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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yueOGHOMY mpenmetry "buonorus" (manee - OMoJIOTHs) HA YPOBHE CPEIHEr0 0OIIero
oOpa3oBanus pa3paborana Ha ocHOBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpa3oBaHuu B
Poccwmiickoit ®enepanuny, ®IOC COO, ®OOIT COO, Konnenmuu mnpenonaBaHus y4eOHOTO IpeaMeTa
«buosnorus» 1 OCHOBHBIX MOJIOKEHUH (eaepanbHOi paboueil mporpaMmbl BOCITUTAHHUS.

VYuebnsiii npenmer «buosorusi» yriyonéHHoro ypoBHs uzydeHus (10—11 kiacchl) sSBIseTCS OJHUM
U3 KOMIIOHEHTOB MpeaMeTHOH oOmact «EcTecTBeHHO-Hay4Hble NpeAMeThl». COrIacHO MOJIOKEHUSIM
@I'OC COO npodunbHble yyeOHbIE TPEIMETHI, U3ydaeMble Ha yriIyOJEHHOM ypOBHE, SBISIOTCS CIIOCOOOM
mupdepeHnmann  00ydeHUsT Ha YypOBHE CcpeaHero oOmero oOpa3oBaHUs W IPU3BAaHBI 00ECIICUUTH
MIPEEeMCTBEHHOCTh MEXKy OCHOBHBIM OOILIUM, CPETHUM OOLIMM, CPEAHUM MPOPECCHOHATBHBIM U BBICIINM
oOpazoBanueM. B TO ke BpeMs KaXIblii U3 3THX y4eOHBIX NMPEIMETOB JODKEH ObITh OPUEHTHPOBAH Ha
NPUOPUTETHOE pelIeHre 00pa30BaTENbHBIX, BOCHHTATEIBHBIX M Pa3BUBAIOMIMX 3a/1a4, CBSA3aHHBIX C
npodopueHranueil 00yJarIIUXCcs U CTHUMYJIMPOBAaHHEM HHTepeca K KOHKPETHOW o01acTh Hay4yHOTro
3HAHUS, CBA3aHHOTO ¢ OMOJIOTHEN, METULIMHOM, SKOJIOTHEH, ICUXOJIOTHEN, CIOPTOM WJIM BOSHHBIM JICJIOM.

[IporpamMma o yueOHOMY mpeamery "buonorus" maét mpeacTaBieHUE O MU U 337a4ax U3YYCHHUS
yaeOHoro mpenMera «buosnorus» Ha yriayOnEHHOM YpPOBHE, OIpeaesseT o0si3areibHoe (MHBapUAHTHOR)
MPEeIMETHOE COJIep’KaHUe, €ro CTPYKTYpUPOBaHUE IO paslieiaM U TeMaM, paclpeelieHHe Mo Kiaccam,
PEKOMEHIyeT TMOCIEN0BaTeIbHOCTh HM3y4eHHUS Y4eOHOro Marepuaiga C Y4ETOM MEXKMNPEAMETHBIX H
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH oOywaromuxcs. B
nporpaMMe 1Mo OWOJIOTMH peaM30BaH IMPHHLUI MPEEMCTBEHHOCTH C HM3Y4YCHHEM OHOJIOTHH Ha YpPOBHE
OCHOBHOT0 0011ero o0pa3oBaHusi, Oyarogapss 4eMy HIpOCMaTpUBAETCS HAMNpPaBICHHOCTh Ha IMOCIEIYIOIIee
pa3BuTHE OHMOJIOTMYECKMX 3HAHWUN, OpPUEHTUPOBAHHBIX Ha (OpPMHpPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIIJIEHUS, PEACTAaBIECHUIN O 3I0pOBOM 00pase *HU3HU, HA BOCIIUTAHUE
OEpeKHOTO OTHOIIEHUS K OKPYXKAOIIEH MPUPOJHOHN cpene. B mporpamme mo OMOIOTHH TaKKe IMOKa3aHbBI
BO3MOXXHOCTH y4yeOHoro mpenmera «buonorusi» B peanuzanuu tpedoBanuii ®I'OC COO k miaHupyeMbIM
JTUYHOCTHBIM, METANpeIMETHBIM U MPEAMETHBIM pe3yiabTaTaM OOy4ueHUs U B (OPMUPOBAHUU OCHOBHBIX
BUJIOB Y4€OHO-I103HABATEIbHON JEATENILHOCTH 00YYAIOIIKXCS TI0 OCBOEGHUIO COJEPKAaHUSA OMOJIOTHYECKOrO
o0Opa3oBaHMs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

VYuebublii npeamer «buonorus» Ha ypoBHE CpegHEero oOmero oOpa3oBaHUS —3aBeplIaeT
Ouosoruuyeckoe oOpa3oBaHHME B IIKOJIE KM OPHUEHTUPOBAH Ha paclIMpeHue H yriayOleHue 3HaHUN
oOyyaroluxcst 0 XUBOW NPUPOJIE, OCHOBAX MOJIEKYJISPHOM M KJIETOYHOW OMONOrMM, SMOpPUOJIOTUU H
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJIEKIINH, OMOTEXHOIOTMH, IBOJIFOLIMOHHOTO YUYEHHUS U IKOJIOTHH.

Nzyuenne yueOHOTO mpeamera «bruonorusy» Ha yriiyOJIeHHOM YPOBHE OPUEHTHPOBAHO Ha MOJATOTOBKY
o0yyJaroImuxcs K MOCIeIyoIEeMy MOIYYeHUI0 OMOJIOTHYECKOro oOpa3oBaHMsA B By3aX M OpraHU3alMix
cpenHero mpodeccuoHanbHoro oOpa3zoBaHus. (OCHOBY €ro Ccojaep:KaHMsl COCTaBJIseT CHCTEMa
OMOJIOTMYECKUX  3HAHWI, TMOJIyUEHHBIX TMpPU  HM3yYEHUU  OOYyYaroIIMMHCS  COOTBETCTBYIOIIHX
CHUCTEeMaTUYEeCKUX pa3JielioB OMOJOTUU Ha YPOBHE OCHOBHOTO 001ero oopasosanus, B 10—11 kmaccax atu
3HAHUSA TOJYYaroT pa3BUTHE. Tak, pacUIMpeHbl M YyriIyOleHbl OWOJOTMYecKHe 3HAHHMs O PACTEHHSX,
KUBOTHBIX, TpHUOax, OaKTEepHsX, OPraHU3Me YeJOBEKa, OOIMX 3aKOHOMEPHOCTSAX KU3HU, JTOMOJHUTEIBHO
BKJIIOUEHBl OMOJIOTMUECKHE CBEJIEHUS MPHUKIAJHOTO U IOHCKOBOIO XapakTepa, KOTOpPbIE MOXKHO
UCIIONIb30BaTh KaK OPUEHTHPHI IS TOCIEAyIoUIero BbeiOOpa mpodeccun. Bo3mokHa Takke WHTETpalus
OMOJIOTMYECKUX 3HAHHWHA C COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TOTYYEHHBIMUA OOYYAIOIIMMHUCS TIPU H3y4YEeHUU
(bU3KUKN, XUMUH, Teorpaguu 1 MaTEMaTHKH.

CtpykTypa mporpamMmbl o ydeOHOMY mpenMery "buomorusa" oTpakaeT CHCTEMHO-YPOBHEBBINM U
HBOJIIOIMOHHBIN MOAXObI K U3yueHHIo 6nonoruu. CoriacHoO UM, U3y4aloTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapakTepHbIE MJsl JKUBBIX CHUCTEM pA3HOTO YpPOBHS OPraHU3alld{, 3BOJIOLMHU OPraHUYECKOro MHpa Ha
3emiie, COXpaHEHHsS OHMOJIOTHYECKOTO pa3zHooOpasmsi turaHethl. Tak, B 10 kiacce M3y4arOTCS OCHOBBI
MOJIEKYJISIPHOM M KIJIE€TOYHOW OWOJIOrHH, SMOPUOJIOTMM U OWOJIOTMM Pa3BUTHSA, T€HETHKH U CEJEKIIHUH,
OMOTEXHOJIOTHM M CHUHTETUYECKOW OMOJIOTHM, aKTYaJIM3UPYIOTCS 3HAaHWS OO0ydalomuxcs Mo OOoTaHUKeE,



300JI0TMH, aHAaTOMMHM, (PU3KOIOruM uenoBeka. B 11 kimacce u3yuaroTcs SBOJIIOLIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHHU U yueHue o ouocdepe.

VYuebubiii npenmer «buonorus» npusBaH 00eCHEUYUTh OCBOEHHE OOY4YarOIMMHUCS OMOJOTHYECKUX
TEOPUU U 3aKOHOB, MJIEW, NPUHLMUIIOB U IPABUJ, JIEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHbl MHpa, 3HaHUI O CTPOEHUH, MHOrooOpa3sMM M OCOOEHHOCTSX KIIETKH, OpraHW3Ma, MOIYJISLHH,
OMOIIEH03a, HKOCHCTEMBI, O BBIIAIOLIMXCA HAYYHBIX JIOCTUXKEHHUSAX, COBPEMEHHBIX MCCIEJOBAHUAX B
OMOJIOTUH, TPUKIAJHBIX aCHeKTax OMOJOTHYECKMX 3HaHWH. [ pa3BUTHS W TOJJEp)KaHUS WHTepeca
o0yJaromuxcs K OMOJIOTUU HapsAdy CO 3HAUUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepualia B COACP)KaHUU
IIPOrpaMMbl 110 OMOJIOTUH IPEAYCMOTPEHO 3HAKOMCTBO € UCTOPUEH CTaHOBJIECHHS U Pa3BUTHsI TOM MM UHOM
obnacti OHOJOrMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX YYEHBIX B pELICHHE Ba)KHEHIINX
OMOJIOTUYECKUX U HKOJIOTHYECKUX MPOOIIEM.

Henp wu3yuyenus yweOHoro mpenmera «buonorus» Ha yriyOJEHHOM YypOBHE — OBIAJICHUE
00y4aroIUMUCS 3HAaHUSAMU O CTPYKTYPHO-(YHKIIMOHAJIBHON OPraHMU3alMy )KUBBIX CUCTEM Pa3HOTO PaHra u
IpUOOpeTeHNe yMEHUH HCIOJIb30BATh 3TU 3HAHUA B (POPMUPOBAHMU MHTEpeca K ONpese€HHOW 00s1acTH
npoeCCUOHATLHON JIEATENIbHOCTH, CBSI3aHHOM ¢ OMoyorMell, miu K BbIOOpY y4eOHOTO 3aBeleHUs JUIs
IIPOJOJKEHHSI OMOJIOTMYECKOT0 00pa30BaHUsl.

JlocTwkeHue 1enau u3ydeHus ydyeOHoro mpeamera «buonorus» Ha yriiyOJaEHHOM ypOBHE
o0ecreynBaeTcs pelieHUueM CIeyoIuX 3a1au:

OCBOCHHE 00YUYAIOIIMMHUCS CHCTEMbI OMOJIOTHYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKHX TEOPHUSX,
KOHUENIUAX, THUIO0Te3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U IpPaBUaX, COCTaBISIOLUIUX COBPEMEHHYIO
€CTECTBEHHO-HAYUHYI0 KapTUHY MHpa; O CTPOEHHM, MHOrooOpasMM M OCOOEHHOCTSAX OMOJOTHUYECKUX
cucrteM (KJIeTKa, OpraHu3M, HONyJsuMs, BUA, OuoreoueHos3, 6uocdepa); O BBLIAIOLIMXCA OTKPBITHAX H
COBPEMEHHBIX HCCIIEJIOBAHUSIX B OMOJIOTHH;

O3HAaKOMJIEHHE OOYYaloIIMXCS C METOJAaMU II03HAHMSA >KUBOM MPHUPOABI: HCCIEI0BATENbCKUMU
MeToAaMU OHOJIOTMUECKUX HayK (MOJIEKYJISPHOM M KIETOYHOH Ouonoruu, sMOpHONIOTHM M OHOJIOTUU
pa3BUTHSL, TEHETUKHU U CEJIEKIMH, OMOTEXHOJIOIMH U CUHTETUYECKOW OMOJIOTHH, aJe€OHTOIOI MU, SKOJIOTHHN);
METOJIaMU CaMOCTOSITEJIBHOIO MPOBEIECHUSI OMOJOTMYECKUX MCCIEA0BaHUN B JIaOOpaTOPUM U B MPUPOAE
(HabmoieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNE);

OBJIa/IeHUE OOYYaIOIIMMUCS YMEHHUSIMHU: CAMOCTOSITENIbHO HAXOUTh, aHAJIU3UPOBATh M UCIOIb30BATh
OMOJIOTHYECKYI0 MH(POPMALIMIO; T0JIb30BaTbCd  OMOJOTMYECKOW TEPMUHOJOTHEH U  CHMBOJIMKON;
YCTaHABIIMBATh CBS3b MEXAY Pa3BUTHEM OHOJOTMM M COLMAIBHO-3KOHOMHUYECKMMM U 3KOJIOTHYECKUMU
poGJieMaMy YeJI0BEYEeCTBa; OLIEHUBATh MOCJIEICTBUS CBOEH JEATEIBHOCTH MO0 OTHOILEHUIO K OKpYXKaroIlen
NPUPOJHON cpesfie, COOCTBEHHOMY 3J0POBBIO U 3[0POBBIO OKPY)KAIOLIUX Jrojel; OOOCHOBBIBATH U
coOmogaTh Mepbl MPOQMIAKTUKA HH(EKIMOHHBIX 3a00JIeBaHUIl, NpaBWiIa IOBEACHHUS B INPHUPOJIE H
oOecniedyeHns 0€30MacCHOCTU COOCTBEHHOM )KM3HENEATEIbHOCTH B UPE3BbIUAHHBIX CUTYALUAX TPUPOIHOTO U
TEXHOTE€HHOI'0 XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HayYHbI€ OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YYaIOIIMXCS MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce 3HaKOMCTBA
C BBIJAIOIIMMUCS OTKPBITUSMH U COBPEMEHHBIMHM MCCJIEOBAHUSAMU B OHOJIOTHM, pEIIaeMbIMU €I0
npobieMaMy, METOJOJIOTHEH  OMOJIOTMYECKOTO0  HCCIENOBAaHUS, MPOBEIACHHUS AKCHEPHUMEHTAIbHbBIX
HCCIIETOBaHUM, pelieHus: OMOIOrHYecKUX 3aa4, MOJEIUPOBaHHS OMOJIOTHYECKUX 0OBEKTOB U MIPOLECCOB;

