEeM (hepMEeHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMK OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHX, MEXAHU3MA
JbIXAaTENbHBIX JTBUKEHUMN, MOJEIH I'OJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHue TKaHE paCTCHUIN».

JlaGopaTopHuasi padora «/3yueHue TKaHel )KUBOTHBIX».

JlabopaTtopHasi pabora «l/3yueHre opraHoB LIBETKOBOT'O PACTEHHMSI.

Tema 10. PazmHoKeHne 1 pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpraHuM3MoOB: Oecrosioe (BKIIOYask BEreTaTMBHOE) U
nojsoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS: TMOYKOBAaHUE,  CIOPYJIALINA,
dbparmMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxxkenue. [lonoBeie KieTKu, Wiau rametol. Meio3. Craauun
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonoruueckuii CMbIC
Melo3a M TOJOBOro Iporecca. Meilo3 U ero Mecro B JKM3HCHHOM IUKJIE
OpPraHU3MOB.

[IpenzapoasimieBoe pa3Butue. ['amerorenes y »kuBOTHbIX. [10JI0BBIE JKEIE3bI.
OOpa3zoBaHue U pa3BUTUE MOJOBBIX KiIeTOK. CriepMaTorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObI
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTHs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 2nagHbIX NPOOIIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u moodenu mopgpocenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpuMmepe Jsarymkw). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposanrnoe Opoobnenue. bnacmyna, munoi
onacmyn. OCoOCHHOCTH NPOOJICHUS MICKONMUTAIONNX. 3apOJBIINICBbIC JIMCTKU
(racTpynsinus). 3aKiazKa OpraHOB U TKaHEW U3 3apOoJIbIIIEBbIX JUCTKOB. B3anMHoe
BIMSIHME 4YacTell pa3BUBAIONIETOCSA 3apojbllia (dMOpPUOHANIbHAS WHIYKLHUS).
3aknaaka IUTaHa CTPOEHMSl JKMBOTHOIO KaK pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJCHCTBUII TeHOB. BrusHume Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IHYHBIX
(GaKTOpOB OKpYKaIoILIEH Cpebl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuona. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYUHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HEMPSIMOIO



pa3BUTHS, UX PACOPOCTPAHEHHE B Npupoje. Tumbl pocrta XUBOTHBIX. DakTOphI
PETYISIUU POCTA JKUBOTHBIX U YesioBeka. CTaguu moCcTIMOPUOHATHFHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PazmHoxenne u pazButue pacteHuid. ['amerodur um cmnopodur. Meiio3z B
KU3HEHHOM IuKie pacteHuid. (OOpa3zoBaHwe cmop B IMpolecce Meio3sa.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUME M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoliHOE OIIOAOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl PETYJISLUN OHTOIE€HE3a Y PACTEHHUI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Haamun, X. HInemas.

Tabmuubr u cxeMmbl: «BereraruBHoe pasMHOXkeHUE», «Tumbl Oecnoyioro
pa3sMHOXEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE HSBIIICHBDY,
«Pa3mHoOXeHue runipel», «Meio3», «Xpomocomely, «l'ameTtorenesy», «CtpoeHue
SIMIEKJIETKH U crepMaro3onsiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsimoe u
HenpsiMoe pa3Butue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne narymkun», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHHUIN,
«CTpoeHue CeMsiH OJHOJOJBbHBIX U JBYJOJbHBIX PAaCTEHUN», «KU3HEHHBIA ITUKII
MOPCKOM  KamyCTbD», <«OKM3HEHHBIM LHMKI MXa», <« KU3HEHHBIA  LHKI
ManopOTHUKAY, « KU3HEHHBIN LIMKII COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK MU
CIIEpMATO30MI0B, MOJIENb «L MK pa3BUTHS JIATYIIKH.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJIOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpenapaTaxy.

IIpakTnueckass padora «BbisBIEeHUE MNPU3HAKOB CXOJICTBA 3apOJbIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass pabora «CTpoeHHE OpPraHoB Pa3MHOKEHHUS BBICIIUX
pacTeHU.

Tema 11. I'eHeTuka — Hayka O HACJIEACTBEHHOCTH M W3MEHYHUBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETHKM Kak Hayku. Pabotsr T
Menpnens, I'. ne ®@puza, T. Moprana. Poinb OT€UECTBEHHBIX YUEHBIX B Pa3BUTUHU
renetuku. Padoter H. K. KomeiioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®unmumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKH, JTOMUHAHTHBII M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUS, THOPHUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABI  TEHETHUKU:  THOPHUIOJIOTHMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
BasunoB, A. H. benosepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: « MeTo bl TeHETUKI, «CXEMBI CKPEIIUBAHUS.

JlabopaTtopnas padora «/Ipo3oduna Kak OOBEKT TI€HETUYECKUX
HUCCIIEIOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpeuBanue. IlepBoiii 3akoH Mennens — 3aKoH
ennHoo0pa3ust rTuOpua0OB nepBoro nokosjeHus. [Ipasuno nomunupoBanus. Bropoi
3aKkOH MeHzens — 3aKOH pacIUeIIeHUs NPU3HAKOB. lluTosIOrMueckue OCHOBBI
MOHOTMOPHIHOTO CKpEIMBaHus. | M10Te3a YNCTOTHI TaMeT.

AHanuzupytoniee ckpenBanue. [IpoMeXyToOUHbIi XapakTep HaclleJOBaHUS.
Pacmiennienne npu3HaKkoB NpY HEMIOJIHOM JOMUHUPOBAHHM.

Jurubpunxoe ckpeuBanue. TpeTtuii 3axkoH MeHens — 3aK0H He3aBUCUMOTO
Hacle0BaHUsl ~ Npu3HakoB.  llurosornueckue  OCHOBBI  JAUTMOPUIHOTO
CKpELIUBaHUS.

Cueruiennoe HacnefoBanue npusHakoB. Padotel T. Moprana. CuenneHHoe
HACJICJOBAHUE T'€HOB, HAPYLICHWE CLEIUIEHUS MEXAy TIeHaMu. XPOMOCOMHAas
TEOPHsI HACJIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M OIPEIEIEHUs 110J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHbIi M reTeporameTHsld moJ. ['eHermdeckas
CTPYKTypa MOJIOBBIX XpoMOcoM. HacnenoBanne Mpu3HaKoB, CUEIJIEHHBIX C MOJIOM.

['erotun kak nenocTHas cucrema. lnenorponns — MHOKECTBEHHOE NEHUCTBHE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoaencTBue HEaUIeIbHBIX TI'E€HOB.
Kommementaprocts. Onuctas. [Honmumepus.

['eHeTMYECKUIT KOHTPOJIb PA3BUTHUS DPACTEHUMN, XMBOTHBIX M YEJIOBEKA, a
Takke (U3MOJOTMYECKUX TMPOIECCOB, TOBEIEHUS M KOTHUTUBHBIX (YHKITHIL.
['eHeTnyeckne MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOACHCTBHS «XO3SIMH
— Mapa3uT» U «XO35UH — MHUKpPOOMOM». I'eHeTHueckue acmneKkTbl KOHTPOJS U
WU3MEHEHUs HacJIEICTBEHHON NH(OpMalLMU B IOKOJEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpanumn

[Toptpetst: I'. Mennens, T. Mopras.

Tabnuiel u cxemsl: «llepBbiit 1 BTOpo#t 3aKoHBI Mennens», « Tpetuii 3akoH
Menpnens», «Ananusupyroliee cCKpemuBaHue», «HemomHoe nomuHuUpoBaHUEY,
«CLemIeHHOEe HAacle0BaHUE IPU3HAKOB Yy Apo3o¢uibl», «l'eHeTnka momay,



«Kapuotun uenoseka», «Kapuotun gpozodpuis», «Kapuorunm nTuis,
«MHOXECTBEHHBIN allJIeNu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOACNIb IS JACMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
ruOpu70OB TEPBOTO TMOKOJICHHS W paclIelieHus MPU3HAKOB, MOJENb MJis
JEMOHCTpPAllUM 3aKOHA HE3aBUCUMOTO HACJIEIOBAHUS MPU3HAKOB, MOJEINb I
JEMOHCTpPAlMM CLEIJICHHOTO HACJIEIOBaHUs MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEUIMBaHUA Y APO30(DUITBD.

IIpakTuueckass  paGora  «lM3yyeHue  pe3ysibTaToB  JIUTHOPUTHOTO
CKpEITUBAHUS Y APO30(DUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (popmupoBaHuM (PeHOTHUIIA.
N3mMeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE W KOJWYECTBEHHbIE NPU3HAKUA. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHASL.

Mopudukanronnass HU3MEHYUBOCTh. Ponb  cpempl B (OpMHUpPOBAHUU
Moau(pUKaIMOHHOW M3MeH4YnBocTH. HopMa peakuuu npusHaka. BapuanmoHHBIN
pan u BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MOIu(PUKAIIMOHHOM
U3MEHYUBOCTHU.

['enHoTHNIMYECKass U3MEHUYMBOCTh. CBOWMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUIIMYECKON N3MEHYHBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJOBOM mpolecc — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTU. POJIh KOMOMHATUBHON M3MEHUHUBOCTHU B CO3/IaHUU
TeHEeTUYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTaimonHass W3MEHYMBOCTh. BHIbl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HMHAYUHUPOBAHHBIE MyTallMU. SaepHbIE WU
nuToriazMaTuyeckue Myrauuu. CoMaTU4ecKue M MoJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUsA MyTanui. MyTareHpl W HMX BIHMSHUE Ha OpPraHU3MBbL.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O MpOIEcca. 3aKOH TOMOJIOTHUYECKUX pPAJIOB B
HacnencTBeHHo m3menunBocty (H.M. BaBwiio). BHesinepHasi U3MEHUMBOCTh U
HACJICICTBEHHOCTb.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNULeHemuyeckux @axkmopos 6
HAac1e008anHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdemoHcTpanumn

[Toptpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuubr u  cxembl: «Buabsl u3menHunBocTH», «MoaudukanmoHHas
WU3MEHYUBOCTBY, «KomOunaTtuBHas U3MEHYUBOCTDY, «Merosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00JaeBaHus YeI0BeKa», « Buabl MmyTamuii.



O6opynoBanue: KUBbIC W TepOapHBIC IK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dotorpadun) JKUBOTHBIX ¢ PA3TMIYHBIMU BUAAMH H3MEHUNBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOW.

IIpakTnyeckas padora «Myrtanuu y Japo3oduiabl (Ha TOTOBBIX
MUKpOIpenaparax)m».

Tema 14. I'eneTuka 4esioBeKka

Kapuotun uyenoBexka. MexayHapoaHas nporpaMma HMCCIENOBaHUS TE€HOMaA
4yenoBeka. MeToabl  M3y4YeHHs  TEHETMKM  YeJOBEKAa: IECHEAIOrMYECKH,
OTM3HEIOBBIM, LM TOTCHETUYECKUIA, MOMYJISILIUOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPENEIEHNE TEHOTHIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[T[P-ananu3a. HacnenctBenHble 3a001eBaHus yenoBeka. [ eHHble 1 XpOMOCOMHBIE
OoJie3HM 4YenoBeka. boyie3HM ¢ HACIEeNCTBEHHOM MPeapacroyioKEHHOCTHIO.
3HayeHUuEe MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUN U JICUEHUH T€HETUYECKUX
3a0oyieBaHU uesoBeKa. MeanKo-reHeTUYeCKOe KOHCYIbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HEeTHYECKOTO Tpy3a». JTUUYECKUE ACHEKThI UCCIEHOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOphl TOBBIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYecCKOMY U XUMHYECKOMY 3arpsi3HCHHUIO OKpY:Karomieh cpennl. [ eHeTnaeckas
MPEAPACIIOIIOKEHHOCTD YEJIOBEKA K MAaTOJOTHSIM.

JdeMoHcTpanuu

Tabnuubl u cxembl: «Kapuotun yenoBeka», «MeTolbl U3YYEHUS] TE€HETHKHU
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMsI YSTTOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHOI.

Tema 15. Cesrekuusi OpraHu3sMoB

JloMecTuKanuss W CEJNEKUUs. 3apOXKACHUE CEJNEKIUMU W JOMECTUKALUU.
VYuenne H. WM. BaBumoa o IleHTpax mnOpoUCXOXKACHUS U MHOTo00Opa3us
KYJbTYPHBIX pacTeHuil. Poib cenekuuu B CO3JaHUM COPTOB PACTEHUM U IOPOJ
*uBOoTHBIX. CopT, mopoAa, IITaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HacJeACTBEHHOM wu3MeHuuBocty H. WM. BaBuioBa, ero 3HaueHue i
CEJIEKIIMOHHOU paboThI.

MeTtoapl ceneKuMOHHOW paboThl. VICKyCcCTBEHHBIM OTOOp: MacCOBBIA H
VIH/IUBU1yaJIbHBIN. Jramnsl KOMOMHAIIMOHHON CCJICKIIUU. HcnsiTanne
npousBoAMTENIed MO TOTOMCTBY. OTOOp MO TE€HOTUINY C TOMOUIBIO OIEHKU
dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ]  CEJIeKUMOHHOM  paboThl.
PannanmoHHbIM U XUMUYECKUA MyTareHe3 Kak HCTOYHUK MYTAlUi Y KyJbTYPHBIX



dbopm opranm3moB. lcmosb30BaHME TEHOMHOTO PENAKTUPOBAHHS M METOJIOB
pexomOuHaHTHBIX JIHK m1st monmydeHust iCXOAHOTO MaTepurana s CeJICKIIUU.

