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MNOACHUTEJBbHASA 3AIINCKA

[Tporpamma mo yuebHOMy mpeamery "buonorus" (manee - 6uosiorusi) Ha ypOBHE CPEIHETO
obmero oOpa3oBanus pazpadborana Ha ocHoBe DeepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit ®enepauun», ®I'OC COO, Konuenmuu mnpernonaBaHusi y4yeOHOTO
npeameTa «buosorus» 1 OCHOBHBIX MOJIOKEHUH (eepaibHON paboyeii mporpaMMbl BOCITUTAHHMS.

VYuebnbiii mpeamer «buonorus» yriyonaéunoro yposus uszyuenus (10-11 xmaccsl) siBisiercs
OJTHUM U3 KOMIIOHEHTOB IpeaAMeTHOH obmactu «EcrecTBeHHO-HayuHBbIE NpeaMeTb». CoriacHo
nonoxeHusiM @I'OC COO npoduiibHbie yueOHbIE MTPEIMETHI, U3ydaeMble Ha YIIyOIEHHOM YpPOBHE,
SBISIIOTCS  criocoboM mudepeHnmany oOydeHHus: Ha YPOBHE CpeIHEro oO0miero oOpa3oBaHHS H
NpU3BaHbl 00ECIIEUYUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOLIMM, CPEIHUM OOLIMM, CpPEeIHUM
npodeccnoHaNbHBIM U BBICIIMM 00pa3oBaHueM. B To jxe BpeMst KaxKAblii U3 3TUX yUeOHBIX IPEAMETOB
JOJDKEH OBITh OPUEHTHPOBAH Ha MPUOPHUTETHOE pelleHHe 00pa30BaTENIbHBIX, BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 3aJa4, CB3aHHBIX ¢ MpodopueHTaIel 00yJaromuXcs 1 CTUMYJIMPOBAHUEM HHTEpeca
K KOHKpPETHOW 0O0JacTH HAyYyHOTO 3HAHWS, CBS3aHHOTO C OWOJIOTHEH, METUIIMHOW, IKOJIOTHEH,
MICUXOJIOTHEH, CTIOPTOM UM BOCHHBIM JIEJIOM.

[Tporpamma mo yueOHOMy mpeamery "buonorus" maér mpernctaBieHHE O LETH M 3aJadax
u3ydyeHust yuyebHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE, OMpeenseT o0s3aTeNnbHOe
(MHBapHaHTHOE) TPEAMETHOE COAEpP)KaHUE, €ro CTPYKTYPUpPOBAaHUE IO pasjeliaM M TeMmawm,
pacmpezielieHre Mo KjiaccaM, peKOMEHIYeT MOCIe0BaTeIbHOCTh U3yueHus: y4eOHOTO Marepuana ¢
y4€TOM MEXIMPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JOIMKH y4eOHOTO Mpolecca, BO3PACTHBIX
ocobeHHoCTel oOydaromuxcs. B mporpaMmmMe 1mo OMoOI0THN peasin30BaH MPUHIIUI PEEMCTBEHHOCTH C
u3yuyeHueM OHOJIOTMM Ha YpOBHE OCHOBHOrOo oOmero oOpa3zoBaHus, Onarogaps dYemy
MPOCMaTPUBAETCA HAMpPaBICHHOCTh Ha TMOCIEAylollee pa3BUTHE OWUOJOrMYECKUX 3HaHUH,
OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, IKOJIOTHYECKOTO
MBIIUICHHS], TPEJCTABICHUN O 3I0POBOM OOpa3e KM3HU, HAa BOCHHUTAHUE OEPEKHOTO OTHOMICHUS K
OKpy>Kaloliel NpUpoaHO cpere. B mporpamme mo OHOJOTMM TakkKe IOKa3aHbl BO3MOXHOCTH
yaeOHoro mnpenmera «buonorus» B peammsanum TpedboBanuit ®I'OC COO Kk MUIaHUPYEMBIM
JMYHOCTHBIM, METAaNpeJMETHBIM M TPEAMETHBIM pe3ylbTaTaM oO0y4deHHs U B (HOPMHUPOBAHUU
OCHOBHBIX BH/IOB Y4eOHO-II03HABATEIbHOM AESITEILHOCTH O0YYAIOIINXCs TI0 OCBOEHUIO COJEpKAHUS
OMO0JIOrNYEeCKOT0 00pa30BaHUs Ha YPOBHE CpeIHEro ooiiero oopa3oBaHusl.

VYueOnsiii mpeamer «buoNOrHs» Ha ypOBHE CPEIHETO OOIIero 0O0pa30BaHUS 3aBEpIIacT
Ouosiornyeckoe 0oOpa3oBaHME B INKOJE M OPUEHTUPOBAH HA pacIIMpEeHHE U YIIIyOJieHHE 3HAHHMA
oOyyaromuxcs 0 )KMBOU MPUPOJIE, OCHOBAX MOJIEKYISIPHON U KIETOYHOM OMOJIOTUH, SMOPUOIOTHH U
OMOJIOTUH Pa3BUTHS, TEHETUKH, CEIEKIIUU, OMOTEXHOJIOTUH, SIBOJIIOIMOHHOTO YYSHHS U SKOJIOTHH.

N3yuyenue yueOHoro mpenmera «buosnorusi» Ha yriiyOJieHHOM YPOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYaIOLIMXCS K MOCIEAYIOUEMY MOIyYeHUI0 OMOJIOrMYECKOro 00pa3oBaHus B By3aX U
OpraHM3alusax cpenHero npodeccuoHaabHOro odpazoBaHusa. OCHOBY €ro COJEp)KaHUSI COCTaBISET
crucreMa OMOJIOTMYECKUX 3HAHUH, MONTYYEHHBIX NPU U3YYEHUH OOYYarOIIMMUCS COOTBETCTBYIOIIUX
CHUCTEMATHYECKUX Pa3/eioB OMOJIOTHH Ha YPOBHE OCHOBHOTO 0011ero oopa3oBanus, B 10—11 kmaccax
9TH 3HAHMA MOJIYYaIOT pa3BUTHE. Tak, pacIIMpeHbl ¥ yriIyOJaeHbl OMOIOTHYECKHE 3HAaHUS O PACTEHUSIX,
KUBOTHBIX, TIpubax, OakTepusx, OpraHU3ME UeJOBeKa, OOIMX 3aKOHOMEPHOCTSX IKU3HHU,
JOTIOJTHUTEIBHO BKJIFOUYEHBI OHOJOIMYECKHE CBEACHUS MPUKIAJHOTO M TMOMCKOBOIO XapakTepa,
KOTOpbIE MOXHO HCIIOJIb30BaTh KaKk OPHUEHTUPHI ISl TOCenytoniero Beidopa npodeccun. BozmoxHna
TaK)Ke MHTErpanus OHOJIOIMYECKMX 3HAaHUM C COOTBETCTBYIOIUMMH 3HAHHUSIMHU, MOIYYEHHBIMU
00yJaronMMuUCs NPU U3yYeHUH QU3UKU, XUMHUH, Teorpaduu 1 MATEMAaTHKH.

CtpykTypa nporpaMMsl o yueOHOMy npeamery "buonorus" orpaxkaer CHCTEMHO-YPOBHEBBIN
U DBOJIOUMOHHBIA MOAXOABI K H3ydeHUio Owuonoruu. CoriacHo WM, HM3y4yalOTCS CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEPHbIE MJISi JKUBBIX CHUCTEM pAa3HOTO YPOBHS OpPTraHU3ALUH, SBOIIOLUH
OpraHWYECKOTO MHUpa Ha 3eMJjie, COXpaHEHHUs OMOJOTUYECKOro pa3sHooOpas3us ruaHeTwl. Tak, B 10
KJIacCE€ M3YYAIOTCS OCHOBBI MOJICKYJISIPHOW M KIETOYHOH OMONOTHH, SMOPHOJIOIMH W OHMOJIOTHUH
pPa3BUTHS, TEHETUKU U CEJEKIUHU, OMOTEXHOJOTUU U CUHTETUYECKON OMOJIOTHH, aKTyalIU3UPYIOTCS



3HaHUS OOydarmuxcs Mo OOTaHMKE, 300JI0THH, aHATOMUHU, (U3MOJOTHH uejoBeka. B 11 kmacce
M3YYar0TCsl BOIOIMOHHOE YICHHE, OCHOBBI SKOJIOTHH U yueHue o ouocdepe.

VYuebnsiii npeamer «buosorusi» Tpu3BaH  00ECIEYWTH OCBOCHHE  OOYYAIOIIMMUCS
OMOJIOTMYECKUX TEOPUI U 3aKOHOB, M€, MPUHLMIIOB U MPABUII, JIKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUM O CTPOEHUH, MHOTOOOPa3ul U OCOOEHHOCTSAX KIIETKH,
OpraHm3ma, TOMYJSAIUN, OHOLEH03a, JKOCHCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKCHHSIX,
COBPEMEHHBIX HCCJEIOBAaHUSAX B OMOJIOTWH, MPUKIATHBIX acHeKTax OHOJIOrMYecKuX 3HaHWM. [[is
Pa3BUTHUA U TIOJICPKAHKS MHTEpeca 00ydarouXcs K OMOJIOTUH HapsAy CO 3HAYUTEIHbHBIM 00BEMOM
TEOPETUYECKOT0 MaTepraa B COJAEP>KaHUU MTPOrpPaMMBbI 0 OHMOJIOTHUH MPETYCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAHOBICHUS M PAa3BUTHS TOW WM WHOW 00nMacTu OWMOJIOTHHU, BKIIAJOM OTCUYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pEIICHHE BaKHEHIINX OMOJIOTMYECKUX U SKOJIOTHYECKUX MpoOIeM.

Lenp n3ydenus yuyeOHoro mpenmera «buonorus» Ha yriyOnEéHHOM ypOBHE — OBJaJCHHE
00y4aroIUMUCS 3HAHUSIMU O CTPYKTYPHO-()YHKIIMOHAJIBHON OpraHU3allH KUBBIX CUCTEM Pa3zHOTO
paHra W mnpuUOOpPEeTeHHE YMEHUW WCIONb30BaTh OSTH 3HaHHWS B (HOPMHUPOBAHWHM HWHTEpeca K
onpeneaEHHoN 061acT MpodecCuOHATBLHON NeATEeILHOCTH, CBI3aHHON ¢ OMOJIOTHEH, WK K BBIOODY
y4eOHOT0 3aBEACHHUS JIsI POIOJDKEHUST OMOJIOTHUECKOTO 00pa30BaHHUS.

JlocTmkeHne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOJ€HHOM YpOBHE
o0ecrneunBaeTcs peleHueM CIeAYIOMUX 3a1au:

OCBOEHHE O0YYaIONIMMUCS CHCTEMbl OMOJOTHYECKMX 3HAHUN: 00 OCHOBHBIX OHMOJIOIMYECKHUX
TEOpUSAX, KOHIICTIHUSAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M TMpaBWIAX, COCTABIISFOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHpa; O CTPOCHHH, MHOT000Opa3uu U OCOOEHHOCTSIX
OMOJIOTMYECKHX CHUCTeM (KJIeTKa, OpraHu3M, MOmyJsalus, BUI, OuoreomneHos, Ouocdepa); o
BBIIAIOIIMXCS OTKPHITUAX M COBPEMEHHBIX UCCIIEI0BAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE O0YUAIONIUXCsI ¢ METOJaMH TIO3HAHUS KUBOUW MPHUPOABI: UCCIEA0BATEIHCKUMU
MeTOoAaMH OMOJIOTHYECKUX HAYK (MOJIEKYJISIPHOU M KJIETOYHON OMOJIOTHH, SMOPHUOJIOTHH U OMOJIOTUH
pa3BUTHS, TEHETUKU U CEJICKIUU, OMOTEXHOJOTUU W CHUHTETHYECKON OWOJIOTHH, MaICOHTOJIOTHH,
9KOJIOTMH)); METO/IaMU CAMOCTOATEIHLHOTO MPOBEACHUS OUOIOrMUECKUX UCCIIEJOBaHUM B 1abopaTopuu
U B ipupoie (HaOIroAeHne, N3MEPEHHE, YKCIIEPUMEHT, MOJISITUPOBAHHUE);

oBlIaZicHHe OOYy4YaloIMMHUCA YMEHHUSMHU: CaMOCTOSITEIbHO HaXOIWTh, AaHAIW3UpPOBaTh U
UCIOJIb30BaTh OMOJIOTHYECKYI0 HH(OPMALUIO; IOJIb30BATHCS OHOIOTMYECKOH TEPMUHOJOTHEH U
CUMBOJIMKOMN; yCTaHABINBATh CBSI3b MEXAY Pa3BUTHEM OMOJIOTUU U COLUATbHO-IKOHOMUYECKUMHU U
HKOJIOTHYECKUMHU TMPOOJIeMaMH YeJIOBEUECTBA; OIEHUBAThH IOCIEIACTBUS CBOCH JEATEIHLHOCTU II0
OTHOIICHHUIO K OKPYKaroIllel MPUPOIHOI cpesie, COOCTBEHHOMY 3/I0POBBIO U 3JJ0POBBIO OKPYKAIOIIUX
mroziel; 000CHOBBIBATh M COOIOAATh MEpPbI MPO(PUIAKTHKN MH(EKIMOHHBIX 3a00JeBaHUH, MpaBUiia
MOBEJICHUsT B TMpUpoae H obecreueHruss Oe30MmacHOCTH COOCTBEHHOW IKU3HENEATEIbHOCTH B
YpEe3BBIYANHBIX CUTYAIMSIX MPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMCHHBIE
Hay4HbBIC OTKPBITUS B 0071aCTH OMOJIOTHH;

pa3BuTHE Yy OOYYalONMXCsS HWHTEIUICKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEW B Mpoiiecce
3HAKOMCTBAa C BBIJAIONIMMUCS OTKPBITUSIMH M COBPEMEHHBIMH HCCJIEIOBaHUSIMU B OHOJIOTHH,
pemaeMbIMi €10 mpoOJeMaMu, METOJOJIOTHEH OMOJOTHYECKOTO HCCICIOBAHMS, MPOBEICHUS
SKCIIEPUMEHTAJBHBIX  HCCIENOBaHMWM, pemeHuss OHOJOTMYEeCKMX  33Jad, MOJEIUpPOBAHUS
OMO0JIOTNYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIUTaHHE Y OOY4YaloIIMXCSl IIEHHOCTHOTO OTHOILIEHUS K J>KUBOM MPHUPOJE B LIEIOM H K
OTJIENbHBIM €€ 00BEKTaM U SBIICHUSM; (OPMUPOBAHUE IKOJIOTHUUECKOM, TeHETUIECKONH IPaMOTHOCTH,
o01uiei KyabTyphl OBEICHUS B IPUPO/IE; MHTETPAL[UN €CTECTBEHHO-HAYUHbIX 3HAHUM;

npuoOpeTeHne OOYYAIOIUMHUCA KOMIIETEHTHOCTH B PAlMOHAIBHOM MPHPOAONOIB30BAHUN
(cobmronenne mpaBwIl MOBECHUS B MPUPOJIE, OXPaHbl BUIOB, YKOCUCTEM, OMOChEphl), COXpaHCHUN
COOCTBEHHOTO 3JI0OPOBBSI U 370POBBS OKPYXKAOMIMX IOJeH (COOMIOACHUS Mep MPOPIIAKTHKI
3a0oneBaHui, oOecredyeHrne OE30MACHOCTH JKU3HENEATEIbHOCTH B YPE3BbIYaMHBIX CUTYyalHAX
MPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIh30BAHUS OHMOJIOTMYECKHX 3HAHUU U
YMEHHUH B MOBCEAHEBHOM JKU3HH;



CO3llaHWE yCIOBUH JUIS  OCO3HAHHOTO BbIOOpa  OOyYalOUIMMHCS  MHIUBUAYATLHOU
00pa3oBaTeNbHOW  TPAGKTOPHM,  CIIOCOOCTBYIOIIEH  MOCHEAyIomeMy  IpoecCHOHATBHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUU C MHIMBHIyaIbHBIMH HHTEPECAMH U TIOTPEOHOCTSIMUA PETHOHA.

OO1m1ee 4nCiIo0 4acoB, OTBEACHHBIX HA W3Y4YE€HUE OMOJIOTUU Ha YIITyOJIEHHOM YPOBHE CPEIHErO
obmero oopa3oBanus, coctasisieT 204 gaca: B 10 kmacce — 102 gaca (3 yaca B Henento), B 11 kitacce
— 102 4aca (3 yaca B HeeNIO).

OT60p opraHU3aMOHHBIX (OPM, METOJIOB U CPEACTB O0yUEHHsI OMOIOTHUU OCYIIIECTBIISETCS C
yuéToM crneuu(uku ero coiepKaHuss W HANpaBICHHOCTH Ha MPOAOJDKEHHE OMOJIOTHYECKOro
00pa3oBaHMs B OpraHU3AIMAX CPEIHETO MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHMUS.

OOs3aTenbHBIM YCIOBHEM TpU OOyYeHMHM OHOJOTMM Ha YIIIyOJEHHOM YpOBHE SIBISETCS
MPOBE/ICHUE JTA0OPATOPHBIX M MPAKTUYECKUX padoT. Takxke ydacTre oOydarolMXCs B BBITIOJHEHUU
MPOEKTHBIX U y4eOHO-MCCIEeI0BATEIbCKUX PAadOT, TeMaTHKa KOTOPBIX ONpEAesieTcs yYUTElIeM Ha
OCHOBE UMEIOIINXCSI MATEPUATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX IPUPOAHBIX YCIOBUH.

COJEPKAHUE OBbYYEHUA

10 KJTACC

ConepxaHue mporpammsl, BBIIEIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY IrOCYJAPCTBEHHOMN
uroroBoii arrectanmu (['NA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHass Hayka. KpaTkas wucTopus pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku U n3ydyaemblie uMu npodiaembl. DyHaaMeHTanbHbIe, IPUKIAAHBIE U TIOUCKOBBIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HavyeHre OWoioruud B (POPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHUHBI MHpA.
[Ipodeccuu, csizanHbie ¢ OMoNOTHEN. 3HAYCHHE OMOJIOTUH B MTPAKTUIECKON AEITETbHOCTH YeTIOBEKA!
MEIULIMHE, CEIbCKOM XO035HCTBE, TPOMBIIUIEHHOCTH, OXPaHE MTPUPOBI.

JdeMoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. Hapsun, V. I'apseii, I
Mengens, B. . Bepuanckuii, U. I1. Tlasnos, . 1. Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuue! u cxembl: «CBs3b OMOJIOTUHU C APYTUMH HayKaMn», «CrucremMa OMOJI0rHYeCKUX HaYK.

Tema 2. ’KuBble cucTeMbl M X H3yYeHHE

JKuBble cucTeMbl Kak mpeaMmer u3ydeHwsi Ouonoruu. CBOMCTBA JKUBBIX CHCTEM: €IHHCTBO
XUMHYECKOTIO COCTaBa, TUCKPETHOCTh M LEIOCTHOCTh, CIOKHOCTh U YHNOPSJIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaMOOpraHU3allMsi, CaMOBOCIPOU3BEACHUE, PA3APAKUMOCTb, U3MEHUYUBOCTH, POCT U
pa3BUTHE.

YpoBHM  OpraHu3alMy  JKUBBIX  CHUCTEM: MOJICKYJIAPHBIM,  KIETOYHBIM, TKAaHEBBIN,
OpraHU3MEHHBIN, TMOMYJISIITHOHHO-BUIOBON, AKOCUCTEMHBIN (OMOTeOeHOTUYECK i), OnOoChepHBIi.
[Tpoueccel, mpoucxoasue B XKUBBIX cucTeMax. OCHOBHBIC MPU3HAKHU KUBOTO. JXKU3Hb Kak ¢opma
CyllecTBOBaHMUs MaTepuu. Hayku, n3ydaromye )KxuBble CHCTEMBI Ha Pa3HbIX YPOBHSIX OpPraHU3alUU.

N3ydyenne »xuBbIX cucTeM. Meronbl Owojoruueckoi Hayku. Habmiomenue, u3MepeHwme,
AKCIEPUMEHT, CUCTeMaTh3alus, MeTaaHanu3. [loHsaTre o 3aBUCUMON M HE3aBUCUMOUN MEPEMEHHOM.
IInanupoBanue skcnepumenrta. IlocranoBka u mposepka runore3. Hynesas runoresa. Ilonsarue
BBIOOpDKM H €€ JOCTOBEpHOCTh. Pa3z0poc B Omosiormueckux maHHbIX. OIEHKa JTOCTOBEPHOCTH
MOJYYEHHBIX pe3ynbTaToB. [IpUYMHBI HCKaXeHUsi pe3ysibTaroB dKcnepumeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuupl u cxembl: «OCHOBHBIE TIPU3HAKHU KU3HUY, «bronornueckne cuctemely», «CBOMCTBa
KUBOU MaTepun», «Y pOBHU OpraHU3alMH )KUBOU IPUPOABI», «CTpOEHHE )KUBOTHOU KIETKN», «TKaHu
KHUBOTHBIX», «CHCTEMBl OpraHOB 4YeJIOBEYECKOro opraHuzMmay», «buoreonenos», «buocdepay,
«MeTtoabl U3ydEHHUs] ) KUBOU IIPUPOIBI».



ObopynoBanue: jgabopaTopHOe 000pPYyIOBaHUE IJisi MPOBEIACHUS HAOIIOIECHUN, M3MEpPEHUH,
9KCIIEPUMEHTOB.

IIpakTnyeckass padora «lcnonp30oBaHHE pPaA3IUYHBIX METOJOB MPU HU3YYECHHHM JKHBBIX
CUCTEM.

Tema 3. buosorust KieTku

Krnetka — cTpykTypHO-(YHKIIMOHAIbHAS €IUHUIIA KUBOTO. MIcTOpHs OTKPHITHS KIIeTKH. PaboThI
P. T'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Illneiinen, P. BupxoB). OcHOBHBIC
IIOJIOYKEHUSI COBPEMEHHOM KIIETOYHOU TEOPUH.

Meroapl MOJIGKYJIADHOM ¥ KJIETOYHOHW OHWOJOTHM: MHMKPOCKOMHS, XpomaTtorpadus,
anekTpodope3,  METOA  MEYEHbIX  aToMOB,  JauddepeHnuaibHoe  LUEeHTpUYrHpOBaHUE,
KYJIbTUBHUPOBAaHUE KIIETOK. M3yuenue @QUKCUPOBAHHBIX KIemoK. DIEKTPOHHAs MHUKPOCKOIIHS.
Kongoxranvnaa mukpockonus. Bumanvhoe (npusicusnennoe) usyyenue Kiemox.

JdemoHcTpauuu

IToprpetsl: P. I'yk, A. JleBenryk, T. lIsann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOID», «DIEKTPOHHBIM MHKpOCKOm», «Mcropus
Pa3BUTHUSL METOJ0OB MUKPOCKOITUI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOMpENnaparbl pPAacTUTENbHBIX, >XUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckasi padora «/3ydeHne METONOB KIETOYHOW Owojoruu (Xpomartorpadus,
anekTpodopes, nupdepenunansHoe neHTpudyruposanue, [1LP)».

Tema 4. XumMnyeckasi OpraHu3aums KJIeTKU

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPaMUKPOIJIEMEHTHI. Bosia u e€ ponb Kak
pacTBOpUTENIS, peareHTa, y4acTue B CTPYKTYPUPOBaHHH KJIETKH, TEIJIoperynsuud. MuHepaabHbie
BeIIeCTBa KJIETKH, UX OMoorndeckasi posib. Posib KAaTHOHOB U aHMOHOB B KIIETKE.