BOCIIUTaHHE y 00YUYaIOIIMXCS [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJE B IIEJIOM U K OTAEIbHBIM €€
00BbEKTaM U SIBIICHUSM; (OPMHPOBAHUE IKOJIOTUYECKOM, T€éHEeTHYECKONH I'paMOTHOCTH, OOIIEH KYIbTYpHI
MOBE/ICHUS B IPUPO/IC; MHTETPAI[UU €CTECTBEHHO-HAYUYHbIX 3HAHUI;

npuodpereHne  OO0y4aroImIMMHCS ~ KOMIIETEHTHOCTH B palliOHAJIbHOM  IPUPOJONOIb30BAHUU
(cobmroneHne MpaBUJI MOBEIEHHUS B TNPUPOJAE, OXpaHbl BUIOB, JKOCHCTEM, OHOCHEphl), COXpaHEHUH
COOCTBEHHOTO 3/I0pPOBBS U 37I0POBbsI OKPYKAIOLIHNX Jro/ied (COOM0eHns Mep MPO(UIaKTUKH 3a00IeBaHHIH,
oOecrieueHrne O€30MaCHOCTH  KHU3HEACSITEIbHOCTH B  UYPE3BbIYAWHBIX CUTyallMsIX MHPUPOJAHOIO U
TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE WCIOJIb30BAaHUs OMOJIOTHYECKUX 3HAHWM M YMEHHH B MOBCEIHEBHOU
KHU3HU;



CO3/IaHHE€ YCIIOBHMI NJI1 OCO3HAHHOTO BhIOOpa OOy4aIOIIMMUCS WHAMBHUIYaIbHON 00pa3oBaTelnbHOM
TPaeKTOPHUH, CIIOCOOCTBYIONIEH NocaeaytoneMy npodhecCHOHaTbHOMY CaMOONPEEIIEHUIO, B COOTBETCTBUU
C MHJIMBUyaTbHBIMHA HHTEPECAMHU U TIOTPEOHOCTSIMH PETHOHA.

OO11ee yncI0 4acoB, OTBEICHHBIX HA M3y4YeHUE OMOJIOTHH HA YIITyOJIEHHOM YPOBHE CPEIHETO O0IIEro
oOpazoBanus, coctaiseT 204 gaca: B 10 kimacce — 102 4gaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3
yaca B HEJICITIO).

OT60p OpraHu3aMOHHBIX (HOPM, METOJIOB U CPEJICTB OOYUYCHHS] OMOJIOTHH OCYIIECTBISETCS C yU4ETOM
cieun(UKA €ro COACpKaHWA M HANpPaBICHHOCTH HA MPOJOIDKEHHE OHOJIOrMYecKOoro oOpa3oBaHHS B
OpraHu3alusIX cpeaHero NpohecCUOHaIbLHOTO U BBICILIEI0 00pPa30BaHMUs.

OO0s13aTeNIbHBIM YCIOBUEM MPU O0yYEeHUH OWOJIOTUU Ha YrIIyOJEHHOM YPOBHE SIBIISIETCS POBEACHHE
1a00paTOpHBIX M TpakTHUecKuX paboT. Takke yudacTne 0OydaroUIMXCS B BBINOJHEHWU IMPOEKTHBIX M
y4eOHO-HCCIIeIOBATENbCKUX PabOT, TEMATHKAa KOTOPBIX OIPEIENIETCSl YUUTEIEM Ha OCHOBE MMEIOLIMXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

CopepxaHue NpOrpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOOUT B IPOBEPKY TOCYAAPCTBEHHOU
uroroBoi arrectaruu (I'MA).

Tema 1. Buosorusi Kak HayKka

CoBpemeHHass Ouonorus — KOMIUIEKCHas Hayka. Kparkas wucTopus pa3BUTHS OHOJIOTHH.
buonornyeckue Hayku W u3ydaemble MMM IpoOsiembl. DyHIaMeHTaJIbHbIE, NMPUKIATHBIE M ITOUCKOBbIE
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OHOJIOrMM B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpa.
[Tpodeccun, cBszanHble ¢ Ononorueil. 3HayeHHE OHMOJOTMH B TMPAKTHYECKOH JEATEIBHOCTH YeJIOBEKa:
MEIMILIMHE, CEIBCKOM XO035IIICTBE, TPOMBIIIJIEHHOCTH, OXPaHE IPUPOJIBI.

JdeMoncTpanmun

[Moptpetsr: Apuctorens, Teodpacr, K. JIunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseit, I'. Mennens,
B. U. Bepnanckuii, W. I1. ITaBnos, . U. Meunukos, H. U. BaBunos, H. B. Tumodeen-PecoBckuii, JIx.
Yorcon, ®@. Kpuk, /I. K. benses.

TaGnuie! u cxembl: «CBsI3b OMOJIOTUH ¢ APYTUMH HayKaMny, «CrcreMa OHOJIOTHUECKUX HAYK.

Tema 2. /KuBble cucTeMbl M X H3YUYeHHE

JXKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA JKHMBBIX CHCTEM: €IHWHCTBO
XUMHMUYECKOTO COCTaBa, IUCKPETHOCTh U LEIOCTHOCTb, CIIOXHOCTb W YIOPSJAOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CAMOOPTIaHU3aLMsl, CAMOBOCIIPOU3BEACHHE, PA3APAKUMOCTh, U3MEHUYNBOCTD, POCT U Pa3BUTHE.

YPpOBHH OpraHu3alvi KUBBIX CUCTEM: MOJEKYISPHBIM, KJIETOYHBIM, TKAHEBBIA, OpPraHU3MEHHBIN,
MTONYJIALIMOHHO-BHJIOBOM, 3KOCHCTEMHBIN (OMOreoneHOTHYECKHIA), O6unochepHbIil. IIponeccsl,
MPOUCXOJAIINE B JKUBBIX cucTeMax. OCHOBHbIE NpU3HAKMU XKUBOro. JKu3Hp kak (opma CyliecTBOBaHHS
Matepun. Hayku, n3ydaromme *HUBbI€ CUCTEMBI Ha PA3HBIX YPOBHAX OpPraHU3aLUu.

N3ydenue xxuBbIx cucteM. Meronbl 6nonornueckoi Hayku. Habmonenue, uaMepeHue, 3KCepuMeHT,
cucreMarusanus, meraaHanns. [loHATHE O 3aBUCHMOWM M HE3aBUCUMOW IepeMeHHOM. llmanmpoBaHume
skcnepumenTta. IloctanoBka u mpoBepka runore3. HyneBas rumore3a. Ilonstue BBIOOPKHM U €€
JIOCTOBEpPHOCTh. Pazbpoc B Omoiornyeckux AaHHBIX. OLEHKa JOCTOBEPHOCTH MOIYYEHHBIX PE3yJbTaTOB.
[TprunHbI HCKa)KEeHUS PE3yIbTATOB HKCIIepUMeHTa. [loHATHE CTaTUCTUYECKOTO TeCTa.

JdemMoHcTpanuu

Tabnuue! u cxembl: «OCHOBHbIE MTPU3HAKK KU3HU», «buongoruueckue cuctembl», «CBONCTBA KUBOU
MaTEpUn», «Y pOBHU OpraHU3aLUH )KUBOW IPUPOIBI», «CTPOEHHE JKUBOTHON KIETKNY», « TKaHU KUBOTHBIXY,
«CHCcTeMbl OPraHOB YeJI0BEUYECKOro oprannuiMay, «buoreonenos», «buocdepa», «MeTo1bl U3ydeHUS )KUBON
MIPUPOABI».



O6opynoBanue: JnaboparopHoe 0OOpyIOBaHWE IS TPOBEACHUS HAOMIONECHUN, W3MEpPEHUH,
SKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHUE Pa3IUYHBIX METOI0B IIPU N3YYEHHUH KHUBBIX CUCTEM).

Tema 3. buosorusi KieTrku

Krnerka — cTpykTypHO-QYHKIMOHANbHAS €AUHUIA KUBOro. McTopus oTKphITUsA KieTKu. PaGoTsl P.
I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Illnetinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS
COBPEMEHHOU KJIETOYHON TEOPUHU.

MeToasl MOJICKYJISIPHON ¥ KJIETOYHOH OWOJIOTMH: MHUKPOCKOIHUS, Xpomarorpadwus, snekrpodopes,
METOJI MEUEHBIX aTOMOB, AuddepeHuanbHoe HeHTpUPYrupoBaHue, KyIbTUBUPOBAHUE KIIETOK. M3yueHue
Quxcuposannvix Kiemox. DNEKTpOHHAs MHKpockonusi. Kowugoxanvnaa muxpockonus. BumanvHoe
(npudsicusHenHoe) usydieHue Kiemox.

JdemMoHcTpanuu

[Toptpertsr: P. I'yk, A. Jleenryk, T. [lIBann, M. nelinen, P. Bupxos, K. M. bap.

Tabmuubl 1 cxeMbl: «CBETOBOM MHMKPOCKOM», «DJIEKTPOHHBIM MHUKpPOCKOI», «VcTopusi pa3BUTHS
METOJI0B MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOW  MHMKPOCKOI, MHUKpONpENapaTrbl pacTUTENbHBIX, JKUBOTHBIX H
OaKkTepuaIbHBIX KIETOK.

IIpakTnyeckas padora «/3ydyeHue MeTo10B KIETOYHOM Ononoruu (xpomarorpadus, snekrpodopes,
maddepennmanpaoe neHTpudyruposanue, [1LP)».

Tema 4. XumMuveckasi OpraHu3anus KIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPAMHUKPOIJIEMEHTBl. Boma u €€ posib Kak
pacTBOPUTEIIS, pEareHTa, y4acTUe B CTPYKTYPUPOBAHUU KJIETKH, TEIJIOPEryssuui. MUHepaibHbIE BEleCTBa
KJIETKH, UX OMOJorudeckast poiib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Oprannueckue BeliecTBa KIETKU. buonornueckue mnonumepsl. benku. AMHHOKHCIOTHBIA COCTaB
6enkoB. CTpykTypbl OenkoBoi Monekynbl. [lepBuuHas cTpykTypa Oenka, mentuaHas CBsi3b. BTopuuHas,
TpeTH4Hasi, 4YeTBepTUYHAsi CTPYKTyphl. Jlenatyparmus. CBoiictBa OenkoB. Kiaccudukanus OenkoB.
buonornueckue ¢pynkunu 0enkoB. [lpuonvl.

VYrneBoabl. MoHOCaxapuibl, 1ucaxapubl, OJIMrocaxapusl U nonucaxapuapl. OOMKN MI1aH CTPOSHUS
1 QU3UKO-XMMHUYECKHE CBOWCTBA YIIeBo0B. buonornueckue GpyHKIUHN yTiaeBoI0B.

Jlumuapl. TunpodunbHo-ruapodoOHble cBolicTBa. Krnaccmdukanus munuaos. Tpuriaunepuasl,
dbochonmunuapl, Bocku, crepouabl. buonorundeckue Qynkiuu nununoB. OOmuMe cCBONCTBA OMOIOTHYECKUX
MeMOpaH — TeKy4eCTbh, CHOCOOHOCTh K CaMO3aMbIKaHUIO, TOJIYIIPOHUIIAEMOCTb.

Hyxneunnosbie xucnotel. JJHK u PHK. Crpoenne nyknenmHoBbix kucior. Hykneoruasl. [IpuHinmn
komruiemMenTapHoctu. IlpaBuno Yaprapda. Crpykrypa JHK — nBoitHas crupans. MecToHaxoxaeHHe U
ounonornueckue ¢pynkiun JJHK. Buast PHK. ®ynkiuun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruyeckue cBs3u B Mosekyine AT®. buonorundeckue QyHkimm
AT®. BoccTaHoBEHHBIE NTEPEHOCUUKH, UX (YHKLIUU B KieTKe. Jpyeue nykneosuompugpocpamor (HTD).
CexsenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykrypHast Ouosorus: OuOXMMHYECKHE U OMO(U3MUECKHE HCCIENOBAaHUS COCTaBa M
MIPOCTPAHCTBEHHOIN CTPYKTYpbl OMoMonekyn. Mooenuposanue cmpykmypol u QYHKYUll OUOMONEKY U UX
Komniaekcos. KomnviomepHuiil Ou3aun u opeanudeckuti CuHme3 OUOMONEKY U UX HEeNPpUPOOHLIX AHATI0208.

JdemMoHcTpanuu

[Moptpertsr: JI. [onunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, ®. Conrep, C. [Ipy3unep.

Huarpammbl: «Pacnipenenenue XMMHUYECKUX 3JIEMEHTOB B HEXKHUBOM mpupoae», «Pacrpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOAEH.