[Tonyuenue MOJIUTIIONU]IOB. Buytpusugosas ruOpuIn3aIus.
bnuskopoAcTBEHHOE — CKpemuBaHue, WiM  UHOpuAMHr.  HeponctBeHHoe
CKpeuuBanue, win ayrOpuauHr. ['eteposuc um ero mpuuuHbl. Mcmnonb3oBaHue
rereposuca B ceneknuu. Otnanénnas rubpumusanus. [Ipeomonenue Oecruiomus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENICKIIUN PACTEHUHN U )KUBOTHBIX. « 3e1éHas
DeBONIOYUAY.

CoxpaHeHre U M3y4YeHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEH g CO3JaHUsl HOBBIX COPTOB W TUOPHUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNBTYp. JM3yuenue, coxpauwenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIYUUeHUs CYUecmeyomux U co30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOoM uucie ¢ NpUMeHeHUeM COBPEeMEHHbIX MemOo008 HAYUYHLIX UCCAe008aAHUL,
nepeodosvix uoell u nepcnekmuHbIX MexHOoN0UU.

JdemoHcTpanumn

[Toptpersr: H. . Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «LleHTpbI TPOUCXOXKIIEHUS K MHOTO0Opa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHUYECKUX PSAOB B HACIEJACTBEHHON H3MEHUYHBOCTHY,
«Metonapl cenexkmmy, «OTnanéunas ruopuausanus», «MyTtareHesy.

JlaGopaTopHas padora «/3yueHrne copTOB KyJIbTypHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHrue METOAOB CEJICKIIUN PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUD».

Ikckypcusi «OCHOBHbIE METONbl U JOCTHIXKEHHSI CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHIBITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTOpHIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BuotexHo10rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, MCHOJB3YyEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE W TKAHEBBIC
KYJbTYPBIL, MHUKPOOPTraHU3MBl, 1754 XapaKTEepUCTHKA. TpagumonHnas
OMOTEXHOJIOTHS:  XJIeOoMeueHne, TMOMYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BuHOAenne. MukpoOuonorndeckuii cuHre3. OOBEKTbl MHKPOOMOJOTUYECKHX
tTexHosoruid. [Ipon3BoaCcTBO Oenka, aMUHOKHUCIIOT M BATAMUHOB.

Co3naHue TEXHOJIOTM U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUSI TEHOMOB C LEJBIO MOJyYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepXaliuX He BCTPEUArOIIUecs: B IPUPoe OMOCUHTETUUECKUE MY TH.



Kierounasa unxeHepusa. MeTonbl KyJlbTypbl KJIETOK W TKAaHEW PacTEHUU M
KUBOTHbIX. Kpuobanku. Comartnueckas ruOpuau3anus U  COMATHYECKHIA
sMOpuorene3. lcrnonb3oBaHUE TaIUIOWJIOB B CelEKUMH pactenuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb3osanue MOHOKIOHAIbHLIX U NOJUKIOHAIbHBIX
aumumen 6 Mmeduyune. VICKYCCTBEHHOE OIUIOJOTBOpEHHE. PekoHCTpyKuus
SMUEKIIETOK U KIOHWPOBAHMUE JKMBOTHBIX. METOA TpaHCIUIAaHTALMU SAEP KIETOK.
Texnonozuu 0300po8IeHsl, KYIbMUGUPOBAHUS U  MUKDOKIOHALHO20
DA3MHOIICEHUS CENIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAass W TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 TIe€Ha H
KoHcTpyupoBaHue pekoMOMHaHTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JlocTmkKeHnss M NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  HMH)KEHEPHM.
DKOJOrMYeCKHEe U ATHYECKUE TPOOIEMbl T€HHOM HHKEHEPHUH.

Menuuunckue 6norexnosoruu. [loctrenomuas nudposas meaunuHa. [TIP-
JUarHocTHKa. MeTaOOJOMHBIM aHaau3, TEHOLICHTPUYECKUM aHaau3 IpoTeoMa
YeJoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 310poBbs. VCmosib30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepamus paka. 3D-Ouommkenepust ansg  pa3paboOTKu
(byHIaMEHTaNIbHBIX OCHOB MEAHMIIMHCKUX TEXHOJOTHH, CO3/IaHHs KOMILUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTHUHIA U ckagdonauHra
JUISL peIeHus 3a/1a4 IEPCOHATIN3UPOBAHHON MEAUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C IENbl0 oOecredeHuss KOMOMHMPOBAHHOU
3anuThl OT Bo3Oynutenet OPBU, yctaHoBiieHHME MOJEKYJISIPHBIX MEXaHHU3MOB
¢ynkuonupoBanus PHK-cogeprkammx BUPYCOB, BBI3BIBAIOIIMX OCO0O ONAcCHBIE
3a00JI€BaHUS YEJIOBEKA U )KMUBOTHBIX.

JdeMoHcTpanuu

Tabmunp! u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B NMPOMBIIITIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepusn», «[ eHHass UHKXEHEPUs».

JlabopaTopHas padora «/3ydyeHrne 0ObEKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llomydeHre MOJTOYHOKUCIBIX IPOLYKTOBY.

JKckypcusi «bUOTEXHONOTHA — BaKHEWIasi MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX MPeEACTABJICHUH B
omnosioruu

OpomounoHHas Tteopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHMS
napsuHU3Ma. JKu3Hb U Hay4dHas aesatenpbHocTh Y. /apBuna.

JIBYoKyIIME CUIIbl HBOJIIOLIMU BUJIOB 10 Y. J[apBUHY (BbICOKasi MHTEHCUBHOCTb
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYILLECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmienne cuaTeTnueckoir Tteopun HBomonuu (CTD). HelrpanpHas
Teopusi 3Bomtoruu. CoBpeMEeHHas SBOJNIOIMOHHAS OWoNoTHA. 3HAYCHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUYU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosbe, Y. lapBun, C. C. YerBepukos, 1. U. lImansraysen, Jx. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoi mnpupoasl (o K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
npucnocoOsiennii 'y pacteHuil W kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nyremectBus Y. Jlapsunay, «Haxonku Y. {apBunay, «@opmbl 00pb0bI
3a cymectBoBanue», «llopoabr romy6eit», «MHoroobpasue KylabTypHBIX (opM
KammycThl», «[lopoapl JOMANIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOUIECHUS MABWXKYLIUX CHUJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOFOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ Pe3yJIbTAThI

[Tonynsuus Kak 3yeMeHTapHas €IUHULA 3BOOLMH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETHYECKOro pa3HooOpa3us W CTPYKTypbl nomyisuui. V3MeHeHnue
reHopoHJa TOMYJSIMU KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinGepra.

DOnemeHTapHble (DAKTOPHI (IBIKYIIME CHUJIBI) SBOMIONWW. MyTallMOHHBIN
npouecc. KomOunaTuBHass u3MeHUHMBOCTh. [Jlpeiid reHoB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHWs 4YacToT ajuiened B nomynauusx. Oddekr
ocHoBatensd. JIpgexm oOymwuirounozo eopaviuika. CHudceHue 2eHemuiecKko2o
pasHoobpazus: npudunsl u cieocmeus. llpossenenue s¢pgpexma Opetigha 2enos 6
oonvwiux U manelx  nonyaayuax. Mwurpamuu.  M3omsums  momymsuil:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoIorudeckast (pernpoayKTUBHA).

EcrectBenHbIii 0oTOOp — HampaBisoomui  (HakTop 3BoIOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBMXKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mm3pyntuBHbIN). [lonoBoit oT6op. BO3HMKHOBEHHE M HBOJIOLHUSA COLHUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco0neHHOCTh  OpraHM3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOLHUU.
Bo3nukHoBeHHe — mpucnocoOieHud y  opraHuzmoB.  Apomopdos3sl U
uanoagantauuu. [Ipumepsl NpucnocoOieHuit y OpraHu3MoB: MOP(OIOrHUecKHe,
¢usnonornueckue,  OMOXUMHUYECKHE,  ToOBeneH4Yeckue.  OTHOCHUTEIBHOCTH
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CTpykTypa. BumooOpaszoBaHue Kak pe3yJbTar
MUKpO3BOMIOIMHU. M3omsmus — kimtoueBod (aktop BugooOpazoBanus. [lytu u
CIIOCOOBI BUI000Pa30BaHUS: AJITOTIATPUUIECKOE (reorpaduueckoe),



CHUMIIATPUYECKOE (3KOJI0TUYECKOE), «MTHOBEHHOE» (monUIuIOnIU3anus,
rubpuanzans). JJIMTeIbHOCTh 3BOJIIOIMOHHBIX TPOLECCOB.

Mexanu3mbl GOpMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BOMIOMOHHOM OWOJOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHus1 6uopa3zHooOpazusi. MUKPOIBOIIONMS U KOIBOJIOLMS Mapa3uTOB U HX
x03s1eB. Mexanu3mbl (OPMUPOBAHMS YCTOMUMBOCTH K @HTUOMOTHKAM U CIIOCOOBI
OOpBLOBI ¢ HEH.

JdeMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, 2. Malip.

Tabmuubr 1 cxembl: «MyTalMoHHAsE H3MEHYUBOCTHY», «llomynsimonHas
CTpyKTypa Buaa», «CxemMa mposiBieHHs 3aKkoHa Xapau—BaitnOepra», «JIBmwkyine
CHJIBI 3BOJIIOLUNY, «IKOJOTHYECcKass M30JLUS MOMYJSIIUA CeBaHCKOU (hopenuy,
«l'eorpaduueckass UW30JSA1US  JTUCTBEHHULIBI CUOMPCKOM W JTUCTBEHHMIIBI
naypckon», «llonynsliMOHHbIE BOJHBI YNCIEHHOCTH XUIIHUKOB U )KepPTB», «Cxema
JEUCTBUSL eCcTeCTBEHHOro ot0opa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«Mnpycrpranbaslii MenaHnu3m», «JKuBble uckonaemsle», «[IokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue amantauun», <«lIpUcrnocobIeHHOCT, OpraHu3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepun Bupa», «Bunel-nBoiiHukn», «CTpyKTypa BuAa B
npuponie», «CrnocoOsl BUI000pa3oBanus», «l'eorpaduueckoe BHI000pa3zoBaHME
TpEX BHUIOB JaHJIBIILIEH», «IKOJOTHYECKOE BHI000pa30BaHHE BUAOB CHHHUIY,
«ITomunnouasl pacteHuit», «KamyctHo-peneunbiii ruopu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3BEpeil ¢ mNpuMepaMu pa3MYHBIX NPHUCHOCOOJICHUM, 4Yydesna NTUI U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHWW ONM3KUX BHUAOB, 00pPA30BABIIMXCS
pa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabéora «BbisiBIeHHE HM3MEHUMBOCTH Yy 0CO00€d OJHOTO
BUJIA).

Jlabopatopuass  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JlabopaTtopnas pabGora «CpaBHeHHE BHUIOB MO MOP(]OIOrHIECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoJIIOLHS U €€ pPe3yJIbTaThI

Meroasl U3y4eHHs] MAaKpO3BOIOUMHU. [lalleOHTOJIOrMYECKHE  METOAbI
u3ydyeHus oHBomouuu. llepexognsie ¢GopMbl U (PUIOTEHETUYECKUE  PAIBI
OpraHu3MOB.

buoreorpapuyeckue metonbl uzydeHus sBosouuu. CpaBHeHue ¢GJopsl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obmactu 3emuau. Bumbi-
SHAEMHUKHU U PEJIUKTBHI.



OMOpUONOrHYecKre U CPABHUTEIHLHO-MOP(OIOrHUECKHEe METOAbl U3yUeHUs
BOMIIOLMHU. ['€HeTMYecKne MEXaHW3Mbl 3BOJIIOLIMM OHTOIEHE3a M MOSBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OpraHbl.
PynumenTtapHpie  opranbl WU aTaBU3MbBl.  MOJEKYJISPHO-TEHETUUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKME  METOJbl  M3YyYEHHS]  DBOJIOLUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOEHUS (HHUIOTCHETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTalluX U 3BOJIIOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuia) BOMIONUU. [IpuHyun cmenvl QyHKYUl.
HeobOpatumocTs 3BomtonMu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIFOLUY.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, J. ['ekkenb.

Tabnuupbl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepe»y,  «Creronedansy,  «Punnoputey,  «CeMeHHbBIC
nanopoTHUKW», «buoreorpaduueckue 30HBI 3emin», «lpelid KOHTHUHEHTOBY,
«PenmukTery, «HadampHble CcTaguu SMOPUOHATBHOTO PA3BUTHSA TTO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHeby, «PynuMMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpbl YEJIOBEKa W IIUMMaH3e», «[JaBHbIE
HaIpPaBIICHUS 3BOJIOLUNY, «OO0II1e 3aKOHOMEPHOCTH HBOJTIOLIAN.