Opranuueckue BemecTBa KIETKH. buosiormyeckue mnoaumepbl. benku. AMHHOKHCIOTHBIN
cocraB OenkoB. CTpyKTypbl OenkoBOM Moinekynbl. [lepBuuHas cTpykTrypa Oenka, IenTHIHAs CBS3b.
Bropuunas, Tpetnunas, ueTBepTuuHas CTpyKTypsl. Jlenarypanus. CorictBa 6enkoB. Knaccuduxarus
6enkoB. buonornueckue GyHKIUU O0€IKOB. [Ipuonsi.

VYrineBonbl. MoHOCaxapuapl, TUcCaxapyibl, OJUTOCaXapuabl M Toymcaxapuabl. OO IiaH
CTpoeHus U (PU3UKO-XUMHUYECKUE CBOMCTBA yIiIeBOAOB. bronornueckue QpyHKIMH yriIeBOAOB.

Jluruaer. T'uapodunsHo-rUApOdOOHEIE cBOlicTBa. Kimaccudukamus munuaos. Tpuriumepubl,
dbochomunuapl, BOCKH, CTepouabl. buonorndeckne GyHkuun aumuaoB. OOmme CBOMCTBa
OMOJIOTUYECKNX MeMOpaH — TeKy4eCTh, CTIOCOOHOCTh K CaMO3aMbIKaHHUIO, TTOJTYITPOHUIIAEMOCTbD.

Hyxneunosbie kucnotsl. JIHK u PHK. Crpoenue HyknenHoBbIX kuciaoT. Hykneorunasl.
[Mpunnun kommiemeHnTapHoctu. IlpaBunmo Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonorndeckue pynkuuu JJHK. Buast PHK. ®@ynkuun PHK B knetke.

Crpoenne mosekynbl AT®. Makpospruueckue cBsizu B Mmosiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccraHoBieHHBIE TNEPEHOCUMKH, HMX (GYHKIMM B  KIeTke. /Ipyeue
nykaeosuompughocpamor (HT®@). Cexsenupobanue JIHK. Memoowvr eenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CtpykTypHast OuonOrHs: OWMOXMMHYECKHME K OHOPU3MYECKHE HCCIECNOBaHUS COCTaBa |
IIPOCTPAHCTBEHHOW CTPYKTYpbI OnoMouekyn. Modenuposanue cmpykmypol u yHKyull 6UOMONEKY U
ux xomnuekcos. Komnvtomepnolii ousaiin u opeanudeckutl cunmes OUOMONEKY U UX HeNnpupoOHbuLX
aHaN0208.

JdemoHcTpaumuu

IToprpersr: JI. lonunr, [Ix. Yorcon, ®@. Kpuk, M. Vunkunc, P. ®panxnun, ®. Canrep, C.
[Ipy3unep.

Juarpammsl: «Pacripenenenrne XuMHUECKUX 3JIEMEHTOB B HEKUBOM ITpUpoae», «Pacrpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOIEH.

Tabmumer u  cxemsl: «llepuoamueckass TabIWIla XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOAbI», «BelecTBa B cocTaBe opranu3zMoBy, «CTpoeHue MoJieKybl 6enka», «CTpyKTypbl



0enkoBOil MoJeKkynbel», «CTpoeHHEe MOJIEKYd YIJeBoAOB», «CTpoeHHEe MOJIEKYl JUIUAOBY,
«Hyxnennosble kucnote», «Ctpoenne monekynsl ATO».

OO6opynoBaHue: XUMHYECKast TOCy/1a 1 000pyI0BaHNE.

JlaGopaTopHas padora «O0HapyxeHHEe OEITKOB C TTOMOIIBIO KAYECTBEHHBIX PEAKITUII.

JlaGoparopHass padora «lccienoBaHue HYKJIECMHOBBIX KHCIOT, BBIJEICHHBIX M3 KIIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue n yHKUMM KJIETKH

Tumel KJIETOK: JyKapuoTHYecKas U Tpokapuotrhyeckas. CTpyKTypHO-QYHKIIHMOHATHHBIE
00pa3oBaHMS KIETKH.

Crpoenne npokapuoTuueckoil kiuetku. Kierounas crenka Oakrepuit u apxeil. OcoGeHHOCTH
CTpOEHHUs TeTepoTPOGHON M aBTOTPOGHON MPOKAPUOTHICCKUX KIETOK. MECTO M POJIb MPOKAPHUOT B
OuoIIeHO3aX.

Crpoenne u (YHKIMOHMPOBAHWE JYKAPUOTHYECKOW KieTku. [lmazmatmyeckas meMmOpaHa
(mnazmanemma). CTpykTypa  IUIa3MaTH4ecKo  MemOpanbl. TpaHCHOpPT  BEIIECTB  yepes
MJIa3MaTHYeCKyl0 MeMmOpaHy: maccuBHbIN (muddysus, obOneru€nnas auddy3us), aKTUBHBINA
(MepBUYHBINA M BTOPUYHBIN aKTUBHBIN TpaHcnopT). [lonynponnnaemocts MemOpansl. PaboTta HaTpuii-
KaJINEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, (paroruro3. Dk3ouuto3. Kierounas crenka. CTpykTypa
U QYHKUUU KIETOYHON CTEHKU PAaCTeHUH, IpUOOB.

Hurtommazma. I[lurto3omns. IluTockener. JIBmxkeHue wMTOMMIA3Mbl. OpraHowabl KJIETKH.
OpHoMeMOpaHHBIE OpPraHoOWABl KIETKH: 3Hiomasmarudeckas ceth (OIIC), ammapar [ombmxw,
JIU30COMBI, UX CTpoeHHe U PpyHKIKU. B3auMocBs3b ofHOMEMOpaHHBIX OpraHoOuA0B KiIeTKu. CTpoeHue
TPaHyJISIPHOTO peTHKyiayMa. Mexanusm nanpaenenus 6enxos ¢ II1C. CuHTE3 pacTBOPUMBIX OCIIKOB.
CuHTe3 KIETOYHBIX MeMOpaH. [maakuii (arpaHynspHBIA) HHIAOIUIA3MATHYCCKUNA PETUKYITYM.
Cexperopnast QyHkuust anmapara [oabmxu. Moougurkayua Oenkoe 6 annapame [ onvodxcu.
Copmuposka 6enkoé 6 annapame I onv0xcu. TpancnopT BelIeCTB B KiIeTKe. Bakyonu pacTUTenbHBIX
kierok. Knerounsiii cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpraHOMIBI  KJIETKH: MHUTOXOHIPHUM, IUIACTUBL.  [Ipoucxoswcoenue
mumoxouopuii u niacmuod. Cumouoeenes (K.C. Mepeocxosckuii, JI. Mapeynuc). Ctpoenue u GyHKITUN
MUTOXOHJpUI U mactuf. [lepBuuHbIe, BTOPUYHBIE U CIOXKHBIE IUIACTUABI (POTOCHHTE3UPYIOIIUX
3YKApUOT. XIIOPOIUIACTBI, XPOMOIUIACTBI, JISUKOIJIACThI BBICIIUX PACTEHUMN.

HememOpanubie opranouasl kietku CrpoeHue u (QyHKIMM HeMEeMOpaHHBIX OpPraHOUOB
KIeTku.  PuGocombl.  Ilpomeoswcymounvie  gpuramenmuvl.  MukpoduiaaMeHTH.  AkmuHogvle
Muxkpoguramenmol. MpblIIEUHbIE KIETKU. AKMuUHO8ble KOMHOHEHMbl HEeMblULeYHbIX —KIemoK.
Muxkpotpy6ouku. Knerounsii nentp. CTpoeHue 1 IBUKEHHE KI'YTUKOB U peCHUYEeK. MUKPOTPYOOUKH
uutorasMel. Llentpuons. benku, accoyuupoganuvie ¢ MUKpouiamenmamu u MuKpompyoouKamu.
Momopnvie 6enxu.

Anpo. O6osiouka siipa, XPOMAaTHH, KAPUOTUIa3Ma, SIPBIIIKH, UX CTpOoeHNEe B G YHKIHUH. S 1epHbIid
O0enKkoBbIi  MaTpuKc. IIpocTpaHCTBEHHOE pACHOJIOXKEHHE XpOMOCOM B HMHTep(dasHOM sjpe.
Oyxpomamun u cemepoxpomamun. beaku XpoMaTuHa — TUCTOHBL. JJuHamuka s0epHou 00010YKU 6
mumo3se. Hoepuulil mpancnopm.

Krnerounsie BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT (PacTUTEIbHOM,
KUBOTHOMU, TPUOHON).

JdemoHcTpauuu

IToprpersr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupl u cxembl: «CTpOeHHUE DYKAPUOTHUYECKON KIETKN», «CTPOCHHE YKUBOTHOMW KIIETKH,
«CTpoeHHe  pacTUTENbHOM  KiIeTKW», «CTpoeHHe MUTOXOHIpum», «Aapo», «CtpoeHue
MIPOKAPUOTUYECKON KIIETKN.

O6opynoBaHme: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl PaCTUTENBHBIX, JKUBOTHBIX KIIETOK,
MUKpoOTMpernaparbl 0aKTepHaIbHBIX KJIETOK.

JlabopaTopHas padora «/3ydyeHne cTpoeHUs KIETOK Pa3IuYHbIX OPraHU3MOB.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOM MEMOpaHBI.



JlabGoparopuass padora «VcciemoBaHue IJIa3MoJiM3a W JACIUIA3MOJIM3a B PACTUTEIbHBIX
KIJIETKAX.

IIpakTnyeckas padora «/I3ydyeHue ABMKEHUS HUTOIIA3MbI B PACTUTENIbHBIX KIIETKAX).

Tema 6. O0MeH BellecTB M NPeBpallleHHe JHEPTHH B KJIeTKe

AccuMmIsiMsT U AUCCUMUJISIUSL — JIBE€ CTOPOHBI MeTal0onu3ma. Tumbl oOMEHa BELEeCTB:
aBTOTPOGHBIA U TreTepoTpodHBIA. YUacTHe KHUCIOpoAa B OOMEHHBIX Ipoleccax. DHEPreTHIecKoe
obecrieuenue kietku: npeBpamieHue AT B oOMmeHHBIX mporieccax. DepMEeHTATUBHBIA XapaKTep
peaknuii Ki1eTouyHoro merabonusma. DepMEHTHI, UX CTPOCHHUE, CBOMCTBA U MEXaHU3M JICHCTBHIL.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. belku-akTuBaToOphl U
OeIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKIMHA OT Pa3IMYHbIX (PaKTOPOB.

[lepBuuHBIII CHUHTE3 OpPraHUYECKUX BemIeCTB B KieTke. DoTocuHTEe3. AHOKCUeHHblU U
oKcuzeHuwlli pomocunmes y 6axmepuii. Ceemocobuparowue nuemMeHmsl U nueMeHmvl peaKyuoHHO20
yeumpa. Ponb xmopormacToB B npouecce porocunTe3a. CBeToBas U TeMHOBas ¢a3bl. DomoodsixaHue,
Cs, Cs4 u CAM-munvr ¢omocunmesa. IlpogyktuBHOCTH (OTOCHMHTE3a. BiusHHE pazTUYHBIX
(hakTOpOB Ha CKOPOCTh (poTOCHMHTE3a. 3HAUCHHE (POTOCHHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHM3MOB-XEeMOCHHTETHKOB: HUTpH(PHUUUpPYIOMIHE OakTepuw,
XKene300aKTepuu, cCepoOaKTepru, BOJAOPOIHBIE OaKkTepry. 3HAUYCHHUE XEMOCHHTE3a.

Ana’poOHbIe Opranu3mbl. Bunael Oposkenus. [IpomgykTel OposkeHHSI M UX HUCIOJIb30BaHUE
YEJIIOBEKOM. AHa3pOOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTHH U BO30YIUTENH O0JIe3HEH.

AdpoOHBIE OpraHu3MBbl. DTarbl SHepreTudeckoro oomena. [loaroroBurenbHblii yTamn. Iukonms
— OECKHCIIOPOIHOE PaCIIETIIIEHUE TITIOKO3bI.

buonornueckoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHue. Poiap MHUTOXOHApPUM B mpoleccax
ouosnoruueckoro okucienus. Lluknuueckue peakiuu. OkucnutensHoe GpochopunnpoBanue. IHepaus
membpannoeo  epaduenma npomonos. Cummes ATD: paboma npomonuon ATD-cunmasol.
[IpeumymiectBa a’poOHOrO MMyTH OOMEHA BEIIECTB Tiepea  aHadpoOHBIM. D(PPEKTHUBHOCTH
SHEPreTHIEeCKOro oOMeHa.

JdemoHcTpauuu

IToprpersr: [Ix. Ilpuctiou, K. A. Tumupsases, C. H. Bunorpaackuii, B. A. DOurensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer u  cxembl: «DoTocuHTE3», «DHEpreTHUecKuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTay, «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyIOBaHWE MAJS NMPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToB.

JlaGopaTtopHas padora «/3ydyeHue KaTaaUTHUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MpuMepe
amMmIIa3bl WIK KaTajaasbl)y.

JlaGopaTopHas padora «/3ydeHne pepMEHTaTUBHOTO paCIEIUICHUs MEPOKCUAA BOJOPOIA B
PaCTUTETBHBIX U )KUBOTHBIX KJIETKaX)».

JlabopaTopHasi padoTra «CpaBHeHHE TPOIIeCCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKECHUSI M IBIXAHHS.

Tema 7. HaciencreeHHas uHgopManus U peajau3anus eé B KiIeTKe

Peakuuu matrpuuHoro cuHTe3a. [IpUHIUI KOMIUIEMEHTApHOCTH B PEAKIUAX MaTPUYHOIO
cuHTe3a. Peanmuzamus HacieqCTBEHHOM wuH(popMmanuu. ['eHeTHYecKHil KOJ, €ro CBOMCTBA.
Tpanckpunuuss — Marpuunblid cuHTe3 PHK. IlpuHummnsl TpaHCKpunuuu: KOMILUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, AaCUMMETpUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsmuss u e€ sramel. Yuactue TpancnopTHeix PHK B Ouocuntese Oenka. YcnoBus
ouocuHTe3a 6enka. KonupoBanne aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3€e OeKa.

Cosepemennvie npedcmagnenus o cmpoenuu 2erog. OpraHuzaiys T€HOMa y TNPOKapuoT U
JYKapHoT. Perymnsaius akTHBHOCTH TeHOB y IpokapuoT. ['mmnore3a omnepona (P. XKako0O, XK. Mano).
MonexynapHuvle mexanuzmvl dIKCnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynayuu pabomoi
2eHo6. Perynsaius 0OMEHHBIX MTPOIIECCOB B KieTKe. KiteTouHbIi ToMeocTas.



Bupycbl — HeksieTouHble (OpPMBI KU3HM U OOIUTaTHble mapa3uThl. CTpOEHHE MPOCTHIX U
CIIO’KHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaroB. Kusnennwvii yukn JTHK-codepaicawux supycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pegepmasa, unmezpasd.

BupycHslie 3a00neBanust 4enoBeka, )kuBOTHbIX, pactenuil. CIIN, COVID-19, conmansHbie u
MEAUIIMHCKUE MPOOTIEMBI.

Buoungpopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdatay) cmpyxmypHuvix
ouonocuveckux daumvix. Hanomexnonocuu 6 6uonocuu u meouyune. Ilpocpammupyemvle Gynxyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JdemoHcTpauuu

[Moptpetsr: H. K. Konsuos, J. U. iBanoBckuii.

Tabnumb! u cxemsl: «buocunTes Oenkay, «I eHeTndeckuii Koy, «Bupycer», «bakrepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKH

Knerounslii uki, ero nepuozs! u peryisnus. Marepdasza u muro3. Oco6eHHOCTH MPOIIECCOB,
nmporekatomux B uHTepdasze. [loaroroBka KkiIeTkM K  AeleHHro.  [IpecuHTeTHYECKUi
(MOCTMUTOTUYECKUI), CHUHTETUYECKMM M IOCTCUHTETUYECKUH (MPEMUTOTHUYECKUIN) TIEPUOJbI
uHTEep(Da3HI.

Matpuunsiii cunte3 JJHK — permkanus. [punnuns! penmukanuu JJHK: komnnemenTapHocTs,
MOJYKOHCEPBATUBHBIA CUHTE3, aHTUNapauieabHOCTh. Mexanusm pemmukanuu JIHK. Xpomocomsi.
Crpoenne xpomocoMm. Tenomepsl M Tenomepa3a. XpPOMOCOMHBIM HaOOp KIETKM — KapHOTHII.
JIumIouTHBIN U TaIuIOUIHBIN HA0OpBI XpoMocoM. ["'oMomoruaHbIe XpOMOCOMBI. [10JI0BBIE XPOMOCOMBI.

Henenne kietku — MmuTo3. CTaAMu MUTO3a U IPOUCXOSIINE B HUX MpOIecChl. THUIBI MUTO3A.
Kapuokunes n nuroknnes. buonornueckoe 3HadeHUE MUTO3A.

Perynsmus MUTOTHYECKOTO [IUKIIA KIETKHU. [Iporpammupyemast KIieTouHast THOeb — aromnTo3.

Krnerounoe snpo, xpomocomsl, (yHKIUMOHANbHAs T€HOMUKA. Mexanusmol npoaugepayuu,
oughgpepenyuposku, cmapenus u cubeiu Kiemox. «L{ugposas xkremxa» — Ououngopmamuueckue
Mo0enu hYHKYUOHUPOBAHUSL KILeMKU.

JdeMoHcTpanuu

Tabmuubr u cxembl: <«OKW3HEHHBIH MK KJIETKH», «Muto3», «CTpoeHHe XpOoMOCOM,
«Penmukanmsa [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoMpemnaparsl: «MuTo3 B KJIETKaxX KOpellKa JTyKay.

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopHas pabora «HabmroneHre MuTO3a B KJIIETKaX KOHUMKA KOpEIIKa JIyka (Ha TOTOBBIX

MUKpOIpEnaparax)».
Tema 9. Ctpoenue u QyHKIUM OPraHU3MOB
buonoruueckoe pa3Hoobpa3zue OpPraHHU3MOB. OOHOKIIETOUHBIE, KOJIOHUAJIbHBIE,

MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHHMS M JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OpraHu3moB. bakrepuw,
apxeu, OJHOKJIETOYHbIE TPUObI, OJHOKJIETOYHBIE BOJOPOCIH, ApYrHe MNpoTHCTHl. KoloHMalbHbIE
OpraHU3MBbl.

B3anmocBA3b 4acTeil MHOTOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl M CHUCTEMbI OpPTaHOB.
Opranusm Kak exuHoe nenoe. I'omeocras.

Tkanu pacteHuii. TUTIBI pacTUTENIBHBIX TKaHEH: 00pa3oBaTeNbHAs, MOKPOBHAS, TPOBOIAIIAL,
OCHOBHasi, MexaHuueckas. OcoOeHHOCTH CTpOeHHS, (DYHKIMHA M PACIOIOXKEHHS TKAaHEeH B OpraHax
pacTeHui.

TkaHM KUBOTHBIX W 4YeJIOBEKa. THWIbl )KMBOTHBIX TKAaHEW: SMUTEIUANbHAsS, COCIUHUTEIbHA,
MbIlIeyHas, HepBHasi. OCOOEHHOCTH CTpoeHHS, (YHKIMH M paclojOXKEHUs TKaHEH B oOpraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M T'€HEpAaTHBHBIE OpraHbl pacTeHUW. OpraHbl U CHUCTEMBI OpPraHOB
KUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHOB ¥ CUCTEM OPTaHOB.

Onopa Tena opranuzmoB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. Hapy)XHbI! 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEIUHEHUS KOCTEH.



JIBu>keHHe OopraHu3MoOB. [[BrHKeHHE OJHOKIJIETOUHBIX OPraHU3MOB: aMEOOUIHOE, KI'YTHKOBOE,
pecHu4HOE. JIBMJKEHME MHOTOKJIETOYHBIX PpAaCTEHMM: TPONM3Mbl M  HAacTUU. J[BUxkeHue
MHOTOKJICTOYHBIX KUBOTHBIX U YeJIOBEeKa: MbllleuHas cucrema. Pedexc. CkeneTHbIe MBIIIIBI U UX
pabora.

[Iutanne opranuszmoB. IloriomeHue BOABI, YIJIEKHCIOIO ra3a M MHUHEPAIBbHBIX BELIECTB
pactenussMu. [lutanue KUBOTHBIX. BHYTpUIIONIOCTHOE U BHYTPHUKJIETOUHOE nuiieBapenue. [luranue
[TO3BOHOYHBIX JKMBOTHBIX. OTAENbl MNUIIEBAPUTENBHOrO TpakTa. [IMieBapuTenbHbIE KEJIE3BI.
[MumeBapuTenpHas cuCTeMa Yel0BeKa.

JIpixanue opranu3moB. [[pixanue pacteHuil. J[pixanwe >XuBOTHBIX. Juddy3us razoB depes
MOBEpXHOCTh KJIeTkU. KokHoe npixanue. JlpixareiapbHass MOBEpXHOCTh. JKabepHoe W NErovyHOE
npIXaHue. J[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DBOJIOLMOHHOE YCIOKHEHHE CTPOCHUS
JIETKUX MMO3BOHOYHBIX )KMBOTHBIX. [[pIXaTenbpHas cucrema yeaoBeka. MexaHu3M BEHTHIISILUU JIETKUX
y ITULl ¥ MiIeKonuTaomux. Perymsmus npixanus. J{prxareabHbie 00bEMBI.

TpancnopT BemECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTEHMM. TpaHCIIOPT BEILECTB Y
XKUBOTHBIX. KpoBeHOCHas cuctema u €€ opransl. KpoBeHOCHas cuctema M03BOHOYHBIX )KMBOTHBIX U
genoBeka. Cepjile, KpOBEHOCHBIE coCyAbl UM KpoBb. Kpyru kpoBooOparmieHus. DBOIIONHUOHHBIE
YCIIO)KHEHUS CTPOCHHSI KPOBEHOCHOM CHCTEMbI MO3BOHOYHBIX >KMBOTHBIX. Pabora cepama u eé
perymsus.

Boinenenne y opranu3moB. Beigenenue 'y pacteHuil.  BbineneHwe y  KUBOTHBIX.
CoxparutenbHbie Bakyoau. Opransl BeieneHus. OuinbTpanus, ceKpenns 1 00paTHOE BcachIBAHUE KaK
MEXaHU3Mbl PabOTHl OpraHoB BbiieieHUs. CBS3b MOJOCTU Tella ¢ KPOBEHOCHOM M BBIACIUTEIHHON
cucteMaMu. BpblfeneHnre y T03BOHOYHBIX JKMBOTHBIX M uejoBeka. I[louku. Crpoenue u
¢dbyakunonupoBanue Heppona. OOpazoBaHNEe MOUYH y YEIOBEKA.

3ammrTa y OpraHu3MoB. 3allyTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopsl OakTepuil M ITHCTHI
MPOCTEUIINX. 3all1Ta Y MHOTOKJIETOUHBIX pacTennil. Kytukyna. CpencrBa nacCUBHON M XUMUYECKOM
3amuThl. OUTOHIIHUIBI.

3ammra y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpPOBBI M MX MPOU3BOJHBIE. 3alIUTa OpraHu3Ma OT
6onesnei. ImmyHHast cucrema denoBeka. KieTouHblil U ryMopaibHblii UMMYHUTET. BposKaEHHBIN 1
MpUOOpeTEHHBIN cieubUIECKUi UMMYHUTET. Teopus KJIOHAIbHO-ceeKTHBHOTO uMMyHHTeTa (I1.
Opmux, ®. M. beprer, C. ToneraBa). BocnanurenbHble OTBEThl OpraHu3MoB. Poib BpOXXIEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PazapaxkuMocTh 1 peryisiiust y opranu3mMoB. Pa3apakuMoCcTh y OAHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Pa3apakuMoCTh U peryisnus y pacteHuid. POocToBbie BeniecTBa U MX 3HAUYCHHUE.