Tabmuuer u cxemsl: «llepuoguueckas TabiuIa XUMHYECKUX 3JIEMEHTOB», «CTpOeHHE MOJEKYJIbI
BOob», «BemiecTBa B cocraBe OpraHu3MoB», «CTpoeHue MoJeKylbl Oenkay, «CTpyKTypbl OeIKoBOM
MOJIEKYIbI», «CTpOoeHHE MOJIEKYJ YIIeBO10BY», «CTpoeHHe MOJIEKYJ TUIUA0BY, «HyKIenHOBbIE KUCTIOTHIY,
«Ctpoenue Monekyinsl ATDy.



OO6opynoBaHue: XUMHYECKast TOCy1a U 000pyI0BaHHE.

JlaGopaTopHas padora «OOHapyXeHHE OCITKOB C TOMOIIBIO KAYE€CTBEHHBIX PEAKITUI».

JlaGopaTopHas padora «lccienoBanue HyKICHHOBBIX KHCIIOT, BBIICICHHBIX U3 KIETOK Pa3IMYHBIX
OpPraHHU3MOBY.

Tema 5. Ctpoenue u yHKUMH KJIETKH

Tunsl kneTok: sykapuoTuyeckast U npokapruoruueckas. CTpykTypHO-()yHKIIMOHAJIbHbBIE 00pa30BaHMs
KJIETKU.

CrtpoeHre mNpOKapHOTHUECKOW KieTku. Kierounas crenka Oaktepuii u apxeid. OcoOeHHOCTH
CTPOEHUsI TeTepoTpo(HOM U aBTOTPOPHON NPOKAPUOTUYECKUX KIETOK. MecTo M posib IPOKapuoT B
OnolEeHO3aX.

Crpoenne # (YHKIMOHMPOBAHUE OHYKapHOTHUECKOW KieTkd. [lnmasmarmyeckas wmemOpaHa
(mna3manemma). CTpykTypa Iula3MaTHU4eCKOM MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3 IUIa3MaTHUUYECKYHO
MeMOpaHy: mnaccuBHbIA (nuddy3us, obmery€HHas muddysus), aKTUBHBINA (NMIEPBUYHBIA W BTOPUYHBINA
akTUBHBIN TpaHcnopT). [lomynponunaemocts MeMOpansl. Pabota HaTpuii-kanneBoro Hacoca. DHJIOLUTO3:
NUHOIUTO3, (aromuro3. Jk3ouuto3. Kierounas crenka. CTpykTypa W (DyHKIMHM KJIETOYHOH CTEHKH
pacTeHuii, rpudoB.

utormasma.  Hurto3omb.  Ilurockener.  JIBmkeHune  nurtoruiasmbl.  OpraHouibl  KJIETKH.
OnHomeMOpaHHBIE OPraHOM bl KJIETKHU: sHomIazmaruyeckas cetb (OI1C), annmapar [Nonbku, IM30COMBI,
UX CTpoeHMe © (yHKOUU. B3auMOCBS3b OZHOMEMOPAaHHBIX OpraHouAOB KieTku. CrpoeHue
rpaHyIsIpHOTOpEeTUKyIymMa. Mexanusm nanpaeienus 6eakog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJICTOYHBIX MeMOpaH. ['aakuil (arpanysisipHbIi) 3HI0MIa3MaTHYeCKH peTUKyIyM. CekpeTopHas (QyHKIUSA
anmapara ['onbmxu. Moougurayus benxos 6 annapame Ionvoocu. Copmuposka Oenkos 6 annapame
Tonvoxcu. TpancnopT BeliecTB B KieTKe. Bakyonu pactutenbHbIX KieTok. Kierounsiit cok. Typrop.

[TosnryaBTOHOMHBIE OpraHOU/bI KJIETKU: MUTOXOHJPHUHU, IIACTULIBL. [Ipoucxodcoenue MumoxoHoputi u
nracmuo. Cumbdbuocenez (K.C. Mepeosickosckuti, JI. Mapeynuc). CtpoeHne M (QyHKIMH MUTOXOHAPHUH H
riactua. IlepBuuHble, BTOPUUHBIE U CIIOKHBIE TUIACTH]IBI (POTOCUHTE3UPYIOLIUX 3YKApUOT. XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUMH.

HememOpannbie opranounpl kiaeTku CTpoeHue M (YHKIMM HEMEMOPAHHBIX OPraHOMJIOB KJIETKHU.
PuGocombl.  Ilpomesrcymounvie  gpunamenmol.  MUKpOOUIAMEHTBI.  AKMUHOBbIEMUKPODUIAMEHMbL.
MpliieyHble KIETKU. AKmMuHosbie KOMNOHEHMbl Hembluleunblx Kiemok. MuxkpoTpyoouku. Kierounslit
ueHtp. CTpoeHue u ABMXKEHUE KI'YTHUKOB M pecHHYeK. Mukporpybouku nuromiasmsl. Llentpuons. benku,
accoyuupogantvle ¢ MuKpoguiamenmamu u muxpompybouxamu. Momopnuvie 6enxu.

SAnpo. Ob6onouka siapa, XpOMaTHH, KapUoOIUIa3Ma, SAPBILKH, UX CTpoeHHue M (yHKIMU. SnepHblid
OenkoBbIil MaTpuKC. IIpocTpaHCTBEHHOE PAaCHOIOKEHHE XPOMOCOM B MHTEp(a3sHOM siape. Dyxpomamun u
cemepoxpomamun. BelKku XpoMaTWMHAa — TUCTOHBI. /Junamuxa sdepHou 000n0uku 6 mumose. foepmbiii
MpaHcnopm.

Knerounbie BrimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3yKapuoT (pacTHTENbHOM,
KUBOTHOMU, TpUOHON).

JdemMoHcTpanuu

[optpersr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuupelr u cxembl: «CTpoeHHE 3YKapUOTHYECKOM KIeTkn», «CTpoeHHe >KUBOTHOW KIETKHY,
«CTpoeHue pacTUTENbHON KIeTKH», «CTpoeHrue MHUTOXOHAPHM», «Sapoy, «CTpoeHne MpoKapHOTHUECKON
KIIETKI».

O6opynoBaHHe: CBETOBOM MHUKPOCKOIN, MHUKpOIpENnaparbl pacTUTEIbHBIX, >XUBOTHBIX KIIETOK,
MHUKpPOITpEnapaTsl OaKTepHaIbHBIX KIETOK.

JlaGopaTopHas padora «/3yueHne CTpoeHUs KJIETOK Pa3TUUYHBIX OPraHU3MOBY.

IIpakTnueckas padora «/I3ydyeHue cBOMCTB KJIETOUHON MEMOPAaHbBI».

JlabGoparopHas padora «/cciaeqoBanne mia3Mosn3a 1 JemIa3MoJIn3a B pACTUTEIIbHBIX KIETKAX).

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOIIIA3MbI B PACTUTENBHBIX KJIETKAX).



Tema 6. O0MeH BellecTB U NMpeBpalleHue JHEPrUu B KJIeTKe

AccuMWISIIIAS U TUCCUMUJIALIUS — JIB€ CTOPOHBI MeTabon3Ma. Tumbsl 0OMeHa BELIECTB: aBTOTPO(HBII
U reTepoTpoHBIH. YYacTHe KUCIOpoJa B OOMEHHBIX IpoLeccax. JHepreTudeckoe obecreueHne KIeTKH:
npeBpamieHne AT® B oOMeHHbIX mporeccax. @DepMEHTATHBHBIN XapakTep peakluil KIETOYHOTO
Merabomm3ma. DepMeHTH, WX CTPOCHHE, CBOMCTBA W MexaHu3M JeicTBusa. KodepmeHTsl. OTauyus
(bepMEeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-akTHUBaTOpbl U OCNKU-MHTUOUTOPHI. 3aBUCUMOCTD
CKOpPOCTH (PEepMEHTATUBHBIX PEAKIUN OT Pa3IHMUHBIX (PAKTOPOB.

IlepBuuHbIl CUHTE3 OpPraHMYECKHX BELIECTB B KileTKe. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
domocunmes y b6axmepuii. Ceemocodbuparowjue nuemenmsli U NUSMeHmMbl pPeaKyuoHHoz2o yermpa. Ponab
XJIOPOILIacTOB B mporecce gorocuHTe3a. CBeroBas u TeMHoBas (a3bl. Pomoovixanue, Cz., Cq4. u CAM-
munsl  pomocunmesa. IIpoayKTUBHOCTH (OTOCHMHTE3a. BiusHue pa3nu4HbIX (PAKTOPOB HA CKOPOCTh
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

Xemocunte3. Pa3zHooOpa3ue  OpraHu3MOB-XEMOCHHTETHKOB: HUTpUUIMpYIOIIHEe OakTepuw,
&Kele300aKTepun, cepodbaKkTepuu, BOJIOPOIHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3a.

Amnaspobnsie opraun3msl. Buasr 6poxenust. [IpoaykTsl OpoXKeHHS U UX HCIIOJIIB30BaHHE YETIOBEKOM.
AHa’po0HBIE MEKPOOPTaHU3MBbI KaK 00BEKTHl OMOTEXHOIOTUU B BO30YAUTENN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3Heprerudeckoro obmena. [loaroroBurenbHblid dTam. ['nmukonus —
OECKHUCIOPOAHOE PACIHICTNICHUE TITFOKO3bI.

buonoruueckoe okucieHue, WIM KIETOUYHOE JbixaHue. Poib MUTOXOHIpPHII B Ipoleccax
ouosornyeckoro okucieHus. Llukmudeckue peakiuu. OkucnaurenbHoe (ochopunupoBanue. IHepeus
Membpannoeo epaduenma npomonos. Cunmez AT®: paboma npomonnot AT@-cunmasvl. [lpeumyiiecTBa
a’poOHOro MyTH OOMEHa BEIIeCTB Nepe/] aHa3POOHBIM. DPPEKTUBHOCTh SHEPTETUIECKOT0 0OMEHa.

JdemMoHcTpanuu

[optpersr: [Ix. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Murtuen,
I'. A. 3aBap3uH.

Tabmumpr u cxembl: «DoTocHHTE3», «JHepreTudeckuit odmen», «buocunres Oenkay, «CTtpoeHHe
bepmenTa», «XeMOCHHTE3Y.

O6opynoBaHMe: CBETOBOW MHMKPOCKON, O0OOpyJOBaHUE JUIsl MPUTOTOBIEHUS TOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padora «/I3yueHne KaTaaIUTUYECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMepe aMHJIa3bl
WM KaTaasbl)».

JlabopaTtopnasi paGora «/3ydeHune ¢GepMEHTATUBHOTO pACIICIJICHUs TEPOKCHIa BOAOPOJa B
PACTUTENBHBIX U KUBOTHBIX KIETKAX).

JlaGopatopHas padora «CpaBHeHHUE NPOLEecCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE TPOILIECCOB OPOKEHUSI U JIBIXAHUSI.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJeTKe

Peakuumn marpuyHoro cuuresa. [IpMHIMI KOMIUIEMEHTapHOCTH B pEaKLUsAX MaTPUYHOIO CHHTE3A.
Peanuzanus HacnencTBeHHOM uHpopMmauuu. ['eHeTndyeckuil Koj, ero cBoifctBa. TpaHckpumuus —
MarpuuHblid  cuHTe3 PHK. IIpuHOMIBI TpaHCKpUIIIMK: KOMIUIEMEHTApPHOCTh, AHTHIIAPAJLIEIBbHOCTD,
acumMeTpudHOCTh. Co3spesanue mampuunvix PHK 6 aykapuomuueckoii kiemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuyactue TpancnoptHeix PHK B GnocunTese Oenka. YcioBust OnocunTesa
6enka. KogupoBanue amuHokucnot. Poibs pudocom B OnocunTe3e Oernka.

Cogpemennvie npeocmagnenuss o cmpoenuu cenog. OpraHuzanus reHoMa y MpOoKapuoT M 3YKapuoT.
Perynsamus aktuBHOCTH TeHOB y mpokapuoT. ['mmoresza omepona (®. XKakoO, XK. Mano). MonexyrapHulie
MexXaHusmMbl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecynayuu pabomwl cenos. Perymnsauus
O0OMEHHBIX MPOIIEecCOB B KieTke. KieTouHslil romeocTas.

Bupycbl — HeksleTouHble (OPMBI KU3HU U oOnHMraTHele mapa3utbl. CTpOEHUE MPOCTHIX U CIOXKHBIX
BHPYCOB, pETpPOBUPYCOB, OaktepuodaroB. Kuswenuwii yuxn J[HK-cooepocawux eupycos, PHK-
cooeporcawux supycos, bakmepuogazos. Oopamuas mpancKpunyus, peeepmasa, uHmezpasd.



Bupycubsie 3aboneBanusi uenoBeka, >XMBOTHBIX, pacteHuid. CIIUJI, COVID-19, conwmanbHbie ©
MEAUIMHCKUE MPOOIEMBI.

Buoungopmamura: unmeepayus u awanuz 6oavwux maccusos («bigdatay) cmpyxkmyphuix
buonocuueckux dannwvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpoepammupyemvie GyHkyuu 6e1Kos.
Cnocobwl 0ocmasku nekapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmuuer u cxemsl: «bruocunres 6enkay, «I eHeTnueckuii Koy, «Bupycs», «baktepuodarm.

IMpakTnyeckas padora «Co3nanue MOJICIU BUPYCay.

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Knerounsnii mmki, ero mepuonsl u perymsauus. MuTepdasza m muto3. OcoOEHHOCTH MHPOIECCOB,
npoTrekarmux B uHTepdase. [loaroroBka kiaeTku K aeneHuto. [IpecuHTeTrueckuii (MOCTMUTOTUYCCKUN),
CUHTETUYECKUHN U MOCTCUHTETUYECKUH (MIPEMUTOTUYECKHIT) Tepro/ bl HHTEP(Da3hI.