O6opynoBanue: KOJUICKIIUH, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OPraHu3MOB, MYJISI)KA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe KU3HUA HA 3emule

Hayunbpie rumoTe3bl MPOUCXOXKACHHUS KU3HU Ha 3emie. AOHOreHe3 H
naHcrepmusi. [[JoHayyHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOXKIACHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penn, JI. Cnannannanu, JI. [Tactepa. [IporcxoxaeHue xu3HU U aCTPOOUOIOTHSI.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Imanerapuas
(reosoruueckas) SBOJIONUSA. XHUMUYECKas »dBOJIONUSA. AOHWOTSHHBIH CHHTE3
opraHuyeckux BeniecTB M3 Heopranumdeckux. Ombir C. Mwmepa u I'. HOpu.
OOpaszoBanue mnoiauMepoB U3 MoHoMmepoB. KoarepBatHas rumoteza A. .
Onapuna, runore3a nepBuyHoro o0yiaboHa JIk. XomnaeitHa, reHeTHUecKasi TUIIOTe3a
I'. Ménnepa. Pubosumer (T. Uek) m rtumoreza «mupa PHK» V. T'mnGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIETKH.

HUctopuss 3emnm U Meronpl €€ wu3ydyeHusa. MckomaeMbple OpraHUYECKHE
octaTku. ['eoxpoHonorus u e€ Meroabl. OTHocuTenbHass U aOCONIOTHAs
reoXpoHOJIOrus. ['€0XpOoHOJIOrnuecKas mKaja: 30Hbl, 3pbl, IEPUOJIbI, STOXH.



HauwanpHble »Tambl opranudecko 3Bosrounu. l[losBiieHne u 3BoMOLUSA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX HYKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKN KaK aHAJIOT MEPBBIX Ha 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U SyKapHUOTHI.

[TpoucxoxaeHue 3ykapuoT (CuMOUOreHe3). DBONIOIMOHHOE MPOUCXOKIECHUE
BUPYCOB. [IponcxoxkneHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHMKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU BbICIIUX pacTeHUud. OCHOBHBbIE apoMOpP(O3bI
pactenud. Beixon pacreHuit Ha cymry. [losiBieHHWe CHOpPOBBIX pPACTEHUW H
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoMCXOXKIEeHHE IBETKOBBIX
pacTEHUMN.

OCHOBHBIE 3Tallbl 3BOJIIONHMH >KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
*KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBbIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHUS [MO3BOHOYHBIX.
[Mpoucxoxnenne ampuoOuii u pentunuil. Ilpoucxoxnenne MICKONUTAIOMINUX U
ntutl. [lpuanun wioueBoro apomopdosa. OcBoeHre O€CO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMje IO ’paM M MEepUoAaM: apxeu, MPOTEPO30il,
najgeo3oM, Me3030M, KkaiHo3ou. OOImas xapakTepucTUKa KiIuMara H
reoJornyeckux npoueccoB. [losiBlieHME M pacHBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yCIOBUS U BIUSTHUE HA TA30BBIN COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — KOJIOTMYECKHE KPU3HUCHI MpONuIoro. [IpuuuHel u
CJEACTBUSL MacCOBBIX BbIMHUpaHHIl. COBpPEMEHHBIN SKOJOTMYECKUNA KPHU3HUC, E€ro
ocobenHocTH. [IpobGaema coxpaneHus 6nopazHooOpa3us Ha 3emiie.

CoBpemeHHas cuctema opraHudeckoro mupa. IlpuHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapus, /x. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHHUIO CaMo3apoxaAcHHus Xu3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUUM»,  «[ €OXpOHOJOrMYecKas  MIKaJIay,
«HauanpHble 3Tanbl OpraHUYeckoi 3BOIOLNUNY», «Cxema 00pa3oBaHUSI IYKapHUOT
nyTéM cumoOnoreHesza», «Cucrtema XUBOHW TpupoAb», «CTpoeHue BHUPYCay,
«Apomopdossl  pacrenuity, «PuHMOGUTHY, «OTHOKIETOYHBIE BOJOPOCIHY,
«MHorokierounsie Bogopocian», «Mxwm», «llanopotHukn», «l'ogocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KUBOTHOTO
Mupay, «ApoMopdosbl KUBOTHBIX», «lIpocreiimmey, «KuIIEUHOMOTOCTHBIEY,
«Ilmockue YepBU», «YneHucToHOTHEY, «PEIOBI, «3E€MHOBO/IHBICY,



«IIpecmbikaromuecs», «lItuubpy, «Miekonuratromue», «Pa3Butne Xu3HU B
apXeuckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
MaJIC030MCKOMN 3pe», «Pa3BuThe KU3HU B ME3030MCKOMN 3pey, «Pa3BUTHE KU3HU B
KallHO30MCKOM 3pe», « COBpeMEHHAasl CUCTeEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuyM pacTeHU pa3IUYHBIX OTAENIOB, KOJUICKIIMH
HAaCEKOMBIX, BJIAKHBIE IIPENAapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyd4ena ITHI[ U 3BEpEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, TMOJE3HBIX HMCKOMAEMbIX, MYJSIKU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHaa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o nzydeHuto abHOreHHOro CUHTE3a OPraHUYECKUX COEUHEHUN B
NEPBUYHOI aTMochepe».

JlaGopaTtopnasi paGora «/3yyeHue W ommMcaHHWE MCKOINAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB.

IIpakTuyeckas padora «l3ydyeHne OCOOEHHOCTEH CTPOCHHUS pPACTCHHIA
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3yueHnne ocoOeHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznenel u 3anaum aHTpONOIOruK. MeToasl aHTPOIIOJIOTUH.

CraHOBIEHUE TPEICTABICHUN O MPOUCXOXKICHUU YeJIOBEKa. PerurunosHeie
B033peHus. COBPEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACTBO yenoBeKa ¢ KUBOTHBIMH. CHCTEMAaTHYECKOE MOJIOKEHUE YETTOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHUOTIOTUYECKHE, (bU3HOIOTO-ONOXUMHUIECKHE,
noBegeH4Yeckue. OTINYMS YeIOBeKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOW CUTHAJIBHOU
CHCTEMBI.

JBuokymie cuiibl (pakTophl) aHTpONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIC.
CooTHolieHne OMOIOTMYECKUX U COIIMAIBHBIX ()aKTOPOB B aHTPOINOTEHE3E.

OCHOBHBIE CTaJAUU AHTPOIIOTeHe3a. PaHHME uenoBexkoOOpa3Hble 00€3bsHBI
(IPOKOHCYJIBI) M PaHHUE MMOHTUIBI — OOIIHE TIPEIKH Y€JIOBEKOOOPa3HbIX 00€3bsH U
Jroiel. ABCTPAJIONIMTEKN — JIBYHOTHE MPEIKHU JIIoJeH. YelIoOBEK yMeblil, MepBbIE
W3TOTOBJICHHs OpYAuU TpyzAa. YeloBeK NpsAMOXOIAIIMK U NEPBbIA BBIXOJ JIIOJEH
3a  mpemensl  Adpuku. YenmoBek reimenvOeprckuii  — 0o0mUNA  TIPEIOK
HEaHJIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBeK HeaHAEPTAIbCKUN
KaK BUJ JIIOJEM XOJIOMHOTO KiauMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKHI 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpenenamu Adpuku.
[TameoreneTrka 1 najgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOpP B MOIMYJISIIIMSIX
yeynoBeka. MyTannoHHBIA Tpouecc U noiaumopdusm. IlonmynsiuoHHbIE BOJHBI,
npeiid reroB, murpanus U «3GQexT ocHOBATENs» B MOIMYNALMIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckne pacel. [lomatne o pace. bompmme pacel: €BponeoUIHas
(eBpasmiickasi),  aBCTpajo-HETpoujHas  (PKBATOpUAJbHAs),  MOHTOJOHIHAsS
(a3maTcko-aMepuKaHCKas). Bpems M myTuW paccesneHHsl 4YeJoBeKa IO IUIAHETE.
EnuncTBO  4yemoBedeckux — pac.  HaydHass  HECOCTOATENBHOCTh — pacu3Ma.
[Tprcnoco0aeHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSM OKPYXKAlOLIEW Cpenbl.
BnusHue reorpaduueckoil cpenbl U Apelida TeHOB Ha MOPQOJOTHUI0 U
($U3MONOTHIO YETOBEKA.

MexauciumnHapaple  MeToabl B (pusmdeckoit  (OMOJIOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIIOLMOHHAs ~ QHTPOIIOJIOTMS W MAJICOAHTPOIOJIOrUs
4eJIOBEUECKHUX IOIyJIUui. bruoconnaneHbple HCCIENOBaHUS NPUPOIBI YEJIOBEKA.
HccnenoBanre KOBOMIOIMHA OMOIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. {apBun, JI. JIuku, . . Pornackui, M. M. I'epacumos.

Tabaunps! 1 cxembl: «MeTo/bl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsAHb», «CKeNeT YeIoBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbID», «/[BHKYIIHE CHIIBI aHTPOIIOTEHE3a», « DBOJIOLIMOHHOE
IpPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenslit», «YenoBek
IPAMOXOJAIIMIY, «JleHucoBckui yenoBex» «Heannepranbups», « KpoMaHbOHIBDY,
«IIpenku uenoBeka», «ITalbl HIBOJIIOLUHN YEJIOBEKa», «Pacel uenoBekay.

OOopynoBaHue: MyJISKM — OKaMEHEJNOCTEeH, NpeIMETOB MaTepHUajbHOU
KyJbTypbl TpPEIKOB ueJOBeKa, penpoaykiuu (pororpapuu) KapTuH C
MU(POJIOTUYECKUMU U OMOJEHCKUMHU CIOKETaMU TIPOUCXOXKICHHUS YEJIOBEKa,
¢oTorpaduu HaX0JOK UCKONAEMBbIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb
gyepena 4YejJoBEKa M 4Yepena IIMMIAaH3€, MOJENb KHCTH 4YEJIOBEKAa WM KHUCTH
IIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEIOBEKA.

JlabopatopHasi pabGora «J3yueHue OCOOEHHOCTEN CTPOEHHs CKEJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTHyeckas padora «/3ydyeHne 3K0JIOTMUECKUX aJallTalui YeJI0BEKay.

Tema 6. Jkojiorusi — HayKa 0 B3aUMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKpY:KaKIlel cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agaum
sKosoruu. CBsI3b SKOJIOTUU C APYTUMU HAYKAMM.



Metoasl skonoruu. IloneBrsie HaOMIOACHMS. DKCIEPUMEHTHI B SKOJIOTHH:
OpUpoAHbIE W J1abopaTtopHble. MoJenupoBaHHE B SKOJIOTMU. MOHHUTOPHHT
OKPYKAIOIIEH CPeIbl: TOKATBHBIN, PETHOHATBHBIN U TI00ATBHBIMN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUW JUIA  YEJIOBEKa. DKOJOTMYECKOe
MHPOBO33pPEHME KAaK OCHOBA CBS3E€M YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIBTYPBI M KOJIOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onear, K. ®@. Pynbe, H. A. CesepiioB, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Metoabl skonoruu», «Cxema
MOHUTOPHUHTIA OKPYKAOLIEN CPEABDY.

JlaGopaTopHuas padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEIOBAaHUI.

Tema 7. Opranusmsbl 4 cpeaa OOUTAHUA

Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTH UX AeictBus. Knaccudukanus
IKOJIOTUYECKUX (HAaKTOPOB: adMoTHUYECKUEe, OMOoTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAEWUCTBHUS 3Kojormueckux (axrtopos. IlpaBuno munumyma (K.
[lnpenrens, ). JIu6ux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBbl.

Abuotnyeckue ¢aktopbl. CBeT Kak sKonornueckuir ¢akrop. JeiicTBue
pa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpPa Ha OPTraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHHil M >KUBOTHBIX [0 OTHOIIEHWIO K cBeTy. CHUrHalbHas poJib CBETA.
DOoTONEPUOINU3M.

Temneparypa kak »3kojoruueckuii (akrop. JledicTBue Temiepatypbl Ha
opranu3Mbl. [1oMKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak skosormyeckuii ¢akrtop. IlpucrnocobneHus pacTeHHil K
nojJiep>kaHuio BojgHOro Oananca. Knaccudukamus pacTeHUH MO OTHOUIEHUIO K
Boje. [IpucnocoOaenns )KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenbl oOuUTaHUS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MOYBEHHAs,
riyOMHHas  TOANOYBEHHAs,  BHyTpuUOpraHu3dMeHHas.  Dusuko-xuMuueckue
0COOEHHOCTH cpel oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
YKU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOYHBIE U
TOJUYHbIE PUTMBL. [IpHCrmOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHUSM
YCIIOBUH KU3HHU.

Kuznenusie @QopMbl opraHu3MoB. [loHsiTuE o0 JKHU3HEHHOW (Qopme.
KuszHenusie popMbl pacTeHU: 1epeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHHUS M 00pa3a KU3HHU.

buotnueckue (bakTopsI. Buner  OuoTHMYECKMX — B3aUMOJICHCTBUIL:
KOHKYPEHIIUsI, XUITHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koonepauus,
MyTYyajau3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). HeTpoduueckue
B3aUMoONeUcTBUS  (Tommyeckue, ¢opuueckue, Gdadbpudeckue). 3HAYCHHE
OMOTUYECKHX B3aUMOJCHCTBUM [UIsl CYLIECTBOBAaHUS OpPraHW3MOB B Cpelie
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuubl U cxembl: «Ikonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbI >KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE XHBOTHBIEY», «DU3MOIOTHUECKUE aJanTalluu
KUBOTHBIX», «Cpeabl oOUTaHUS OpraHu3MoBy, «buosoruueckue pUTMBIY,
«Kusnennole  Gopmbl  pactenuity, <« KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«9KocucTEMa MMPOKOIMCTBEHHOTO JIeca», « IKOCHCTEMA XBOMHOrO Jiecay, «Llenu
nuTaHus», «XumHudectBo», «llapasutusm», «KoHkypeHuus», «CumMOHno3»,
«KommeHncanuzmy.