HepBHas cucrema u pednekTopHas peryisius y )KUBOTHBIX. HepBHas cucteMa u €€ OT/AeTbI.
OBOJIIOLIMOHHOE YCIIO)KHEHUE CTPOEHHUSI HEPBHOW CHUCTEMBI y )KUBOTHBIX. OTIEIbI TOJIOBHOIO MO3ra
MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekTopHast nyra. be3ycioBHbIe U yCIOBHBIC PeIICKCHI.

['ymopanbHast peryiasiuuss W DHAOKPUHHAs CHCTEMa >KMBOTHBIX M 4YesoBeka. JKemessl
SHJOKPUHHOM CUCTEMBI U UX TOPMOHBI. [[elicTBHE rOPMOHOB. B3aMOCBs3b HEPBHOU U S3HJOKPUHHOU
cucrteM. ['unoranamo-runoduzapHas cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. [TaBnos..

Tabmumer u  cxembl: «OIHOKJIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE BOJOPOCIH,
«bakrepuny», «llIpocreimmey, «Opranbl IBETKOBBIX pacTeHUN», «CUCTEMBbI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbix», «TkaHu pacteHuit», «KopHeBbIE CHUCTEMBI»,
«Ctpoenne credmsn», «CTpoeHne TUCTOBOM IUIACTUHKNY, « TKaHW KUBOTHBIX», «CKEJET YeIOBEeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucremay», «JlpixarenbHas cuctemayn, «HepsHas
cucteMay, «Koxay, «MsblmeyHas cucrema», «BpiienurenbHas cuctemMay, « OHIOKPUHHAS CUCTEMA,
«Ctpoenne Mblmb», «Mmmynuter», «KumeunonomnoctHeie», «Cxema MUTAHUS PACTEHHII,
«KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX KHUBOTHBIX», «CTpoeHue ruapel», «CTpOCHHE IIIaHAPUU,
«BHyTpeHHEe CTpOCHHE 0K AEBOTO YepBsi», «HepBHas cucrema priby», «HepBHas crucTeMa JISTyIIKu,
«HepBHast cucrema mnpecMmblkaronuxcsi», «HepBHas cucrtema nTtuny», «HepBHas cucrema
MJICKOTHTAOIMUX Y, «HepBHas cuctema yenoBekay, «Pediexcy.



O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpenapaThl OIHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIpenapaTbl TKaHEW, PakOBUHBI MOJUIIOCKOB, KOJIJIEKIIMM HACEKOMBIX, HUTJIOKOXHX, >KUBBIC
SK3EMILIAPhl KOMHATHBIX pPACTeHH, repOapuu pacTeHUN pas3HBIX OTAETOB, BIAXKHBIE Mpenaparhbl
KUBOTHBIX, CKEJIETbl MO3BOHOYHBIX, KOJJICKIMH OECIIO3BOHOYHBIX >KMBOTHBIX, CKENET YeJIOBEKa,
o0opynoBaHue Al AEMOHCTPALMM MMOYBEHHOTO M BO3AYIIHOTO MUTAHUS PAacTEHUi, pacIlerieHHs
KpaxMana 1 OelKOB MOj JAeHCTBHEM (EepMEHTOB, 000pyIOBaHUE Ui JIEMOHCTPAIMH OIIBITOB IO
M3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXAaHW3Ma JIbIXaTeJIbHbIX JBUKEHUW, MOJIETIN T'OJIOBHOTO
MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabGoparopHas pabdora «/3yueHue TKaHel pacTeHUI».

JlabopaTopHasi padora «/3yueHne TkaHel KUBOTHBIX».

JlaGoparopHas padora «/3yueHne opraHoB IBETKOBOTO PACTEHHS».

Tema 10. PazMHOkeHHe 1 pa3BUTHE OPTaHNU3MOB

dopMBbI pa3MHOXKEHHsI OPTaHU3MOB: Oecrojioe (BKIIIOYash BETeTaTUBHOE) M IOJOBOE. Buibl
6€ecroJIoro pa3sMHOXKEHUS: IIOYKOBAHUE, CIOPYISIINA, (parMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pazmuHoxxkeHue. [lonoBeie kaeTku, Wik rametsl. Meio3. Craauu menosa. [loBenenue
XxpomocoM B Meiio3e. Kpoccunrosep. bruonornueckuii cMbIci Meiio3a U I0JI0BOTo Ipouecca. Melio3 u
€ro MeCTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pa3BuTHe. ['ameTorenes y »uBoTHBIX. [lonoBbie xene3sl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KJIeTOK. CriepmaTtoreHes u oorene3. CTpoeHHe MOJIOBBIX KIIETOK.

OmooTBOpeHHE W 3MOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI OIUIOJOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOpPHUOJIOTHS — HayKa O pa3BUTHH
opranu3mMoB. Mopghocenez — 00Ha u3z enasuvlx npodrem s3mopuonoeuu. Konyenyus mopgoeenos u
Mmooenu mopgoeenesa. Craguu aMOpHOreHe3a )KUBOTHBIX (Ha mpumepe Jarymkn). pobnenue. Turst
npoOneHus. [emepmunuposannoe u HedepMuHuposanuoe opobaenue. brnacmyna, munvr 6aacmyn.
OcobeHHOCTH JpOOJIeHUS MIICKONUTAIOMIMX. 3apOAbIIIEBble JHUCTKH (racTpyisiuus). 3akiaaka
OpraHoB M TKaHEH W3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIMsAHME 4YacTed pa3BUBAIOIIETOCS
3apojblma (IMOpHOHANBHAS WHIYKIMS). 3aKiIagka IUTaHa CTPOCHHUS >KUBOTHOTO KaK pe3ylbTar
MepapXUUecKUX B3aUMOJICHCTBUN TeHOB. BnusHue Ha >MOpHOHATBHOE pa3BUTHE pPa3IMUHBIX
(akTOpPOB OKpPYKAIOIIECH CPEIb.

Poct u pazBurue xuBoTHBIX. [TocTamMOproHanpHBIN niepuo. [IpsMoe n HempsMoe pa3BUTHE.
PazButue c Meramop$o30M y 0€CIO3BOHOYHBIX M TO3BOHOYHBIX KHBOTHBIX. Bronornyeckoe 3nauenue
MIPSIMOTO ¥ HEMPSMOTO Pa3BUTHS, UX PACIIPOCTPAHEHHE B ITpupoie. Tumsl pocta )kMBOTHBIX. DaKTOPEI
PETYISAIMKA POCTa XKUBOTHBIX M YenoBeka. CTaauu MOCTIMOPHOHAIBHOTO Pa3BUTHUS Y KUBOTHBIX U
yenoBeka. [leprosabl onToreHesa yenoneka. CTapeHue U CMEPTh Kak OMOJIOTHYECKUE TPOIECCHI.

PasmHoxeHue u pasButue pacreHuil. I'ameroput u cnopodur. Meito3 B KU3HECHHOM ITUKIIE
pactenuii. OOpa3oBaHue Ccrop B mporecce Mmeio3a. ['amerorene3 y pacrenuii. OmiogoTBOpeHre 1
pa3BUTHE PACTUTENbHBIX OPraHU3MOB. JIBOMHOE OIUIOAOTBOPEHUE Yy LIBETKOBBIX PAaCTEHUH.
OO6pazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYISIUU OHTOTE€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpauuu

[Moprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuel u cxembl: «BereratuBHOe pa3MHOXKeHHE», «THUIBI OECMONOro pa3MHOKECHUS,
«Pa3MHOXKEHHE XIaMUJIOMOHAb», «Pa3MHOXEHHE 3BIJICHbDY, «Pa3MHO)EeHHE ruapb», «Menosy,
«Xpomocombl», «I'amerorenesy», «CTpoeHUE SIMUEKIETKH U criepMaro3ouga», «OCHOBHbIE CTaauu
OHTOreHe3a», «lIpsMoe u Henpsmoe pa3Butue», «PazBurre Malickoro xxyka», «Passurue capanumn»,
«Pa3ButHe NATYHMIKW», «/BOMHOE OMIOJOTBOPEHHME Yy IIBETKOBBIX pacTeHuit», «CTpoeHue ceMsiH
OJITHOZIOJIBHBIX M JIBYAOJIBHBIX pacTeHuil», «KU3HEHHBIH LUK MOPCKOH KamycTbl», «OKM3HEHHBII
LUK MXa», « KU3HEHHBIN LUK NalOPOTHUKA», <« KU3HEHHBIN IIUKII COCHBDY.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpONpenapaThl SHIEKIETOK U CIIEPMaTO30U[IOB,
Mozenb «L UK pa3BUTHSA JISTYIIKN.



JlaGoparopnass paGora «/3yueHue CTpoeHHsS TOJOBBIX KIETOK Ha  TOTOBBIX
MUKpOIIpenapaTax.

IIpakTuyeckass padora «BbIsBIECHHE TNPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlaGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIINX PACTCHUI.

Tema 11. I'eneTuka — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYHBOCTH OPraHNU3MOB

Hcropus cTaHOBICHUS W pa3BUTHS TeHETHUKN Kak Hayku. Paboter I'. Mennens, I'. ne @pusa, T.
Moprana. Ponb oTeuecTBeHHBIX yu€HBIX B pa3Butuu reHetuku. Padorer H. K. Kombuosa, H. U.
Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, JIETIBHBIE T€HBI,
aNbTEpPHATUBHBIE MPU3HAKH, JOMHUHAHTHBIM M PEIECCUBHBIN IMPHU3HAK, TOMO3UTOTa, T'€TEPO3UTOTA,
qucTas JUHUS, THOpUAbI, reHoTUrl, ¢peHoTurl. OCHOBHBIE METOJBI T'€HETHKU: THOPHI0IOTHYECKUH,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETUYECKU.

JdemoHcTpauuu

IToprpersr: I'. Mengens, I'. ne ®pusz, T. Mopran, H. K. Konsnos, H. M. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, FO. A. ®ununyenko, H. B. Tumodeer-Peconckuii.

Tabmuie! U cxeMbl: «MeTObI TeHETUKIY, «CXEMbI CKPEIITBAHUS.

JlabopaTopHas padora «/Ipo3oduia kak 00bEKT TCHETHUECKUX UCCIEIOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MonorubpuaHoe ckpenuBanue. [lepBbrii 3akoH MeHaenst — 3aKOH eIuHOOOpa3usi THOPHUIOB
nepBoro nokxosieHud. lIpaBmno noMuHupoBaHusa. Bropoil 3akoH MeHpaens — 3aKOH paclleIlICHUs
npu3HakoB. LluTonoruueckre 0OCHOBBI MOHOTUOPUIHOTO CKpelBaHus. [ unore3a 4MCTOTh ramer.

AHanmuzupyrolee ckpemnBanue. IIpomexxyTouHbll XapakTep HacienoBaHus. Paciiernuienue
MIPU3HAKOB IIPH HEMOJHOM JIOMUHHUPOBAHUMU.

Jurubpunnoe ckpeumBanue. Tpetuit 3akoH MeHens — 3aKOH HE3aBUCUMOTO HACIIETOBaHUS
npu3HakoB. LluTonoruueckre OCHOBBI TUTMOPUAHOTO CKPEIIMBAHUA.

CuernnenHoe HacienoBaHue mpuszHakoB. Paboter T. Moprana. CreruieHHOe HacleIoBaHUE
I€HOB, HAPYIICHHE CLETUICHUS MEX1Y TeHaMH. XpOMOCOMHAs TEOPUSI HACIEACTBEHHOCTH.

I'enernka mnoma. XpOMOCOMHBIM MEXaHM3M OIpeAeNeHusl 1oja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOTaMeTHBIN U reTeporaMeTHbIN 1oJ1. ['eHeTnYecKast CTPYKTypa MOJIOBBIX XPOMOCOM.
HacnegoBanue npu3HakoB, CLEIUIEHHBIX C ITOJIOM.

l'enotun kak wenoctHas cucrema. llieloTponusi — MHOXECTBEHHOE JCHCTBHE TIEHA.
MHoxecTBEHHBIN amienu3M. BzaumoaeiicTBue HeauienbHbIX TeHOB. KOMITJIEMEHTapHOCTh. DMUCTA3.
[Tonumepust.

I'eHeTMYeCKUlT KOHTPOJIbL PAa3BUTUS PACTCHUM, JKUBOTHBIX M 4YEIOBEKAa, a TakKkKe
(U3HOIOrMYECKHUX IMPOIIECCOB, MOBEICHUS M KOTHUTHBHBIX (DyHKUUN. ['eHeTHyeckue MexaHU3MBI
CUMOMOTEeHE3a, MEXAaHHM3Mbl B3aWMOJCUCTBUS «XO3SWH — TAPA3UT» U «XO35UH — MHKPOOHOMY.
['eneTnyeckue acreKThl KOHTPOJIS U U3MEHEHUS HAacJIeICTBEHHOM NH(OpMAaLuK B OKOJIEHUSIX KIETOK
1 OpPTraHU3MOB.

JdemoHcTpaumuu

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

Tabmuupr u cxemsl: «llepBblii m BTOpOW 3akoHBI MeHnens», «Tperuid 3akoH MeHaens»,
«AHanuzupyroliee ckpemuBanuey, «HemomnHoe poMmunHupoBanue», «ClEMIEHHOE HaclieJOBaHUE
MpU3HAKOB Yy apo3oduibl», «['eneruka nonay, «Kapuotun uvenosekay, «Kapuortun apo3odpuiibiy,
«Kapuotun nrutib», « MHOKECTBEHHBIN ajienn3My», «B3anmoaeiicTBre reHoBY.

O6opynoBanue: MOJeNb IJs JEMOHCTpPAIlMd 3aKOHOB €IWHOOOpa3usi THOPHUIIOB TIEPBOTO
MOKOJIEHUS W pACIICIJICHUs MPU3HAKOB, MOJENb ISl JIEMOHCTpallMu 3aKOHa HE3aBHCHUMOTO
HAacJeA0BaHUS TPU3HAKOB, MOJENb Ui JEMOHCTpPAlMU CLEIUICHHOIO HAacJIeIOBaHUs IPHU3HAKOB,
CBETOBO MUKPOCKOII, MUKpoIpenapar: «/po3zodunar.

IIpakTuyeckasi padora «V3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKpENIMBAHUS Y
IpO30(UITBD».



IIpakTnyeckas padora «3yueHue pe3yabTaTOB AUTUOPUTHOTO CKPELIUBAHUS Y APO3OPUIBI».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotMma u cpeabpl npu  GopmupoBaHuu ¢deHotuna. M3MeHUMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJIMUECTBEHHbIC MPU3HAKKU. BUJIbI N3MEHYMBOCTH: HEHACIIEICTBEHHAS
Y HaCJEACTBEHHA.

MoaudukanonHas W3MEHUYUBOCTh. Ponb cpeabl B (OpPMHPOBAaHMU MOAU(DUKALMOHHOM
n3MeHYnBOCTH. Hopma peaknuwm npu3Haka. BapuanuoHHBIA psn W BapuanuoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

I'enoTunuueckas wu3MeHYMBOCTh. (CBOWCTBA TE€HOTHUIUYECKOM HW3MEHYMBOCTH. Buisl
TeHOTUITUYECKON U3MEHYMBOCTH: KOMOMHATHBHASI, MyTallHOHHASI.

KomOunatnBHasT M3MEHYMBOCTh. MeH03 W TIOJIOBOM MPOIECC — OCHOBAa KOMOWHATHUBHOMN
W3MEHUYUBOCTH. POIlb KOMOWHATHBHON M3MEHUMBOCTH B CO3/IaHUU T€HETHYECKOTO pasHOoOpasus B
Mpezaesnax OHOro BUAA.

MytrarmonHasi HM3MEHUMBOCTb. BuHIbI MyTauuil: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHBIE W HWHIAYIUMPOBAHHBIE MyTaluuW. SaepHble W LUTOIUIA3MAaTUYECKHE MYTAILlMH.
CoMaruueckue U nojoBble MyTauu. [IpuynHbl BOSBHUKHOBEHUS MyTaluil. MyTareHsl U uX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAIIMOHHOIO IpoIecca. 3aKOH T'OMOJOTMYECKHX PSAOB B
HacnencTBeHHoM n3menunBoctr (H.M. BaBuiioB). BHesiepHas H3MEHYHBOCTh U HACIIEACTBEHHOCTD.

Onucenemuxa u 3NUEHOMUKA, PONb ONULEHEMUUECKUX (HAKmMopos 6 HACLe008anHuu U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOSB ) OP2AHUZMOB.

JdemoHcTpauuu

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

Tabmuet u  cxembl: «Buabpl wu3MeHUHMBOCTHY, «MoauduKanMOHHAs HW3MEHYUBOCTDHY,
«KoMOuHaTHBHAsT M3MEHYHUBOCTHY, «Meho3y», «OrmnomorBopeHue», «l eHerndeckue 3a00JeBaHUS
yenoBekay, «Buasl mytanuii».

O6opynoBaHue: JKHBBIE H TepOApHBIC DJK3EMIUISIPHl KOMHATHBIX PACTCHHM, PUCYHKHU
(doTorpadun) >KMBOTHBIX C Pa3TMYHBIMU BUJIAMUA U3MEHYMBOCTH.

JlabopaTopHasn padorta «HccnenoBanne 3aKOHOMEPHOCTEN MOTU(DUKAITHOHHOM
W3MEHYHUBOCTH. [locTpoeHne BaprallmOHHOTO psA/ia U BApUAMOHHOW KPUBOM.

IIpakTuyeckas padora «Myrauu y Apo30puiibl (Ha TOTOBBIX MUKPOIIpeapaTax).

Tema 14. I'eHeTnKa YesiOBeKa

Kapuortun yenoBeka. MexayHapoaHasi mporpaMMa MCCIeAOBaHUSI T€HOMa YesioBeKka. MeToabl
M3Y4YEHUSI TEHETUKHU YEJIOBEKAa: T€HeaIOrnueCKUid, OJIM3HEI0OBbIH, IUTOreHETUYECKUH, OMYIALHOHHO-
CTaTUCTUYECKUM,  MOJEKYJSIPHO-T€HETHUYECKUH. CoBpeMeHHOE  OmNpe/AelieHHEe  TEeHOTHIIA!
MOJHOT€HOMHOE CEKBEHHPOBAHWE, N'€HOTUNHUPOBaHUWE, B TOM uwucie ¢ nomompto [I[P-ananm3a.
Hacnencreennsie 3a001eBaHus 4enoBeKa. [ eHHbIE U XPOMOCOMHBIE O0JIe3HU YenoBeka. bonesHu c
HAaCJEACTBEHHON NPEAPACIIONOKEHHOCTHIO. 3JHAYEHNE MEUIIMHCKOW T'€HETUKH B MPEJOTBPALLEHUN U
JICYCHUN TEHEeTUYECKUX 3a00JieBaHWN deJIoBeKa. MeEINKO-TeHETHUECKOe KOHCYIbTHPOBAHUE.
CtBoJoBBIC KJIETKH. [[OHATHE «TE€HETHUUECKOTO IPy3a». ITUUECKHUE aCTIeKThI UCCIICIOBAHMM B 00J1acTH
peIaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTOpbl MOBBIILIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K (U3NYECKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpYXarollel cpenbl. ['eHeTnueckas mpeapacnoioXeHHOCTh YeI0BeKa K
MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmumper u cxembl: «Kapuotun uenoBekay, «MeToabl W3y4eHHs] TE€HETHKH YEJIOBEKay,
«["enernueckue 3a00JI€BaHUS YEITOBEKAY.

IIpakTnyeckas padora «CoCTaBICHUE U aHATIU3 POJOCIOBHOMN».

Tema 15. Cenrekuusi OpraHu3MoB

JlomecTukanus U cenekius. 3apoKIeHUe CelIeKIuu U qomectukannu. Yuenue H. Y. BaBunosa
o lleHTpax MPOUCXOKIACHUS U MHOTO0Opa3us KyJIbTYpHBIX pacTeHHil. Polb cenexkuuu B CO3MaHUU
COPTOB PAaCTEHH M MOpOJ KUBOTHBIX. COpT, MOpoja, IITaMM. 3aKOH TOMOJIOTMYECKHX DPSAOB B
HacyencTBeHHOM n3mMenunBoctr H. 1. BaBuiosa, ero 3HaueHue AJis CENEKITMOHHON paOoTHI.



Meroapl ceneKIMOHHOW paloThl. VMICKyCCTBEHHBIN OTOOp: MAacCOBBIM M WHIWBUYaJIbHBIN.
Oranel KOMOWHAIIMOHHOW ceneknuu. McmpiTaHue mnpousBoauTeneid mo moromMcTBy. OTOop 1o
TEHOTHUITY C IOMOIIIbIO OIIEHKHU (PEHOTHIa TOTOMCTBA ¥ OTOOP 10 FeHOTHUITY ¢ omonibio aHanu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METO]] CENIEKIIMOHHOM paboThl. PagraninoHHbI U XUMHYECKUN
MyTareHe3 Kak MCTOYHHMK MYyTallui y KyJbTYpHBIX (opM opraHu3MoB. Mcmosib30BaHrHe T€HOMHOTO
penakTHpoOBaHUS U METOAO0B pekoMOMHaHTHBIX JIHK mis monmydeHuss mcxogHoro marepuana s
CEJICKLIUU.

[lonyyenne  monuruionoB.  BHyTpuBuaoBas — rubOpuamzanus.  BimM3kopoiacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHr. HepoacTBeHHOe ckpenuBaHue, Uiau ayropuauur. ['erepo3uc u ero
npuuuHbl. Vcnons3oBanue rereposuca B ceneknuu. OtmanéHHas ruOpuausanus. lIpeomonenue
Oecrious MEXBHUJIOBBIX THOpUIOB. JIOCTM)KEHUS CEJIEKIIMM PACTEHUN M KUBOTHBIX. «3enéHast
Dpesonioyusy.

CoxpaHeHHe U U3y4eHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUIM U UX TUKHUX POAAYEH
JUTSL CO3JTaHUSI HOBBIX COPTOB U THOPHUIOB CENbCKOXO3IUCTBEHHBIX KYNbTYp. HM3yuenue, coxpanenue u
ynpasnenue 2eHemudecKUMU pecypcamil CebCKOXO3AUCMBEHHbIX U NPOMBICTIOBbIX HCUBOMHBIX 8 YETIAX
VIAYYUEHUS] CYUeCmBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCIe C NPUMEHEeHUeM
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCAe008AHUL, NePed08blX Udell U NepPCneKMUEHbIX MexXHOI02UM.

JdemMoHcTpanuu

[Toptpetsr: H. 1. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykbsinenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmumpr u cxembl: «lleHTppl MPOUCXOXKIEHUS U MHOrooOpasus KyJIbTYPHBIX pPacTEHHII»,
«3aKOH TOMOJIOTMYECKUX PSAIOB B HACIEACTBEHHOM HM3MEHUMBOCTUY», «METOIbl CEeIeKLHUN,
«Otnanénnas rudpuanu3anus», «Myrarenesy.

JlabopaTopHasi paGora «/3yueHHe COpPTOB KyJbTYpHBIX pPAacTEHUH M IMOPOA JOMALIHUX
YKUBOTHBIX).

JlabopaTopHas padora «/3ydyeHrne METOJ0B CEJIEKIIUUA PACTEHUIN».

IIpakTnyeckas padora «lIpuBuBKa pacTeHUI».

Ikekypeust «OCHOBHbIE METOABl M JOCTUXKEHHUS CEJIEKIMU pAcTeHUW M S>KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (EepMy, COpPTOMCIBITATENbHBIM YYacTOK, B TEIUIMYHOE
X03SIICTBO, B JTA0OPATOPHUIO arpOYHUBEPCHUTETA WIIH HAYYHOTO IIEHTPA)».