Marpuunbiii cunte3 JJHK — permukarnusa. [lpunnuner perummkanuu JIHK: xoMmiemMeHTapHOCTb,
IIOJIyKOHCEPBATUBHBIM CHUHTE3, aHTUNapauienbHOCcTh. Mexanusm pemukanuu  JIHK.  Xpomocowmsl.
Crpoenue xpomocoMm. Temomepsl U TeoMepasza. XpOMOCOMHBIM HAOOP KIETKUA — KapUOTHUII. IUTUIONTHBIN 1
rarmIoNIHbIN Habopkl XpoMocoM. ['oMonoruuHbie XpoMocoMbl. [1010BBIE XPOMOCOMBI.

Henenne xnetkn — mMuTo3. CTaauu MUTO3a U MPOUCXOJAIIME B HUX Hpouecchl. Tumbel MuTo3a.
Kapnokunes n nuroknnes. buosornueckoe 3Ha4eHUE MUTO3A.

Perynsanus mutotndeckoro nukia kietku. [Iporpammupyemas kiietouHasi TuOenb — anomnros.

Knerounoe sapo, XpoMocoMbl, (YyHKIMOHaJIbHAas TEeHOMUKA. Mexanuzmsl npoaugepayuu,
oughghepenyuposku, cmapenusa u eubenu xiemox. «L{ugposas kremka» — ouounHgopmamuyeckue mooenu
@DYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabnuipr 1 cxeMbl: «KU3HEHHBINH LUK KIETKW», «MuTo3y», «CTpoeHue Xxpomocom», «Pemnukanus
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathbl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlaGopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpEnapaTaxy.

JlaGopaTtopHas padora «HaOmoneHue MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpenaparax).

Tema 9. CTtpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe paszHooOpasue opraHu3MoB. OJHOKIIETOUHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHbIE
OpPTraHU3MBI.

OCOOEHHOCTH CTPOCHMSI M KHU3HEIEATENbHOCTH OJHOKJIETOYHBIX OpraHusmoB. baktepuu, apxewu,
OJIHOKJIETOYHbIE TPHObI, OHOKIJIETOYHBIE BOJAOPOCIH, JpyTrUe NpoTUCThl. KoloHMaIbHbIE OPraHU3MBI.

B3aumocBsi3p yacTell MHOTOKJIETOUHOTO OpraHu3Ma. TkaHu, opraHbl U CUCTEMbI OpraHoB. OpraHusm
Kak equHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTHTENBHBIX TKaHEH: oOpa3oBaTeibHas, MOKPOBHAs, MPOBOJSIIAS,
OCHOBHasi, MexaHuuyeckas. OcoOeHHOCTH CTpoeHus, (YHKUMNH W pacloloXeHUs TKaHeH B opraHax
pacTeHui.

TkaHM >KMBOTHBIX M YeJOBeKa. THUMbl >KUBOTHBIX TKaHEW: SIUTEIUANbHasi, COECIUHUTEIbHAs,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTPOEHUs, (PYHKIMIA U PacroyioKeHUs] TKaHell B opraHax >KMBOTHBIX M
YeJI0BEKa.

Opransl. BereratnuBHble U FeHEPATUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPTAHOB KUBOTHBIX
1 yenoBeka. OyHKIMN OPraHOB U CUCTEM OpPIaHOB.

Onopa Ttena opranu3moB. Kapkac pacreHuil. CKeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>KHBII 1 BHYTpeHHMI ckeneT. CTpOEHHE U TUITbI COEIUHEHNS KOCTEH.



JIBukeHne opraHu3MoB. /JIBIDKEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOMIIHOE, >KTYTHKOBOE,
pecHuyHOe. J[BMKEHUE MHOTOKJIETOYHBIX PACTEHMI: TPONMM3MBI U HACTUU. [[BH)KEHHE MHOTOKJIETOYHBIX
’KMBOTHBIX U YeJOBEKa: MbllIeyHas cucrema. Pediekc. CkeneTHble MBI U UX paboTa.

IInranue opranusmos. lloriomenne Boabl, yriIeKUCIOro ra3a ¥ MUHEPAJIbHbIX BEUIECTB PACTCHUSMMU.
[IutaHnue XUBOTHBIX. BHYTpHUIOIOCTHOE M BHYTPUKIETOYHOE muUIeBapeHue. lIuTaHue nO3BOHOUYHBIX
AKUBOTHBIX. OTAeNbl NUIeBapuTeIbHOrO TpakTa. IlumeBapurenbusie xene3bl. [InmeBapurensHas cucreMa
YEJIOBEKa.

Ipixanue opranm3moB. Jlpixanwe pacrteHuid. Jlpixanwe xKuBOTHBIX. Juddys3us ra3zoB uepes
noBepxHOCTh KieTku. KoxkHoe npixanue. JlpixarenpHas moBepxHOCTh. KabGepHoe U JErovyHOE AbIXaHHE.
JIpIXaHWe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. OBOJIOLUMOHHOE YCIOKHEHHE CTPOEHUs JIETKUX
II03BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHas cucreMa uenoBeka. MexaHW3M BEHTWIALUU JIETKUX y NTUL U
MJICKOTUTAIOMNX. Perymnsaius apixanus. J{prxareapbHble 00BEMBI.

TpancnopT BewlecTB y OpraHu3MoB. TpaHCHOPTHBIE CUCTEMbl pacTeHUM. TpaHCHOPT BEIIECTB Yy
KUBOTHBIX. KpoBeHOoCHass cuctema M e€ opranbl. KpoBeHOCHass cuUCTEMa MO3BOHOYHBIX JKUBOTHBIX H
yenoBeka. Cep/iie, KpOBEHOCHBIE COCYIbI U KpoBb. Kpyru kpoBooOpaiiieHusi. DBOJIOLMOHHbBIE YCIOXKHEHUS
CTPOEHUSI KPOBEHOCHOW CHCTEMBI TIO3BOHOYHBIX KHBOTHBIX. PaboTa cepama u e€ perymnsius.

Boinenenue y opranu3moB. Beiienenue y pacteHuid. Beinenenue y kMBOTHBIX. COKpaTUTENIbHbBIE
Bakyonu. Opranbl BbiAeneHus. OuiabTpaius, ceKpelus U o0paTHOEe BCAChIBAHHE KaK MEXaHU3Mbl PaOOTHI
OopraHoB BblieneHMs. CBSI3b IOJIOCTH Te€la ¢ KPOBEHOCHOW W BBIIEIMTEIbHOW cuctemMamu. Boiienenue y
MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u QpyHKnmoHupoBanue HedpoHa. OOpa3oBaHue
MOYH Yy YEJIOBEKa.

3amuTa y OpraHuM3MoB. 3aluTa Y OJHOKJIETOYHBIX oOpraHu3MoB. Crnopbl OakTepuid M LUCTHI
MpoCTEHIIMX. 3alUTa Y MHOTOKJIETOYHbIX pacrteHuil. Kyrukyna. CpeacTBa NMacCMBHOM M XMMHUYECKOM
3auThl. UTOHIUABI.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX NpPOM3BOAHBIEC. 3alllUTa OpraHu3Ma OT
6onesneil. MmmyHHas cucreMa 4yenoBeka. KieTO4yHbIE M TyMmMOpallbHbII HUMMYHUTET. BpoxnéHHbli u
npuoOpeTéHHBIN crienn(pUIecKuii MMMYHHUTET. Teopusi KIIOHAIbHO-ceNleKTUBHOTO nMMmyHHTeTa (I1. Dprmx,
®. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHl OpraHu3MOB. Poib BpOXKIEHHOIO UMMYHUTETA B
Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

Pa3npaxuMocTs M peryisinus y OpraHu3MoB. Pa3zapa)kmMoCTb y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisiius y pacTeHuil. POCTOBBIE BeneCTBa U UX 3HAYCHUE.

HepBHast cucrema u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas cucrema M €€ OTHEINBI.
OBOJIIOIIMOHHOE YCIIO)KHEHNUE CTPOEHUs HEPBHOM CHUCTEMBI Yy MXUBOTHBIX. OTHEnIBl TOJOBHOIO MO3Tra
MI03BOHOYHBIX KUBOTHBIX. Pedekc u pedaexropHas ayra. besycioBHble U YCIOBHBIE peQIIEKCHI.

I'ymopanbHas perymisiius ¥ 3HJIOKPUHHAs CHCTEMa >KUBOTHBIX M uejoBeka. Kene3bl dHIOKPUHHOM
CUCTEMBbl M UX TOpMOHBL [lelicTBue TOpMOHOB. B3aWMMOCBA3b HEPBHOW W SHIOKPHUHHOM CHCTEM.
I'unoranamo-runoguzapHas cucrema.

JdemoncTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuupl u cxembl: «OTHOKIETOUHBIE BOJOPOCTN», «MHOTOKJIETOYHBIE BOJIOPOCTNY, «bakTepumy,
«IIpocreiimme», «OpraHbl IBETKOBBIX pacTeHUI», «CHCTEMBl OPraHoB IIO3BOHOYHBIX >KMBOTHBIX»,
«BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHu pacreHuit», «KopHeBble cucrteMbl», «CTpoeHHE CTeOIs»,
«CTpoeHHE JMCTOBOM IUIACTHHKW», «TKaHM JKMBOTHBIX», «Ckener uyenoBeka», «llnmeBapurenpHas
cucteMay, «KpoBeHocHas cucremay, «JlpixaTenbHas cucreMa», «HepBHas cucremay, «Koxa», «MblmeuHas
cucteMay, «BpinenurtenbHas cucrema», «JHIOKpUHHAsA cuctemay, «CTtpoeHue Mblib», «MMMyHUTETY,
«KumeunononoctHsie», «Cxema NUTaHUs pacTeHui», «KpoBEHOCHBIE CUCTEMBI IIO3BOHOYHBIX KMBOTHBIX»,
«Ctpoenne ruapb», «CTpoeHue muaHapum», «BHyTpeHHee cTpoeHue n0XxzaeBoro uepBsi», «HepsHas
cucrema poid», «HepBHas cucrema asarymku», «HepBHas cuctema npecMbikaromuxcs», «HepBHas cucrema
ntuiy, «HepBHas cucrema miexonurtammuxy, «HepBHas cucrema yenoBekay, «Pediexc.



O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHKpPOIpernapaTbl  OJHOKJIETOYHBIX  OpPraHHU3MOB,
MHUKpOIpenaparsl TKaHEH, paKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKHUX, IKHUBBIC
9K3EMILISPhl KOMHATHBIX PACTEHUH, repObapuul pacTeHUi pa3HbIX OTIENIOB, BIAKHBIC MMPENapaThl >KUBOTHBIX,
CKEJIEThl MO3BOHOYHBIX, KOJUICKIIMH OCCIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YelOBeKa, 00O0pYIAOBaHHE s
JEMOHCTPAllMd TOYBEHHOTO M BO3AYIIHOTO MUTAHHS PACTEHUH, pacllelUIeHHs] Kpaxmaia U OelKOB MOJ
neiictueM (hepMEHTOB, 00OpYyIOBaHUE ISl JEMOHCTPAIMH OMBITOB 10 MU3MEPEHUIO KUZHEHHOW EMKOCTH
NErKUX, MEXaHU3Ma JbIXaTEIbHBIX JBUKEHUN, MOJIETTU TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3ydyeHue TkaHeH pacTCHUIN.

JlabGoparopHas padora «/3yueHue TKaHei )KUBOTHBIX».

JlabGoparopHas padora «3yueHue opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3mHokeHHMe U pa3BUTHE OPTAHU3MOB

@DopMBI pa3MHOKEHHUSI OPTaHU3MOB: Oecrosoe (BKIItoUasi BEreTaTUBHOE) U MOJI0BOE. Buapl Oecmoioro
Pa3MHOXKEHHUS: TIOYKOBAHUE, CIIOPYJISAIUS, (parMeHTalHsl, KIOHUPOBaHHE.

[TonoBoe pasmuokenue. [lomoBbie kieTku, uianm ramethl. Meito3. Craguu Mmeiosa. [loBeaeHue
xpoMocoM B Meno3se. Kpoccunrosep. buosornueckuil CMbICI MeH03a U IOJIOBOrO mpouecca. Menos u ero
MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pa3ButHe. ['amerorenes y xuBOTHbIX. [lomoBbie >kene3pl. OOpazoBaHue u
pa3BUTHE NOJIOBBIX KiIETOK. CriepmaroreHes u ooreHes. CTpOEHHE MOJOBBIX KIETOK.

Omog0TBOpEeHHE W AMOPHOHAILHOE Pa3BUTHE XUBOTHBIX. CIOCOOBI OIJIOJOTBOPCHHUS: HApPY>KHOE,
BHyTpeHHee. [lapreHorenes.

WnnuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHOJOrUS — Hayka O pa3BUTUHU
opranusmoB. Mopgoeenez — o0na uz enasHvlx npobaem smopuonocuu. Konyenyus mopgocenos u mooenu
mopghoceneza. Ctaquu >MOpUOTreHe3a KUBOTHBIX (Ha mpuMepe Jisrymkn). Ipoonenue. Tumbl qpoOiieHus.
Jlemepmunuposannoe u Hedepmunuposannoe Opooaenue. bnacmyna, munvi Oracmyn. OcoOeHHOCTH
IpoOJieHUsT MIIEKONMUTAIOMIMX. 3apOAbIIIeBble JUCTKU (TacTpyislus). 3akjaJka OpraHOB W TKaHeW wu3
3apOJIbIIIEBBIX JUCTKOB. B3amMHOe BIMsHUME YacTel pa3BUBAIOLIETOCS 3apojbliia (IMOpPHOHATbHAS
WHIYKIKA). 3aKiIajiKa IjIaHa CTPOSHUS )KUBOTHOTO KaK Pe3yJIbTaT UEPAPXUUECKUX B3aMMOJICHCTBHI I'€HOB.
Brusiaue Ha sMOpruoHaAIBHOE Pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIECH CPEeIbI.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbHBI mepuon. llpsmoe u Hempsimoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y O€ClO3BOHOUYHBIX M IMO3BOHOYHBIX JKHBOTHBIX. bHolormdeckoe 3HadYeHHE
MPSIMOTO M HEMPSMOTO PAa3BUTHs, WX PACHpOCTpaHEHWE B Mpupoje. THmbl pocTa >KHUBOTHBIX. DaKTOPHI
peryJsiliud pocTa KUBOTHBIX M uejoBeka. CTaguu TOCTIMOPHOHAIBHOTO PA3BUTHS Y J>KUBOTHBIX U
yenoBeka. [lepruoabl oHToreHe3a yenoeka. CTapeHue U CMEPTh Kak OMOJIOTUYECKUE TPOIIECCHI.

PazMHoxeHue u pazButue pactenuil. ['amerodut u cnopodut. Meiio3 B KHU3HEHHOM LIUKJIE PACTEHUH.
OO6pazoBanue crnop B mporecce Meio3a. ['ameroreHe3 y pacteHuid. OIUIOAOTBOPEHHUE U Pa3BUTHE
pacTUTENBHBIX OpPraHU3MOB. [[BOWHOE OIJIOIOTBOPEHUE Y IIBETKOBBIX pacTeHui. OOpa3oBaHUE U pa3BUTHE
CEMEHU.

MexaHu3MBbI PETyISIIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmumer uw  cxembl: «BereraTuBHOE pa3MHOXeHHE», «THIBl Oecrmonoro pa3MHOKEHUS»,
«Pa3MHOXeHUE XJIaMHJIOMOHaAbDy, «Pa3MHOXeHHe »3BrieHb», «Pa3MHOXeHHE THAPE, «Meio3y,
«Xpomocombl», «['amertorenesy», «CTpoeHHE SUIEKICTKH U crnepMaro3ousa», «OCHOBHBIE CTaauu
oHTOreHesa», «lIpsmoe m HempsiMoe pasButHe», «Pa3BuTHE MalCKOTO Kyka», «Pa3BuTue capaHum»,
«Pa3Butne nArymkm», «/[BoliHOE OMIOAOTBOPEHUE VY IIBETKOBBIX pacTeHuil», «CTpoeHHe CceMsiH
OJIHOJIOJIHBIX W JBYJIOJIBHBIX PacTeHU», «KW3HEHHBIN LUKI MOPCKON KamycTbl», «KU3HEHHBIA ITUKI
MXa», «JKM3HEHHBIN UK TATOPOTHUKAY, «KU3HEHHBIA [IUKIT COCHBDY.

O6opymoBaHue: CBETOBOW MHKPOCKOI, MHUKPOIIpENapaThl SHIEKIETOK M CIIEPMATO30MI0B, MOJEIb
«IuKIT pa3BUTHS JIATYITKI.



JlaGoparopHas pabdora «/3yueHne cTpOeHHS MOJOBBIX KIETOK Ha FTOTOBBIX MUKPOIIPENAapaTaxy.
IIpakTnyeckas padora «BoisiBiIeHHE TPU3HAKOB CXOCTBA 3aPOABIIIEH MO3BOHOYHBIX JKUBOTHBIX).
JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI.

Tema 11. I'eneTuka — HAyKa 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Hcropust craHOBIGHUS W pa3BUTUSA TCHETHKW Kak Hayku. Pabortel I'. Menpens, I'. ne ®pwusa, T.
Moprana. Posib oTedecTBeHHBIX yU€HBIX B pazButum reHetuku. Padoter H. K. Konbrosa, H. 1. BaBuiosa,
A. H. benoszepckoro, I'. /1. Kapneuenko, 0. A. ®unumuenxo, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TE€HETHYECKHE TMOHSTHUS M CHUMBOJBL. ['OMOJOTrMYHBIE XPOMOCOMBI, aJUICIbHBIE TEHBI,
aNbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA M PELIECCUBHBIA MPU3HAK, TOMO3UI0Ta, F€TEPO3UTOTa, YNCTas
nuHUs, THOpuAbl, TeHoTun, ¢eHoturn. OCHOBHBIE METOAbl TEHETUKU: TUOPUIOIIOTUYECKUH,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKUM.

JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. W. BaBuios, A. H. benozepckuit,
I'. 1. Kapnieuenko, }O. A. ®wmmuenko, H. B. TumodeeB-PecoBckuii.

Tabnuubl U cxembl: «MeToJIbl TeHETUKNY, «CXEMbI CKPEIIIMBAHUS.

JlabopaTopnasi pa6ota «J/[po3oduia kak 00bEKT FreHETHICCKUX MCCIICAOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpenuBanue. [lepBblit 3axkoH MeHaens — 3ak0oH equHO000pa3usi THOPHIOB MEPBOTO
nokoJsieaus. IIpaBuno nomuHupoBaHusg. Btopoil 3akoH MeHzaenss — 3aKOH pACIICIUICHUS IPU3HAKOB.
[{utonornyeckre OCHOBBI MOHOTHOPUHOTO CKpEIIMBaHus. [ umore3a 4ucTOTh raMer.

AHanusupyromee ckpemuBaHue. [IpoMexyTouHblii xapakTep HacinenoBaHus. PacuieruieHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

Jurubpuanoe ckpenuBanue. Tpetudt 3akoH MeHnenss — 3aKOH HE3aBUCUMOIO HAacJIeIOBaHUS
npu3HaKoB. [{uTonornueckre OCHOBBI AUTUOPUAHOTO CKPEIIUBAHUSI.

CuerieHHoe HacnenoBaHue npusHakoB. Pab6orer T. Moprana. CuernseHHOe HacjelIoBaHUE T'EHOB,
HapylLIEHUE CUEIIJICHUS MEKy TeHaMU. XPOMOCOMHasl TEOPUS HACJIeICTBEHHOCTH.

I'enernka nosia. XpoOMOCOMHBIM MEXaHU3M OMNPEACIICHUS M0Jia. AYyTOCOMBI U ITOJOBBIE XPOMOCOMBI.
I'omorameTHBIll U rereporameTHbld mos. ['eHeTHMdeckas CTpyKTypa IOJOBBIX XpomocoM. HacnemoBanue
MIPU3HAKOB, CIIETUICHHBIX C OJIOM.

['enorun kak nenocrHas cucrema. [lmelnoTponus — MHOKECTBEHHOE AEHCTBUE TeHA. MHOXKECTBEHHbIN
annenusM. BzaumoselictBue HeayuienbHbIX TeHOB. KommemenTapHuocts. Onucras. [Tonumepus.

['eHeT4eckuii KOHTPOJIb Pa3BUTHS PACTEHUMN, KUBOTHBIX M UYEJIOBEKA, a TaKkXe (U3HOJOTUUECKHUX
MIPOLIECCOB, MOBEJACHUS M KOTHUTUBHBIX (QYHKIMH. ['eHeTHYeckre MeXaHU3Mbl CUMOMOTeHe3a, MEXaHU3MbI
B3aMMOJICHCTBUS «XO3MUH — MApPa3UT» U «XO3IUH — MHKpPOOHMOM». ['eHeTHdyeckue acmeKThbl KOHTPOJS U
M3MEHEHUs HACJIEACTBEHHON HH(POPMAIINH B TIOKOJIEHUSX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmumer u  cxembl: «llepBbiit U BTOpoil 3akoHbl Mennens», «Tperuit 3axkoH MeHaens»,
«AHanmu3upyloliee cKkpemnmBanuey», «Henomnoe nomunupoBanuey, «CIeTUICHHOE HAClIeIOBaHNE MMPU3HAKOB
y npo3odunsiy, «I'enetnka monay, «Kapuorun uenosekay, «Kapuotun apozodunby, «Kapuotum nTuish»,
«MHOKECTBEHHBIN aJIEIN3M», «B3auMoaencTBue reHoB.

O6opynoBaHue: MOJENb ISl AEMOHCTPAIMU 3aKOHOB €IMHO00pasusi THOPHIOB MIEPBOTO MOKOJICHUS U
pacIleruieHus] MPU3HAKOB, MOJIENb IS JEMOHCTPAlMM 3aKOHA HE3aBHCHUMOTO HACIIEIOBAHUS MPU3HAKOB,
MOJENIb Il JIEMOHCTPAIIMM  CLEIUIEHHOTO  HACJIEIOBAaHUS  IMPHU3HAKOB, CBETOBOM  MHKPOCKOIL,
MUKpompenapar: «/Ipozodumna.

IIpakTnyeckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI.

IIpakTuyeckasi padora «/3yueHue pe3yiIbTaToB TUTHOPUTHOTO CKPEITUBAHUS Y APO30(UITBI.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH



BsaumopeiictBue reHoruna u cpeiasl npu ¢GopmupoBaHuu ¢eHoTura. VM3MeHYMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJTMYECTBEHHBIE MPU3HAKKU. BUIbI N3MEHUMBOCTH: HEHACIIECTBEHHAS U HACIECTBEHHAS.

MoudukanoHHas U3MEHYMBOCTh. Ponbp  cpeasl B (opMupoBaHUM — MOAM(DUKAMOHHON
n3MeHuuBoctd. Hopma peakuuu npusHaka. Bapuanuonssliil psg u BapuanvonHas kpusas (B. Moranucen).
CaoiicTBa MOIU(PUKAIIMOHHON N3MEHUYHNBOCTH.

I'enoTunuueckas n3MeHYUBOCTh. CBOMCTBA T€HOTUIIMYECKON U3MEHYMBOCTU. BUbl TEHOTUIINYECKON
M3MEHUYMBOCTH: KOMOMHATUBHAs, MyTallMOHHASI.

KoMOuHatuBHasT W3MEHYMBOCTh. Mei03 ¥ TOJOBOM TPOIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYUBOCTH. Poilb KOMOWHATUBHOM HW3MEHYMBOCTH B CO3JaHUM T'€HETHUYECKOTO pa3zHOOOpa3us B
npezeiax OJHOro BUA.

MyTannoHHasi U3MEHUMBOCTb. Bubpl MyTanuii: reHHble, XPOMOCOMHbIE, T€HOMHbIE. CIIOHTaHHBIE U
WHAYLUUMPOBAaHHbIE MyTalMu. SnepHble M LUTOIUIa3MaTHYeckue MyTranuu. CoMaTHYecKHEe M I10JIOBbIE
MyTanuu. [[puunHbl BOSHUKHOBEHUSI MyTaluil. MyTareHsl U UX BIHMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO TIpolecca. 3aKOH TOMOJIOTUYECKUX psIOB B HacieAcTBeHHOM wu3menuunBoctu (H.U.
BasuiioB). BHesiiepHast ©”3MEHUMBOCTD U HACIIEACTBEHHOCTD.

Onueenemura u dNUCEHOMUKA, POJib INULEHEMUYECKUX PaKkmopos 8 HACIe008aHUU U USMEHYUBOCMU
GheHomunuyeckux npu3HaKos8 y OpeaHu3Mos.

JdeMmoHcTpamun

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmuie! 1 cxeMbl: «Buibl ©3MEHUNBOCTHY, «MoauduKamoHHas H3MEHIMBOCTEY, «KoMOMHATHBHAS
U3MEHUYUBOCTBY, «Meio3», «OmnonoTBopenue», «l'eHeTnueckre 3a0oieBaHUs ueloBeKa», «Bumibsl
MYTaLH».

ObopynoBanue: XHUBbIE W repOapHbIe IK3EMIUIAPHl KOMHATHBIX pacTeHuil, pucyHKH ((oTorpadum)
KUBOTHBIX C Pa3JINYHBIMU BUJAMH U3MEHUUBOCTH.

JlabopaTopuass paGora «lccnemoBaHue 3aKOHOMEPHOCTEW MOIUGPUKAMOHHOW HW3MEHYUBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTuyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTnKa Yes10BeKa

Kapuorun uenoseka. MexayHapoaHas Nporpamma HCCIEAOBAHHUS TE€HOMa 4ejaoBeKka. Merozsl
U3YyYEHHUs] TEHETHKH 4YeJOBEKa: TIeHeaJOrMuecKuil, OJIM3HELOBBbIA, HUTOr€HETHYECKUH, MOMYISIIMOHHO-
CTaTUCTUYECKUH, MOJIEKYIsIpHO-TeHeTndeckuil. COoBpeMEHHOE OINpesesieHne TE€HOTHIA: IOJHOI€HOMHOE
CEKBEHHpPOBaHUE, TE€HOTUIHpPOBaHWE, B TOM umcie ¢ nomompio [II[P-ananu3a. HacnmencrBeHHble
3a0oseBaHUsl dYeloBeKka. ['€HHble W XPOMOCOMHBIE OOJIe3HHM 4eroBeKka. bojie3Hm ¢ HaciaeICTBEHHOM
IIPEIPACIONIOKEHHOCTEIO. 3HAYEHNE MEUIIMHCKON T€HETUKH B IIPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX
3a0oyieBaHUi dYenoBeka. Meauko-reHeTuyeckoe KoHCynbTHpoBaHue. CTBoJioBble KieTKU. [loHsTHe
«TEHETHYECKOT0 Tpy3a». ODTHYECKHE acCIeKThl HCCIEOBaHUI B 00JacTH peJaKkTUPOBaHUS TEeHOMa U
CTBOJIOBBIX KJIETOK.