O6opynoBanue: repbdapu pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTHYECKUX (PAKTOpPOB, TepOapuul CBETOIHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHUI, CBETOJNIOOUBBIC, TCHEITIOOWBBHIC H
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIUN TEIJIOMIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uyyena MTUIl U 3Bepel, repdapuu
pacTeHui, oTHOCSAUMXCS K rurpoduram, kcepopuraM, me3opuTaM, KOMHATHBIE
pacTeHusi TaHHBIX TPYII, KOJJIEKIIMU KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUIKIIMM PACTCHWA W JKUBOTHBIX, OOJAJaIONuX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIIOBUW KU3HH, repOapuu u
KOJUIEKIIMU PACTEHUM M >KMBOTHBIX PA3JIMYHBIX XKU3HEHHBIX (OPM, KOJUIEKLIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3IUYHbIX OMOTUUECKUX B3AUMOIECHCTBUSIX.

JlabopaTopuasi padora «BpIsiBIeHHE TPUCTOCOOJICHUN OpPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopuasi padora «BpisiBIeHHE TNPUCTOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paGora «AHATOMUYECKHE OCOOCHHOCTH PACTEHUU U3
pa3HBIX MECT OOUTAHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJIAMNM

DKOJIOTUYECKUE  XApPaKTEPUCTHUKA  MOMYJIALMH. [lomynsimua ~ kak
ounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpefibl, GU3NUECKUX OapbepoB U
oco0eHHOCTeN OMOJoruu BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJISIUUA: YHUCIEHHOCTh, IUIOTHOCT,



BO3pDaCTHAsT M IIOJIOBAasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALHA.

Dkosioruyeckas cTpykrypa nonyiasiuud. OueHKa YUCIEHHOCTU MOMYJISILIHHU.
JlnHamMuka monynsiuuyd U €€ peryisuus. bUOTHUYECKHI TOTEHUHAN IOIYJIALUH.
MoaenupoBaHre TUHAMUKH NONYJALUU. KpHuBble pocTa YUHCIEHHOCTH HOMYJISLINH.
Kpusbie BbDkHBaHMs. Perynsiuss 4YMCICHHOCTH MOMYJSALUN: poib (HaKTOPOB,
3aBUCSIINX W HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonarue o0 sKoJorMueckod Huie Buaa. MectooOutanue. MHoroMepHas
MoJenb dKosiornyeckon Humum JDx.M. XaruynHcoHa. Pa3Mmepbl 3KOJI0rMYECKOU
HuM. [loTeHnmanpHas 1 peanr3oBaHHAs HULIU.

Bun kak cucrema nmomynsanmii. Apeanbsl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKHE YKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUSI W MHIpaluid KUBOTHBIX. buonormyeckue
VHBA3UU 4yKE€POIAHBIX BUJIOB.

JdemoHcTpanumn

[Toptpert: Ixx. . XaTunHCOH.

Tabmuubl U cXeMbl: «IKOJOTHYECKUE XaPAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEHHAass  CTpyKTypa HoOmyiasiuun», «Bo3pacTHble  NHpamMUAbI
nonyysiun», «CKOpOCTh — 3acel€HUss IOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzMammn», «Moaens s3kosornueckon Humu Jx. M. XatunHconay.

O6opynoBanue: repdapuu pacTeHHUM, KOJIJIEKIUU KUBOTHBIX.

JlaGopaTopnasi pabora  «lIpucnocoOneHuss ceMsH  pacTeHUH K
PacCeNICHUION.

Tema 9. Jxosorust coodmecTB. IKOJIOrHYeCKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsizu MEXIy
OpraHu3MamH B OMOLIEHO3E.

Dxocuctema kak oTkpbiTasg cucteMa (A. k. Tencnu). @yHKIUMOHAIbHbBIE
OJIOKM OPraHM3MOB B DKOCHUCTEME: MPOMYIEHTHI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckwe menu u cetn. AOHOTHUECKUE OJIOKA
skocucteM. [1ouBbl U Wikl B 3k0ocucTeMax. KpyroBopoTt BEmECTB U MOTOK SHEPTUH
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaM  JKOCUCTEMbl. bumomMacca W mpoaykKuws.
DKOJIOTUYECKHE MTUPAMHUIBI YUCeI, OMOMACCHI M SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI CcO0OIIeCTB — cykieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYMHBL. AHTPONOIE€HHbIE BO3JICWCTBUA Ha
cykueccud. Knumakcnoe coo6iiectBo. buopasnoodpasue u nojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOITIECTB.



[Tpuponubie 3KOoCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemvl Mopetl U
oxeanog. Ikocucmemvl myHOp, 1€eco8, cmeneil, nyCcmoltb.

AHTpONOreHHbIE HIKOCUCTEMBI. ATrposKocucTeMa. ArpoueHo3. Pazmuuus
MEXIYy aHTPOIIOTE€HHBIMU U MIPUPOTHBIMHU 3KOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBbIE KOMIIOHEHTHI ypOo3kocucteMm. [‘opoxackas
dbnopa u ¢dayna. CuHaHTpomm3anus TOpOACKON dayHbl. buonornyeckoe u
XO3SIIICTBEHHOE 3HAYEHHE arpPO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
sKkocuctemax. Ponbv kackaonoeo sgghekma u 6udo8-30ughpukamopos (Kirouesvix
6U008) 6 (QYHKYUOHUpOBaHuu 3Kkocucmem. IlepeHOC SHEPIUU U BEIIECTB MEXIY
CMEXXHBIMH 3KOCUCTEMAMH. Y CTOMYUBOCTh OPTAHU3MOB, MOIMYJSLUNA U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmeus 3aepA3HeHUl pPA3HbIX Mmunos Ha
cybOpeaHu3MeHHOM, OP2aAHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM VPOBHSX,
OCHOBbl ~ IKOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCMBUAL.
MeTomon0rrss MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

ITUPOKOJIUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIBI OPTraHU3MOB B JKOCHUCTEME», «KpyroBopoT BemecTB B 3IKOCHUCTEMEY,
«enu nutanus (macTOUIIHAS, AETPUTHAS)», « IKOJOTHUECKAsI TUPAMHJIA YHUCET,
«DKoJIOTUYECKasl MUpamMuia OMoMacch», «IKOJOTHYecKass MHUpaMuaa YHEPTHI,
«O6pa3zoBanne 6onotay, «IlepBuuHas cykueccus», «BoccTaHOBICHHE Jieca Tocie
noxkapa», «JKOCHUCTeMa 03epay», «ArporeHo3», «KpyroBopoT BemIeCTB U MOTOK
SHEPruu B arpoueHose», «IIpumepsl ypoosKocucTeM.

ObopynoBanue: repbapuu pacTeHUH, KOJJICKIIUU HACEKOMBIX, Uydesa MTHIl U
3Bepel, repoapuu KyJIbTYPHBIX U TUKOPACTYIUX PACTEHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onvucanrue ypOOIKOCUCTEMBIY.

JlaGopaTopnas paGora «lI3yuenue pa3zHOOOpa3usi MENKHX TOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoreHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, HA CYXOIOJIbHBIA UM TOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKYpcusi «IKCKypCHUsl B arpo’KOCHUCTEMY (HA MOJ€ WIH B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obOmerianerapHas o0oyiouka 3eMid, TII€ CYIIECTBYET WIH
CyIIIeCTBOBAJIA *W3Hb. Pa3BuTue mpeacraBieHuii o ouocdepe B Tpynax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. Ob6nactu 6mocdepsr u e€ coctas. Kupoe
BelIecTBO Orochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CyIecTBOBaHUs Onocdepbl. OcoOeHHOCTH OHOChEpHl Kak
ri100abHOM 3KOCcUCTEMBI. J[MHamMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILECTB U OMOTEOXMMHUYECKHE LUKIbI (yriepoja, a3oTa). PUTMUYHOCTD sIBIIEHUI
B Ouocdepe.

3oHaneHOCTh Ouocdeprl. I[lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOWHBIE Jieca, CMEIIAHHbIE U IIUPOKOJIUCTBEHHBIE Jeca, CTeMH, CABaHHBI,
NyCTBIHU, TPOMUYECKHUE JIeca, BHICOKOTOphs. Kiumart, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u QyHKIHUS KUBBIX CUCTEM, OIICHKA UX PECYPCHOIO MOTEHIIMAA U
ouochepHbIx QyHKIUHA.

JdeMoHcTpanuu

[Toptpetsl: B. U. Bepuanckuii, 3. 3rocc.

Tabmunpr u cxemsl: «I'eocdepst 3emnn», «KpyroBopor azora B mpupome»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boawl B mpupojae», «OCHOBHbIE OMOMBI Cymny, «Knummatuaeckue
nosica 3emnn», «Tynapa», «Takray, «Cmemanueiii gec», «llIupokonncTBeHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gec.

O6opynoBanue: repbapun pacTCHUN pa3HBIX OMOMOB, KOJUICKITUHN YKUBOTHBIX.

Tema 11. YennoBek u OKpy:kawIIas cpeaa

DKOJIOTMUECKUE KPU3UChI M HMX MpUYMHBL. BosznelcTBue uyenoBeka Ha
ouocepy. 3arpszHeHHe BO3AyIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MIOYBEHHBIX peCypcoB. MI3MeHeHne Kiumara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIN Mup. OxpaHa
pPacCTUTENBHOTO W JKUBOTHOTO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJBI.
Kpacaesie kHuru. OcobOo oxpansemblie Tmpupoanbie Ttepputopuu (OOIIT).
Borannueckue cazipl 1 300J0THYECKHE MTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOTO PA3BUTHUS YEJIIOBEUECTBA U IPUPO/IBIL.
PanponaneHoe  MPUPOAOMNONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOTrO
pazHooOpazus 3emiu. OOIME 3aKOHOMEPHOCTH TJIOOATBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3BuTtre METOOB MOHHUTOPHWHTA PAa3BUTHS OIMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowel u
KOHKYDEeHmMOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypchoi.
Hayuonanvnvlie ungopmayuonnvie cucmemsol, obecneyugaroujue 00cmyn K
uHgopmayuu no  COCMOAHUIO OMOEeNbHbIX 6U008 U 3Kkocucmem. (OCHOBbI



aKopeadburumayuy dKocucmem U cnocob6os 060pbOLI ¢  OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHbIX dKOCUCTEM.

JdemoHcTpanumn

Tabmuublt u  cxembl:  «3arps3HeHue  atMocdepbl»,  «3arps3HeHue
ruapocdepsl», «3arpsizHeHre MouBb», «llapHukoBeIl  APdexkT», «Ocobo
OXpaHsieMbI€ IPUPOTHBIC TEPPUTOPHUIY, «MOJenH yIpaBIsieMOTro MUPay.
O6opynoBanue: ¢doTorpaduu OXpaHIEMBIX PACTCHHA W KUBOTHBIX KpacHoi
kHuru Poccutickoi @enepanuu, KpacHoi KHUTH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOydJarouMMucs MporpaMM CpeaHero oO0miero oOpa3oBaHMs: JIMYHOCTHBIE,
METAPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3ylbTaTOB OCBOEHUS MPOTPAMMBI 10 OMOJIOTHUN
BBIICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE O00YyYaroUMMUCS POCCUNUCKON
IPaXKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIbHOCTH
U CaMOOINpPEACNICHUIO, Haiuuyue Momusayuu K OOy4EeHUI0  OHOJIOTUH,
yeneHanpasiieHHoe pazeumue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haluuyue  Npa8OCO3HAHUS  SKOJOTMYECKON
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOTPAMMBI TI0O OHMOJIOTHH JIOCTUTAIOTCS
B EJMHCTBE YYEOHOW M BOCIUTATENBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMU, MPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJCHUSI U CIIOCOOCTBYIOT TIPOIECCAM CaMOMO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH MO3ULUMHA JIMYHOCTH, NATPUOTHU3MA U
YBaXKEHHS K 3aKOHY W IMPABOIOPAIKY, YEJTOBEKY TpyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUsI, OCPEKHOTO OTHOIIEHUS K KYyJbTYpHOMY HAcCleIUI0 U
TPaJULMsAM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickonn denepaunu, npupoje u
OKpYXarolen cpeae.