Tema 16. BuoTeXHOJI0rUsl M CHHTETHYeCKAsI OMOJIOTHUA

OOBeKTBI, HCTHONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE M TKAHEBBIC KYJIbTYPHI,
MUKpPOOPTaHU3Mbl, UX XapaKTePUCTHKA. TpaJulluoHHas OMOTEXHOIOTHS: XJie0oneueHne, NoaydyeHue
KHCIIOMOJIOYHBIX  MPOAYKTOB,  BUHOAenWe.  MukpoOuonorndeckuii  cunHre3.  OOBEKTHI

MUKpOOHOIOrHuecKux TexHonorui. [lpon3zBoacTBo O6enka, aMUHOKUCIOT U BUTAMUHOB.

Cozanue TEXHOIOTMHM M MHCTPYMEHTOB 1I€JIEHANIPABIEHHOIO U3MEHEHUS U KOHCTPYHPOBaHUS
T€HOMOB C LIEJIBIO MOJIYYEHUSI OPraHW3MOB U UX KOMIIOHEHTOB, COJEPKAIIUX HE BCTPEYAOLIUECS B
npupojie OMOCUHTETUYECKUE TTYTH.

Knerounas wnxkeHepus. MeTonbl KyJabTyphl KJIETOK W TKaHEW PACTEHHH M JKUBOTHBIX.
Kpnobanku. Comarnyeckas TrHOpUIu3alMsl M COMaTHYeCKUil sMOpuorenes. lcmonb3oBaHue
ralyionJIoB B CEJIEKIUU pacTeHuu. [lonyuenue moHOKIOHANbHBIX aHmumen. Hcnoavzoeanue
MOHOKJIOHANbHBIX U NOJIUKIOHATbHLIX anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOAOTBOpPEHUE.
PexoHCTpyKIMS SHWLEKIETOK M KIOHMPOBAHUE JKUBOTHBIX. METON TpaHCIIaHTAUUHU sIEep KIETOK.
Texunonocuu  0300po6reHus, KYIbMUBUPOBAHUA U MUKPOKIOHANbHO20 — DASMHOJICEHUS
CenbCKOXO3AUCNEEHHBIX KYIbMYP.

XpoMOCOMHAasi W TeHHas WHXEHEpUs. VICKyCCTBEHHBIM CHUHTE3 I'€éHa U KOHCTPYHpPOBaHUE
pekomOuHanTHBIX JIHK. Cozdanue mpanceenuvix opeanusmos. JIOCTHKEHHUSI W TEPCIEKTHBBI
XPOMOCOMHOW ¥ T€HHON MHXEHEPHH. DKOJIOTHYECKHUE U 3THYECKUE MPOOIIeMbl TEHHOW HH)KEHEPUH.

Menunuackue OuotexHonoruu. I[loctreHomnHas tudpoBas meauruHa. [1I[P-muarnocTuka.
MeTaboa0MHBIN aHATN3, TEHOLIEHTPUYECKUN aHATTU3 TPOTEOMa YEJIOBEKa JJIsl OLIEHKU COCTOSIHUS €T0
310poBhs. Vcronb30BaHWE CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-OmowH)keHepus IS
pa3paboTku (PyHJAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO37aHMsl KOMIUICKCHBIX TKaHEH



COYETAaHUEM TEXHOJOIMH TPEXMEPHOro OMONpPUHTHHra M ckaddonauHra Ui pelieHus 3anad
NIEPCOHAIN3UPOBAHHON METUIMHBI.

Co3gaHue BEKTOPHBIX BAaKIMH C LeENbl0 o0ecrnedeHus KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycraHOBiIeHHME MOJEKYISPHBIX MeXaHU3MOB ¢yHKunonuposanusi PHK-
COJIEpKALNX BUPYCOB, BBI3BIBAIOIIUX 0COOO OINacHbIe 3a00J1eBaHMsI YeJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuer u cxemsl: «/cnonp30BaHNEe MUKPOOPTraHU3MOB B IPOMBIIUIEHHOM ITPOU3BOACTBEY,
«Kierounas unxeHepusn», «I eHHas HH)XEHEPUSI».

JlabopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «IloayueHne MOJITOYHOKHUCIBIX IPOAYKTOBY.

IKcKypceusi «BHOTEXHONOTHUS — BaKHEWINAs MPOW3BOJMUTEIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xaeHue u pa3BuTHE IBOJTIOIHOHHBIX NIPEACTABJICHN B O0HOJIOTHHI

OpomonnonHas Teopust Y. JlapBuna. [Ipennochiiku BOZHUKHOBEHUS OapBUHU3MA. JKU3HB U
Hay4Has JedaTenbHocTh Y. JlapBuHa.

JIBmokymiue cuiibl 3Boonuu BuaoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh Pa3MHOKEHUS
OpPraHW3MOB, HACIIEJICTBEHHAas HW3MEHUYUBOCTH, OOph0a 3a CyIIeCTBOBAaHWE, ECTCCTBCHHBIA W
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cuHTeTHdeckoi Teopuu sBomoruu (CTD). HeiirpanbHas Teopus 3BOIIOLUU.
CoBpeMeHHasi SBOJIONMOHHAS OWOJIOTHs. 3HAYCHHE SBOJIONMOHHON TEOpHUH B (POPMUPOBAHUU
€CTECTBEHHO-HAyUYHON KapTUHBI MUDA.

JdemoHcTpauuu

[Hoptpetsr: Apuctorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbe, Y. [lapBuH,
C. C. YerBepukos, 1. U. llImansraysen, [x. Xonneitn, . K. benses.

Tabmuiet u cxembl: «Cuctema xwuBoii mpupos! (o K. JIuauer)y», «JIlecTHUIA )KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3sM (GOpMHUPOBAHUS TPUCIIOCOOJICHHM y PACTEHHH W >KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. lapsunay, «Haxonku Y. lapsunay», «®opmsl
00prOBI 3a cymecTBoBaHue», «Ilopoasl romydeit», «MHOTO0Opa3ue KyJbTYpPHBIX (OPM KamyCThI»,
«[Topoapl JOMAIIHUX KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUAOB (1o Y. apBuny)», «Cxema
COOTHOILIEHUS JBMKYUIUX CHJI 3BOJIOUUNY», «OCHOBHBIE TIOJIOKEHUS CHHTETUYECKOM TEOpUH
SBOJIIOLIVM.

Tema 2. Mukpo3BoJIIOIHS U €€ pe3yJibTaThl

[Monynauuss kak »3JeMEHTapHas eIuHHUIa 3Bojouud. COBpEeMEHHBIE METOJbl OLIEHKHU
TEeHETUYECKOTO Pa3HOOOpas3usi U CTPYKTypbl momyisiuuil. M3MeHeHue reHodoHaa MOMyIsSIUU Kak
AJIEMEHTAapHOE 3BOJIOLMOHHOE SIBJIEHHME. 3aKOH TeHeTHMYecKoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (AKTOPHl  (OBWXKYIIWE CHIJIBI) OBONIONUH. MyTallMOHHBIA  IMpoIiecc.
KomOunatuBHasi m3aMeHUUBOCTh. Jlpeiid reHoB — ciydaiiHble HEHAIpaBJICHHBIC WU3MEHEHHUS YacTOT
anneneid B momynsiusax. DQdext ocHoBarens. Ipgexm Oymouiiounozo eopaviuka. CuudiceHue
2EHemuU4ecKo20 pazHooopasus. npuyunvl u cieocmeus. llposenenue s3¢ppexma Opetigha cenog 6
oonvwux U manvlx  nonyrayuax. Murpamuu.  M3omsums  momymsinuMid: - reorpadudeckas
(mpocTpaHCcTBeHHas ), Onosoruueckas (pernpoIyKTUBHA).

EcrecTBeHHBII 0TOOp — HampaBisomuil ¢akTop 3BomonuU. POPMBI €CTECTBEHHOTO 0TOOpA:
JBIDKYIIAKA, CTAOMIM3UPYIONMINN, pa3phIBalomui (Iu3pynTuBHbIH). [TooBoi oT60p. Bo3HMKHOBEHME
Y 3BOJIIOLUS COLMATBHOTO MOBEICHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OpraHU3MOB KaK  pe3ylbTaT MHUKPOIBOJIONUHU. Bo3HHWKHOBEHUHE
npucrocobaeHuit 'y opranu3smoB. Apomopdossl u uanoamantaiuu. [Ipumepsl npucnocobieHui y
opranu3moB:  Mopdonornueckue,  (HU3NONIOTHYECKHE,  OHMOXMMHUYECKHE,  IOBEJICHUYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOTICHHOCTH OPTaHU3MOB.



Bun, ero kxputepunm u cTpykTypa. BumooOpazoBaHue Kak pe3yiabTaT MHKPOIBOJIOLMU.
W3onsaumss — ximoueBoi  Qaktop BupooOpazoBanusa. Ilytm u  cmocoObl  BHIOOOpa3OBaHMS:
ajutonatpudeckoe  (reorpaduyeckoe),  CUMMIATpUUecKoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE)
(monuruionan3anus, rudpuauzanus). JmuTeasHOCTh SBOMIONUOHHBIX MPOLIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTHYECKOTO PA3HOOOpa3usl.

Pones  3BOmOLIMOHHON  OWoOnorMM B pa3padOTKE HAYYHBIX METOJOB  COXPaHEHHS
O6uopazHooOpazusi. MUKpPOSBOJIOLUMS U KOSBOJIOLMS TMapa3uTOB W HUX XO031€B. MexaHU3MBbI
(GhopMUPOBaHUS YCTOWIMBOCTU K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI ¢ HEM.

JdemoHcTpauuu

IToprpetsr: C. C. YerBepukos, . Maiip.

Tabmumpl 1 cxembl: «MyTallMOHHas U3MEHUMBOCTHY, «llomynslnoHHas CTPyKTypa BUIa,
«Cxema mposiBiieHus 3akoHa Xapau—BaitnOepra», «/[Bukymine cuibl 3BOIOLUNY, «IKOJIOTHYECKas
W30JISIINS TIOMYJISIIIUI CEBaHCKOM openny, «I['eorpadudeckas U30JIAIHS JIUCTBEHHUIIBI CHOMPCKON U
JMCTBEHHUIIBI JAaypcKoity, «llomynasinoHHbIE BOJIHBI YMCICHHOCTU XHUIIHUKOB U KEpPTB», «Cxema
NEHUCTBUSI €CTECTBEHHOTO oTOOpay, «Popmbl OOpHOBI 3a cymiecTBOBaHHE», «MHIYyCTpHAIBHBIN
MenaHuzm»,  <«OKuBble — uckomaembie»,  «IIOKpOBUTENbCTBEHHAss  OKpacka  >KMBOTHBIX»,
«[Ipenynpexnatomnias okpacka >KUBOTHBIX», «Dusnonorudyeckue agantanun», «IIpucnocobieHHOCTDb
OpraHu3MOB U €€ OTHOCUTENbHOCTHY, «Kpurepuu Buna», «Bunbl-nBoHukmn», «CTpyKTypa BHUla B
npupose», «CrocoObl BuA000pa3oBaHus», «l'eorpaduyeckoe BHA000pa3oBaHUE TPEX BHJIOB
TaHABIIICH», «JKOJIOTUYECKOEe BHUA000pa3oBaHUE BHUIOB CHHHI, «[lonMHUIUIONIBI pacTeHUi,
«KamycTHO-peeuHbIN THOPUTY.

ObopynoBanue: repObapuy pacTeHUi, KOJJIEKIMH HACEKOMBIX, Yyuela MTHUIl U 3Bepei ¢
MpUMepaMu pazIunYHbIX IPUCTIOCOOICHUM, Yydesna MTUILl ¥ 3Bepel pa3HbIX BUJIOB, repOapuu pacTeHui
ONMU3KUX BUJIOB, 00PAa30BaBIIMXCS Pa3IMYHBIMHU CIIOCOOAMHU.

JlabopaTopHas padora «BrIsBIeHHE N3MEHUNBOCTH Y OCOOCH OJTHOTO BUIA».

JlabopaTopuass padora «[IpucnocoOineHuss OpPraHM3MOB W  HUX  OTHOCHUTENbHAS
11eJIECO00PA3HOCTHY.

JlaGopaTopHas padora «CpaBHEHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3BoJionus 4 eé pe3yJibTaThbl

MeTtoapl u3yueHuss Makpo3Boitoluu. IlaneoHTonormueckue MeTOAbl W3YYEHMs] IBOJIOLIUU.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSAIBI OPTaHU3MOB.

Bbuoreorpadudeckue MeTo el u3ydeHus sBoitorun. CpaBHeHHe (Giopsl U hayHbl MATEPUKOB U
ocTpoBOB. bruoreorpadguyeckue odactu 3eminn. BUIBI-9HIEMUKHN U PETUKTHI.

OMOpHOJIOTHUECKHE U CPAaBHUTEIBHO-MOP(OJIOTHYECKUE METOAbl H3YYCHHs 3BOJIOIHH.
['eHeTyeckne MexaHU3MBbl HBOJIIOLMMA OHTOIEHE3a M TMOSABJICHHS SBOJIOLMOHHBIX HOBILIECTB.
['omonornynble ¥ aHaJIOrMYHBbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYJISPHO-
reHeTUYeCKre, OMOXMMUYECKUE U MaTeMaTHUYeCKUE METOJbl M3Y4YEHMs SBOJIIOLMU. ['OMOIOTHYHbIE
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHUS (PUITOT€HETHUECKUX JICPEBBEB.

XPOMOCOMHBIE MYTAIIMU U 3BOJIIOLINS TEHOMOB.

OOme 3akOHOMEpHOCTHU (TpaBHiia) ABOJIOUMH. [Ipunyun cmensvt @ynkyuu. Heodbparumoctsb
SBOJIIOLMHU. AanTUBHAS paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIMH.

JdemMoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. KoBasieBckuit, @. Mrouiep, J. ['ekkenb.

Tabmuier 1 cxembl: «DUITOTEHETHUSCKUN PSIT JIOMIATN», «APXEONTEPUKCY, «3BEpO3yObie
smepb», «Crerouedainsl», «PuHnOPUTH», «CeMeHHbIE ManopOTHUKNY, «buoreorpaduueckue 30HbI
3emmn», «/pelid xoHTHHEHTOBY», «PenukThl», «HawanpHble cTaauu 3MOPUOHATIBHOTO Pa3BUTHS
ITO3BOHOYHBIX )KUBOTHBIX», «I OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHbl», «PyIUMEHTb», « ATaBU3MBD»,
«XpOMOCOMHBIE HA0OpHI YeJIOBEKa W IIKMMIaH3e», «[JlaBHbIe HaANpaBICHUs HBOJIOLUHNY», «OOmue
3aKOHOMEPHOCTH HBOJIFOLIUN.

Ob6opynoBaHue: KOJUIEKIINHU, TepOAPHH, MYJISKH NCKOIIAEMBIX OCTaTKOB OPTaHU3MOB, MYJISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJJIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BUTHE JKM3HH HA 3emJie



Hay4nble runmoTe3sl MpoucXoKaeHUs KU3HA Ha 3emiie. AOUoreHe3 u nancnepmus. Jlonayvyasie
MPENICTABICHHS] O 3apOXKICHUHU JKU3HH (KpeanmnoHu3M). ['Mrmore3a MOCTOSHHOTO CaMO3apOKICHUS
KU3HU U €€ onpoBepkeHue onbitamu O. Peau, JI. Cnannanuanu, JI. [Tactepa. [Tporcxoxaenue ;ku3Hu
U acTPOOHOJIOTHS.

OcHOBHBIE ATallbl HEOPTaHWYECKOW HBoiroNMU. llmanerapHas (Teojoruyeckas) 3BOJIIOIHA.
XumMuueckasi HBOSONHS. AOMOTEHHBIA CHHTE3 OPTraHUYECKUX BelIecTB U3 Heopranumdeckux. Omsit C.
Munnepa u I'. IOpu. O6pazoBanue momumepoB u3 MoHomepoB. KoamepBarnas rumoreza A. U.
Omnapuna, runore3za mnepBuuHoro OymboHa JIk. XonaelHa, reHermueckas rumnoresa I. Mémrepa.
Pu6osumer (T. Yek) m rumoreza «vmpa PHK» VY. T'mnbepra. ®opmupoBanme MeMOpaH u
BO3HUKHOBEHHE MMPOTOKJIETKHU.

Uctopus 3emin u MeToibl €€ n3ydeHus. MickonaeMmple OpraHM4eckue ocTaTku. ['eoXpoHoaorus
u e€ metoasl. OTHOCUTENbHAS U A0CONIOTHASI TEOXPOHONOTH. [ eoXpoHOIOTHYecKas IIKaia: S0HBHI,
9pbI, NEPUOJIBI, STIOXH.

Hauanenasle 3Tamel opranmyeckol sBoaronuu. l[losiBneHne W 3BOMIOLMS TMEPBBIX KIETOK.
Opomtonust  MerabonuszMa. Bo3HuKHOBeHHE TepBbIX JKocucTeM. CoBpeMeHHble MUKpPOOHBIE
OMOTUIEHKYU KaK aHAJIOT MepBBIX Ha 3emite coobmiecTB. CTpoMaronuthl. [IpokapruoThl M 3YKapHOTHI.

[IpoucxoxaeHue »sykapuoT (CHUMOUOTEHE3). OBOJIONMOHHOE IPOUCXOXKICHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX IPYIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE ATanbl YBONIOIUHN BHICIIUX pacTeHuid. OcHOBHBIE apoMOpdo3bl pacTeHmid. Brixon
pactenuit Ha cymry. [losBieHrne COpOBBIX PACTEHUH 1 3aBO€BaHUE UMU cylid. CEMEHHbIE paCTEHHS.
IIpoucxoxaeHUE LIBETKOBBIX PACTEHUM.

OCHOBHBIE 3TaIlbl BOIOIUH )KUBOTHOTO MUpa. OCHOBHBIE apoMOp(}O3bI )KUBOTHBIX. Benackas
¢dayna. KemOpuiickuii B3phIB — TMOSIBICHHE COBPEMEHHBIX THUMOB. [lepBble XOpIOBBIE JKUBOTHBIE.
Kusnb B Bozie. DBodmtonus Mo3BoHOYHBIX. [Iponcxoxaenne ampubduii u pentuiuii. [Iponcxoxaenne
MJICKOMUTAIMUX U nOTHl. [lpuHnun kmodeBoro apomopdoza. OcBoeHHe OECIO3BOHOYHBIMH U
IT03BOHOYHBIMU KUBOTHBIMH CYIIIU.

Pa3BuTHe xu3HM Ha 3eMie 1O 3paM M MEepUoJaM: apxei, NpOTepo30il, Maneo3ol, Me3030M,
KaitHo30#. OOmmas XapakKTepUCTUKA KJIUMaTa M Te0JIOTHYECKUX MporieccoB. [losBieHne u paciser
XapaKTepHBIX OPraHW3MOB. YTJIe0Opa3oBaHWE: €ro YCIOBUS W BIMSHHUE Ha Ta30BBId COCTaB
aTMoCQepBhl.

MaccoBble BbIMUpaHHUSI — 3KOJIOTHYECKHE KPU3HUCHI Mponuioro. [lpuumHbl W ciaeacTBus
MacCOBbIX BbhIMHpaHHi. COBPEMEHHBIM 3KOJIOTMUYECKHH Kpu3Huc, ero ocoberHoctu. [Ipobiema
cOXpaHeHHs OMOpa3HO0Opasus Ha 3emiie.

CoBpemeHHas cucTeMa opraHudeckoro Mupa. I[IpuHuunel kinaccuukanuu OPraHU3MOB.
OcCHOBHbBIE CUCTEMAaTUYECKUE TPYIIbI OPTraHU3MOB.

JdemoHcTpaumuu

[Hoptpersr: @. Peau, JI. Cnamnanuanu, JI. Ilactep, M. M. MeunukoB, A. 1. Onapun, J[x.
Xonpewn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumer 1 cxemsl: «Cxema ombita @. Pemuy, «Cxema ombita JI. Ilactepa mo uzydeHHIo
caMo3apoxkaeHus ku3Hn», «Cxema ombita C. Mwuiepa, I'. HOpuw», «3Tambl HEOpraHUYEeCKOH
3BONMIOLIUNY, «l'eoxpoHonornyeckas Ikaitay, «HaudampHble STanbl OPraHUYECKOW HBOJIIOLUNY,
«Cxema oOpa3oBaHMs PYKapuOT NMyTéM cuMOMoreHesa», «Cucrema XKMBON TpHpOAbD», «CTpoeHue
BUpyca»,  «Apomopdo3bsl  pacTeHmit», «PuHMOMDUTHY, «OIHOKIETOYHBIE  BOJOPOCIHY,
«MHOTOKJIETOUHBbIE BOJOpOCHNY, «Mxu», «llanopotHukn», «I onoceMeHHbIe pacTeHHs», «OpraHbl
[[BETKOBBIX pacTeHui», «Cxema pa3BUTUS >KUBOTHOTO MHPA», «ApPOMOpP(}O3bI KUBOTHBIXY,
«IIpocreiimuey», «KumeunonomoctHeie», «llmockue uepBu», «UneHucronorue», «PvIOBI»,
«3emHOBOaHBIEY, «lIpecMbikatomuecs», «lItuupy, «Miekonutatoumey», «Pa3BuTue XHU3HU B
apxeickoil apey», «Pa3BUTHE )KU3HH B TPOTEPO30MCKOM Iper, «Pa3BUTHE )KU3HU B TIAJICO30MCKOM 3pey,
«Pa3BuTHe XU3HM B ME3030iCKOI 3pe», «Pa3BuTHe )XKM3HU B KailHO30MHCKOHN 3pe», «CoBpeMeHHas
CUCTEMA OPraHUYECKOIO0 MUPAy.



Ob6opynoBanue: Tepdapuu pacTeHUN pa3IUYHBIX OTAENIOB, KOJUJIEKIIUA HACEKOMBIX, BIIa)KHbBIE
npenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, 4ydesla NTULl U 3BEpEl, KOJUIEKIIUM OKaAMEHEJIOCTEH, MOJIE3HbIX MCKOMAEMBbIX, MYJISKH
OpraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JgaGoparopHasi padora «MogenupoBanue onbiToB Muuiepa—tOpu mo
M3YyYEHHUIO a0MOTEHHOTO CUHTE3a OPraHMYECKUX COSAMHEHUH B IEPBUYHOM aTtMochepe».

JlabGoparopHas padora «/3ydyeHure u onucaHnue HCKOMAaeMbIX OCTATKOB IPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «3ydeHne 0cOOEHHOCTEH CTPOCHUS PACTEHUN PA3HBIX OTICIIOBY.

IIpakTuyeckasi padora «l3yueHne ocoOEHHOCTEN CTPOSHHUS MMO3BOHOYHBIX KUBOTHBIX ).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Paszpgensl u 3agaun aHTpOnosorui. MeTo el aHTPOMOJIOTHH.

CraHOBJIEHHE TPEACTABICHUN O MPOMCXOXKICHUM 4YeNOoBeKa. Penuruos3Hble BO33PEHUS.
CoBpeMeHHbIE HayYHbIE TEOPUH.

CxoacTBO yenoBeka ¢ )XKMBOTHbIMH. CUCTEMATHYECKOE MOJIOKEHHE ueioBeka. CBUAETENbCTBA
CXOACTBA 4YeJOBEKa C OJKUBOTHBIMU: CPaBHUTEIbHO-MOP(OJIOTHUYECKHE, SMOPHUOIOrHYECKUE,
¢bu3HoNIOro-oMoXuMHIECKUe, moBeAeHYecKrne. OTINYNS YeIOBEKa OT )KUBOTHBIX. [IpsIMOX0XKIeHHE U
KOMIUJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BrUTHE rOJOBHOTO MO3ra U BTOPOl CUTHAJIBHOM CUCTEMBI.