I'eneTnueckue GakToOpbl MOBBIIIEHHONW YYBCTBUTEILHOCTH Y€IOBEKA K (PU3MUECKOMY U XUMUYECKOMY
3arpsI3HEHUIO OKpYKarolel cpeibl. ['eHeTnyeckas nmpeapacionoKeHHOCTh YeI0BeKa K MaTOJIOTHsIM.

JdemMoHcTpanuu

Tabmuuer u  cxemsl: «Kapuotun dyenmoBeka», «MeTOAbl H3Y4YEHUST TEHETUKH YEJIOBEKay,
«["enernueckue 3a00I€BaHUS YEIOBEKaY.

IIpakTHyeckas padora «CocTaBieHNE U aHATIU3 POIOCIOBHOW.

Tema 15. Cenekuusi OpraHusMoB

JloMecTukanus M ceNekius. 3apoXkAEeHUE CEeNEeKIUM U JoMecTukanuu. Yuenune H. V. BaBuiosa o
IlenTpax MpOMCXOXKIACHUS U MHOrooOpa3us KyJlbTypHBIX pacTeHuil. Ponb cenekuuu B CO3/laHUM COPTOB
pacTeHuii 1 mopoj KUBOTHBIX. CopT, MOpoAa, TaMM. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIEACTBEHHON
m3menunBocTy H. V. BaBuioBa, ero 3naueHue i CEIEKIIMOHHON PabOTHI.



Meroapl CeNeKIMOHHON paboThl. VMICKyCCTBEHHBINH OTOOp: MacCOBBI M WHIUBHAYaJIbHBIM. DTarbl
KOMOWHAIIMOHHOM ceNeKIuu. VcrbITanue mporu3BOAUTENEH 10 TOTOMCTBY. OTOOp 1O TEHOTHUITY C TTIOMOIIBIO
OILICHKH (PEHOTHUIIA TOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENeKIMOHHOW paldoThl. PanuanuoHHBIH W XUMUYECKHMA
MyTareHe3 KaK HMCTOYHMK MyTalMil y KyJIbTypHbIX (opm opranusmoB. lcnonab3oBaHue TI€HOMHOIO
penakTHpoBaHUsS U MeTO10B pekoMOnHaHTHBIX JJHK s nmonydenus nucxogHoro Matepuana Jiisl CENEKIUU.

[Tonydenue nmonuruionaoB. BHyTpuBHI0BasS THOpun3anus. bIu3KopoaCTBEHHOE CKPEIIUBAHKUE, WITH
uHOpuMHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTopuauHr. ['erepo3uc u ero npudusel. Mcmnonbp3oBanue
rerepo3uca B cenekuuu. Otnanénnas rudbpuauzanus. [Ipeogonenne Gecryionuss MEXBUIOBBIX THOPUIOB.
JIOCTHKEHHUSI CeNIEKIIUU PACTEHUN U JKUBOTHBIX. «3€1EHAs peGONIOYUSLY.

CoxpaHeHre U U3YyYCHUE TEHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JUKHUX POAUYEH IS
CO3JIaHMsI HOBBIX COPTOB U THUOPHUAOB CEIbCKOXO3SAWCTBEHHBIX KYJIBTYpP. M3yuenue, coxpaneHue u
ynpasienue 2eHemudecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX HCUGOMHBIX 6 UEsx
VAYUUIEHUS. CYeCcmB8YIOWUX U CO30aHUS HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUCIe C NpUMEeHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCLE008AHUL, NEPeO08blX UOel U NePCNEeKMUBHBIX MEXHOI02UU.

JdemMoHcTpanuu

[Hoptpetsr: H. U. BaBuios, 1. B. Muuypumn, I'. /[. Kapneuenko, I1. I1. JIykpsinenko, b. JI. Actaypos,
H. bopnoyr, J. K. benses.

Tabmuubl u cxembl: «L{eHTpBI MPOUCXOXKIEHUS U MHOT000pa3usi KyJbTYPHBIX pacTeHUI», «3aKOH
TOMOJIOTUYECKUX PSAJOB B HACJICACTBEHHOM H3MEHUMBOCTHY», «Meroasl cenekuun», «OTmanéHHas
rubpuanzanus», «MyTtareHes3y.

JlaGopaTopHas padora «/3ydyeHne copToB KyJbTYPHBIX PACTEHHI U MOPOJ JOMAIIHUX KUBOTHBIX ).

JlabGopaTopHas padora «/3ydueHne METOJIOB CEJIEKIIUU PACTCHHII.

IIpakTnueckas padora «lIpuBuBKa pacTeHUI».

Jkcekypeust «OCHOBHBIE METOAbl M JIOCTIDKEHUS CENEKUMHM PAacTeHUH U IHKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOHUCTIBITATENLHBIM Y4aCcTOK, B TEINIMYHOE XO3SIMCTBO, B
71a00paTOPHIO arpOYHUBEPCUTETA HITM HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOTUS M CUHTETHYECKASI OMOJIOTUSA

OOBeKTHI, UCTIONB3YyeMbIe B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIE KYIbTYPbl, MUKPOOPTaHU3MBI,
UX XapakTepucTuka. TpaauimoHHas OWOTeXHONOTHsA: xjeOomeueHue, TMOTydYeHHEe KHUCIOMOJIOYHBIX
MPOJAYKTOB, BHHOAenue. Mukpobuonorndeckuii cuHre3. OOBEKTHI MHUKPOOMOJOTUYECKHX TEXHOJIOTH.
[TpouzBoacTBO O€NKa, aAMHHOKUCIIOT U BUTAMUHOB.

Co3aHve TEXHOJOTMH W HWHCTPYMEHTOB IIEJICHANPABIECHHOIO W3MEHEHUS M KOHCTPYHMPOBAHUS
TEHOMOB C LIEJBI0 TIOJIYYEHHUsI OPTaHU3MOB U X KOMIIOHEHTOB, COJEPKAIMX HE BCTPEYAIOILIUECS B IPUPOIE
OMOCUHTETUYECKUE TTYTH.

Krnerounas unxkenepus. Meroapl KylIbTypbl KIETOK M TKaHEH pacTeHMH M XKUBOTHbIX. KpuoOaHkH.
ComaTnueckas ruOpuau3anvs W coOMaTHUeCKuid smOpuoreHes. lcmonb3oBaHME TaluIOWAOB B CENEKIIUU
pactenuid. llonyuenue MoHOKIOHANLHBIX aHmumen. Hcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OILIOOTBOpEHUE. PEKOHCTPYKIUS SHLEKJIETOK U KIOHMpPOBaHHE
KUBOTHBIX. MeTOJl TpaHCIJIAaHTAllUU sIIep KIETOK. 1exHonocuu 0300po6neHus, KyIbMusuposaHus u
MUKPOKTOHATLHO20 PA3MHONCEHUS CEbCKOXO3SAUCTBEEHHBIX KYIbMYP.

XpoMOocOMHasi W TeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha W KOHCTPYMpPOBAaHHE
pexkomOuHanTHBIX JIHK. Co30anue mpamnceennvix opeanuzmos. JJoCTHKEHUS U MEPCIIEKTHBBI XPOMOCOMHOMN
Y TEHHOW MHXKEHEPUHU. DKOJIOTHUECKUE M dTHUECKHE MPOOIeMbl TeHHOM MH)KEHEPHUH.

Meaununackue OuorexHonoruu. IloctreHomuass 1mdpoBas wmemunuua. [II[P-muarHoctuka.
MeTaboNOMHBINM aHANU3, TEHONEHTPUYECKUN aHaldu3 MpPOTeoMa YelOBeKa IS OLIEHKH COCTOSHHUS €ro
310poBbs. lcnonb3oBaHHME CTBOJIOBBIX KJeTOK. TaprerHas Ttepamnus paka. 3D-Ououmkenepust st
pa3paboTku (GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUM, CO3JaHUsl KOMIUICKCHBIX TKaHEH



COYETAHMEM TEXHOJIOTHH TpEXMEPHOrO OWONpUHTUHTa U ckapdonauHra Ui pelieHus 3agad
[IEPCOHAIN3UPOBAHHON METULIUHBI.

Co3naHue BEKTOPHBIX BAKIMH C LENbI0 0OecredeHus: KOMOMHIUPOBAHHOM 3allUTHl OT BO30yaAMUTENeH
OPBH, ycraHOBIEHHE MOJIEKYISIPHBIX MeXaHM3MOB (yHKuuonupoBanus PHK-conepxammx BHpYCOB,
BBI3BIBAIONINX 0CO0O0 OMacHbIe 3a00IeBaHUsI YEIOBEKA U KUBOTHBIX.

JdemoHcTpauuu

Tabmuupr u  cxembl: «lcnonap30BaHHE€ MHUKPOOPTraHU3MOB B IPOMBIIUIEHHOM IPOM3BOJICTBEY,
«Knerouynas nHxkeHepus», «I eHHAast UHKEHEPUS».

JlaGopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IpakTnyeckas padora «llonyueHrne MOJTOYHOKUCIBIX TPOTYKTOBY.

Ikckypenst  «buoTtexHosoruss — BaxHeEWIIas NPOU3BOAMTENbHAs CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO).

11 KIIACC

Tema 1.3apo:xaeHne u pa3BUTHE IBOJIOLMOHHBIX NPeICTaBJIeHUH B 0M010THHI

OpomonnonHas Teopust Y. Jlapsuna. [Ipennocbuiki BO3HUKHOBEHUS apBUHU3MA. JKH3Hb U Hay4Hast
nestenbHOCTh Y. JlapBuHa.

JIBrkyiue cuiibl 3BodOMM BuAoB 1o Y. JlapBuHy (BBICOKass HMHTEHCUBHOCTb Pa3MHOXKEHUS
OpPraHU3MOB, HACJIEACTBEHHAs U3MEHYMBOCTh, OOpHOA 3a CYIIECTBOBAHUE, €CTECTBEHHBIN U CKYCCTBEHHBIN
oT0op).

Odopmienne cunterndeckol Teopun HsBomoruu  (CTD). HelitpanbHas Teopus 3BOIIOLMH.
CoBpeMeHHas HBOJIIOLMOHHAs OMOJIOTHsl. 3HaYeHHE 3BOTIOLIMOHHON TEOpUHU B (POPMUPOBAHUH €CTECTBEHHO-
Hay4HOU KapTHUHBI MUpa.

JdemMoHcTpanuu

[Hoptpetsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kroswe, Y. lapsun, C. C.
UYersepukos, U. 1. Imansraysen, Jx. Xonnein, /. K. benses.

Tabmuis! u cxembl: «Cucrema xuBoi npupossl (o K. JIlunuer)», «JlecTHula )XUBBIX CylIecTB (110
Jlamapky)», «MexaHusm (QoOpMHpOBaHUS MPUCHOCOOIEHUI y pacTeHHH M KUBOTHBIX (1m0 Jlamapky)y,
«Kapra-cxema Mmapmpyra myremectsus Y. Jlapsuna», «Haxonku Y. JlapBuna», «Popmbl GOpbrObI 32
cymectBoBaHuey», «lloponel romybeit», «MHoroobpasue KynbTypHBIX (opM KamycTs», «Ilopossl
JIOMalIHUX >KUBOTHBIX», «Cxema oOpazoBaHus HOBBIX BHUIOB (o Y. [lapBuHy)», «CxemMa COOTHOLICHHS
JBUKYIIUX CUJI 3BOJTIOLIMMY, «OCHOBHBIE TOJIOKEHUSI CUHTETUYECKOM TEOpUHN IBOJTIOLIUNY.

Tema 2. MukposBosaonust 4 €€ pe3yJabTaThl

[Tomynsanus kak sneMeHTapHas equHuULa 3Boatonuu. COBPEMEHHBIE METOBI OLIEHKH I€HETHYECKOTO
pazHoOOpa3usi MU CTPYKTyphl nomyisinuil. M3MeHeHue reHoQOHIAa MOMYIALUUU Kak 3JIEMEHTapHOe
HBOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeTruueckoro pasHoBecus Jlx. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOPHI (ABMKYIIME CHIIBI) 3BOMIONMU. MyTanuoHHbld npouecc. KomOnHaTuBHas
M3MEHYMBOCTh. [lpeiid reHoB — ciydaliHble HEHANpaBICHHbIE U3MEHEHHs YacTOT ayljiesiell B MOMyJsAIusX.
Oddextr ocHoBatens. Ippexm Oymovirounozco eopaviwika. CHUdCEHUE 2eHemUYecK020 pPa3HO000pa3UsL:
npuuunsl u cieocmaeus. Ilposenenue aghghexma opetigha eenos 6 borbUUX U MATLIX nonyaayusx. Murparum.
W3onsauus nonymsiuuid: reorpaduyeckast (mpocTpaHCTBEHHAs ), buosiorndeckas (penpo yKTHBHAS).

EcrecTBeHHbIil 0TOOp — Hampapisitouii  ¢gaxkrop 3Bomonuu. PopMbl €CTECTBEHHOro 0TOOpa:
JIBUOKYIIUM, CTaOMIM3UPYIOLINM, paspbiBatomuil (nu3pyntuBHbIN). [lomoBoit oT6op. Bo3HukHOBeHuE u
ABOJIIOLIMSI COI[MAJIBHOTO MOBECHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh ~ OpPraHM3MOB ~ Kak  pe3ylbTaT  MHUKPOIBOJIONMH.  BO3HHMKHOBeHHE
npUcrocoOaeHnit y opranusmMoB. ApomMop¢o3sl U uauoafantanuu. llpumepsl mnpucrnocobieHuit y
opranu3MoB: Mopdosorudeckue, HU3NOIOTHIEeCKUE, OMoXuMUYecKre, moBeaeHIeckue. OTHOCUTENBHOCTh
MPUCTIOCOOJIEHHOCTH OPTaHNU3MOB.