JInuHOCTHBIE pe3yJbTaThl OCBOEHHS YyueOHoro mpeamera «buonorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00YyYaroUuXcsi pyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPECHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINiA, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKJICHWH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OONIECTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONbITA JEATEIILHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMK O0YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLHMOHHBIX IpaB M OO0S3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIIBHOCTH NPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUU YUYEOHBIX M TMO3HABATENbHBIX 3aJ1a4, BHIMOIHEHUU
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO TO3UIMI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOZCHCTBUS JIOJEH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMHU LIEHHOCTSIMH U
COLMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENBbCKUX 3a7ady, YBaXKUTEIBHOIO
OTHOILUEHUSI K MHEHHIO OIMOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJEPKaHUS;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MEPE]
Ponnuou, ropmoctu 3a cBOM KpaW, CBOO PoauHy, CBOM A3BIK M KYJBTYpY,
MPOIIUIOE ¥ HACTOSIIEEe MHOTOHALIMOHAJIBLHOI0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJAHOMY HACJIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBIIEHUE U
pa3BuUTHE OHMOJOTUM, TMOHUMAHHWS 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
IPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3aummute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Yy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JINYHOTO BKJIJIa B IOCTPOEHUE YCTOMYMBOIO Oy IyILIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUS LIEHHOCTEM CEMEWHOW >KU3HHU B COOTBETCTBUM C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MMOHMMAHHUE YMOIMOHATBHOTO BO3ACHCTBHS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE
IPOSBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, (POPMHUPOBAHHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0/1aroNOyYUs:

NOHMMaHHWE U pealu3alus 3740pOoBOro M 0e3omacHoro oopasza KU3HU
(3m0poBO€  mHUTaHHWE, COONIOJEHHME TUTHEHHYECKUX TPaBHWJI U HOPM,
cOAMaHCUPOBAHHBIM PEXKUM 3aHATUH U OTHBIXA, peryisipHas ¢uznyeckas
aKTUBHOCTb), OEpEeKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIECHUS K
cOOCTBEHHOMY (PM3HUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

IIOHMMAaHWE LEHHOCTH NPABWI HHIMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBbIO U JKU3HU JIFOJIEH;

OCO3HaHHE TOCHEACTBUIM U HENPUATUSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOTr0JIs, HAPKOTUKOB, KYpEHHUS1);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTD K TPYAY, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPYA0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUUAIBHOMU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSITENILHO
BBIIIOJIHATH TAKYIO IESTEIBHOCTD;

UHTEpPEC K pa3inyHbIM cpepaM MpodhecCHOHAIBHON NesATEIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHIO M C€aMOOOpPa30BAHMUIO HA
IIPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTH4€CKOI0 BOCIIUTAHMA

HKOJIOTUYECKU IIEIeCO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJie, OCHOBE €€ CyIlECTBOBAHMSI;

NOBBILIEHUE YPOBHS OSKOJOTUYECKOW KyJBTYpbl: INPUOOPETEHHE OIIbITA
IUIAHUPOBAHMS TIOCTYIIKOB M OLICHKM HMX BO3MOXKHBIX IOCIEACTBUM A
OKPYXaroUEen Cpebl;

OCO3HaHHE TI00aJTbHOIO XapakTepa SKOJIOTMYECKHUX MpoOjeM W MyTed HX
peLIeHus;

CIIOCOOHOCTh HMCIOJIB30BaTh IMpPHOOpETaeMble MpU H3YYEHUH OHOJIOIHU
3HaHWA M YMEHHUS IpU pEIIeHUH MpoOJIeM, CBS3aHHBIX C PALUOHAIBHBIM
IPUPOJIOTNIONB30BaHUEM  (COONIO/IEHHE  TpaBWJI  TOBEACHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAaX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphl);

aKTUBHOE HENPUATHE JEHCTBHUM, TNPHUHOCAILUMX Bpel  OKPYKAIOLIECH
IPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOIMYECKHE
NOCJIEJICTBUS MPEANPUHUMAEMBIX JEHCTBUN U NTPENOTBpALIaTh UX;



HaJM4HUE PA3BUTOIO HKOJOIMYECKOrO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpHI,
OmnbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlPaBJIEHHOCTH, yYMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTHUYECKON JESITEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH U OOILECTBEHHOM MPaKTUK{, OCHOBAHHOI'O Ha JUAJOre
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPBI KaK CpEACTBa
B3aUMOJICUCTBUS MEXIY JIIOAbMU U IO3HAHUS MHPA;

NOHMMaHUE crneunuKk OWONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpeICTaBICHU 00 OKPYXKAIOUIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOmiecTBa, B TO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpELICHUH MpodiieM
COXpaHEHUS IIPUPOIHOTO PABHOBECHSI;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHOW IMBHIM3ALINU:
o0OecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIULMHBI, CO3JAAHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pellaTh PECYpCHblE  NPOOJIEMBI  Pa3BUTHUS
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJAa U3 II00ANbHBIX SKOJIOTHYECKUX MPOOIeM U
o0OecrieyeHns  Mmepexoia K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHJApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHUH OMOJOTMUYECKMX 3HAaHUUW B LEJAX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKUIMOHAJIBHON IPaMOTHOCTH O0ydYarommxcs, GopMUpyemMoi
IpU U3Y4EHUH OMOJIOTUHY;

IIOHMMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4YaeMmble 3HAHMS JJIs aHajiu3a u
OOBSICHEHUS ABJICHUN OKPY’KAIOLIETO MUpa U MPOUCXOIAIINX B HEM M3MEHEHHIH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAYYHBIX (DAaKTOB H
MMEIOIINXCS JAaHHBIX C LEJIBIO TIOJy4YE€HHsI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OHMOJIOIMYECKHE 3HAHUS Ui
peleHust npobyieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HAHME ILIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIBbHOCTh HHINBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AKTHMBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUN IO OHOJOrMH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOSHHUST y4eOHOro mpenmera «buomorwsy»
BKJIFOYAIOT: 3HA4YMMbIC JUIT (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATUS, OTPaXKAOIINE
LEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEHUPUKY METOJIOB MO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MpPoliecc,
CUCTeMa, HAy4YHbIH (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJeIoBaHUe,  HaONOJIeHHe,  M3MEpEHUe, OKCIEPUMEHT U JIpyrue);
yHUBEpCalbHble Yy4yeOHble JAeUCTBUS (ITO3HABAaTElIbHbIE, KOMMYHHKATHUBHBIE,

peryJISTUBHBIE), obecrieynBaroIIme dhopMupoBaHue byHKIIMOHATBHOM
TPAaMOTHOCTH W  COIMAJBLHOM KOMITETEHIIMH OOYyYalOIIHUXCSA, CHOCOOHOCTH
o0y4aromuxcs WCIIOJTh30BATh OCBOCHHBIC MEXAUCITUTUTMHAPHBIC,

MHUPOBO33PEHYECKUE 3HAHUS M  YHUBEpCaJbHble Yy4yeOHble JCHCTBUS B
MO03HABATEJILHON U COLIUAIILHOMN MPAKTHKE.

B pesynapraTre w3ydeHwss OWOJOTMM HA YPOBHE CpPEIHETO OOIIero
oOpazoBanmsi 'y oOyuwatomerocsi OyayT chopMupoBaHBl IMO3HABATEIHHBIC
yHUBEpCaIbHbIC YUeOHbBIE NEHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATBHBIC YICOHBIC
NEUCTBUS, PEryJsTUBHbIE YyHUBEpCalbHble Yy4eOHbIE JCHCTBUSA, COBMECTHAs
NEeSATEIbHOCTbD.

MeramnpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0OIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBaanenue YHHBepPCAIbHBIMH yueOHBIMU NMO3HABATEJIbLHBIMH
JNeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(pUKAIIUKA, OO0OIICHUS ), PACKPBIBATh CMBICI
OMOJOTUYECKUX TOHATHHA (BBIICIATh WX XapaKTEpPHbIC NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH TIOHSATHSMH );

OTIpENENIATh I JIeITeIbHOCTH, 3a/JaBas MapaMeTphl M KPUTEPUU WX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIEISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATUSA ISl OOBbsICHEHUS (PAKTOB U SIBICHUMN
YKABOW MPUPOBI;

CTPOUTH JIOTHYECKUE PACCYKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJbI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IeJIbHbIE cpenctBa Ui IPEACTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TaKK€  NPOTHUBOPEUYHM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaTeiBaTh IJIAaH pEIICHUs MPOOJIEMBbI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUN ACSITENbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIICHUE IPU PEUICHUN )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AeliICTBUSA:

BJIa/IE€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJIOB PEIIEHHsI MPAKTHUECKUX 3a]1a4, TIPUMEHEHHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONIb30BaTh pPAa3jMyHble BUABl JEATEIBHOCTH IO TMOIYYEHHIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalNH, MPeoOpPa30BaHUIO M TNPHUMEHEHHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YUCIIE MPHU CO3JaHUH YUEOHBIX U COLUATBHBIX IPOEKTOB;

(dopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BJIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHIATUSAMHU ¥ METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHOM
JeSITEIbHOCTH U KU3HEHHBIX CUTYaIIHUIX;

BBISIBIISAITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHHs, HAaXOAWThb apryMEHThI JJs JOKa3aTeJIbCTBA
CBOUX YTBEPXJCHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pELICHHWs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSAX;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBIN MOMCK MNEpEeHOoca CPEACTB U CHOCOOOB
JENUCTBUS B MPO(HECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHUSA B IO3HABATEIbHYIO U MPAKTHYECKYIO OOJIACTH
KHU3HEIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTAaTh HOBBIE MU, NpejiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

3) padora ¢ nnopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpPMALIUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHMTEpaTrype, OWOJIOTMYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



nH(OPMAITUIO PA3INYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBAThH
e€ TOCTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

dbopMyIMpOBaTh 3aNPOCHI U MPUMEHSATh PA3IMYHBIC METONBI MPU MOUCKE U
oTbope Oumosiornyeckor MHPopMaru, He0OXOAMMOMN /JIsI BBIMOJHEHUS Y4EOHBIX
3amady;

npuoOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOIH30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpPMY  TIPEICTABICHUS
ouosiornyeckor uHpopmaiuu (CxeMbl, Tpa@uKu, TUarpaMmbl, TaOJIUIIBI, PUCYHKU
H Apyroe);

UCIIONB30BaTh HAy4YHBIM S3BIK B KayecTBe CpeAcCTBa mpu paboTe ¢
Oouonornueckoi wMHGOpPMANMEW: TNPUMEHATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTHYeCKUe 3HAaKW U CUMBOJIBI, (hOpMYIbI, aO0peBHATypy, HOMEHKIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWSA W 3aUTHl  WH()OpMaIuwy,
UHPOPMAITMOHHOK 0€30MaCHOCTH JTMYHOCTH.

Ogi1aieHHe YHHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMHU A€l CTBUSIMH:

1) o61enme:

OCYIIECTBISITh KOMMYHUKAIIMHN BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHH MO CYIIECTBY OOCYXIaeMO TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXICHHS OTHOCHTEIHHO BBITIONHEHHUS TIpeiaracMoiu
3a/la4y¥, YYUTHIBATh UHTEPECHl U COTVIACOBAHHOCTH TO3MIMHA APYTUX YYaCTHHUKOB
JTMAJIoTa WA TUCKYCCHH);

pacmo3HaBaTh HEBEpOAbHBIE CPEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COLIMATIFHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYyaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CTIOCOOAMU OOIINCHHSI M B3aUMOJCHCTBUS, MOHUMATh
HAMEPEHUS IPYTUX JIIOJIeH, MPOSIBIISITh YBAKUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOpPPEKTHOU popme popMyIrpoBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M HMCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MpH PEIICHUH OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBHUS NIPU PEIICHUU YI4eOHOH 3a1a4u;

BBIOMpaTh TEMATUKy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OIINX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OPTraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JECWCTBH,
pacmpenenarth poid ¢ Y4E€TOM MHEHHM y4YacTHHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHMKA KOMAaHIbl B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

IIpe/yiarartb HOBBIE IIPOEKTHI, OLEHUBATH HJIEH C TO3MLUHWA HOBU3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpakeHHE, ObITh HHUITUATUBHBIM.

OBJageHne YHUBEPCANbHBIMH PeryJssTUBHBIMU ACHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS MOpoOJIeM U HX
pelIeHus B )KU3HEHHbBIX U YYEOHBIX CUTYaIUAX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax [0 OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBHYIO NIESTEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBISATh IUIAaH pPEIICHHs MpoOJeMbl C  y4&ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;

JieNaTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHE;

OIIEHUBAaTh TPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (HOPMUPOBAHUIO M TPOSBICHUIO IIMPOKON HPYyIuLUU B
pasHBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LEISM;

BJAaJ€Th  HABBIKAMH  [IO3HABATEIbHONW  peQIeKCHM Kak  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHMi, UCIMOJIb30BaTh MPUEMBI pedIEKCUU IJI OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHHUMATh PELICHUS 10 HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHalIHU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHMMAsi CBOM HEJOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYI'MX IpU aHaJlu3e pe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO IPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYIOro YEJIOBEKa.