JiBmwxyue cuiibl ((hakTopbl) aHTpoOHoreHes3a: Ouosiornuyeckue, couuanbHblie. COOTHOIIEHHUE
OMOJIOTUUECKUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcCHOBHBIE CTaJUU aHTpororeHesza. PanHue denoBekooOpaszHble 00e3bsSHBI (IPOKOHCYIBI) U
paHHUE TIOHTHUIBI — OOIIME TMPEAKH UYETOBEKOOOpPa3HBIX O00E€3bsiIH W JIIOJICH. ABCTPAIONUTEKH —
JIBYHOTHE MpEIKH Jrofed. YermoBek yMmelnbld, IEepBbIE H3TOTOBICHUS OpPYyIud Tpyna. Yenosek
MIPSIMOXOISAIIUN U TIEPBBINA BBIXOJI JIFOACH 3a mpesensl AQpuku. YenoBek reiaenb0eprekuii — oommii
MpEeAOK HEaHJAEpPTaIbCKOrO YeJIOBEKa M 4eJIOBEeKa pazyMHOro. YUenoBek HeaHAEPTANbCKUN KaK BH]
JOAEH XOJIOJHOTO KiMMara. YemoBEeK pa3yMHBI COBPEMEHHOTO THIMA, JEHHUCOBCKHM YEJIOBEK,
OCBOEHHE KOHTHHEHTOB 3a npeenamMu Adpuku. [laneoreneTnka u mareoreHOMHKA.

DBOJIIONMST  COBPEMEHHOTO 4eJoBeKa. ECTeCTBEHHBIH OTOOp B MOMYJSIUSAX YeIOBEKa.
MyTanoHHbIH Tpouiecc U nonuMopdusM. [lomynsaunoHHbIE BOJIHBIL, Apeild TeHOB, MHUTpauus U
«3(hdexT ocHOBATENA» B MOMYJSALHUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pachl. [TonsTre o pace. bonbiume packl: eBporieoniHas (eBpa3uiickas), aBCTpaio-
HerpouHas (3KBaTOpHAIIbHAS ), MOHTOJIOW THAS (a3uaTCKO-aMeprKaHcKast). Bpemst u myTu pacceneHus
yenoBeka Io IuaHeTe. EauHCTBO 4yenoBedeckux pac. HayduHas HECOCTOSTENBHOCTh pacu3Ma.
[Tpucmoco0aeHHOCTH YeI0BeKa K pa3HbIM YCIOBHAM OKpYXaromiei cpenbl. BiusHue reorpaduyueckoi
cpenb! 1 Apeiida reHoB Ha MOP(HOJIOTHIO M (PU3HOJIOTHIO YETIOBEKA.

MexauciunianHapasle MeToAbl B (gusnueckord  (OMOJIOTMYECKOW)  aHTPOTOJIOTHH.
DBOJIIOLIMOHHAST AHTPOIIOJIOTUSL M MaJCOAHTPOIOJIOTHS YEIOBEUECKUX MOMyJsiluid. buocomunanbabie
UCCIIEIOBaHMs MPUPOJbI YenoBeka. VccrenoBanye KO3BOMIONNH OMOIIOTHYECKOTO0 U COLMAIBHOTO B
YeJI0BEKE.

JdemoHcTpaumuu

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuprt w  cxembl: «MeToabpl  aHTPOIMOJOTHW», «[OJOBHOW  MO3r  YEIOBEKay,
«YenoBexkooOpa3Hbie 00e3bsHB», «CKeleT YeloBeKa W CKeNeT IIUMIIaH3e», «PymuMeHTB u
aTaBU3Mbl», «/[BHXKylmme Cuibl  aHTPONOreHe3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKa»,
«ABcTpanonuTek», «4YemoBek ymenblii», «YHenoBek NpsIMOXOIANMI», «/[eHUCOBCKUI YENOBEK»
«Heannepranbubl», «KpomanboHIb, «lIpenku demoBeka», «ITambl 3BOJIIOLIHUHA YEI0BEKay, «Pachl
YEJI0OBEKAY.

O6opynoBaHue: MyJSKH OKaMEHEJIOCTeH, MPEeIMETOB MaTepHalbHOM KYJIbTYphl MPEIKOB
4enoBeKa, pernpoaykiuu (pororpaduu) KapTuH ¢ MUGPOIOTUYSCKUMU U OUOICHCKUME CHOKETaMu
MIPOUCXOXKACHUS YeJIoBeKa, (hoTorpaduu HaX010K UCKOMAEMbIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJI0BeKa,
MO/IeJIb Uepena 4eJIOoBeKa U Yeperna MUMIaH3e, MOAENb KUCTU YeJIOBEeKa U KUCTH IIMMIIaH3€, MOJENIH
TOpca MPEIKOB YEIOBEKa.



JlabopaTopHas pa6ora «/3ydueHrne ocOOEHHOCTEH CTPOCHHUsI CKeJIeTa YeIOBEeKa, CBI3aHHBIX C
MPSMOXOKIECHUEM .

IpakTnyeckas padora «M3ydeHre S3KOJIOrHYECKUX aanTalllid 4eTOBEKay.

Tema 6. Jkoji0THA — HAYKa 0 B3aUMOOTHOLIEHUSAX OPraHU3MOB M HAJOPraHU3MEHHBIX
CHCTEM C OKpYKaleil cpenoi

3apoxaeHue u pa3zBuTHe 3Kojoruu B Tpynax A. I'ymGonbara, K. @. Pynse, H. A. CeBepuona,
. I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun 3k0a0ruu. CBSI3b SKOJIOTHU C IPYTUMU
HayKaMH.

Metoael sxonoruu. IlonmeBble HaOMIOAEHUS. DKCIEPUMEHTHl B JKOJIOTUHU: TMPUPOAHBIE U
nabopaTtopuble. MoaenupoBaHue B SKOJOTMH. MOHUTOPHHT OKpYXarolled Cpeabl: JIOKAJIbHBIH,
PErMOHAIIbHBIN U TJIO0ATbHBIN.

3HavYeHUE FKOJOTUYECKUX 3HAHUN JJI YeJIoBeKa. DKOJIOTHYeCKOe MUPOBO33PEHHUE KaK OCHOBA
CBsI3eil 4enmoBeuecTBa ¢ npupono. dopMupoBaHUE SKOJOTMYECKOW KYJIBTYPhl M 3KOJOTHYECKOM
IPAaMOTHOCTHU HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. T'ym6onbar, K. ®@. Pynase, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxembl: «Pazmensl skonorum», «MeTonsl dKojorum», «CxemMa MOHHTOPHHTA
OKpY>KaloIleu cpesib».

JlabopaTopHas padora «/3ydyeHne METOJ0B IKOJIOTHYECKUX MCCIIEIOBAHUI.

Tema 7. Opranusmbl 4 cpeia 00UTAHUA

Dkonorudeckre (HakTOpbl U 3aKOHOMEPHOCTH UX JeicTBusA. Kiaccudukanus 3KOIOTHIECKIX
(dakTopoB: abuoTHyecKkue, OWOTHYECKHE, aHTpomoreHHble. OOIHMEe 3aKOHOMEPHOCTH JICHCTBUSA
skosoruueckux ¢akropos. I[IpaBuno mumuumyma (K. Hlnpenrens, FO. JIu6ux). TomepaHTHOCTS.
OBpUOUOHTHBIC 1 CTCHOOMOHTHBIC OPTaHU3MBI.

Abuornueckue ¢aktopsl. CBeT Kak IKOJIOTHYecKuid (akrop. JleficTBUE pa3HBIX YYacTKOB
COJTHEYHOTO CIIEKTPa Ha OpraHU3Mbl. DKOJIOTHUYECKHE IPYMIbl pACTEHUI U KUBOTHBIX IO OTHOIICHUIO
K cBeTy. CurnanbHas poisib cBeTa. oTonepuou3m.

Temneparypa kak »dkosorudeckuid ¢akrop. JleiicTBue TemmepaTypsl Ha OpPraHU3MBI.
[TolikuoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHbBIE U CTEHOTEPMHbBIE OPTraHU3MBI.

BraxxnocTs kak axonorudeckuit pakrop. [IpucrnocoOaeHus pacTeHnid K TOIIePKaHIIO BOTHOTO
Oamanca. Knaccudukaius pacTeHHii 1O OTHOMIGHWIO K Bojae. IlpucmocoOneHus >KMBOTHBIX K
M3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3yIIHAs, IIOYBEHHAs, TJIyOWHHAas
MOANOYBEHHAs, BHYTpHOpPraHu3MeHHas. @Ou3nKo-xuMHYeckue OCOOEHHOCTH cpel OoOuTaHus
opranu3moB. [IpucnocobiaeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putrmel. BHemmHue u BHyTpeHHHE pUTMBI. CyTOYHBIE M TOJIUYHBIE PUTMBL.
[TpucmocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIIOBUH )KH3HU.

Kusznennvie (opmbl opranu3moB. [lonstue o >xu3HeHHOW (opme. JKuzHeHHBIE (HOPMBI
pacTeHui: JepeBbsl, KYCTapHHUKH, KYCTapHUYKHU, MHOTOJICTHUE TPaBbl, OJHOJETHUE TPaBbI.
Kuznennbie GOpMBI )KUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOCHUS U
o0pasa KU3HH.

buotnueckue dakTopbl. Buasl OMOTHYECKHX B3aWMOJCHCTBUN: KOHKYPECHITUS, XUIITHUYECTBO,
cumbuo3 u ero gopmbl. Ilapasutusm, koomepanus, MyTyalTu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckue B3ammomeicTBusi (Tommueckue, dopuueckue, ¢GadpuuecKue).
3HaueHne OMOTHYECKUX B3aMMOJCHCTBUI Ui CYIIECTBOBAHHS OPTaHW3MOB B Cpele OOWTaHUS.
[IpuHIMI KOHKYPEHTHOT'O UCKITIOYECHHUS.

JdemMoHcTpanuu

Tabmuubl U cxembl: «Ikoyorudeckue (GaxTopb», «CBETOBOM CIEKTP», «IKOJIOTHUECKHE
TPYIIIbl JKUBOTHBIX MO OTHOILIEHUIO K CBETY», «TemIOKpOBHBIE >KMBOTHBIC», «XOJOJHOKPOBHBIC
KHUBOTHBIEY», «DU3NONOTHUECKUE aJaNTalud >KUBOTHBIX», «Cpelnpl OOWTaHHUS OpPraHU3MOBY,
«buonornueckre puTMbD», «OKu3HEHHBIE (QOpPMBI pacTeHuil», «Ku3HeHHbIE (QOPMBI KUBOTHBIXY,



«I9KOCHCTEMA IIMPOKOJIMCTBEHHOTO Jeca», «IDKOCHUCTEMa XBOMHOro jeca», «llemm nutanus»,
«Xunan4ectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy, «KommeHcamuzm.

Ob6opynoBanue: repdbapuu pacTEeHU U KUBOTHBIX, IPUCIOCOOIECHHBIX K BIMSHUIO Pa3IMYHBIX
HKOJIOTHYECKUX (HaKTOpPOB, TepOapuu CBETONIOOUBBIX, TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHUH,
CBETOJIIOOUBBIEC, TEHENIOOMBbIE U TEHEBBIHOCIUBBIE KOMHATHBIE PAaCTEHUS, repOapuu U KOJUIEKIUH
TEIUIONIIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMUMBBIX pAacTEHHM, yydena NTHIl U 3Bepel, repOapuun
pacTeHuii, OTHOCSIIUXCS K Turpodpurtam, kcepopuram, mMe3opuTaM, KOMHATHBIE PACTEHUS AAHHBIX
TPy, KOJUIEKIIUN KUBOTHBIX, OOMTAIONINX B Pa3HBIX cpelnax, repbapuu M KOJJIEKIIUU PAacTeHUN U
KUBOTHBIX, 00JIaJAIONINX YepTaMH MPUCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHUM XKHU3HHU,
repOapuu U KOJJICKIIUU PACTEHUH U )KUBOTHBIX PA3IIMYHBIX KU3HEHHBIX (DOPM, KOJUICKITUH YKHBOTHBIX,
Y4acCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHasi pa6oTa «BbIsSBICHIE MPUCTIOCOOIECHUI OPTaHU3MOB K BIUSTHUIO CBETa.

JlabopaTtopHasi pabora «BpIsBICHHE TPUCIOCOOJICHUNH OpPraHU3MOB K  BIIUSIHHUIO
TEMIIEPATypPbI».

JlaGopaTopHas pa6oTa «AHATOMUYECKHE OCOOCHHOCTH PACTCHUN U3 Pa3HBIX MECT OOUTAHHS.

Tema 8. Jkos10rusi BUA0OB M NOMYJISAIHI

DKOJIOTHYECKHE XapaKTepuCTUKH nomymsiuuu. [lonmynsauusa kak 6uonorudeckas cucrema. Poib
HEOJIHOPOJAHOCTH Cpefbl, (PU3HUECKUX OAPHEPOB U OCOOEHHOCTEH OMOJIOTHH BUAOB B JOPMUPOBAHUU
MIPOCTPAHCTBEHHOW CTPYKTYphl mnonysanuil. OCHOBHbIE IOKAa3aTeNd MOMYJSLWNA: YUCIEHHOCTD,
MJIOTHOCTh, BO3PACTHAs U IOJIOBas CTPYKTypa, POXKAAEMOCTb, MIPUPOCT, TEMI POCTA, CMEPTHOCTb,
MHUTparusl.

Dkosoruueckasi CTpykTypa mnonyiasuuu. OleHKa YHCIEHHOCTH mnomyisiuuu. JIuHamuka
MONYJSALMM U €€ peryiasauus. buoTudyeckuil moTeHuuan Nomyisiquu. MonaenupoBaHuE AMHAMUKH
nonyssiuuu. Kpusble pocta uncieHHOCTH nonyisiuu. KpruBbie BbKUBaHUA. Perynsuus Y4ucieHHOCTH
MOMYJISIIUM: POJIb (GAKTOPOB, 3aBUCAIIUX U HE 3aBUCAILINX OT IUNIOTHOCTU. DKOJOTHYECKHE CTpaTeruu
BU0B (1- U K-cTparerun).

[Tonsstue 00 oKoyormuecko Hume Buaa. MectooOutanue. MHoOroMmepHas MOJEIb
skosiornyecko Humm Jx.JM. XatumHcona. Pa3smepsl skosormuyeckol HuiuM. [loTeHnumaneHas u
peann30BaHHAS HUILIHN.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUU.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTHU MOBEJEHUSI U MUTPALMI KUBOTHBIX. brosiornueckue HHBa3UM 4yKEPOIHBIX
BH/JIOB.

JdeMoHcTpanuu

[Toptpert: Ix. . XaTunHCOH.

Tabmuier U cxembl: «DKOJIOTHYECKUE XapaKTEPUCTUKH Tomynsuun», «lIpocTpancTBeHHas
CTPYKTYypa nonyisiuun», «Bo3pacTaslie nupaMuapl NOnyssiun», «CKOpOCTh 3aCeEeHUs TIOBEPXHOCTH
3eMiIu pa3IMYHBIMU OpraHu3Mamm», «Moaens sxosornueckoit Humm Jx. M. XaTunHcoHay.

Ob6opynoBanue: repOapuy pacTEeHUM, KOJIEKINN )KUBOTHBIX.

JlaGopaTopHas padora «IIpucnocoOneHus ceMsaH pacTEHHI K PacCelIeHUIO».

Tema 9. Ikoj10rus co001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranm3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MeEXIy OpraHM3MaMu B
OnolEeHO3E.

DkocucTtema Kak oTkpbITas cucreMa (A. k. Tencnn). yHKIIMOHATBHBIE OJIOKH OpraHU3MOB B
HKOCHCTEME: MPOJYLIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHu. Tpoduueckue nenu u
cetn. AGroTudeckue 010ku dKocucTeM. [I0UBbI U WITBI B SKOCUCTEMax. KpyroBopoT BEIecTB U MOTOK
SHEPTUH B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeln 3KocHcTeMbl. bruomacca u MpoayKuus. DKOJOTUYECKHE MUPAMUIbI
yuces, OMOMacChl U SHEPTHH.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HampapineHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIecCcHH. [IepBrUHbIE M BTOPUYHBIE CYKIIECCUU U UX TPUYUHBIL.



AHTpOTIOTEHHBIE BO3JEHCTBUS Ha Ccykmeccuu. KiammakcHoe cooOmiectBo. buopasnooOpasue u
MOJTHOTA KPYrOBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[IpupogHbie 3KOCHUCTEMBI. JKocucmemvl 03€p u peKk. IKocucmemvl MoOpeu U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmenetl, nyCmvltb.

AHTpPOIIOTEHHbIE ~ DKOCHUCTEMBI.  Arposkocucrema.  ArporeHo3.  Paznuuumss  Mexay
AHTPOTIOTEHHBIMU U TIPUPOJHBIMU YKOCHUCTEMAMHU.

Ypb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opoackas ¢uopa u dayna.
CuHaHTpoOnU3aIus TOPOJCKOH dayHbl. brogornieckoe U X03siCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U
ypOOsKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B JKOCHCTEMAX.
Ponv kackaonoeo sghghexma u 6u008-30ugpuxamopos (Knouesvix 6udo8) 6 @OYHKYUOHUPOBAHUU
akocucmem. IlepeHOC SHEPrMUM W BEIIECTB MEXAY CMEXKHBIMH SKOCHCTEMaMH. Y CTOWYHMBOCTD
OpPraHU3MOB, MOMYJISINI U SKOCUCTEM B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOI€HHBIX BO3/ICHCTBUH.

Mexanuszmvi 6030eticmeust 3a2pa3HeHUl pa3HblX MUNo8 Ha cyOOPSaHU3MEeHHOM, OP2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCIEMHOM YPOBHSX, OCHOBbL IKOJLOSULECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8o30eticmausi. MeToJ0J0THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX 3KOCHUCTEM.

JdemoHcTpaumuu

IToprper: A. JIx. Tencau.

Tabnuuel u cxembl: «CTpykTypa OHOIEHO3a», «IJKOCHUCTEMa HIMPOKOJIUCTBEHHOTO Jiecay,
«JKocucTeMa XBOWHOTO Jiecay, «DYHKIMOHANbHBIE TPYIIBI OPraHU3MOB B OJKOCHCTEME»,
«Kpyrosopot BeniecTs B akocuctemey, «Llenu nutanus (macTOUIIHas, IeTPUTHAs)», « IKOIOTHUECKast
MUpaMHia 9ucem», «IKOJIIOTHUYECKas mupaMuIa OuomMacce», « IKOIOTHUeCcKasi MUpaMuIa SHEPTUIY,
«O6pazoBanue Oomnora», «llepBuuHas cykmeccusi», «BoccTaHOBIEHHE Jieca TIOCIE TOXKapay,
«JxocucTeMa 03epay», «ArporeHo3», «KpyroBopoT BEmIECTB W MOTOK JHEPTHMH B arpoleHO3e»,
«[Ipumepsr ypbosKOCHCTEM).

Ob6opynoBanue: repdbapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yydelia ITHII ¥ 3Bepeil, repbapun
KYJIbTYPHBIX U JUKOPACTYIIUX PACTEHH, aKBapUyM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckas padora «3yyeHue u onucanue ypOoo3KOCHCTEMBD».

JlabopaTopHas paGora «l/3yueHue pa3HOOOpa3usi MEITKHX IMOYBEHHBIX UYJIEHHCTOHOTHX B
Pa3HBIX YIKOCHCTEMAX).

IKCKypceusi «IKCKypCcHs B THUIMYHBIN OworeornieHo3 (B ayOpaBy, Oepe3HSK, €JIbHHUK, Ha
CYXOJOJIbHBIM WM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKCKYypcHsl «IDKCKYpCUS B arpo3KOCUCTEMY (Ha TOJIE WK B TETIIMYHOE XO35SHUCTBO)».

Tema 10. Buocdepa — rnodanbHas IkocucTeMa

buocdepa — obmenmanerapHas 00004Kka 3eMiTd, € CYIIECTBYET WIIN CYIIECTBOBAJIA KU3Hb.
PasButue npexacrasienuit o ouochepe B Tpynax 3. 3rocca. Yuenue B. U. Bepnanckoro o 6uocdepe.
O6mactu 6uocheps! u e€ coctan. JKuBoe BeriecTBo 6rocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUA Ouocdeprl. OcoOeHHOCTH OHOchepbl Kak T00aNIbHOM
sKocucTeMbl. JImHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl BeniecTB U OMOT€OXUMUYECKHE
UKIIBI (Yyriieposia, a30Ta). PUTMUYHOCTS siBIeHUl B Onocdepe.

3onanbHOCTh Ouochepsl. [lonstre o 6mome. OCHOBHBIC OMOMBI CYIIIN: TYHJIpa, XBOWHBIC Jieca,
CMEIIaHHbIE W UIMPOKOJHMCTBEHHBIC Jleca, CTENH, CaBaHHBI, WYCTHIHHW, TPOIUYECKUE Jieca,
BBICOKOTOPBs. KiuMar, pacTUTENbHBINA U )KUBOTHBIM MUP OMOMOB CYIIIH.

Crtpykrypa U (pyHKIHS KUBBIX CHCTEM, OI[CHKAa MX PECypCHOro MOTEHIMana M OmochepHbIx
byHKIHIA.

JdemMoHcTpanuu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmumer u cxembl: «l'eocdepbr 3emmuy», «KpyroBopor azora B mpupoze», «KpyroBopor
yriaepoaa B mpupoze», «KpyroBopor kucimopoaa B mpuponae», «KpyroBopoT Boabl B MHpPUPOIEH,
«OcHoBHBIE OMOMBI cymmy, «KinnMartudeckue mosica 3emmmny, «Tyaapay, «Taiiray, «CmemniaHnHbII
necy, «lllupokonucTBeHHbIN Jecy», «CTrenby, «CaBanHay, «I1ycTbiHs», « Tponuyeckuil gecy.

ObopynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.



Tema 11. YesioBek U OKpy:Kaoumas cpeaa

DKOJOTUYeCKHe KPU3HUCH U UX NMpUYMHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOM cpeabl. OxpaHa BOJHBIX PECYpPCOB.
Pazpymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. 3MeHeHne Kiumara.

AHTpPOIIOT€HHOE BO3ACHCTBUE HA PACTUTEIbHBIA U KUBOTHBIA MHUp. OXpaHa pacTUTEIBHOTO U
KUBOTHOTO Mupa. OCHOBHBIC TIPHUHIUIILI OXpaHbl Mpuposl. Kpacubie kHUTH. OCO00 OXpaHsIeMbie
npupoausie Tepputopun (OOIIT). boTanu4eckne caabl U 300JI0THYECKUE TTAPKH.

OcCHOBHbBIE TPHUHIUIBI YCTOMYMBOTO PAa3BUTHUS UEJIOBEYECTBA W MNpHUPOAbl. ParmonanbHOe
MPUPOJIOTIONBE30BAaHUE W COXpaHEHHEe  Ouosiormueckoro  paszHooOpaszust  3emumn.  OOmme
3aKOHOMEPHOCTH II100aJIBHBIX KOJOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HUCa U €T0
BEPOSATHBIE MOCIEICTBUSI.

Pa3BuTHe METOI0B MOHUTOpPUHTA PAa3BUTHUSL OMACHBIX TEXHOTEHHBIX MpoieccoB. CucmemHvle
uccnedosanusi nepexooa K pecypcocbepezaroujeri U  KOHKYPEHMOCHOCOOHOU — dHepzemuxe.
Buonoeuueckoe pasnoobpasue u oOuopecypcvl. Hayuonanvnvlie unghopmayuonnvle cucmemsl,
obecneyusarowue 00CmMyn K UHOpmayuu no coOCMOsIHUIO OMOeIbHbIX U008 U Ikocucmem. OcHogul
9KOpeadbunumayuy SKocucmem u cnoco6o6 6opvovl ¢ buonogpedcoeHusmu. Pekoncmpyrkyus mopckux
U HA3EMHBIX IKOCUCTNEM.