Bun, ero xputepuu u cTpykrypa. BumooOpazoBaHue Kak pe3yslbTaT MHUKPOAIBOMIONWU. M3omsamus —
KIIIo4eBo  (akTop BUA0O0OpazoBaHusA. Ilyrm w  cmocoObl  BUA00OpA30BaHUA:  AJUIONATPHYECKOE
(reorpadudeckoe), CUMITATPUIECKOe (IKOJIOTHIECKOE), «KMTHOBEHHOE (ITOJIUTLIIOUTU3AIIHSI, THOPUIN3AIHS ).
JUINTENbHOCTh 3BOJIIOLMOHHBIX ITPOLIECCOB.

Mexanu3mbl (HopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOO00pa3usl.

Ponb »3BONMOLIMOHHON OHMONOTHHM B pa3pabOTKe HAayuHbIX METOJOB COXpaHEeHHs OMopazHOOOpas3us.
MHUKpPOABOIIONHS U KOIBOJIOLMUS MAapa3uTOB M UX X03sieB. MexaHu3Mbl (JOPMUPOBAHHUS YCTOWYMBOCTH K
AHTHOUOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

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

TaOmuupl u cxembl: «MyTalMOHHAsE U3MEHUUBOCTHY, «llomyssiuMoHHas cTpykTypa Buaa», «Cxema
NpOSIBJICHUsT 3aKOHAa Xapau—BaiinOepra», «/IBwKyliue CHIIBI 3BONIONHUHNY», «IDKOJIOTHYECKAs H3OJIALUSL
MOMYJISIUKM ceBaHCKOM (openny, «['eorpaduueckas U30is1Us TUCTBEHHULBI CHOMPCKON U JIMCTBEHHUIIBI
naypckoi», «llonmyislMOHHBIE BOJIHBI UYHMCIEHHOCTH XUIIHUKOB M XepTB», «(Cxema paeicTBus
€CTECTBEHHOTO 0TOOpa», «DopMbl 00pHOBI 3a cyliecTBOBaHHE», «HIyCTpUabHBI MenaHu3M», «KuBble
uckonaembie», «[IoKpoBUTENBCTBEHHAs OKpacKa >KUBOTHBIX», «lIpemynpexnaronias okpacka >KHBOTHBIX»,
«Dusnonoruueckue agantanuny», «Ipucrnoco0IeHHOCTh OPraHu3MOB U €€ OTHOCUTEIbHOCThY, «Kputepun
BUna», «Buabl-nBoliHukN», «CTpykTypa Buga B mnpupone», «Crnocodbl  BHI000pa30BaHUIY,
«["eorpaduueckoe BHI000pa3oBaHue TPEX BUAOB JAHIBIIICHY, «IKOJIOTHUECKOE BHI000pa30BaHNE BUIIOB
cuHuL, «[lonumuonael pacrenuit», «KanycTHo-peaeunblii ruopuy.

Ob6opynoBanue: repbdapuu pacTeHui, KOJUIEKIUN HACEKOMBIX, Yydesia NTHUI] U 3Bepeil ¢ mpuMepamu
Pa3IMYHBIX MPUCIIOCOOTICHUN, Yydena MTUIl U 3Bepeil pa3HbIX BUIOB, repOapuu pacTeHUi OIU3KUX BUIOB,
00pa30BaBIIMXCS PA3TMYHBIMU CIIOCOOAMH.

JlabopaTopHasi pa6oTa «BEIsSBICHIEC H3MECHUYNBOCTH Y 0COOCH OJTHOTO BUIAY.

JlabopaTopnasi pa6ora «IIpucnoco0nenust OpraHu3MOB U UX OTHOCHTENIbHAS 11eJIeCO00Pa3HOCThY.

JlaGopaTopnasi pa6ora «CpaBHeHHE BUAOB [0 MOPPOIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3sBosonus 4 eé pe3yJbTaThl

Metoael u3ydeHus MakpolsBomonuu. llaseoHTonormyeckre MeToJbl HM3YyYEHHUs 3BOJIOLUU.
ITepexoanbie popMbl U GUIIOreHETUYECKHE PSI/IbI OPTaHU3MOB.

buoreorpaguyeckue meroabl uzydeHus sBostouuu. CpaBHeHue (uopsl M (ayHbl MaTepUKOB U
ocTpoBOB. buoreorpadguyeckue obmact 3emin. BUabl-5HIEMUKT U PETUKTHI.

OMOpHUONIOTMYECKME U CPAaBHUTEIbHO-MOP(OIOrMUYECKHE  METOJbl  M3yYEHHUS  HBOJIOLHUU.
I'eneTnyeckne MeEXaHU3MBbI 3BOJIIOLMN OHTOTE€HE3a U NOSIBJIICHUS YBOJIIOLIMOHHBIX HOBIIECTB. [ 'OMOIOrMYHbIE
U QHWIOTMYHBIE OprasHel. PynuMeHTapHble oOpraibl W aTaBU3Mbl. MOJIEKYISPHO-TEHETHUYECKUE,
OMOXMMHYECKHE U MaTeMaTHUYeCKHUE METOJbl M3Y4YEeHMs 3BOJIOLUHU. ['oMonoruuHbie reHbl. COBpeMEHHbIE
METO/IbI TOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MYyTallM1 U SBOJIIOLMSI TEHOMOB.

OOmme 3akoHOMepHOCTH (IIpaBuia) 3BoJOUUM. [lpunyun cmenvl @ynxyuii. HeobpaTuMocTb
ABOJIIOLIMU. AflanTUBHAs paauanusi. HepaBHOMEpPHOCTh TEMITOB 3BOJIIOLIUU.

JdemMoHcTpanuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkens.

Tabmuupr u cxembl: «OUIOTEHETHUECKUN P JIOMIAIN», «APXEONTEPUKCY», «3BEpo3yOble SIIEpbI»,
«Crerouedanbr», «Punnoduts», «CeMmMeHHBIE TAMOPOTHUKHNY, «buoreorpaduueckre 30HBI 3eMITH»,
«peiip koHTHHEHTOB», «PenmukTbl», «HauanbHble cTaguu SMOPUOHATBLHOTO Pa3BUTHUS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHYHBIE M AHAJOTHUYHBIE OPraHbl», «PyIMMEHTHD», «ATaBU3MBI», «XPOMOCOMHBIE
HaOoOpbl deJOBEeKa M INMMIaH3e», «[JaBHbIE HampaBleHUs HBOIIOLUNY, «OO0IKe 3aKOHOMEPHOCTH
SBOJTIOLIUM.

O6opynoBaHue: KOJUICKIIMU, TrepOapuu, MYJSDKH HMCKOMAeMbIX OCTAaTKOB OPraHU3MOB, MYJISIKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.



Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple rumore3sl MpOMCXOXKIEHUS XKU3HW Ha 3emuie. AOuoreHes W maHcnepmus. JloHaydHbIC
MPEACTABJICHUS O 3aPOXKACHUU KU3HU (KpeaunoHu3M). ['unore3a moCTOSHHOTO CaMO3apOKACHUS KU3HU U
e€¢ omnposepxenue onbitamu @. Pemu, JI. Cnamnanuanum, JI. Ilactepa. IlpoucxoxaeHue >KuU3HU U
acTpOoOHOJIOTHS.

OcHoBHbIE 3Tambl HeopraHudeckod spoitouuu. [lmaHerapnas (reoyioruyeckasi) SBOJIOIUS.
Xumu4deckasi 3BONOLUS. AOHOTEHHBI CHHTE3 OPraHMYeCKUX BeIIecTB W3 Heopranmdeckux. OmbiT C.
Mumnepa u I'. FOpu. O6pa3oBanne noaumepoB u3 MoHomepoB. Koanepatnast runote3a A. U. Omapuna,
runoTesa rnepBuyHoro OynboHa J[x. XonaeliHa, renernueckas runores3a I'. Mémnepa. Pu6o3umsr (T. Yek) u
runote3a «vupa PHK» V. I'mnbepra. ®opmupoBanne MeMOpaH U BOSHUKHOBEHHE MPOTOKJICTKH.

Hctopus 3eman u MeToasl e€ uyueHus. Vickonaemple opraHMuecKkue ocTaTKu. I'eoXxpoHosorus u eé
MeTonbl. OTHOcHUTEnbHass M aOCOJIIOTHAsi TeOXpOHOJIOTHA. ['€0XpoHOJOrMYeckas IIKajga: 30HBI, 3pbI,
[I€PUOJIbI, STIOXH.

HavanbHble 3Tanel opraHnyeckor 3Botolnu. [losiBIeHHE M 3BOMIOLKS NEPBBIX KIETOK. DBOJIIOLUS
Metabonu3ma. Bo3HukHOBeHHE mepBbIX sKocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKHM KaK aHajor
nepBbix Ha 3emie coobmecTB. CTpoMaToauThl. [IpokaproThl M 9YKapHUOTHI.

[Ipoucxoxaenne  dyKapuoT  (CUMOMOreHe3).  DBOJIOLMOHHOE  IMPOUCXOXKICHHE  BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX TIPYHI MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OCHOBHBIE JTalbl SBOJIONMK BhICHIMX pacTeHuid. OcHOBHbIE apoMop¢o3bl pacTeHHid. Brixon
pacteHuil Ha cymry. [losiBleHue CHOpPOBBIX PACTEHUl M 3aBOE€BaHME MMHU Cylid. CeMEHHbIE pacTEHHUS.
[IpoucxoxaeHne IBETKOBBIX PACTEHUN.

OCHOBHBIE 3Tamnbl JBOJIONHMUA >KMUBOTHOTO Mupa. OCHOBHBIE apoMop(03bl KMBOTHBIX. BeHuckas
dayna. KeMOpuiicKuii B3phIB — MOSBICHHEC COBPEMCHHBIX THUIIOB. IlepBhie XOpa0OBbIC KUBOTHBIC. JKU3HB B
BOoZie. OBOJIONUSA MO3BOHOYHBIX. [Ipoumcxoxnenne amdubuii wu  pentunuil. [IpoucxoxxaeHue
MJICKOMUTAOIMUX W nrtul. llpuHnoun kmodeBoro apomopdosza. OcBoeHHE OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazButue xxu3nu Ha 3emiie 1Mo spaM U MepuoaaM: apxeil, mpoTepo30ii, manaeo3on, Me30301, KaHO30M.
OOmiast xapakTepucTHKa KiIUMaTa W TeoJIOTMYECKUX TpolieccoB. [losBieHHEe W paciBeT XapaKTepHBIX
OpraHu3MoB. YTieo0pa3oBaHUE: €ro YCIOBHS U BIMSHUE HA T'a30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — DKOJIOTMYECKHE KPU3HUCHI MpOouuIoro. IIpudMHBI U CIEACTBUS MAacCOBBIX
BbIMUpaHui. COBpEeMEHHBIH HKOJIOTMYECKUH Kpusuc, ero ocobeHHoctu. IIpobiema coxpaHeHUs
O6uropa3zHooOpasus Ha 3emIie.

CoBpemeHHas cuctema opraHuudeckoro mupa. [IpuHnunel kiaccudukanuu opranu3mMoB. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIbI OPraHU3MOB.

JdemMoHcTpanuu

[Hoptpetsr: @. Penu, JI. Cnannannanmy, JI. [lactep, . 1. Meunukos, A. U. Onapun, JIx. Xonneln, I'.
Ménnep, C. Munnep, I'. IOpu.

Tabmuubpr u cxemsbl: «Cxema ombita @®. Pemu», «Cxema ombita JI. Ilactepa mo wusydeHuto
caMo3apoKJIeHus Ku3Hm», «Cxema onbita C. Muepa, ['. FOpu», «9Tanbl HEOpraHUYECKON 3BOJIOIUN,
«["eoxpoHonmornyeckas mkama», «HauanpHple ITambl OpraHUYECKON HBomoIMHU», «CxeMa o0pazoBaHUs
yKapuoT myTéM cumOuorenesa», «Cucrema >XUBOM Npupoasl», «CTpoeHHE BUpPYcay, «ApoMop¢O3bI
pactenuit», «Punnodute», «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE BOJOPOCIN», «MXu»,
«[TarmopoTHukn», «Il'ooceMeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHUS
KUBOTHOTO MHpPa», «ApoMopdosbl KUBOTHBIX», «lIpocreiimmey, «KumeunomnonoctHsie», «llmockue
YEPBUY, «YUIIEHUCTOHOTHEY, «PBIOBIY, «3eMHOBOJHBIEY, «IIpecmbikarouuecs», «ITune,
«Munekonuraromue», «Pa3zButue XKM3HM B apXerckoul spey, «Pa3BUTHE XKU3HU B MPOTEPO3OMCKON 3pey,
«Pa3BuTHE XU3HM B NAICO30HMCKOM 3pe», «Pa3BUTHE JKU3HU B ME3030MCKON 3pe», «Pa3BuUTHE KW3HU B
KaitHO30MCKOM 3pe», «COoBpeMEHHAasi CUCTEMA OPraHUYECKOTO MUAPay.



O6opynoBanue: repOapu pacTeHUH pPAa3IMYHBIX OTIENIOB, KOJUJICKIIMM HACEKOMBIX, BJIA)KHBIC
rpenaparsl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJIJIEKIIMH UTJIOKOXKHUX, CKEJIEThI I03BOHOYHBIX KUBOTHBIX,
gyyyesa NTHUIl U 3BEpPEH, KOJJIEKLUU OKAMEHEJOCTEH, IOJIE3HBIX HCKONAEMBIX, MYJISKM OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryaabnas jgaboparopHas padora «MojaenupoBanue onbiToB Muuiepa—lOpu no uzydeHutro
aOMOTreHHOr0 CUHTE3a OPraHuYeCKUX COeIMHEHUI B IepBUYHON aTMochepey.