INPEJIMETHBIE PE3YJIBTATBI

[IpeameTHbIE pE3yNbTaThl OCBOCHHS COJEPXKAHHUS Y4YEOHOro mpeamera
«buonorus» ©Ha yrayOJAEHHOM YpOBHE OpPHUEHTHUPOBAHBI Ha oOOecmedeHue
npoduiabHOro  o0y4yeHust — oOywaromuxcs — Ouonmornd. OHM  BKIIIOYAIOT:
cnenuduyueckue aJjig OMOJIOTMM HayYHbIE 3HAHMS, YMEHUS M CLIOCOOBI IEUCTBUM 1O
OCBOCHHIO, MHTEPIIPETAIMU U MPeoOpa30BaHUI0 3HAHUM, BUJbI JESITEIBHOCTH T10
MOJTYYCHHUIO HOBBIX 3HAHUW W MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX XU3HEHHBIX cUTyalusax. [IpenMeTHble pe3ynbTarhl NPEACTABIEHBI MO
roJlaM U3y4YeHHUsl.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPaXKaTh:

c(hOPpMUPOBAHHOCTh 3HAHMK O MECTe€ M POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM €CTECTBEHHO-HAYyYHON KapTUHBI MHpa, B
NO3HAHUM  3aKOHOB  MPUPOJBI M  PEIIEHUH MpoOJeM  paluOHAIBHOTO
IPUPOAOIOIH30BAHUS, O BKJIAJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATal0NIMe OMOJOTHYECKHEe TEPMHHBI U TOHATUS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJslusi, CaMOBOCIPOU3BEICHUE,
HACJIeICTBEHHOCTb, M3MEHUYMBOCTh, POCT U Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(knetounas teopus T. [lIBanna, M. llIneitnena, P. BupxoBa, XxpoMocoMHasi Teopust
HacienacrBeHHoctd T. Moprana), yuenus (H. M. BaBunoBa — o neHrtpax
MHOTrooOpa3vsi M  NPOUCXOXKIAEHUS  KYyJbTYPHBIX  pPAacTE€HUl),  3aKOHbI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJIEHHUS, PACIIEIJICHUS], YUCTOThI TaMeT,
HE3aBUCUMOTO HacneaoBanus [. MeHzgensa, TOMOJOTHYECKUX pAIOB B
HACJIEICTBEHHOU U3MEHUYHBOCTHU H. n. Basuioga), MPUHLIHIIBI
(KOMILJIEMEHTapHOCTH )

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO ITO3HAHMS, HCIIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINMHUCaHUE, HU3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIACISATH CYHIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM YHUCIE
OaxTepuii, rpubOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKa, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB paCTEHUl, >KMBOTHBIX, YEJOBEKa, IPOILECCOB KHU3HEIEATEILHOCTH,
NPOTEKAIOIIUX B OPraHM3Max PAaCTEHHI, KUBOTHBIX U YeJOBEKa, OMOJOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OIU3M), MPEBPAILCHUS YHEPTHH, OPOKECHHUS,
aBTOTPO(PHOTrO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MOCTAIMOPHOHAIBHOTO PA3BUTHS,
pPa3sMHOXEHMS,  WHAMBUIYaJbHOIO  pa3BUTHs ~ OpraHuzMa  (OHTOTEeHE3a),
B3aMMOJICHCTBHS F€HOB, T€TEPO3HCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHIMH, MEXIY
OpraHaMM M CHCTEMaMH OpPraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
GYHKUMAMH, MEXIy CHUCTEMaMH OpPraHOB W HUX (DYHKIMSAMH, MEXAY STanamu
oOMeHa BEIECTB, 3TallaMy KJIETOUYHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TamamMu SMOPUOHAILHOTO PAa3BUTHSA, TEHOTHIIOM M (PEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

YMEHHUE BBISBJISATH OTIIMYUTENbHBIE MPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHuil, ’KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThbI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JJIsl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEMaTHUYECKUX IPYIIIT;

yMEHHUE pemaTh OMOJOTHYECKUE 3aa4H, BISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEXy UCCIIEyEeMbIMU OMOJIOTHYECKUMHU NPOIIECCaMU U SABICHUSIMH, J€TIaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpakTHYECKHe pPadOThI, COOIIOIATH
IpaBuUiia Mpu padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyIHpys Ielb HCCIENOBaHUS, AHAIU3HPOBATh IOJyYEHHBIC
pe3yJIbTaThl U 1€NIaTh BHIBOJBL;

YMEHUE Y4YacTBOBAaTh B Yy4€OHO-HCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
SKOJIOTUM M MEIUIIMHE, TPOBOAMMON Ha 0a3ze HIKOJbHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBIATH  IMOJyYEeHHbIE  pe3yjbTaThl HAa  yYEHHUUYECKUX

KOH(EpEeHIINSX;
YMEHHE OIICHUBATh AITHUYECKHE AacClEeKThl COBPEMEHHBIX HCCIEJI0BAaHUN B
obnactu  OWonorMM W MEAMUUHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE

OIUTIOIOTBOPEHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHWUE TPAHCTEHHBIX
OpTraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyiedt mpodeccroHalbHOM
JESTEIIbHOCTH B 00JIaCTU OMOJIOTHH, METUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIyOJsSTh MO3HABATEIbHBIN
MHTEPEC, HAMPABJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTRYIOIIEH MTpodeccuu u
IPOJOJDKEHHE OMOJIOTMYECKOro 00pa3oBaHUs B OpPraHM3alUsiX CPEIHEro
po(heCCHOHATBFHOTO U BBICIIET0 00pa30BaHUs.

[IpenmeTrHbie pe3ynabTaThl OCBOEHUsI yueOHoro mpeameta «buonorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECTe€ U pPOJU OHOJOTMHM B CHUCTEME
€CTECTBEHHbIX HAayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI U PEHICHUU SKOJIOTHYECKHUX
npoOJieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHUH BOIPOCOB PaIOHAIBHOTO
IPUPOAOIOIH30BAHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
00111eCTBY, YEJIOBEKY, O BKJIaJle POCCUHUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

YMEHHE BJAJE€Th CHCTEMOM OHMOJOTHMYECKUX 3HAHWM, KOTOpas BKIIOYACT
ompeseNieHus] W TMOHMMAaHHE CYIHOCTH OCHOBOIMNOJArammux OHOJOTHYECKUX
TEPMUHOB M TOHATUN (B, 3KOCUCTeMa, Ouocdepa), OHOIOTHYECKHE TEOPUH
(aBomronionHas teopus Y. JlapBuHa, CUHTETUYECKAs] TEOPUS HBOJIIOIUH), YUCHUS
(A. H. CeepuoBa — 0 nyTsx u HampasieHUsx 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecust Jx. Xapmu m B. BaitnOepra,
3apogsimeBoro cxoactsa K. M. bopa), npaBuna (mMunumyma FO. JlubGuxa,
HKOJIOTMYECKON THpaMUIbl IHEpPruM), rumnore3bl (rumoteza «Mupa PHK» V.
['unbepra);

yMEHHE  BJaJ€Th  OCHOBHBIMH  METOJAAMH  HAy4YHOro  MO3HAHMUS,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX 00OBEKTOB U AKOCHCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOcO0aMU BBISIBJICHUS U
OIICHKM aHTPOTIOT€HHBIX U3MEHEHHUI B MPUPOIE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
DKOCUCTEM H Oumocdepbl, CTAOMIM3UPYIONIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPHUUECKOTO u CUMIATPUUYECKOTO
BUJI000pa30BaHUs, BIAUSHUS ABMKYIIUX CHJI SBOJIOLUMU HA TeHO(POH I TOMYJISIUH,
PUCTIOCOOJICHHOCTH OPraHU3MOB K Cpejlie 0OMTaHusl, YepeloBaHUsl HAMNpaBICHUN
HBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXAY MPOLECCAMH 3BOJIOIUH,
JBIDKYIIMMHM CHJIaMU aHTPOTIOT€He3a, KOMIIOHEHTAMU PA3JIMYHbIX SKOCUCTEM HU
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUUTENbHbIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpele OOWTaHWs, aOMOTUYECKUX M OMOTHYECKHX



KOMIIOHEHTOB ~ SKOCHCTEM, B3aMMOCBSI3ed  OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY UJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTHUYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB M CPEJIbI OOUTaHMs, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXPaHEHUS MHOroodpasus BHUAOB H
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEYECTBA;

yYMEHHE periaTh ONOJIOTHYECKUE 3a/1a4H, BBISABIATH MPUYUHHO-CIIEICTBCHHBIC
CBSI3M MEXKy UCCIIETyeMbIMU OMOJOTUIECKIUMH MPOIIECCAMU U SIBJICHHUSIMHU, JIEaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpakTHYEeCKHe pPadoThI, COOIIOIAThH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OIKCIEPUMEHTAIBHBIMU
cpenctBaMu, (GOPMYIHUPYS IElb HCCICNIOBaHUS, aHAIM3HPOBATH IOJyYEHHBIC
pE3yNBTATHI U ICNIaTh BHIBOIBL;

YMEHUE Y4acTBOBAaTh B Yy4E€OHO-HCCIIENOBATEILCKONW PabOTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATh  TOJYYEHHBIC  PEe3yNbTaThl HAa  yYEHUYECKHX
KOH(EPEHITUAX;

YMEHHE OLIEHWBATh TUIMIOTE3bl U TEOPHH O MPOUCXOKICHUH JKU3HU, YEJIOBEKa
U UYEJIOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0aX MpeAOoTBpAallEeHUs
rJ100aabHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHanbHOM
JESITEIIBHOCTH B 00J71aCTH OMOJIOTHH, YKOJIOTUH, TPUPOIOTIONH30BAHUS, MEAUIIUHEI,
OMOTEXHOJIOTUH, TICHUXOJIOTUH, BETEPUHAPHM, CEJIbCKOTO XO3SMCTBA, MHILEBON
IPOMBINIJICHHOCTH, YIJIyOJIATh TO3HABATEIbHBIA HMHTEPEC, HANpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  TpodeccCMM W TPOJOJDKCHHE
OMOIOTHYECKOro 00pa3oBaHUs B OpraHU3AIUSAX CPETHETO MPOo(heCcCHOHAIBHOTO U
BBICITIETO 0Opa30BaHUAI.



TEMATHYECKOE IIVTAHUPOBAHUE 10 KJIACC

KosmuecTBo yacos DJIEKTPOHHBIE
Nen/m | HauMmeHoBaHHMe Pa3ie/ioB U TeM NPOrPAMMBI Beero INpakTuyeckne (UMdpoBbIe)
paboThbI o0pa3oBaTejibHbIE
pecypchl
1 buosorus xak Hayka 1
2 JKuBbl€ CUCTEMBI U X U3YUYEHUE 3
3 buonorus knetku 3 0.5
4 XuMuyecKasi OpraHu3aius KIeTKu 12 1
5 Crpoenune u QyHKIMH KICTKH 9 2
6 OOMeH BelIecTB U MPEBpAIleHUE YHEPTHH B KIIETKE 12 1
7 HacnencTennas uadgopmanust v peaausanus e€ B KICTKE 10 0.5
8 JKu3HEHHBIN ITUKIT KJIETKH 8 1
9 Crpoenue u GyHKIIMA OPTaHU3MOB 20 1.5
10 Pa3sMHOXkeHUE U pa3BUTHE OPraHU3MOB 12 1.5
1 ['eHeTnka — HayKa O HaCJlEICTBEHHOCTU U U3MEHYHBOCTHU 3 0.5
OpraHU3MOB

12 3aKOHOMEPHOCTHU HACIIEACTBEHHOCTH 12 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 8 1
14 I'eneTuka yenoseka 4 0.5
15 Cenexkuusi OpraHu3MOB 12 1
16 buoTtexHonorus u cuHTeTUYECKAsk OHOIOTHS 5
17 PeszepBHoe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 13




11 KITIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHMe pa3/ie/ioB U TeM NMPOTrPAMMBbI IlpakTHyeckue (ungposbic)
Bcero oOpa3oBaTe/ibHbIE
padoTsI pecypes:
) 3apoKICHUE U Pa3BUTHE IBOJIOLMOHHBIX MIPEACTABIECHUIN B 9
Oounonoruun
2 MuKpOsIBOTIONUS U €€ PE3yTbTaThl 18 2
3 MaxkposBoitonus U €€ pe3ysbTaThl 7
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU HA 3emiie 22 1.5
5 IIpoucxoxaeHue yemoBeKka — aHTPOIIOIeHES 12 1
6 DKOJIOTUsl — HayKa O B3aUMOOTHOIIEHUSX E)praHI/Bvl\/IOB u 4 0.5
HAJIOPraHU3MEHHBIX CUCTEM C OKpYKarollei cpenoi
Opraau3Mel U cpenia 0OUTaHMS 14 1.5
OKoJ0rus BUAOB U MOMYJISIIUN 12 0.5
DKOJIOTHS COOOIIECTB. DKOJIOTHUECKAE CUCTEMBI 16 0.5
10 Buocdepa — rinobanbHast skocucTemMa
11 YenoBek u OKpyKarolas cpena
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 7.5




HOYPOUYHOE IIVTAHUPOBAHHUE 10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

Buosiorus kak KOMILIEKCHAsI HayKa U KaK 9acTh COBPEMEHHOTO
o01mecTBa

JKuBBIE CHCTEMEI U X CBOMCTBA

YPOBHeBaSI opraHu3aluy KUBbIX CUCTCM

Kputepun xuBBIX cucTeM

Wcropus oTKpbITHS U U3ydyeHUs KieTkH. KitleTounas Teopust

Nr—‘,_l,_;

MeToasl MOJIEKYJIIPHOH U KJIeTouHOW Onosorun. [IpakTuueckas
pabota «/3yueHnne MeTo10B KJIETOYHOM Ouosoruu (Xxpomartorpadus,
anekTpodopes, tudpdepenimansHoe eHTpudyruposanue, [1LP)»