JdeMoHcTpanuu

Tabmuibl u cxembl: «3arps3HeHue atMochepsl», «3arpsizHeHne ruapocdepr», «3arps3HeHue
nouBb», «llapHukoBbIl 3PdekT», «Ocobo oxpaHseMble NPUPOIHBIE TeppUTOpUN», «Moxenu
YIPaBISEMOTO MHUPay.

Ob6opynoBanue: (ortorpaguu oxpaHseMbIX pacTeHMH U >KMBOTHBIX KpacHoil kuurm Poccuiickoit
®enepanun, KpacHol KHUTH perroHa.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 BUOJIOT'MHA HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

@I'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOCHHUS 00yUYaIOIMMUCS POTrpaMM
cpenHero obmiero 06pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpyKkType IMYHOCTHBIX pE3yJbTaTOB OCBOCHHS IPOrpaMMbl IO OHOJOTUU BBIICICHBI
CJIETYIOIINE COCTABJISIIONIME: OCO3HAHUE 00YUYAIOIUMHUCS POCCUHUCKON TPaXTaHCKON MICHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHUIO, Haluyue Momusayuu K
o0yueHUI0 OUOJIOTHH, YeleHanpasieHHoe pazeumue BHYTPEHHUX YOeXICHWH JIMYHOCTU Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPHUECKUX TPAIULIUN pa3BUTHUS OMOJIOTHUECKOTO 3HAHUS, 20MOBHOCHb U
cnocobHocms 00yUaIOUIUXCsl PYKOBOJACTBOBATHCA B CBOEH NI€ATEIHLHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHM, NPUCYLIIUMH CHUCTEME OHOJIOTUYECKOTO 00pa3oBaHUs, HaAluyue Hpa8oCO3HAHUSA
AKOJIOTMUYECKOM KYIBTYPBl, CHOCOOHOCMU CMABUMb I€TU U CTPOUTH )KU3HEHHbIE TJIaHBI.

JIMuHOCTHBIE pE3yabTaThl OCBOCHHSI MPOTPaMMbl MO OHOJIOTMM JOCTUTAIOTCS B EIUHCTBE
y4eOHOM M BOCIUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUU C TPATUIUMOHHBIMU POCCUNUCKUMU
COLIMOKYJIBTYPHBIMHM, HCTOPUYECKMMH U J1yXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMHU, INPHUHATHIMU B
o0miecTBe MpaBWJIaMd U HOPMAaMHM TMOBEAEHUS U CIIOCOOCTBYIOT TMpolleccaM CaMOITO3HaHUS,
CaMOBOCIIMTaHUS M CaMOpA3BUTHs, PA3BUTUS BHYTPEHHEW MO3ULMUHU JUYHOCTH, NATPUOTH3MA U
YB@XEHHS K 3aKOHY W MPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplieMy IOKOJEHHUIO, B3aHMMHOTO
YBa)KEHUSI, OEPEKHOI0 OTHOLICHHUS K KYIbTYPHOMY HACJIEIUIO U TPAJAULUSM MHOTOHAIMOHATIHLHOTO
Hapopa Poccuiickoit ®enepanunu, IpupoJie U OKPYKaIMIIEH cpeae.

JInuHOCTHBIE pe3yabTaThl OCBOCHHSA Yy4deOHOro mpeamera «buonorus» MOHKHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYarOIMUXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPECHHEH
MO3UIMEH JINYHOCTH, CHCTEMON II€HHOCTHBIX OPHEHTAIMi, MO3UTUBHBIX BHYTPEHHHX YOEKICHHUH,
COOTBETCTBYIOIIUX TPAJULHUOHHBIM IIEHHOCTSIM POCCHUHCKOIO O0IECTBa, pacIIupeHHe KU3HEHHOTO



OTbITa U OTbITa JEATEIBHOCTH B MPOLECCE pean3allid OCHOBHBIX HaNpaBiICHHI BOCHUTATEIbHOM
NEeSTEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:xaaHCcKOro BOCIMTAHMSA:

c(hOPMHUPOBAHHOCTH TPAKAAHCKON MO3UIIUN 00YJAIOIIEroCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOr0 00I1eCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIHOHHBIX MTPaB U 00S3aHHOCTEH, yBa)KEHUE 3aKOHA U MMPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOpPYECKOW NEATEJBHOCTH NPU CO3JAaHUM Y4EOHBIX MPOEKTOB,
pelieHny yueOHbBIX U MO3HABATENIBHBIX 33124, BRITIOJTHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpEAENsATh COOCTBEHHYIO MO3UIMIO MO OTHOLICHHUIO K SIBJICHUSIM COBPEMEHHOMN
’KM3HHU U OOBACHATH €6;

YMEHHE YYUTHIBaThb B CBOMX ACUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O B3aWMOJEHUCTBUSA
TOJIEH ¢ pa3HbIMH YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLUATBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOLECCE COBMECTHOTO BBIMOJIHEHHUS Yy4EOHBIX,
MO3HABATEJIbHBIX M MCCIIEOBATEIBCKUX 3a/1a4, YBAKUTEIbHOIO OTHOILIECHUS K MHEHHUIO OMIIOHEHTOB
pHU 00CYXJIEHUH CHIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCUICKON TpakIaHCKOH HIACHTHYHOCTU, MATPHOTH3MA, YBAXKEHHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mnepea PonuHoi, ropiocTy 3a ¢BOM Kpail, cBoto Poauny,
CBOM SI3BIK U KYJBTYPY, IPOLLIOE U HACTOsIIIIee MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUIO U MaMSITHUKAM MPUPOAbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUICKUX YUYEHBIX B CTAHOBJIEHHE U Pa3BUTUE OMOJIOTHH,
MMOHUMAaHUS 3HAYCHUsI OMOJIOTUH B MTO3HAHUH 3aKOHOB MPUPO/IBI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO
00I11eCTBA;

ujeitHas yOe:xKIEHHOCTh, TOTOBHOCTh K CIYXXEHUIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTD 32
ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEH POCCUICKOT0O HAPOa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TOBEICHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUHU C TPaIULIMAMU Hapo10B Poccuu;

4) 3cTeTUYeCKOro BOCIUTAHMSI:

ACTETUYECKOE OTHOLICHHE K MHUpY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUIA;

MOHMMAaHKUE SYMOLIMOHAIIBHOTO BO3JAEMCTBUS KUBOI MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTbH K CAMOBBIPAKEHUIO B Pa3HBIX BUJIAX MCKYCCTBA, CTPEMIICHUE MPOSIBIATH KauecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢pusznueckoro BocnuTanus, GOPpMUPOBAHUS KYJILTYPHI 310POBbSl U 3MOIHOHAJIBHOIO
0J1aronoJIyyus:

MOHMMAaHWE W peallu3anus 3JA0pPOBOrO U 0e30MacHOro oOpasza >KM3HH (30pOBOE MHUTAHUE,
cOOIOICHNE TUTMEHUYECKHX MpPaBUJ U HOPM, COAJIaHCHPOBAHHBIM PEXHUM 3aHATUH M OTHbIXA,
perynspHas pusudeckast akTUBHOCTb), O€PEIKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHSI K
coOCTBEHHOMY (PM3UYECKOMY H TICHXHUYECKOMY 3/I0POBbIO;

MMOHMMAHKE [IEHHOCTH MPaBUJI HHIWBUIYaJIbHOTO M KOJIJIEKTUBHOTO 0O€30MaCHOTO TIOBEICHUS B
CUTYaIUsX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCTEACTBUNA W HEMPUATHS BPEIHBIX MPHUBBIYCK (YHOTPEOJICHUSI aJIKOTOJIS,
HapKOTUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHHSA:



TOTOBHOCTb K TPYly, OCO3HAaHUE LIEHHOCTH MacTepPCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOH JEATENIBHOCTH TEXHOJIOIMYECKONM M COLMAIBbHOM HAIpaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATH U CAMOCTOSITEIBHO BBIIIOJIHATh TAKyO JESATEIbHOCTH;

MHTEpEC K pa3IuyHbIM cdepam NpodecCHOHANBHON NesSTeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOP OymyIieit mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIEC )KM3HECHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU BCEH KHU3HH;

7) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKU IIeNIecO00pa3HOe OTHOIICHHWE K MPHUPOJE KaK HUCTOUYHUKY JKM3HU Ha 3emIe,
OCHOBE €€ CYIIIECTBOBaHMUS,

MOBBIIIEHUE YPOBHSI HKOJIOTHYECKOM KYIbTyphl: NpUOOpPETEHHE OMNbITa IUIAHUPOBAHMS
MIOCTYIIKOB M OLIEHKH MX BO3MOKHBIX MOCJIEACTBUMN AJIS1 OKPYXKAIOLIEH cpe/ibl;

OCO3HAHME TTI00AIFHOTO XapaKTepa 3KOJIOIMYECKHX MPoOIeM U IyTel UX PelIeHus;

CIIOCOOHOCTh MCIOJIB30BATh MPUOOPETAaeMbIe NTPU U3YUYEHUHM OMOJIOIMU 3HaHMS U YMEHHUS IpU
pemeHn npoOsieM, CBSI3aHHBIX C PAIMOHAIBHBIM IPHPOJIOINOIB30BaHHEM (COOJIIO/ICHHE TMPaBHII
MOBEJICHUSI B NIPUPOJIE, HAIIPABICHHBIX HA COXPAaHEHHUE PAaBHOBECHUS B IKOCHCTEMAX, OXpaHy BHUJOB,
sKocUCcTeM, Orochepsl);

AKTUBHOE HENPUATUE NECUCTBUM, TPUHOCAIIUX BpPEJ OKPYKAIOIIEeH MPUPOJHON Cpele, yMEHUE
MIPOTHO3UPOBATh HEOJATOMPUATHBIC 3KOJIOIMYECKHE IMOCIEACTBUS MPEANPHUHUMAEMBIX JEHCTBUNA U
IIPEeJOTBpAIaTh UX;

HaJIMYME€ PA3BUTOTO 3KOJOTUYECKOIO MBIIUIEHUS, JKOJOTUYECKOW KYJIbTYpBl, OIbBITA
JESITeIbHOCTH KOJIOTMYECKOM HAalPaBIEHHOCTH, YMEHHS PYKOBOACTBOBAThCS MU B [I03HABATEIbHOM,
KOMMYHHMKAaTUBHOM M COLMAIBHON NIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B PAKTUYECKOM €ATEIBHOCTH
9KOJIOTUYECKOI HaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

C()OPMHUPOBAHHOCT MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ U OOIIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JIMAJIOTe KYJIbTYP, CIIOCOOCTBYIOIIET0 OCO3HAHHIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE S3BIKOBOWM M YUTATEJILCKOM KYJIBTYPhl KaK CpPEACTBA B3aUMOJICUCTBUSA
MEX]y JIFOIbMU U1 [TO3HAHUS MUPA;

MOHMMaHHE CHeu(PUKN OWONOTHMH Kak HayKd, OcCo3HaHHMs e€ ponu B (opMuUpOBaHUH
palMOHAIBFHOIO HAYYHOT'O MBIIIICHHSI, CO3/JaHUH 1IEJIOCTHOTO MPEACTaBIEHU 00 OKpYKaloIeM MUpe
KaK O €IUHCTBE INPHUPOJBI, YeloBeKa M OOIIEeCTBA, B MO3HAHWU IMPHUPOJHBIX 3aKOHOMEpPHOCTEH M
peLeHnH IpodIeM COXPAHEHUs IPUPOIHOTO PABHOBECHS;

yOexKIEHHOCTH B 3HAUMMOCTH OMOJIOTUH [Tl COBPEMEHHOM IUBUIIM3ALUHU: 00ECTIeYeHUsI HOBOTO
YPOBHSI pPa3BUTUs MEIMIMHBI, CO3JAHUE MEPCHEKTUBHBIX OHWOTEXHOJIOTUH, CIOCOOHBIX peEIIaTh
pecypcHble TpOOJeMbl Ppa3BUTUSl UEJIOBEYECTBA, IOMCKA IMyTeH BBIXOJAa W3 IIOOAIBHBIX
HKOJIOTUYECKUX MpoOseM U obecledeHus: Mnepexona K YCTOHYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY
MCTOJIb30BAHUIO TIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aUHTEPECOBAHHOCTh B TOJIYYEHUU OHMOJOIMUYECKHMX 3HAHMH B LEJNAX MOBBIIMIEHUS 0OLIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH, KaK COCTaBHOM dYacTu (YHKUMOHAIHHOMN
TPaMOTHOCTH 00y4Jaronuxcs, popMUPYyEMO PU U3YyIECHUN OMOJIOTHH;

[IOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCIIOJIb30BaTh MOJy4aeMble 3HAHUs AJIs aHAJIN3a U O0BSICHEHMS SIBJICHUIH OKPY>KaIOIIETO
MHUpa U TNPOUCXOIAIINX B HEM M3MEHEHMI, yMEHHUE JieNaTh 00OCHOBAHHBIEC 3aKJIIOUCHHS] Ha OCHOBE
Hay4HbIX (PaKTOB U UMEIOIIUXCS JAHHBIX C LEJbIO MOJYyYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITETILHO MCIIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS JJIs peIIeHus IpobieM B
peabHBIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTH HAy4YyHOW JAEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO U
HCCIIEI0BATENBCKYIO JeATENbHOCTh MHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTb M CTIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO U CaMO0OPa30BaHUIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHUHM € )KM3HEHHBIMU MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHHS Yy4yeOHOro mpeamera «buosorus» BKIIOYAIOT:
3HaYUMBIE N1 (OPMUPOBAHHSI ~ MHUPOBO33PECHHS  OOYYAIOIIUXCS  MEKIUCIHUILIMHAPHBIE
(MeXTpenMeTHbIE) 00IIeHayYHbIE MOHATHUS, OTPaXKalOIIUe 1IeIOCTHOCTh HAyYHOW KapTHHBI MUpa U
crenupuKy METOAOB IO3HAHHWsS, HUCIOIB3YEeMBIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHS,
SBJIEHUE, MPOIIeCC, CUCTEMa, HayUHbIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs,
UCCIIeIOBaHNe, HaONIO/ICHWe, W3MEpPEeHHe, HKCIEPHUMEHT W JpYyrue); yHHUBEpPCAIbHBIE Yy4eOHbBIE
neicTBUs (MMO3HaBaTEIbHBIC, KOMMYHHKATUBHBIC, PETYJISTUBHBIE), oOecreunBarone OpMHUpPOBAHHE
(YHKIIMOHATTFHOW TPAMOTHOCTH W COLMATBHONW KOMIIETEHIIMM OOY4JaIolUXCcs; CIOCOOHOCTH
00y4aroluXcsl HCIOJIb30BaTh OCBOEHHBIE MEXIUCUMILIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U
YHHUBEpCaJibHbIC YdeOHbIC ICHCTBHS B TO3HABATEIHHON U COLIMANBHOM MPAKTUKE.

B pesynbTaTe n3yueHnus 6MoJIoruy Ha ypOBHE CPETHET0 00111ero 00pa3oBaHus y 00ydaroIerocs
OyayT chopMUpPOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCcaJbHbIe yueOHbIE NeUCTBUSA, PETYISTUBHBIC YHUBEpCAIbHbIC yUeOHbIE IEHCTBUS, COBMECTHAS
NS TebHOCTD.

MeTtanpeameTHble pe3yabTaTbl OCBOSHUS POTPaMMbl CPEIHEro 00IIero 00pa30BaHUs JOJIKHBI
OTpaXkaTh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHeE TeiiCTBUS:

CaMOCTOSITENIbHO  (POPMYJIMpPOBAaTh M  aKTyaJU3UpoBaTh MpoOieMy, paccMaTpuBath €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHalIW3a, CUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 00001IeHNs), PACKPBIBATh CMBICT OMOJIOTUYECKUX MOHSITHH (BBIICISTH
UX XapaKTepHble MPU3HAKH, YCTaHABINBATh CBSI3U C APYTUMU MOHATUIMH);

OTIPEETISATH MU IeATETHbHOCTH, 3a/1aBasi apaMeTPhl M KPUTEPHUH UX JOCTHKECHHUS, COOTHOCUTh
PE3yNbTaThl JESTEILHOCTH C MOCTABIEHHBIMHU LIETISIMHU;

UCIOJIb30BaTh OMOJOTUYECKHE MOHATHUS 7151 OOBSICHEHHSI (PAKTOB U SIBIICHUH >KUBOUW MPUPO/IBI;

CTPOMUTH JIOTUYECKUE pacCyXIeHusl (MHAYKTUBHBIC, EAYKTUBHbBIC, TI0 aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH WU TPOTHUBOPEYHs] B PACCMATPUBAEMBIX SBJICHHSIX, (OPMYIUPOBATH BBIBOIBI U
3aKJIIOUEHHUS;

MPUMEHSITh CXEMHO-MOJICIBHBIE CPEJICTBA I TPEJCTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIEHUH B H3Yy4aeMbIX OHMOJOTMYECKMX OOBEKTaX, a TakKe MPOTHBOPEUMH pa3HOro poja,
BBISIBJICHHBIX B PA3TUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

paspabatbiBaTh IJIaH pelieHus: MpoOjaemMbl ¢ YUETOM aHalIM3a UMEIOIIUXCS MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYypPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIUHUPOBAaTh U BBINOJHATH pabOTy B YCIOBUSX pPEATbHOr0, BHUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a3oBbIe HCCIeA0BaATEIbCKHE IeHCTBHS:

BJIa/IETh HABbIKAMU Y4eOHO-HCCIE0BATENbCKOM M MPOEKTHOM JeATeNbHOCTH, HaBbIKaMU
pasperieHust mpoOJieM, CIHOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITETLHOMY TIOMCKY METOJIOB
pelIeHrs MPaKTUUYECKHUX 3a/]a4, IPUMEHEHHUIO Pa3IMYHbIX METOI0OB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIC BHUABI JIEATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpEeTaINH, TpeoOpa30BaHUIO U IPUMEHEHUIO B yU€OHBIX CUTYalIUsIX, B TOM YHCIIE IPU CO3/IaHUU
Y4EOHBIX U COIUAIBHBIX TPOCKTOB;

(dbopMUpOBaTh HAy4YHBIA THI MBILIUICHUS, BJIAJETh HAy4YHOH TEPMHHOJIOTHEH, KIIOYEBBIMU
MOHATHSIMU M METOJIaMU;

CTaBUTh W (GOPMYIMPOBATh COOCTBEHHBIC 3a7aud B 0Opa30BATEIIbHOW NEATEITBHOCTH U
KU3HEHHBIX CUTYaIUsX;



BBISIBJISITH IPUYMHHO-CIICCTBEHHbBIE CBSI3U U aKTYyaJIN3UpOBATh 3a]auy, BbIIBUTATh THIIOTE3Y €€
pelIeHrs, HaXOUTh apTyMEHTHI JJIs JIOKA3aTelhCTBA CBOMX YTBEPXKICHH, 3a7aBaTh MapaMeTphl U
KPUTEPUU PELLICHUS;

aHAJM3UPOBATh MOJYUYEHHBIC B XOJI€ PEUICHHUS 3a[]a4i Pe3yIbTaThl, KPUTHUECKU OLIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATh LI€JICHANpPABICHHBIA IOUCK IepeHoca CPEeACTB M CHOCOOOB JEWCTBUA B
npodecCHOHATBLHYIO CPEy;

YMETbh NMEPEHOCUTH 3HAHUSA B ITO3HABATENIbHYIO U MPAKTHUECKYIO 00IaCTH KU3ZHEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UJIEH, MPEJIaraTh OPUTMHAIbHBIC MTOAXO0/IbI M PELICHHS], CTABUTH MPOOIEMbI
M 33/1a4M, JOMYCKAIOINE aTbTePHATUBHBIC PEIICHUSI.

3) padora ¢ ungopmaunmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX UH(OpMAINHK (TeKCTe yu4eOHOro MOCco0us, HAyIHO-
MOMYJISIPHO TUTEpaType, OMOIOrMUECKUX CIOBapsIX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX NaHHBIX,
B MlHTEepHETE), aHAIM3UPOBATH HHPOPMAIIUIO PA3TUYHBIX BUJOB U (OPM MPEACTABICHUS, KPDUTUYECKU
OLIEHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

¢dbopMynHMpoBaTh 3aMpoChl W TPUMEHSTHh pa3IMYHbBIE METOAbI TNPH TOUCKE MU OTOOpe
Ounosornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BEITIOJIHEHHS YICOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HWCHOJIB30BaHUS WH(GOPMAITMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHIA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO ~ BBIOMpPATh  ONTHUMAIbHYIO (OpMY  MpeICTaBICHHUS  OHOJIOTHYECKOU
nHpopManuu (cxembl, TpauKu, TuarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

UCTOJb30BaTh HAy4YHBIH SA3BIK B KauyecTBE CpEACTBA IMpH paboTe ¢ OHOJOTHYECKOU
uHpopManven: NPUMEHATh XUMHUYECKHE, (PU3MYEeCKHe W MaTeMaTU4YecKue 3HAKU U CHMBOJIBI,
dbopmynbl, ab0peBHaTypy, HOMEHKIATypy, HCIOJIB30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJIATHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHl HHPOpMALUHU, HH)OPMAITMOHHON 6€3011aCHOCTH
JUYHOCTH.

OBiaieHHe YHMBEPCAJILHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

1) oOmenue:

OCYIIECTBIISATH KOMMYHHKALIMU BO BCeX cdepax )KU3HM, aKTHBHO Y4aCTBOBATH B JHUAJIOre WIN
JUCKYCCHUU TIO CYIIECTBY 00CYXk/1aeMoil TeMbl (yMEHHE 3a/1aBaTh BOMPOCHI, BBICKA3bIBATh CYKICHUS
OTHOCHUTEJIGHO BBIMIOJHEHHUS TpeAaracMoi 3a/laud, YYUTBIBaTh HHTEPECHl U COTJIACOBAaHHOCTD
MO3UIUHI IPYrUX YYaCTHUKOB AHANIOTa WIN JUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHbIE CpPElCTBA OOIICHHUS, TOHMMATh 3HAYCHHE COLMAIbHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTYyallMii, yMETh CMSrdaTh KOH(QIUKTBI M BECTHU
MIEPErOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS M B3aUMOJACHUCTBUS, TOHUMATh HAMEPEHHUS IPYTHX
JOACH, NPOSBIATH YBOKUTEIBHOE OTHOIIEHHE K COOECeHHMKY W B KOppeKTHOH (opme
(GbopMyIHpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCcTHasl 1eATeJIbHOCTD:

MOHUMATh W WCIOJB30BaTh MPEUMYIECTBA KOMAHIHON M WHIWBUAYATHHOW pPAaOOTHI TpHU
perieHuu OUOIOTHIECKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTH MPUMEHEHHUS TPYITIOBBIX (hOPM
B3aMMOJICHCTBHS IIPH PeLICHUN y4eOHOM 3ajauu;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHII C y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KIA0T0 YiIeHA KOJUIEKTHUBA;

MIPUHUMATBD 11eJI COBMECTHOM J1eATEIbHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH ACHCTBUS 1O
€€ OCTHKCHUIO: COCTABJIATH IUIAH JEUCTBUH, PaCIpPENeiaTh POJIU € y4ETOM MHEHUH YYaCTHHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOU pabOTHI;



OLICHHMBATh KaueCTBO CBOEr0 BKJIAJa M Ka)JO0ro ydyacTHHUKAa KOMaHZbl B OOLIUI pe3yibTar Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaJiaraTb HOBBIE NPOEKTHI, OLEHHWBATh HUAEHM C NO3WLHUHM HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPAaKTUYECKONU 3HAYMMOCTH;

OCYUHIECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBEJICHUE B PA3JIMYHBIX CUTYyalUsX, [IPOSIBIATh
TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUIIUATUBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMYU PeryJsITHBHBIMU ACHCTBUAMM:

1) camoopranu3anus:

MCIOJIb30BaTh OMOJIOTMYECKHEe 3HAHUS /ISl BBIABIICHUS IPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U
Y4eOHBIX CUTYAIUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM LIeJeBble M CMBICIOBBIE YCTAHOBKHM B CBOMX
JNEUCTBUSAX M IOCTYNKAax IO OTHOIIEHHWIO K JKHBOM IPUPOJIE, CBOEMY 3I0pPOBBI0 U 370pPOBBIO
OKPYKaIOINX;

CaMOCTOSITENTbHO OCYIIECTBIIATH II03HABATEIbHYIO IEATEIbHOCTD, BBISBISTH IPOOJIEMBI, CTABUTD
1 GopMyIMPOBaTH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON AEITEIbHOCTH U )KU3HEHHBIX CUTYaIUSX;

CaMOCTOSITENIbHO COCTABJIATH IJIAH PELICHHs IMPOOJeMbl C Y4ETOM HMMEIOLIUXCS PECypCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

paciupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTCHHI;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOW SPYIUIMH B Pa3HBIX OOJIACTSIX
3HaHWH, MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISAM;

BJIa/IETh HaBbIKAMU TO3HABATENbHON pe(IeKCUU KaKk OCO3HAHMS COBEPIIAEMBIX JACUCTBUN U
MBICIMTEIBHBIX MPOIECCOB, UX PE3yIbTATOB M OCHOBAHUH, MCIIOJIB30BaTh NPUEMBI pe(IeKCHuu At
OLIGHKH CUTYyalluH, BEIOOpA BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPH AHATU3€E PE3YyIbTAaTOB ACSITEIbHOCTH;

3) npuHATHE ce0s1 U APYTUX:

MPUHUMATD ce0sl, TOHUMAasi CBOU HEJAOCTAaTKU U JTOCTOWHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHThI IPYTHX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX Ha OIMIMOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeloBeKa.

HNPEAMETHBIE PE3YJIBTATBHI

[IpenMeTHbIe pe3yabTaThl OCBOEGHMSI colep:kaHud ydyeOHoro mnpeamera «buonorus» Ha
yr1yOnéHHOM ypOBHE OpPHEHTHPOBAaHBI Ha oOecredeHue MpOQPHUIBHOIO OO0y4YeHHsI OOYydaroUIMXCs
ouosornn. OHU BKIIIOYAIOT: crierupuyecKue sl OMOJIOTMH HayYHBIC 3HAHHS, YMEHHUS U CIIOCOOBI
JEUCTBUI IO OCBOCHMIO, MHTEPIpPETAlMM M TPeoOpa3OBaHUIO 3HAHUM, BHJIBI JAEATEIBHOCTU IIO
MOJIYYEHUIO HOBBIX 3HAHUW M HMX NPUMEHEHHIO B Pa3IMYHBIX YUeOHBIX, a TaKXKe B peajbHBIX
KU3HEHHBIX CUTYyaIusaX. [IpenMeTHbie pe3ynbTaThl MPEICTaBICHBI 0 TOaM H3yUYeHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buomorusi» B 10 Knacce NnOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE€ M POJM OHOJOTHMM B CHUCTEME E€CTECTBEHHBIX HAyK, B
(hOpMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHPA, B TIO3HAHUH 3aKOHOB MPHUPOABI U PEIICHUH
mpo0sieM palroHaIbHOTO MPHUPOAONOIB30BaHUSA, O BKJIAAE POCCHICKUX U 3apyOexHBIX YUEHBIX B
pa3BUTHE OMOJIOTHUH;

BJIQJICHUE CUCTEMOW OHOJIOTUYECKUX 3HAHHUI, KOTOpas BKJIIOYAET: OCHOBOIOJIATrarolline
OuoJIOTHYEeCKHEe TEPMUHBI M TOHATHUSA (KU3HB, KJIETKA, OpraHu3M, MeTabolM3M, TOMEOCTas,



CaMOpEeryJiilus, CaMOBOCIPOM3BEICHUE, HACIEACTBEHHOCTb, M3MEHYHBOCTb, POCT U pa3BUTHE),
o6uonornuyeckue Teopuu (kiaerounas reopust T. IlIBanna, M. lllneiinena, P. BupxoBa, xpomocomHas
Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. M. BaBunoBa — o 1mieHTpax MHOTOOOpa3usi u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUN), 3aKOHBI (€IMHOOOPA3Usi TMOTOMKOB TEPBOTO MOKOJICHUS,
paclLerieHusl, YUCTOThl raMeT, He3aBUCUMOro HacnenoBanus ['. MeHenst, roMOJIOrHuecKux psiioB B
HacJencTBeHHOM n3menunBocTr H. M. BaBuiosa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJAMHM HAay4YHOTO IIO3HAHMS, HCIIOJIb3yeMbIX B OMOJOTHYECKHX
HCCJICTOBAHMSIX KUBBIX O0BEKTOB (OMMCAHKE, U3MEPECHHE, HAOIIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHBIE NPU3HAKU: BHUPYCOB, KIETOK IPOKAPUOT U IYKapHuoT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4HCIE OakTepwii, TrpuOOB, pacTEHUH,
KUBOTHBIX U YEJIOBEKa, CTPOCHHSI OpPraHOB U CHCTEM OpPraHOB pPAaCTEHUH, >KUBOTHBIX, YENOBEKa,
MIPOLIECCOB JKU3HENIEATEIHHOCTH, MPOTEKAIONINX B OPraHW3MaxX PACTCHHA, KMBOTHBIX U YEIIOBEKa,
OMOJIOTMYECKHUX TPOIIECCOB: OOMEHa BEMIeCTB (MeTaboIM3M), MPEBpPAIICHUsS] SHEPTHH, OPOXKEHUS,
aBTOTPO(HOrO U reTepoTpoHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeHo3a,
ramMeToreHesa, sMOpUOreHe3a, MOCTAIMOPUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, WHAMBHUIYATIbHOTO
pa3BUTH OpraHu3Ma (OHTOT€HEe3a), B3aMMO/ICHCTBHSI TEHOB, IeTepO3KCca, HCKYCCTBEHHOTO 0TOO0pa;

YMEHHE YCTaHaBIMBaTh B3aMMOCBS3M MEX]Y OpPraHOMAAMHM KJIETKH U UX (QYHKIUSIMH,
CTPOCHHEM KIIETOK Pa3HBIX TKaHEW W MX (YHKIUSMHU, MEKIY OPraHaMHU U CHCTEMaMH OPTaHOB Yy
pacTeHMi, )KUBOTHBIX M YeJIOBEKa U UX (YHKIHSAMH, MEXAY CUCTEMaMU OPraHOB U UX (PYHKLIMSIMH,
MEXIy dTarnaMu oOMEeHa BEIIECTB, dTallaMy KJIETOYHOTO IUKIIA U KU3HEHHBIX ITUKIIOB OPraHU3MOB,
JTanaMu SMOPHOHAILHOTO Pa3BUTHS, TCHOTUIIOM U (EHOTHIIOM, (DEHOTHUIIOM M (paKTOpaMHu CpEIbI
oOuTaHuUs;

YMEHHE BBISBIATh OTJIIMYUTENbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM 4YHCIIE PaCTEHUM,
KUBOTHBIX U YETIOBEKA;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHMOJIOTMYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIIMKY JIJIsl IOKA3aTelIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMATUYSCKUX TPYIII;

yMEHHE peuiaTh OMOJOTHYECKHE 3a7aud, BBISBISATh MPUUUHHO-CIEICTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMU OHMOJIOTMYECKUMHU TPOIECCAMH U SIBJICHHUSIMH, JENaTh BBIBOABI M IPOTHO3BI HA
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH Ja00paTOpHbIe U MPaKTHUYECKue paboThl, cOOII0AaTh paBuia Mpu padore
C y4eOHBIM H JTA0OpaTOPHBIM 00OPYIOBAHHEM;

YMEHHE BBIIBUTATh THIIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAILHBIME CPEICTBAMU, GOPMYITUPYS
1[eJ1b HCCIIeI0BaHus, aHATM3UPOBATh MTOJIYY€HHbIE PE3YNIbTAThl U JeNIaTh BBIBOIBL;

YMEHHE YYacTBOBAaTh B Yy4eOHO-UCCIIEOBATEIbCKONH paboTe 1O OHOJOTHH, SKOJIOTHH H
MEAMIIMHE, TPOBOAMMOI Ha 0a3e UIKOJBHBIX HAYYHBIX OOIIECTB, U MYOJMYHO MPEICTaBIATh
MOJIyYE€HHBIC PE3YNIbTAThl HA YYEHUYECKUX KOH(DEPECHIIHSIX;

YMEHHE OIEHUBATh ATUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEI0OBaHUIl B 001acTH OMOJIOTHH U
MEIUINHBI (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OILIOJIOTBOPEHUE, HAMPABICHHOE M3MEHEHHE TeHOMa U
CO3/1aHH€ TPAHCTCHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BHIOOp Oynymieidl mpodeccuoHaTbHOW AEATENBHOCTH B
o0nacTi OUONIOTHH, MEIULMHBI, OMOTEXHOJOTHH, BETEPUHAPUU, CEIBCKOTO XO3SHCTBA, MUILEBOI
MIPOMBIIIJICHHOCTH, yIIIYOJIATh TO3HABATEIbHBIM MHTEPEC, HAMPABICHHBIA HAa OCO3HAHHBIA BHIOOD
COOTBETCTBYIOIICH MPOPECCUru W MPOJODKCHHE OMOJIOTHYECKOTr0 OOpa30oBaHUsS B OPTraHH3alMSIX
CpeaHero NpogecCuoHaIbHOTO M BBICIIETO 0Opa30BaHUs.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buomorusi» B 11 Knacce NMOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE€ M POJM OHOJOTHMM B CHUCTEME E€CTECTBEHHBIX HAYK, B
(GhOpMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOW KaPTHHBI MUPA, B TIO3HAHUH 3aKOHOB TIPUPO/IBI
U pEUIeHUH HKOJIOTMYECKUX MPOOJIeM YelIOBEUYECTBa, a TAKXKE B PEIICHUH BOIPOCOB PALMOHAIBHOTO
MPUPOJONONB30BaHUs, U B (POPMUPOBAHUU I[IEHHOCTHOIO OTHOIICHHS K TMPHUPOAE, OOIIECTBY,
YeNI0BEKY, O BKJIa/I€ POCCUMCKHX U 3apYOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE OUOJIOTHH;



YMEHHE BIIAJIETh CHCTEMON OMOJOTMYECKMX 3HAaHUM, KOTOpas BKJIIOYAET OMNpENCNICHUS U
MIOHMMaHKE CYIIHOCTH OCHOBOIOJIAraloINX OMOJOrMYECKUX TEPMUHOB M IOHATHH (B, SKOCHCTEMA,
ouocdepa), Omosornveckue teopur (dBostoroHHas Teopus Y. JlapBuHa, CHHTETHYECKas TEOPUS
sBomtorun), yueHus (A. H. CeBepuioBa — 0 myTsX W HanpaBlieHUsX 3Bojronuu, B.M. Bepraackoro — o
ouocdepe), 3akoHbl (reHernyeckoro paBHoBecus JIx. Xapau u B. BaifHOepra, 3apoapIieBoro
cxonctBa K. M. bopa), npaBuna (Munumyma lO. Jlubuxa, 3KoIOrudeckod MUpaMuibl SHEPrHH),
runote3sl (runote3a «vupa PHK» V. I'unbepra);

YMEHHE BIJIAJIETh OCHOBHBIMH METOJAMH HAy4YyHOTO IIO3HAHUS, MHCIOJIB3YEeMbIMH B
OMOJOTMYECKHUX UCCIIEIOBAHUSAX KHUBBIX 00bEKTOB M IKOCHCTEM (OMHICaHKEe, U3MEPEHNE, Ha0I0/IeHNE,
HKCIEPUMEHT), CITIOCOOAMU BBISIBJICHUS U OLIEHKH aHTPOIIOI'€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJIENSTh CYIIECTBEHHbIE IPU3HAKHU: BUJIOB, OMOTeO1I€HO30B, IKOCUCTEM U Ouocdepsl,
CTaOMIIN3UPYIOLIETO, JBMXKYILETO M Pa3pbIBAIOLIETO €CTECTBEHHOTO OTOOpa, aUIONaTpUYECKOro H
CUMIATPUYECKOro BHA000pa30BaHus, BIMSHUS IBHXKYIIUX CHJI SBOJIIOIIMY HAa FTeHO(OH MOMyIsAIuH,
MPUCIIOCOOJICHHOCTH OpPraHU3MOB K cpeie OOWTaHMs, 4YepelOBaHWs HAIpaBICHUH SBOJIOLNH,
KpYroBOpOTa BEILIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3M MEXKIY INPOLIECCAMU IBOJIOLUH, IBIKYIIUMHU CHIAMH
aHTPONOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX SKOCHUCTEM U IIPUCIIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISABIATH OTIMYUTENIbHBIE MPU3HAKU JKUBBIX CHCTEM, IMPUCHOCOOICHHOCTh BHIOB K
cpene oOuTaHus, abMOTHUECKUX U OMOTUYECKUX KOMIIOHEHTOB AKOCHCTEM, B3aMOCBS3€il OpraHn3MOB
B COOOIIIECTBAX, AaHTPOIIOT€HHBIX N3MEHEHHI B ’KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHMOJIOIMYECKYI0 TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUIS IOKA3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYIII, B3aUMOCBSI3H
OpraHU3MOB M CpeIbl OOWTAaHHS, EIUHCTBA YEJIOBEYECKHUX pac, HEOOXOIUMOCTH COXpPaHEHHS
MHOT000pa3us BUJIOB U SKOCUCTEM KaK YCIOBHS COCYILIECTBOBAHUS MPUPO/ILI U YEJIOBEUECTBA,;

yMEHHE peuiaTh OMOJOTHYECKHE 3a7aud, BBISBISATh MPUUUHHO-CIEICTBEHHBIE CBSI3U MEXIY
UCCIIelyeMbIMI OMOJOTMYECKMMH MpPOIECCaMH U SIBICHUSIMH, JeJaTh BBIBOABI M IPOTHO3BI Ha
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH Ja00paTOpHbIE U MPAaKTHUECKUEe paboThl, cOOII0AaTh paBuia Mpu pabore
C y4eOHBIM H JTA0OPaTOPHBIM 00OPYIOBAHHEM;

YMEHHUE BBIABUTaTh THIIOTE3bI, IPOBEPSTH UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMH, (HOPMYIHPYS
1eJ1b HCCIIeI0BaHus, aHATM3UPOBATh MOJIYY€HHbIE PE3YNIbTAThl U JeNIaTh BBIBOIBL;

YMEHHE YYacTBOBAaTh B Yy4eOHO-UCCIIEOBATEIbCKONH paboTe 1O OHOJIOTHH, SKOJIOTHH H
MEAMIIMHE, TPOBOAMMOI Ha 0a3e UIKOJBHBIX HAYYHBIX OOIIECTB, U MYOJMYHO MPEICTaBIATh
MOJTyYeHHBIE PE3yJIbTAaThl HA YICHUYECKUX KOH(EPEHIUX;

YMEHHE OLICHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YEIOBEKA U YEIIOBEYECKIX
pac, 0 IpUYHHAX, TOCIEICTBUAX U CIIOCO0aX MpeloTBpaIleH s II100aIbHBIX N3MEHEHHI B Ouocdepe;

yMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymieil mpodeccuoHaTbHON AESITEIBHOCTH B
o0acT OMOJIOTHH, SKOJIOTHH, MPUPOJONOIB30BAHUSA, MEIUIMHBI, OMOTEXHOJIOTUH, IMCUXOJIOTUH,
BETEPUHAPUH, CEIBCKOrO XO3s5CTBa, MUIIEBOM MPOMBIINUIEHHOCTH, YIIyOJATh IO3HAaBATEIbHBIN
MHTEpEC, HANpaBJICHHBI Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu M MPOIOJIKEHUE
OMOJIOTMYECKOTO O00pa30BaHUs B OPraHU3alMSIX CPEIHEro MNpodeCcCHOHATBPHOTO W BBICIIETO
oOpa3oBaHMUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ugposbie
Ne ni/n NporpaMMEl pa Beero Kontpoabubie IIpakTuueckue f)lépg)f OBAT e.])H,HH e
padoThI padoThI pecypes
1 buosorus xkak Hayka 1
2 JKuBbie cuCcTEMBI M UX U3yUYEHUE 2
3 buonorus knetku 2 0.5
4 XUMHUUYECKasi OpraHu3alys KIETKH 10 1
5 Crtpoenne u GyHKIMH KICTKA 8 2
6 OOMeH BellecTB U MpeBpalleHnue S HEPTUH B 9 1
KJIETKE
7 HaCJIGI[CTBeHIfaH uHpopManus u 9 0.5
peanuzaiys e€ B KJIETKe
8 JKU3HEHHBIN UK KJIETKU 6 1
9 Crpoenue u GyHKIIMA OPTaHU3MOB 17 1.5
10 PazmHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTuka — HayKa O HacIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 ['enernka yenoBeka 3 0.5
15 Cenexkuusi OpraHu3MoOB 4 1
16 BroTexHONMOrHs ¥ CHHTETHYeCKast OMOJIOTHs 4
17 PeszepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 13




11 KJTACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM ugposbie
Ne n/m — pa Beero Kontpoabnbie IIpakTuueckue E,I(l; p;l:f OBAT e‘])IbeI e
padoTbI padoThI pecypebi
1 3apokJeHNe U pa3BUTHE IBOJTIOLNOHHBIX 4
MPEJICTaBICHU B OMOJIOTUU
2 MHuKpO3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
3 Maxkpo3Boronus 1 €€ pe3yabTaThl 6
4 [IpoucxoxaeHne U pa3BUTUE KU3HU Ha 15 15
3emuie
5 [IpoucxoxaeHue yeaoBeka — aHTPOIIOT€HES 10 1
DKOJIOTUsa — HayKa O B3aMMOOTHOIICHUSIX
6 OPTraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpy’Karolllel cpeon
7 Opranusmel U cpeia 00uTaHus 9 1.5
8 OKoJorusi BUJ0B U MOMYJISILUMA 9 0.5
9 DKOoJI0THA CO00IIeCTB. DKOJIOTHYECKHE 12 05
CUCTEMBI
10 buocdepa — rmobanbHas skocucTemMa 6
11 Uenoek U okpyxarolas cpeia 6
12 PesepBHOE Bpemst 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB JIeKTPOHHbIE
Ne ara u@posBbIe
/o Tema ypoka Beero KonTpoabusbie IIpakTunueckue i[qu JR— ::61()1:11; OBATEILHEIE
padoThbI padoTsI pecypes
1 Buonorus kak KOMIUIEKCHas HayKa U Kak 1
4aCTh COBPEMEHHOTO OOIIECTBa 04.09.2023
2 JKuBbie cucTeMbl U UX CBOMCTBA 1 04.09.2023
3 YpoBHEBas opraHu3anus >KUBbIX CUCTEM 1 06.09.2023
4 HcTopust OTKPBITHS U U3YYE€HHUS KIIETKHU. 1
Knerounas Teopus 11.09.2023
MeTto1bl MONEKYIISIPHOM U KJIETOYHOU
6uonoruu. [IpakTrueckas padora «M3ydyenue
5 METOJIOB KJIETOYHOM OHO0Iorun 1 0.5
(xpomarorpadusi, snexkrpodopes, ' 11.09.2023
nuddepeHnraibHoe IeHTPUGYTUpOBaHUE,
[TLIP)»
6 XUMHUYECKUHN COCTAB KIIETKU 1 13.09.2023
7 MunepanbHble BELIECTBA KIETKH, UX 1
Omosoruveckas poiib 18.09.2023
Opranudeckue BemecTBa KIETKU — OCIKH.
8 JlaGopaTopHnas pabora «OO0Hapyx)eHne 1 0.5
. 18.09.2023
OEIIKOB C TIOMOIIbIO KAYECTBEHHBIX PEAKITUII»
9 CgoiicTBa, Knaccupukanys u GyHKIUN 1
0enKoB 20.09.2023
10 Opranudeckue BemecTBa KIeTKH — 1
YTJIEBOBI 25.09.2023




11

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KJICTKHW — JIMIIUbI

25.09.2023
Hyxnennoseie kucnorsl. JIHK u PHK.

12 JlaGopartopHas pabota «/ccnenoBanue 0.5
HYKJICMHOBBIX KHUCIIOT, BBIJICIICHHBIX U3 ) 27.09.2023
KJICTOK Pa3JTUYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu ATO. [pyrue
Hykieosuarpudocdars (HTD) 02.10.2023

14 CexBenupoanue JIHK. MeToasl reHOMHKH,

TPaHCKPUIITOMUKHU, IPOTEOMUKH 02.10.2023

15 MeTozsl CTPYKTYpHO#M OHOJIOTHH 04.10.2023

16 Tunel knetok. [Ipokapuornyeckas KieTka 09.10.2023
CTpoeHme 3yKapuoTHYECKOUN KIIETKH.

17 HpaKTI/IIIefKaSI pabota «3y4yeHue cBOMCTB 0.5 09.10.2023
KJIETOYHOM MEMOpPaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETKU 11.10.2023
OnHOMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTrueckas padota «3ydeHne IBIKECHUS 0.5 16.10.2023
LUTOIUIa3Mbl B PACTUTEIIbHBIX KIIETKAX)» o
[TomyaBTOHOMHBIE OpPTraHOUABI KJIETKU:

20 MUTOXOHJIpHH, T1acTu bl JlabopaTopHas 0.5
paborta «VccnenoBaHue mia3Mon3a u ' 16.10.2023
JIETIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbIe OpraHOUIbI KIETKH 18.10.2023

22 Crpoenue u GyHKIHH sapa

23.10.2023




23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopnas padora «3yuenune
CTPOCHUS KIJICTOK pa3JIMYHBIX OPTaHHU3MOB»

0.5

23.10.2023

24

ACCI/IMI/IJ'DII_[I/IH U IUCCUMUIIANIUA — ABC
CTOpOHBI MeTabonmm3Ma. Tumnbel oOMeHa
BeecTB. JlabopaTopnas pabora «3yuenue
KaTaJINTUYECKOW aKTUBHOCTH ()EPMEHTOB (HA
IpUMepe aMHJIa3bl WM KaTalla3bl)»

25.10.2023

25

DepMEHTaTUBHBIN XapaKTep PeaKkLui
KJIETOYHOTO MeTabonu3Mma. JlaboparopHas
pabota «M3ydyeHue pepMEeHTaTHBHOTO
paclIenieHusl IepOKCUAa BOJIOpOoJia B
PACTUTENIBHBIX M XKUBOTHBIX KJIETKAX)

0.5

08.11.2023

26

benku-akTUBaTOPHI U OCIKU-UHTHOUTOPHI

13.11.2023

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

13.11.2023

28

dortocunTes

15.11.2023

29

Xemocunres. Jlaboparopuas pabota
«CpaBHeHHe TpoieccoB pOTOCHHTE3a U
XEMOCHHTE3a

0.5

20.11.2023

30

AHa’poOHbBIE OpraHu3Mbl. Buabl OpokeHusl.
JlaGopaTtopHnas pabora «CpaBHEHHE
MIPOIIECCOB OPOKEHHUS M JTBIXAHUS)

20.11.2023

31

AdpoOHBIE OPraHU3MBL. JTaIIbI
SHEPTreTHYECKOro oOMeHa

22.11.2023

32

DOHeprus MEMOPaHHOTO TPAaJHEHTA TPOTOHOB.
Cunte3 AT®: pabota npotonHoi ATD-
CHHTAa3bl

27.11.2023

33

Peakuuyu MaTpu4HOro CUHTE3a

27.11.2023




34

Tpanckpunuus — marpuunbiii cuate3 PHK

29.11.2023
35 Tpaucnsauus u e€ sramnbl 04.12.2023
36 KomupoBanue amuHokucnot. Posb pubocom
B OMocuHTe3e Oenka 04.12.2023
37 Opranuzanys reHoMa y mpoKapuoT 1
JYKapuoT 06.12.2023
33 MounekymnsipHbIe MEXaHU3MBI SKCIIPECCUHI
TE€HOB Y DYKapUOT 11.12.2023
Bupycel — BHEKJIeTOUHBIE ()OPMBI KUZHU U
39 obnuraTHbIe Mapa3uThl. [IpakTHyeckas 0.5
11.12.2023
pabota «Co3iaHre MOJIeIM BUpYCa»
40 BupycHslie 3a06051eBaHus YellOBeKa,
’KUBOTHBIX, PACTCHUI 13.12.2023
41 HanorexHomorny B OMOJIOTUN U METUIINHE 18.12.2023
42 JKU3HEeHHBIN UK KJIETKU 18.12.2023
43 Matpuunslii cunte3 JJHK 20.12.2023
XpomocoMsl. JITaboparopHast pabora
44 «M3y4eHne XpoMOCOM Ha FOTOBBIX 0.5 25.12.2023
MUKpOIpenaparax
45 Jlenenre KJI€TKH — MHUTO3 25122023
Tunst keTok. KapuoknHes U IUTOKHHE3.
46 JlaGopaTtopHnas pabora «Habmronenune muto3a 0.5
B KJIETKAaX KOHYHMKA KOpEIIKa Jiyka (Ha ' 27.12.2023
TOTOBBIX MUKpOIIpEnaparax)»
47 Perynsiuus xKU3HEHHOTO LIUKJIA KIETOK

10.01.2024




48

OpranusMm Kak eIMHOE LIEI0e

15.01.2024

49 Txanu pacrenuii. JlabopaTopHas pabora 0.5

«M3y4yeHne TKaHel paCTCHUN» ) 15.01.2024

TkaHU )KUBOTHBIX U YETOBEKA.
50 JlaGopaTopHas paborta «3ydeHue TKaHeH 0.5 17.01.2024

KUBOTHBIX)

Opransl. Cucremsl opranos. JlaboparopHas
51 pabota «/3yueHrue opraHoB IIBETKOBOTO 0.5 22.01.2004

pacTeHus»
52 Omnopa Tena opraHu3mMoB 22.01.2024
53 JIBuKeHME OpraHu3MOB 24.01.2024
54 [Iuranue opraHu3mMoB 29.01.2004
55 [MuTanue MO3BOHOYHBIX KUBOTHBIX.