XUMHYECKHUH COCTAB KIIETKU

MI/IHepaJ'H:HBIG BCIICCTBA KJIICTKH, UX Ouoyioru4yeckas POJib

Opraanyeckue BenecTBa KJIeTku — Oenku. JlaboparopHas padoTa
«O0HapyxeHHe OEITKOB C TOMOIIBIO KAYECTBEHHBIX PEAKIIHIi»

CgoiictBa, Knaccupukanys u GyHKIUN OEIKOB

10

OpFaHI/I‘IeCKI/Ie BCIIECCTBA KJIICTKHU — YIJICBOJbI

11

OpF AHUYCCKHUEC BCIICCTBA KIICTKU — JIMIIUbI

12

Hyxneunossie kucnotsl. JIHK u PHK. JIaGoparopnas padota
((I/ICCJICIIOBaHI/Ie HYKJICMHOBBIX KUCJIOT, BBIICJICHHBIX U3 KJICTOK
pa3IUYHBIX OPraHU3MOBY»

13

Crpoenne u pyakuuu ATD. [Ipyrue nykineosuarpudocdarsr (HTD)

14

CexsennpoBanue JJHK. Metoasl reHOMUKH, TPAHCKPUIITOMUKH,




MPOTEOMUKH

15 MeTozasl CTPYKTYpHO#M OHOJIOTHH 1
IMoHsiTHE O TEHOME 1

16 Tunel knerok. [Ipokapuornueckas Kierka 1

17 Crtpoenue sykapruoTHYeCKOr KieTku. [IpakTudeckas padora ) 0.5
«M3y4yeHne CBOMCTB KJIECTOYHONH MEMOpaHb» ’

18 IToBepxXHOCTHBIN amnmapar KICTKU 1

19 OnnomeMOpanHble opraHou bl kinetku. [Ipaktuueckas pabora 1 0.5
«M3yueHne NBUKEHUS IIUTOIIIA3Mbl B PACTUTEIBHBIX KIETKaX» )
[ToryaBTOHOMHBIE OPTaHOUIBI KIIETKUA: MUTOXOHIPUH, IJIACTUIBI.

20 JlaGopaTtopHas pabota «/cciaenoBanue mia3mMolin3a 1 IeTia3MoiIn3a 1 0.5
B PACTUTEIBHBIX KIETKaX)

21 HememOpaHHbIe OpraHOUIbI KIETKH 1

22 Crpoenue u QyHKIHHA sapa 1

3 CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK dyKapuoT. JlabopaTtopHas | 0.5
pabota «M3yueHne cTpoeHHs KJIETOK pa3IuYHbIX OPTaHU3MOBY '
AcCUMUIISIIIAS ¥ JUCCUMIIIALIUS — JBE CTOPOHBI MeTaboIM3Ma.

24 Tunsl oOMeHa BemiecTB. JlabopaTopHas padora «3yueHune )
KaTaJIMTUYECKOM aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpe aMUIIa3bl UITU
KaTaasbl)»
depMEeHTATUBHBIN XapaKTep Peakinii KJIETOYHOTO METaboIu3Ma.

25 JlabopaTtopHnas pabota «/3yuenue hepMEHTATUBHOTO PACHICTUICHUS 2 0.5
NEePOKCH/Ia BOJOPO/a B PACTUTENBHBIX U )KUBOTHBIX KIJIETKAX)

26 benku-akTUBaTOPHI U OCIKU-UHTHOUTOPBI 1

27 ABTOTpO(HBIN THIT 0OMEHa BELIECTB 1

28 doTtocuHTE3 1

29 XemocuHnTes. Jlaboparopras pabota «CpaBHEHHE TPOIIECCOB 2 0.5




q)OTOCI/IHTe?)a 1 XEMOCHHTEC3a»

AHnaspoOHbIe opranu3Mbl. Bunbl 6poskenus. JlaboparopHas padota

30 «CpaBHEHHE TIPOIIECCOB OPOKEHUS U IBIXaHUSD» !

31 AspoOHBIE OpraHU3MBI. DTaIbl YHEPTETUIECKOT0 0OMEHa 1

0 DHeprus MeMOpaHHOTO TpajueHTa NpoToHOB. CuaTe3 AT®: pabota )
npoToHHON AT®-cuHTa3bI

33 Peakiiun MmatpuyHOro CMHTE3a 1

34 Tpanckpunuus — matpuusbslii cuaTe3 PHK 1

35 Tpaucnsauus u e€ sTamnbl 1

36 Koauposanue amunokucnot. Poib pubocom B GnocunTese Oenka 1

37 Opranuzanusi TeHoMa y MPOKapuoT U DYKapuoT 1

38 MonexysipHbIE MEXaHU3MBbI SKCIIPECCUU T€HOB Y DYKapHOT 1

39 Bupycbl — BHEKIeTOUHBIC ()OPMBI KU3HH U OOJUTaTHBIC MAPA3UTHL. ) 0.5
[Ipaxruueckas padora «Co3nanue MOJIEIN BUpYCa» '

40 Bupychsbie 3a00sieBanus 4eI0BeKa, )KUBOTHBIX, PACTEHUN 1

41 HanotexHomoruu B OMOJIOTHH ¥ METUITIHE 1

42 JKU3HEHHBIN UK KJIETKU 1

43 Matpuunslii cunte3 JJTHK 1

44 Xpomocomsl. JIabopatopHas pabota «3ydeHne XxpoMocom Ha 1 0.5
TOTOBBIX MUKpOIIpenapaTax»

45 JleneHne KIEeTKM — MUTO3, MEHO03 2
Tuns! knetok. Kapruokunes u nurokunes. Jlaboparopuas padora

46 «Habmonenne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa Jyka (Ha 2 0.5
TOTOBBIX MUKPOIIpENaparTax)»

47 Peryssiims )KU3HEHHOTO LUKIA KIETOK 1

48 OpranusMm Kaxk eJMHOE LIeJI0e

49 Txanm pacrenuii. JlabopatopHas pabora «M3ydueHune TkaHen 2 0.5




pacTeHuin»

Txanu )KUBOTHBIX U yesoBeka. JlaboparopHas padora «M3ydenne

50 N 2 0.5
TKaHEW KUBOTHBIX)»

51 Opransl. Cuctemsl opranoB. JlabopatopHas pabota «3ydeHue ) 0.5
OpraHoOB LBETKOBOT'O PACTEHUS»

52 Ornopa Tena opraHu3MOB 1

53 JIBr>KeHrEe OpraHu3MoB 1

54 [Iutranue opranusmMoB 1

55 [TuTanne MO3BOHOYHBIX )KMBOTHBIX. [IMIIeBapuTenbHas cuctema 1
YyeJioBeKa

56 JlpIxanue opraHu3mMoB 1

57 JIpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1

58 TpaHcnoOpT BEIIECTB y OPraHU3MOB 1

59 KpoBenocHas cuctema no3BOHOUYHBIX KUBOTHBIX U YEJIOBEKA 1

60 Brinenenue y opranu3zMoB 1

61 3amuTa y OpraHu3MoB 1

62 NmMmmyHHas crucTeMa yeaoBeka 1

63 Pa3npaxuMocTp U perymsmnus y OpraHu3MoB 1

64 ['ymopanbHas perymisiius 1 SHAOKPUHHAs CUCTEMA KUBOTHBIX U {
YyeJioBeKa

65 Dopmbl pa3MHOKEHHSI OPTaHU3MOB 1

66 [TonoBoe pazmMHOX)EHUE 1

67 Meiios 1
I'amerorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

68 JlaboparopHas paboTa «/3ydeHne CTpOSHHs MOJTOBBIX KIIETOK Ha 1 0.5
TOTOBBIX MUKpPOIIpENapaTax»

69 NunuBuyanbHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3 1




70

3axyagKka OpraHoB U TKaHEN U3 3apOJIbIILIEBbIX JUCTKOB

[TocTamOpHoOHaTBEHOE pa3BUTHE

Poct u pazButue xxuBoTHBIX. JlJabopaTopHas pabora «BplsiBieHue

7 MIPU3HAKOB CXOJICTBA 3apOABIIIEH NO3BOHOYHBIX )KMBOTHBIX 2 05

7 PasmHuoxenue u passurue pactenuii. JlJabopatopnas pabora ) 0.5
«CTpoeHHe OPraHOB Pa3MHOXKEHHUS BBICIIUX PACTEHUN '

73 Pa3BuTne opraHu3mMoB U OKpy>Karolas cpeaa 1

74 Hcropus cTaHOBIICHMS U pa3BUTHS T€HETUKU KaK HayKH 1

75 OcHoBHbIE IOHATHS U CUMBOJIBI TeHeTUKH. JlabopaTtopHas paboTa ) 0.5
«/Ipo3oduna kak 00BEKT TEHETUIECKUX MCCIICIOBAHUI ’
3aKOHOMEPHOCTH HACJEAOBaHMS PU3HAKOB. MOHOTHOPHIHOE

76 ckpemuBanue. [Ipaktuueckas pabota "M3yuenue pe3ynpTaToB 1 0.5
MOHOTHOPHUIAHOTO CKPEIIUBaHUS Y TIPO30(PHUIbI"

77 [uTonornyeckue OCHOBBI MOHOTHOPUIHOTO CKPEIIUBAHUS 1

78 Amnanusupyroniee ckpemubanue. HemoiHnoe 1oOMUHUpPOBaHKE 1

9 Jurunbpunnoe ckpeuBanue. [Ipaktuueckas padora «3yuenue ) 0.5
Pe3yNbTaTOB AUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(PHIIBI) '

80 [uTonoruyeckre OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS 1

81 XpOMOCOMHasi TEOPHS HACIEICTBEHHOCTH 1

82 CleruieHHOE HacJe1I0BaHNE T€HOB 1

83 ['enernka nmosna 1

84 HacnenoBanue nprusHakoB, CUEIJIEHHOE € ITOJIOM 1

85 I'eHoTHI KakK 11€JIOCTHAS CUCTEMA 1

86 I'eneTndeckuii KOHTPOJIb Pa3BUTHUS PACTCHUM, )KUBOTHBIX U YEJIIOBEKA 1

87 N3MeHUnBOCTh MTPU3HAKOB. BUJIbI N3MEHYNBOCTH 1

88 MonudukamoHHas U3MEHYHBOCTh 1

89 Bapuanvonsslii psig u BapuanronHas kpusas. JlabopaTopHas pabora 2 0.5




«HMccnenoBanue 3aKkOHOMEPHOCTEH MOTM(UKATMIOHHON
M3MEHYUBOCTH. [TocTpoeHre BapuallMOHHOTO psija U BApUALIMOHHON

KpHUBOW»

90 I'enoTunmveckast U3MEHIUBOCTh. KoMOMHATUBHAS N3MEHYHBOCTh

01 MyTtarnmonHast u3MeHYHBOCTh. [IpakTrueckas paborta «MyTanuu y 0.5
Jpo30¢uIbl (Ha TOTOBBIX MUKpOIIpENapaTax)» ’

9 3aKOHOMEPHOCTH MYTAIMOHHOTO MpoLecca. JMUTeHETUKA U
SMUTCHOMUKA

93 I'eneruka uenoBeka. [IpakTudeckas padora «CocTaBlICHHE U aHAIN3 0.5
POZIOCIIOBHOM»

94 MeTo1bl MEIULIMHCKON T€HETUKHU

95 3HavueHHe MEIULIMHCKON T€HETUKHU B IPEAOTBPALICHUU U JICUCHUU
TeHeTUYECKUX 3a00JIeBaHMii YeloBeKa

96 OCHOBHbBIE TOHSTHS CEIECKIUU.

97 LleHTpBI pa3HOOOPA3US U IPOUCXOXKICHUS KYJIbTYPHBIX PACTCHHIA.

08 MeTtobl cenekimoHHOM paboThl. JlaboparopHas padota «3ydenue 0.5
METO/IOB CEJIEKIIMU PACTCHUI»

99 Cozmanue nmopo )KUBOTHBIX. JlabopaTopHas pabora «3yueHue 0.5
COPTOB KYJbTYPHBIX PaCTEHUI U MOPOJ TOMAIIHUX KUBOTHBIX)

100 NckyccTBeHHBIN MyTareHes

101 JloCTHKEeHMS CeJIEKIIMU PACTEHUH U )KMBOTHBIX. [IpakTueckas
pabota «[IpuBUBKa pacTeHHIN»

102 Cenexuusi MUKPOOPTraHU3MOB

103 JlocTHKEeHMS M1 OCHOBHBIE HAIIPaBJICHUS COBPEMEHHOM CEJIEKIIUU

104 CoxpaHeHue, u3y4yeHHue 1 UCIIOIb30BaHNE T€HETHUYECKUX PECYPCOB




105 BuoTtexHomorus Kak HayKa U OTpacib Mpou3BoacTBa. [IpakTrueckas ) 0.5
pabora «/3yueHne 00beKTOB OMOTEXHOIOTHI

106 OcCHOBHBIE HANPaBJICHUS] CHHTETUYECKON OMOJIOTUH 1

107 XpOMOCOMHAs M TeHHAs UHKEHEPUS 1

108 MeaunuHcKe OMOTEXHOJIOTHU 1

109 PesepliHLIﬁ ypok. [ToBropenue, o6o01IeHre, cucTeMaTH3aIus )
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 13.5