[TumeBapuTenbHas cucTeMa 4elioBeKa 29.01.2024
56 JIpIxaHue opraHu3MoB 31.01.2024
57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U

YeJloBeKa 05.02.2024
58 TpaHcnopT BEUIECTB y OPraHU3MOB 05.02.2024
59 KpoBeHocHasi cuctema mo3BOHOUHBIX

JKUBOTHBIX U YE€JIOBEKa 07.02.2024
60 Boiaenenue y opranu3smMosB 12.00.2004
61 3amura y opraHu3MoB 12.02.2024
62 NmMmmyHHas cucTemMa yeinoBeka

14.02.2024




63

Pa3npaxxuMocTh U perynsanus y OpraHu3MoB

19.02.2024
64 ['ymopanbHast peryisiiusi 1 SHIOKpUHHAs
CHCTEMa )KUBOTHBIX U YEIOBEKA 19.02.2024
65 DopMBbI pa3MHOKEHUSI OPraHU3MOB
21.02.2024
66 [TonoBoe pazmHOX)eHUE 26.02.2004
67 Meitos 26.02.2024
l'amerorenes. O0pa3oBaHue U Pa3BUTHE
63 MOJIOBBIX KJIETOK. JlabopaTopHas pabota 0.5
«3yueHne CTpOECHUS MOJOBBIX KJIETOK HA ) 28.02.2024
TOTOBBIX MUKpOIIpenapaTax»
69 WuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3 04.03.2024
70 3akyajKa OpraHOB U TKaHEH U3
3apOJIbIIIEBBIX JINCTKOB 04.03.2024
Poct u pa3ButHe xxuBoTHBIX. JIJabopaTopHas
71 pabota «BEIHBJIGHI/IG IIPU3HAKOB CXOZACTBA 0.5 06.03.2024
3apoJibllIei TO3BOHOYHBIX KUBOTHBIX)
PazmHoXeHUe U pa3BUTHE PACTCHUN.
72 JlaboparopHas pabota «CTpoeHHE OPraHOB 0.5 11.03.2004
Pa3MHOKEHHS BBICIIUX PACTEHUI» o
73 Hcropust cTaHOBIIEHUS ¥ PA3BUTHS TCHETUKHU
KakK HayKH1 11.03.2024
OcCHOBHBIE TOHATHS U CUMBOJIBI T€HETUKH.
74 JlaboparopHas pabota «Jpo3oduiia kak 0.5
. 13.03.2024
00BEKT TeHETUYECKUX UCCIIeI0BAaHUI»
3aKOHOMEPHOCTH HACJIEI0BaHUS TPU3HAKOB.
75 MoHorubpuaHoe CKpeluBaHue. 0.5
18.03.2024

[IpakTnueckas padora "U3yuenue




PE3YyIbTAaTOB MOHOI‘I/I6pI/I[[HOI‘O CKpCIIUBaHUA
y npo3ohuiier"

HI/ITOHOFI/I‘IGCKI/IG OCHOBBI MOHOFI/I6pI/II[HOFO

76 P —— 18.03.2024
77 AHanusupyrouiee ckpeniuBanue. Hermomnnoe

JIOMAHUPOBaHUE 20.03.2024

Jurnbpumnoe ckpemmuBanue. [Ipaktnyeckas
78 pabora «3ydeHue pe3ynbTaToB 0.5 01.04.2024

JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(OUITBI»
79 [{uTonmornyeckue OCHOBBI AUTUOPUTHOTO

CKpPEILMBaHUS 01.04.2024
80 CuernieHHOe HaclieI0BaHUE MPU3HAKOB 03.04.2024
81 XpoMOCOMHasl TEOpUS HACIIECTBEHHOCTHU 08.04.2024
82 I'eneruka mona 08.04.2024
83 I'enoTum Kak 11€JI0CTHAS CHCTEMA 10.04.2024
34 ['eneTnyecKuii KOHTPOJIb PA3BUTHS

pacTeHUN, )KUBOTHBIX U YEJIOBEKA 15.04.2024
35 N3MeHUYnBOCTH MPU3HAKOB. BUibl

W3MEHYHUBOCTH 15.04.2024
86 MonudukarmonHas U3MEHIHBOCTh 17.04.2024

BapuanuoHHslii psii v BapualioHHAast

kpuBas. JlabopaTopHas paborta
g7 «MccnenoBanmne 3aKOHOMEPHOCTEN 05

MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH. ) 22.04.2024

[TocTpoeHne BapualMOHHOTO psifa U
BapUALMOHHON KPUBOI»




88

I'enoTunuyeckas U3MEHUMBOCTb.
KoMOunHaTHBHAs N3MEHYHNBOCTE

22.04.2024

&9

MyTanroHHas u3MeHYMBOCTh. [IpakTnueckas
pabota «Mytanuu y 1po30¢puisl (Ha
TOTOBBIX MUKpOIIpenaparax)»

0.5

24.04.2024

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIiecca.
DNUreHeTrKa U SJIIUreHOMUKA

29.04.2024

91

I'eneruka uenoBeka. [IpakTudeckas padbora
«CocraBiieHue U aHAJIN3 POJIOCITOBHOM

0.5

29.04.2024

92

MeTtoabl METUITMHCKON T€HETUKHT

01.05.2024

93

3HayeHNe MEIUIINHCKON TCHETUKHU B
Hp@I[OTBpaH_IeHI/II/I 1 JICUCHHUHU I'CHCTNUYCCKHUX
3a00JIEBaHUH YeJIOBEKA

06.05.2024

94

OCHOBHBIC TIOHSITHS CETICKIIHH.
JlaboparopHnas pabota «3y4ueHue copToB
KyJIbTYPHBIX PACTCHUH U TIOPOJT TOMAIITHUX
KHUBOTHBIX»

0.5

06.05.2024

95

MeToap! celeKIIMOHHON paboTHI.
JlabGopaTtopHnas pabota «/3yueHne MeTo10B
CEJICKLIUH PACTECHUN»

0.5

08.05.2024

96

JloCTHKEHMS CeJIEKIUU PACTECHUHN U
KUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHUI»

13.05.2024

97

CoxpaHeHue, U3y4eHHEe U UCIIOJIb30BaHUE
TeHETUYECKUX PECYpPCOB

13.05.2024

98

BuoTexHonorus Kak Hayka U oTpacib
npousBoacTBa. [IpakTiueckas padora
«M3ydyeHne 00beKTOB OMOTEXHOIOTUN»

0.5

15.05.2024

99

OcHOBHBIE HaNpaBICHUS CHHTETUYECKOU
onoJsIoruu

20.05.2024




100 XpOMOCOMHas ¥ T€HHasl NHKEHEPUs

20.05.2024

101 Menunuackue OMOTEXHOIOT NN 1 22.05.2024
102 PeseprHsiit ypok. [ToBTOpenue, 06001eHue, 1

cUCcTeMaTH3alus 3HaHU! 27.05.2024

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13.5




11 KJTACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
JI:;_H Tema ypoxka Beero Kontpoabnbie IIpakTuueckue fa[;;jennﬂ gg[?;l;ﬁi;fenbnue
padoTbI padoThI pecypebi
1 OposmononHas Teopust Y. lapBuna 1 02.09.2024
) JIBMOKYIIIHE CUIIBI DBOJIIOIIMH BUJIOB TIO 1
Y. JlapBuny 02.09.2024
3 Bbopn0a 3a cymiecTBoBaHue, 1
€CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD 04.09.2024
4 DopMUPOBAHUE CUHTETUYECKON TEOPUU 1
SBOJIIOIAHN 09.09.2024
5 DTarbl H3BOJIIOIIMOHHOTO MpoIecca: 1
MHUKPO3BOIIOLHS U MAKPOIBOIIOLIHS 09.09.2024
6 [Tomynsius — 3neMeHTapHas €AMHULIA 1
3BOJTIOIUHA 11.09.2024
3aK0H reHEeTHYeCKOro paBHOBecHs JIk.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 0.5
pabota «BbIsSIBICHIE H3MEHUYUBOCTH Y 16.09.2024
0co0el OHOT'O BHIA)
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIHUU 1 16.09.2004
9 OS¢ ekt ocnoBarenst. dpdexr 1
OYTBIJIOUYHOTO TOPJIBILIKA 18.09.2024
10 Murpauuu. M30a80muu nonyssuuii: 1
reorpaduyeckas, OnoJIorundecKas 23.09.2024
1 EcrecTBennbIii 0TOOpD — 1
HAMPABISAIOMUN (HaKTOP IBOIOIHH 23.09.2024
12 [TonoBoii oT60P 1

25.09.2024




13

[TprucnocoOaeHHOCTh OPraHU3MOB Kak
pe3yNIbTaT MUKPOIBOIIOIHH.
Jlaboparopnas pabota «3yueHue
apoMop$030B U UANOATANITAIUN Y
pacTEHUN U KUBOTHBIX»

0.5

30.09.2024

14

[Tpumepsl npucTIOocOOICHUH Y
OpraHU3MOB: MOP(OIOTUIECKHE,
¢duznonornueckue, ONOXMMUYECKHE,
noBeneHvyeckue. JlaboparopHas padora
«ITpucrocobneHust OpraHu3MOB U UX
OTHOCHTENbHAsI LIEJIECO00Pa3HOCTHY

0.5

30.09.2024

15

Bup, ero kputepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHeHUE
BHUJIOB 110 MOP(OTOTUISCKOMY
KPUTEPHIO»

0.5

02.10.2024

16

CrpykTypa BUaa

07.10.2024

17

BunooOpa3oBanue Kak pe3yibTaT
MUKPOIBOJIOIHH

07.10.2024

18

CBs3b MUKPOIBOJIIOLIUH U
SIUACMUOJIOTUN

09.10.2024

19

Makpossontouus. [laneonTonornueckue
METO/Ibl U3YUYECHHSI IBOTIOIIUN

14.10.2024

20

buoreorpaduueckue METOabl U3YUYECHUS
3BOJTIOLIUA

14.10.2024

21

OMOPHOJIOTHUECKUE U CPABHUTEIBLHO-
Mopdonoruueckre MeTo1bl U3y4eHHUs
9BOJIIOLIMH

16.10.2024

22

MounekyapHO-T€HETUYECKHE,
OMOXMMHUYECKHE U MaTEMATUYECKHE
METO/bI U3yUYEHUS SBOIIOLUHU

21.10.2024




23 OO01mre 3aKOHOMEPHOCTH JBOJTIOIHH 21.10.2004
24 AnlanTuBHAs paauanusl.
HepaBHOMEpPHOCTH TEMIIOB 3BOJIIOLUA 23.10.2024
75 Hayunble runore3nbl mpoucxoxaeHUs
JKW3HU Ha 3emJie 06.11.2024
2 JloHayuHbIe PEACTABICHUS O
3apOKIACHUH KU3HU 11.11.2024
27 OcCHOBHBIE 3Talbl HEOPTaHUYECKOU
SBOJIIOIAHT 11.11.2024
28 ['unoTtessl 3apoXkKACHUS KUZHU 13.11.2024
Uctopus 3emiin 1 METOABI €€ U3YUEHUS.
29 Jlaboparopnas pabota «/3y4yenue u 0.5
ONMCAaHNE UCKOMAEMBIX OCTATKOB ’ 18.11.2024
JPEBHUX OPTaHU3MOB)
30 HavanbHble 3Tanbl OpraHn4ecKoin
SBOJIIOIAHT 18.11.2024
31 OBoIOIUs YYKapuoT 20.11.2004
OCHOBHBIE 3TaIbl YBOJIIOIUU
3 pacturensHoro mupa. [Ipaktuyeckas 0.5
pabota «3ydenne ocoOeHHOCTEH ' 25.11.2024
CTPOCHHMS paCTEHHI pa3HbIX OTIIEIOB)»
33 OCHOBHBIE 3Tarbl HBOJIIOLUN KUBOTHOTO
Mupa 25.11.2024
DBOJIIOLMS KUBOTHBIX. [IpakTryeckas
34 pabota «3ydeHne ocoOeHHOCTEH 0.5 27 11.2024
CTPOEHHUSI TO3BOHOYHBIX KHUBOTHBIX)»
35 PazBuTune xu3Hu Ha 3eMJie 1o Hpam U
MepuoaM 02.12.2024




MaccoBble BBIMUPAHUS —

36 AKOJIOTUYECKHUE KPU3UCHI ITPOIILIIOTO 02.12.2024
37 CoBpeMEHHBIN IKOJIOTUYECKUH KPU3HC,

€ro 0COOCHHOCTH 04.12.2024
38 CoBpeMeHHast cucTeMa OpraHu4eckoro

MPOILIOrO 09.12.2024
39 OcHOBHBIE CHCTEMaTUYECKUE TPYIIIBI

OpraHu3MoOB 09.12.2024
40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKE 11.12.2024
41 Passurtue npeacrasieHuit o

MPOUCXO0KICHUU YEJIOBEKa 16.12.2024

Mecto uenoBeka B cucTemMe

opranuueckoro mupa. JlaboparopHas
42 pabora «3yuenne ocobeHHOCTEH 0.5 16.12.2004

CTPOEHHUS CKEJIeTa YeI0BEKa, CBA3aHHBIX

C MPSMOXOXKJICHUEM»
43 JIBIOKYIIIME CHIIBI aHTPOIIOT€HE3a 18.12.2024
44 CooTHoIIeHnEe OMOJIOTHIECKIX U

COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E 23.12.2024
45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a

23.12.2024

46 [TaneoreHerrka 1 NaJeoreHOMHUKA 25122024
47 DBOJIIOLMS COBPEMEHHOTO YeJIOBEKA 08.01.2025

UYenoseueckue pacel. [Ipakrudeckas
48 paborta «I/£3yquHe SKOJIOTUUYECKHUX 0.5 13.01.2025

ajianTanui 4eJoBeKay
49 MexIuCcUUIIIMHAPHBIE METOIbI

aHTPONOJIOTUN 13.01.2025




50

3apoxaeHUE U pa3BUTHUE FKOJIOTUU

15.01.2025

51

Mertoap! skosoruu. JlaboparopHas
pabota «/3y4eHre MEeTO10B
HKOJIOTUYECKUX HCCIICIOBAHUI

0.5

20.01.2025

52

3HayeHne YKOJIOTMYECKUX 3HAHUN I
yeJI0BeKa

20.01.2025

53

Dxonorudeckue GakTopbI

22.01.2025

54

AbGuoTtudeckue daxktopbl. CBET Kak
sKosoruueckuit gpaxtop. JlaboparopHas
pabota «BpIsiBIIeHHE TPUCTIOCOOTICHUH
OpPraHu3MoOB K BJIUSHHIO CBCTaA»

0.5

27.01.2025

55

AbGuoTtndeckue dakropsl. Temmeparypa
KaK 9KOJIOTUYECKUH (aKTop.
JlabopartopHnast pabota «BrlisiBieHHE
MPUCTIOCOOTICHUN OPTaHU3MOB K
BIIMSTHHIO TEMIIEPATYPhI»

0.5

27.01.2025

56

AbGuoTtndeckue (akTopbl. Bnaxxnocts
KaK 9KOJIOTHYECKUI PakTop.
JlabopaTopnast paboTa « AHATOMUYECKHE
0COOEHHOCTH pacTEeHU U3 pa3HbIX MECT
oOUTaHHS

0.5

29.01.2025

57

Cpenpl 0OuTaHNS OPraHU3MOB

03.02.2025

58

buonornueckue puTMbl

03.02.2025

59

’Kuznenusie pOpMBI OPraHU3MOB

05.02.2025

60

buotnueckue GpakTops

10.02.2025




3HaueHue OMOTUYECKUX

61 B3aUMOJICVCTBUI 1JIsI CYIIECTBOBAHUS 10.02.2025
OpPTraHU3MOB B cpeJie OOUTaHHS
62 DKOJOTUYECKHIE XapaKTePUCTUKU
MOMYJSIUA 12.02.2025
OcHOBHbIE MOKa3aTeNN NOMYJIALNN:
63 YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAS U 17.02.2025
MOJIOBAsi CTPYKTypa
OcHOBHBbIE MOKa3aTeNN NOMYJIALNN:
64 POXKJ1a€MOCTh, IPUPOCT, TEMII POCTA, 17.02.2025
CMEpPTHOCTb, MUTPALIUU
65 OKojorudeckasi CTpyKTypa MOonyJsun 19.02.2025
66 JlnHamMuKa nonyJsiuu U €€ perysius 24.02.2025
67 KpuBbie pocTa 4rCIEHHOCTH TOMYJISIIIHH.
KpuBblie BbIKUBaHUS 24.02.2025
DKoJoruyeckasi HUIIA BUAA.
63 Jlaboparopnas pabota 05
«IIpucmnocobeHust ceMsiH paCTeHHH K ’ 26.02.2025
pacceneHuIo»
69 Bup xak cucrema nonysisinuid 03.03.2025
70 3aKOHOMEPHOCTH MOBECHUS 1
MUTpaluii )KUBOTHBIX 03.03.2025
71 Co00111€CTBO OpPraHU3MOB — OHOIICHO3 05.03.2025
72 DKocucTema Kak OTKpbITasi cucTeMa
10.03.2025
73 KpyroBopot BemecTB 1 MOTOK YHEPTHH B
9KOCUCTEME 10.03.2025




74

OcHOBHBIC TOKA3aTEIN SKOCUCTEMEI

12.03.2025
75 DKOJIOTUYECKUE MUPAMUIBI 17.03.2025
76 N3menenuns cooOIecTB — CyKIIECCHH 17.03.2005
[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
77 03€p U peK. DKOCUCTEMBI MOpEH U 19.03.2025
OKEaHOB
78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEH, TYCTHIHb 31.03.2025
79 AHTPOIOT€HHbIE SKOCUCTEMBI 31.03.2025
VYp6oskocucremsl. [IpakTrueckas
80 pabora «3yueHnue u onrcaHue 0.5 02.04.2025
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMUPOBAHHUS
81 OCHOBHBIX B3aMMOJIEHCTBUI OPraHN3MOB 07.04.2025
B DKOCHUCTEMAaX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN
%2 Pa3HbIX TUIIOB HAa CyOOpraHM3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U 07.04.2025
9KOCHUCTEMHOM YPOBHSIX
%3 buocdepa — obmeranerapuas
oboouka 3emin 09.04.2025
84 VYuenue B. W. Bepnazackoro o 6nochepe 14.04.2025
85 3aKOHOMEPHOCTH CYIIECTBOBAHMUS
onocdepsl 14.04.2025
36 KpyroBopotsl BemecTs u
OMOTCOXMMHYECKHE ITUKITBI 16.04.2025




3oHanbHOCTH OHoCchepsl. OCHOBHBIE

87 OMOMBI CyIIIH 21.04.2025
88 YcroitunBocTh 6nochepnt 21.04.2005
89 DKOJIOTUYECKNE KPUZHUCHI U UX MPUYHHBI 23.04.2025
90 BosneiicTBue uenoBeka Ha 6uochepy 28.04.2025
91 AHTpPOIIOT€HHOE BO3/IEHICTBUE HA

PaCTUTENbHBIN U KUBOTHBIA MU 28.04.2025
92 Oxpana npuposl 30.04.2025
93 OCHOBHBIE TPUHIUIBI YCTOHYHUBOTO

Pa3BUTHS YEJIOBEUECTBA U TPUPO/IBI 05.05.2025

PanmonansHOE MPUPOOIOIB30BAHNUE U
94 COXpaHEeHHE OMOJIOTHYECKOTr0o

pa35006pa31/1;1 3emnu 05.05.2025
95 Oo6o06menne o Teme «MUKPOIBOIIOIUS

U €€ pe3yJabTaThD» 07.05.2025
96 O6006menue o Teme «MaKpOoIBOIIOIHUS

U €€ pe3ysbTaThl» 12.05.2025
97 O6006menue o teme «IIpoucxoxaeHue

U Pa3BUTHE KU3HU Ha 3eMiIe» 12.05.2025
08 O6o06menue no Teme «IIpoucxoxaeHue

YeJI0BeKa — AHTPOIOTEHE3» 14.05.2025

O06001eHue 110 TeMe «DKOIOTUA —

H B3aMMOOTHOIICHHSIX
% O;i:;y;Mii HOOTHOME 19.05.2025
100 O6006menue mo reme «OpraHu3Mbl U

cpena OOuTaHUs 19.05.2025
101 O0006111eHE 110 TEME «DKOJIOTHUSA BUIOB

Y TOIYJISILIAI 21.05.2025




102

O606mmenue o teme «buochepa —
riio0agpHas YKOCUCTEMA

26.05.2025

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5







YUYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLIECCA

OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penakuueit [laceunuka B.B., Akiimoneproe odmectBo «M3natenscTBo «IIpocBemnienue»

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA
buonorus. Yrinyonéunsiii ypoBenb.10-11 kimaccel. MeToauveckne peKoOMeHIAIuy 1
pabouue nporpammsl. PI'OC.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://drofa-ventana.ru/material/biologiya-uglublennyy-uroven-10-klass-metodicheskoe-
posobie-sonin/
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