11 KITIACC

KosmuecTBo yacos DJIEKTPOHHBIE
Nen/m = Tema ypoka IMpakTuueckue UHGpoBbIE
Beero paboThbI o0pa3oBaTejibHbIE
pecypcsl
Hcrtopus npencraBiieHui 0 pa3BUTUU KU3HU Ha 3eMyie. AHTUYHbBIE
1 Y CPEHEBEKOBBIE ITPEICTABIEHHS O CYLIHOCTU U Pa3BUTHH JKU3HU. 2
Cucrema opranuzanuu npupojsl K. Jlunues.
5 Pa3BuTHe 3BONMIOIMOHHBIX UAeH. DBomtonuonHas Teopus XK-b. )
Jlamapka
3 [Ipennoceuiku Bo3HMKHOBEeHUs Teopuu Y. JlapBuHa. 5
OBomonronHas tTeopus Y. Jlapsuna
4 JBrKyiue cuiibl 3BOJIIOUMH BUAOB 110 Y. /{apBuny 1
5 boprba 3a cymecTBoBaHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIHN i
otbop
6 DopMUPOBAHHE CUHTETHUECKON TEOPUU BOJIOIUU 1
7 OTalbl 3BOIIOIMOHHOTO MPOLiecca: MUKPO3BOIIOLUS U {
MaKpO3BOIIOLUS
8 [Tonynsiuust — 3aeMeHTapHasi €IUHUIA YBOTIOLINT 1
3akoH reHeTnueckoro paBHoBecus Jx. Xapau, B. BaitnOepra.
9 JlaGopatopHas paboTa «BpIsIBIeHHE N3MEHYUBOCTH y 0COOeH 2 0.5
OJIHOTO BUAA»
10 OneMeHTapHbIe (aKTOPHI IBOIIOLUU 1
11 Dddekt ocHoBaremnst. DPdekT OyTHIIIOUHOTO TOPIIBIIIKA 1
12 Murpauuu. M30as11u nomy siuii: reorpaguyueckas, !
Ounonoruveckas
13 EctecTBeHHbII 0TOOP — HampaBJsIFONTUI (HaKTOP DBOJIIOIIUH 1




14 [TonoBoit oT6Op 1
[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK Pe3ylbTaT MUKPOIBOIIOLUH.

15 JlaboparopHas pabota «M3ydenune apomMop}ho30B U HIAN0AAANITAIIUI 2 0.5
Y PaCT€HUH U )KUBOTHBIX)

[Tpumeps! Tpucnoco0IeHUH y OPraHu3MOB: MOP(OIOTHUECKHE,

16 busrosorNUecKre, ONOXMMHUIECKUE, TTOBEACHUYCCKHE. 5 0.5
JlabGopaTtopHnas pabota «I[IpucrnocoOiaeHus OpraHu3MOB B HX )
OTHOCHUTEIIbHAS IEIeCO00Pa3HOCTh)

17 Bun, ero kputepun u crpykrypa. JlaboparopHas padora ) 0.5
«CpaBHEHHE BUJIOB 110 MOP(HOIOrHUECKOMY KPUTEPUIO) )

18 Crpykrypa Buza 1

19 Bunoo6pa3oBanue Kak pe3yabTaT MUKPOIBOIIOIAN 1

20 CBs13b MUKPO3BOJIIOIUH U SMTHIEMHOIOTUN 1

)1 MaxposBosmtonus. [1aneoHTonornueckne MeTo1bl U3y4eHUs i
IBOJTIOIIAH

22 buoreorpaduyeckne METOIbI U3y4CHUS IBOJIOIHH 1

7 DOMOPHOIOTHYECKHUE U CPABHUTETHLHO-MOP(OTOTHUECKHUE METOTBI {

W3YYCHUS SBOTIOIIH

24 MornekynsipHO-TeHEeTHUECKHEe, OMOXUMHYECKHE U MaTeMaTUYeCKUe )
METO/Ibl U3yUYECHHSI SBOTIOLUU

25 OO01mre 3aKOHOMEPHOCTH BOJTIOIHH 1

26 AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMITOB 3BOJIFOIIUH 1

27 HayuHnble runoressl NpoUCX0XKAECHUS KU3HU Ha 3emiie 2

28 JoHayuyHble peICTABICHUS O 3apOKICHUN KU3HU 1

29 OCHOBHBIE 3Tallbl HEOPTaHMYECKOU IBOJIIOIUU 1

30 ['unore3bl 3apoXkKAECHUS KUZHU 1

31 Ucropus 3emnu u metoanl e€ nzydeHus. Jlaboparopnas padora 2 0.5




((I/ISyTICHI/IG " OIIMCAaHUC UCKOIMACMbBIX OCTATKOB APCBHUX

OpPTaHU3MOBY

32 HauanbHsbie 3Tansl OpraHudecKo 3BOTIOLUU 1

33 OBOJIOLIMS YKAPUOT 1
OcCHOBHBIE 3TaIlbl 3BOJIIOLUYU PACTUTENBHOTO MUpa. [IpakTnueckas

34 pabora «M3ydeHre 0cCOOEHHOCTEH CTPOCHHS PACTCHHUI pa3HbIX 2 0.5
OTJIEJIOB)

35 OCHOBHBIE 3TaIbl YBOTIOLNH KUBOTHOTO MUpPa 1

36 OBouonus KUBOTHBIX. [IpakTiueckas padora «/3yuenue ) 0.5
0COOEHHOCTEH CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX )

37 Pa3BuTHe xn3HM Ha 3eMJie O 3paM U IEprUoaaM 4

38 MaccoBble BRIMUPAHHSI — 3KOJIOTHYECKUE KPU3UCHI TTPOIILIOTO 1

39 CoBpeMeHHBIH 3KOJIOTHYECKH KPU3UC, €r0 0COOEHHOCTH 1

40 CoBpeMeHHasi cucTeMa OpraHu4eCcKOro MpouuIoro 1

41 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB 1

42 AHTpPOMOJIOTHS] — HayKa O YeJIOBEKE 1

43 PasButre npeacraBiaeHU O MPOUCXOKICHUHN YEIIOBEKA 1
MecTto yenoBeka B CUCTEME opraHndeckoro mupa. Jlaboparopnas

44 pabora «M3ydyeHre ocoOeHHOCTEN CTPOEHUS CKelleTa YeIoBeKa, 2 0.5
CBSI3aHHBIX C IIPSIMOXOKICHUEM»

45 JIBYOKyIlME CUIIBI aHTPOIIOTEHE3a 1

46 CooTHoleHne OUOIOTHYECKUX U COLUAIBHBIX (PAKTOPOB B .
AHTPOIIOTEHE3E

47 OCHOBHBIE CTaJU1 AHTPOIIOTEHE3a 1

48 [Taneorenerrka u najeoreHOMMUKA 1

49 DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKA 1

50 Yenoseueckue pacel. [Ipaktnyeckas padora «M3yuenue 2 0.5




OKOJIOTHYCCKHX al[aHTaHI/IfI YCJIOBCKa»

51 MeXauCIUIUIMHAPHBIE METOIBI aHTPOIIOJIOTUH 1

52 3apoKICHUE U Pa3BUTHE IKOJIOTUN 1

53 Mertonst s5konorun. Jlaboparopuas pabota «M3ydueHne MeTo10B 5 0.5
9KOJIOTUYECKUX HUCCIIEIOBAHUI»

54 3HayeHNE YKOJIOTUYECKUX 3HAHUM I YeIOBEKa 1

55 Okonoruyeckue HakTopsl 1
Aobuotndeckue paktopbl. CBET KaK HKOJOTHYECKUN (PakTop.

56 JlaGopaTopHast pabota «BpIsiBIIeHHe MPUCTTOCOOIEHUN OPTraHU3MOB 2 0.5
K BIIUSTHUIO CBETa»
Aobuotnyeckue akropsl. Temmneparypa Kak SKOJTOTUUECKHI

57 dakrtop. JlaboparopHas padota «BeIsiBIeHIE TPUCTIOCOOICHHIA 2 0.5
OpPraHU3MOB K BIIMSIHUIO TEMIIEPATYPhI»
AbuoTtnueckue GpakTopbl. BIaxkHOCTh Kak 3KOJOTHYECKUH (PakTop.

58 JlaGopatopHas paboTa « AHATOMUYECKHE OCOOCHHOCTH PAaCTEHUI 2 0.5
U3 Pa3HbIX MECT OOUTaHUS»

59 Cpenpl oOuTaHMs OPraHU3MOB 2

60 buonornueckue puTMbl 1

61 XKuznenusie GOpMbI OPraHU3MOB 2

62 buotnueckue Gakrops 1

63 3HayeHne OMOTUYECKUX B3aUMOCHCTBUH ISl CYIIECTBOBAHHS 1
OpPTraHU3MOB B Cpelie 0OUTaHUs

64 DKOJOTHUYECKHE XaPAKTEPUCTUKHU TTOMYJISIIIUN 2

65 OCHOBHbBIE TIOKA3aTeIH MOMYJSIUH: YUCIEHHOCTD, INIOTHOCTb, .
BO3pacTHas U MOJIOBasi CTPYKTypa

66 OcHOBHBIE TIOKA3aTEIH MOMYJISIUN: POKAAEMOCTh, IIPUPOCT, TEMIT {

pocTa, CMEPTHOCTb, MUTPALIUU




67

OKxojnoruyeckas CTpyKTypa NONyJIsLUN

68 JlvHamMuKa nonyJaiuu U €€ peryJisaius 1
69 Kpussble pocta uncnenHocTy nomynsiivu. KpuBble BBKUBaHUS 1
70 Dkonoruveckas Huia Buaa. JlabopatopHas padora ) 0.5
«[IpucrnocobneHus cemMsiH pacTeHUil K pacCceIeHUIO» '
71 Bup xak cucrema nonyssuuid 1
72 3aKOHOMEPHOCTH MOBEAEHUS U MUTPALIUN KUBOTHBIX 1
73 Co00111eCTBO OPraHU3MOB — OHOIICHO3 1
74 OKxocucrema Kak OTKpbITasi CHCTEMA 1
75 KpyroBopot BeniecTs 1 MOTOK SHEPTUU B SKOCUCTEME 2
76 OCHOBHBIE TTOKA3aTeNId SKOCUCTEMbI 1
77 DKOJIOTHUYECKUE MUPAMUJIBI 1
78 N3menenus coo0IIecTB — CyKIIECCHH 1
79 [IpupoaHbie S5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI )
MOpPEN U OKEAHOB
20 [IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI TYHJP, JIECOB, CTEIEH, )
MyCThIHb
81 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1
2 VYpb6oskocucremsl. [IpakTuueckas padora «3yueHnue u onucanue ) 0.5
ypOOIKOCHCTEMBD» )
23 3aKOHOMEPHOCTH (OPMUPOBAHUSI OCHOBHBIX B3aHMMOJICHCTBHIA .
OpPraHU3MOB B 3KOCHCTEMAX
MexaHu3Mbl BO3ACUCTBUA 3arPsI3HEHUI Pa3HBIX TUIIOB Ha
84 CcyOOpraHu3MeHHOM, OPTaHU3MEHHOM, TOMYJISILIMOHHOM H 1
9KOCHCTEMHOM YPOBHSIX
85 buocdepa — obuierianerapaast 0601049Ka 3eMiau 1
86 VYuenue B. . Bepnazackoro o 6uocdepe 1




87 3aKOHOMEPHOCTH CYyILIeCTBOBaHM OHOChepbl 1
88 KpyroBopoTs! BeniecTB 1 OMOT€OXUMUYECKUE TTUKITBI 2
89 3onanpHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH 2
90 YcroitunBocTh 6Hocheps 1
91 DKOJOTHUYECKNE KPUZUCHI U UX IPUYUHBI 1
92 BosneiicTBue uenoBeka Ha 6nochepy 1
93 AHTpPONOTr€HHOE BO3JICHCTBUE HA PACTUTENIBHBIN U )KUBOTHBIA MUP 1
94 Oxpana npupoabl 1
95 OCHOBHBIC TIPUHIIUITB YCTOHYHUBOTO Pa3BUTHSI YEIIOBEUECTBA U .
PUPOIBI
96 ParmonanbHOE MPUPOIOIIONB30BAaHUE U COXPAHEHUE .
OMOJIOTHYECKOTO pa3zHo0Opa3us 3emin
97 O6061eHne o Teme «MUKPOIBOIOLUS U €€ pe3yJIbTaThI» 1
98 O6o06menue mo Teme «MaKpOoIBOIIONHS U €€ PE3yIbTaThD» 1
99 O606menne o Teme «lIpoucxoxeHne u pa3BUTHE KU3HU Ha .
3emiie»
100 O606menue o Teme «IIpoucxoxkaeHue 4emoBeKka — aHTPOTIOTEHE3) 1
101 O60061eHrne 110 TeMe «DKOJIOTHS — HayKa O B3aUMOOTHOIIEHHUSIX .
OpPTraHU3MOBY
102 O6006menue mo Teme «OpraHu3Mbl U Cpeia OOUTaHUS» 1
103 O600611eHne 0 TeMe «DKOJIOTHS BUOB U TOMYJISIIHID 1
104 O606menue o Teme «buochepa — rmodaapHas SIKOCUCTEMAY 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

7.5