JlabopaTopnasi padora «l3yueHue u onrucaHnue UCKOMAEMbIX OCTATKOB JPEBHUX OPIaHU3MOB).

IIpakTnyeckas padora «M3ydeHne 0COOEHHOCTEN CTPOCHUS PACTCHUIN Pa3HBIX OTAETIOBY.

IIpakTnueckas padora «/3ydyenne ocoOEHHOCTEHN CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX.

Tema 5. Ilpoucxo:kaeHue 4yeJ0BeKa — AaHTPONOreHe3

Pa3nens! u 3agaun anTpononaorui. Meroibl aHTPOIIOJIOTHH.

CraHoBIIEHHE NPEACTABIECHUN O IIPOUCXOXKACHNUN YelloBeKa. Penurno3nsie Bo33peHus. CoBpeMeHHbIE
Hay4HbIE TEOPUHU.

CxoacTBo desoBeKa ¢ JKMBOTHBIMU. CHCTEMAaTHYeCKOE MOJOKEHHE 4esloBeKa. (CBUIETENbCTBA
CXOJICTBA YEJOBEKa C JXUBOTHBIMHU: CPAaBHUTEILHO-MOP(OIOTHYECKUE, IMOPUOIOTHYECKUE, (U3UOITIOTO-
OnoxuMu4eckue, mnoBeneHueckne. OTIMYMs dYelloBeKa OT JKUBOTHBIX. [IpsIMOXOXIEHHE M KOMIUIEKC
CBSA3aHHBIX C HUM MIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta U BTOPOW CUTHAIBHOM CUCTEMBI.

JBmwxymme cuibl  (QakTophl) aHTpomoreHesa: Owuonoruueckue, couuanbHble. COOTHOIIEHHE
OMOJIOTMYECKHUX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMU aHTponoreHe3a. PanHue yemoBekooOpa3Hbe 00€3bsiHBI (IIPOKOHCYIBI) U PaHHHE
MOHTUBI — OOIIME MPEeIKH YeIOBEKOOOPa3HBIX 00€3bsH U JIOJCH. ABCTPATONMUTEKH — JBYHOTHE MPEAKU
moziel. YemoBek yMerblil, epBble U3TOTOBICHUS OPYIUN Tpyaa. YenoBek NpsMOXOASIIUNA U TEPBbII BBIXOJ
moneit 3a npenensl Appuku. UenmoBek reinep0eprekuii — o0muii IpeqoK HeaH IepTalTbCKOTO YeJIOBeKa U
YyesroBeKa pa3yMHOro. UenoBek HeaHIepTAIbCKUNM KaK BUJ JIFOJICH XOJIOJHOIO KinMaTa. YeloBeK pa3yMHbIN
COBPEMEHHOT0 THIMAa, JICHUCOBCKUN 4YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenenaMu AQpuUKH.
[Taneorenerrka u NajeoreHOMMKA.

DBOJIOIUSA COBPEMEHHOI'O UeIoBeKa. ECTeCTBEHHBIN OTOOP B NOMYJSIMSX YesloBeKa. MyTallMOHHBIH
npouecc u noaumop¢usm. IlonynsaunonHsle BoJHBL, Apei¢ reHoB, MuUrpanus 1 «3G@exT ocHoBaTens» B
MOMYJISIMSIX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonpmme pacsl: eBporeoujiHas (eBpa3uiickasi), aBCTpayo-
HerpoujHas (3KBaTopuaibHasl), MOHIOJIOM/HAs (a3uaTCKO-aMEepUKaHCKas). Bpemss u myTu pacceneHus
yenoBeka 1o 1maHere. EnuHCcTBO uenoBeueckux pac. HaydHass HecCOCTOATENbHOCTh pacu3Mma.
ITpucnocoOaeHHOCTh ueloBeKa K pPa3HbIM YCIOBUSAM OKpYy)Karolle cpeabl. BimsHue reorpaguueckoit
cpeab! 1 Apeiida reHoB Ha MOP(HOJIOTHIO M (PU3HOJIOTHIO YETIOBEKA.

MexnucuuIiMHapHele MeToAbl B (hU3MuecKod (OMOJOTMYECKON) aHTPOIMOJIOTUU. OBOJIOLMOHHAS
AHTPOIOJIOTHUS U MaJICOaHTPOIOJIOTHS YEIOBEUECKUX NOoMynauuid. bruoconuanbHble Uccaea0BaHus PUPOIbI
yenoBeka. MccnenoBanne KO3BOMIOIMN OHOJIOTHYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.

JdemoncTpanuu

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

Tabmuubl 1 cxembl: «MeToasl aHTPOMOJIOTHIY, «[ 0JOBHOW MO3T denmoBeka», «UemoBexooOpaszHbIe
00e3bsiHb», «CKeNneT 4YeloBeKa M CKeleT MUMMaH3e», «PyTuMeHThl W aTaBU3MBDY, «JIBIKYIIHE CHITBI
aHTPOIIOTEHE3a», «OBOJIIOLIMOHHOE PEBO YENIOBEKA», «ABCTpajIoNUTEK», «HUenoBek ymenslit», «UemoBek
npAMoxo sy, «Jlenucockuii uenmoBek» «Heanaepranpub», «KpomaHboHIB, «lIpeaku uenoBekay,
«Tarnbl 3BOJIOLUH YeTIoBeKay, «Pachl uemoBekay.

OO6opynoBaHue: MyJISKH OKaMEHEJIOCTeH, MPEeIMETOB MaTepHalIbHOW KYJIbTYphl IPEIKOB YeIOBEKa,
penpoxaykuuu (dotorpadun) kapTuH ¢ MUDOTOrHUECKUMU U OUONEHCKUMHU CHOKETaMHU MPOUCXOKIACHUS
yenoBeKka, (ororpapuu HaxOJOK MCKOIMAEMBIX OCTaTKOB YEJIOBEKA, CKEJIET 4eJoBeKa, MOJEIb uepera
YyelloBeKa M ueperna MIMMIIaH3e, MOJeNb KHUCTU 4YeJoBeKa M KHUCTH HIMMIIaH3€, MOJENIM Topca IMPEeIKOB
YeloBeKa.



JlaGopaTopHasi paGora «/3ydeHne OCOOEHHOCTEH CTpPOCHHS CKelieTa YeJOBEKa, CBS3aHHBIX C
MPAMOXOKICHUEM».

IIpakTnyeckas padora «/3yueHne 3K0JOTMYECKUX aJalTallUul YETOBEKaY.

Tema 6. Jkos10rus1 — HAYKa 0 B3aMMOOTHOILICHUSIX OPTraHNU3MOB U HAJOPraHNU3MEHHBIX CHCTEM C
OKpY:KamolleH cpenou

3apoxaeHue W pa3BUTHE dKoyoruu B Tpyaax A. I'ymbonbara, K. @. Pynse, H. A. Cesepiona, 3.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3nensl u 3anaun a3xonoruu. CBA3b 3KOJOTUHU C IPYTUMH HayKaMHu.

Metoapl okosnoruu. IloneBble HaOmoneHUs. OKCHEPUMEHTHI B OSKOJOTUU: MPUPOAHBIE H
naboparopuble. MonenupoBaHue B JKOJOTUHA. MOHUTOPUHI OKpY)KalOIIEeH cpeabl: JIOKalIbHBIH,
PErMOHANIbHBIN U TJI00AIbHBIN.

3HaueHue HKOJIOTMUECKUX 3HAHUH Ul YeloBeKa. JKOJIOrMUYEeCKOe MUPOBO33PEHUE KaK OCHOBA CBA3EH
4eJI0BeYeCTBAa € MpUpoaod. DOpMHUpPOBAHUE 3KOJOTMYECKOW KYIbTYPhl U SKOJIOIMUECKONM I'PaMOTHOCTH
HaceJIeHUsl.

JdemoHcTpauuu

[Moptpetsr: A. 'ymbonpar, K. @. Pynse, H. A. Ceseprios, J. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuubpt u cxembl: «Pazgensr skomorum», «Metoasl sKojorum», «Cxema MOHUTOpPUHTA
OKPY’KaIOILEH CpeabD».

JlabopaTopHas padora «/3ydyeHne METO0B 3KOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Okonorudeckre (akToppl M 3aKOHOMEPHOCTH WX JAeicTBHs. Kiaccudukamus 3KOIOTHISCKUX
dakTopoB: abuoTHueckue, OHMOTUYECKHE, aHTpormoreHHsle. OOmKe 3aKOHOMEPHOCTH  JIEWUCTBUS
skonorunueckux (akrtopo. IIpaBuno wmmuumyma (K. Ilnpenrens, [O. JIuGux). TonepaHTHOCTb.
OBpUOHOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue pakropsl. CBeT Kak dKoorndeckuid pakrop. JleiicTBre pa3HbIX y4acTKOB COTHEYHOTO
CHEKTpa Ha OpraHu3Mbl. DKOJIOTMYECKHE TPYNIbl PACTEHUI M JKMBOTHBIX MO OTHOLIEHUIO K CBETY.
CurnanpHas poJib cBeTa. POTONEPUOAU3M.

Temmeparypa kak odKojormueckuii  dakrop. JlelicTBMe  Temmeparypel Ha ~ OpPraHU3MBL.
[ToikunoTepMHbBIE U TOMOHOTEPMHBIE OPraHU3MblL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxxnHocTe kak skonoruueckuil ¢akrop. Ilpucnocobienus pacteHMid K HOJAEP)KaHUIO BOJIHOTO
6ananca. Knaccudukanus pacteHuil mo oTHoueHuto K Boje. [IpucrnocobneHust )KUBOTHBIX K M3MEHEHHIO
BOJIHOT'O pEKUMa.

Cpenbl 00UTaHUSI OPraHU3MOB: BOJHAsI, HA3€MHO-BO3/TyIlIHAs!, IOYBEHHAs, INyOWHHas MOANOYBEHHAs,
BHYTpHOpraHu3MeHHas. PU3UKO-XMMHUYECKHEe OCOOCHHOCTH cpesl oOuTaHus opranu3MoB. Ipucnocobienus
OpPTraHMU3MOB K JKH3HM B pa3HBIX Cpelax.

buonoruueckue putmbl. BHemHue u BHyTpeHHHME pUTMbL. CyTOYHBIE W TOJUYHBIE PUTMBI.
[IprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH JKU3HMU.

XKuznennsie Gopmbl opranusmoB. IlonsTue o >xu3HeHHOW (opme. JKuzHeHHBIE (OPMBI paCTEHU:
JIepeBbs, KYCTapHUKH, KYCTApHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJETHUE TpaBbl. JKHU3HEHHBIE (POPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue dakropel. Buasl OHOTHYECKHX B3aMMOJICUCTBHI: KOHKYPEHIIUS, XHUITHUYECTBO,
cumbuo3 u ero ¢opmbel. [lapasutusM, koomepamnus, MyTyalu3M, KOMMEHCATU3M (KBapTHPAHTCTBO,
HaxJieOHnuecTBO). Hetpoduueckue B3aumoieicTBus (Tonmueckue, popudeckue, padpuueckue). 3HaueHHE
OMOTHYECKMX B3aMMOJEWUCTBUN JJIsl CYIIECTBOBAHUS OpraHu3MoB B cpene obutanus. [lpunnumn
KOHKYPEHTHOT'O UCKJIFOUEHUSI.

JdemMoHcTpanuu

Tabmuuel u cxemsl: «Jkonoruyeckue (akTopel», «CBETOBOH CHEKTP», «IKOJOTHYECKHUE TPYIIIBI
KUBOTHBIX I10 OTHOIIEHHUIO K CBETY», «TerIOKpOBHBIE >KHBOTHBIE», «XOJOAHOKPOBHBIE XUBOTHBIEY,
«DPU3HONIOrHYECKHEe alalTallul KUBOTHBIX», «Cpeibl 0OUTaHUsS OPraHU3MOBY», «bUoIOrHYECKHnEe PUTMBIY,
«Kuznennsie Gopmbl pacteHuit», «KuzHeHHble (HOPMBI KUBOTHBIX», «IKOCHCTEMA LIUPOKOIMCTBEHHOTO



Jecay», «IJkocuctema XBOHMHOro Jyeca», «llemm nwranus», «XumHudectBo», «llapazutuzmy,
«Konkypenmusy», «Cumomnosy, «KommeHncamuzm.

O6opynoBanue: TepOapuu pPacTeHU M SKUBOTHBIX, MPUCIIOCOOJICHHBIX K BIUSHUIO Pa3IUYHBIX
IKOJIOTHYECKUX (DAaKTOPOB, TepOapuu CBETONIIOOUBBIX, TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTCHUH,
CBETOJIIOOMBBIC, TEHEMIOOMBbIE U TEHEBBHIHOCIMBBIE KOMHATHBIE pACTeHMs, TepOdapuu M KOJUICKLUUHU
TEIUIOI0O0MBBIX, 3MMOCTONKHUX, MOPO30YCTOMYMBBIX PACTEHUH, Uydelia NTHI] U 3Bepeil, repdapuu pacTeHUi,
OTHOCSIIHUXCS K THUrpoduTam, kcepopuram, Me30puraM, KOMHATHBIE PACTECHUS JaHHBIX TPYIII, KOJUIEKIIUN
KUBOTHBIX, OOUTAIONINX B PAa3HBIX Cpelax, repOapuu U KOJUICKIIMH PACTECHUH M KMBOTHBIX, 00Taal0ONIUX
YepTaMu IPUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBH JKU3HH, repOapuy U KOJUIEKIIMU PacTeHUN
U OSKUBOTHBIX PAa3MYHBIX JKU3HEHHBIX (POPM, KOJJICKUMU >KUBOTHBIX, YYACTBYIOIIUX B Pa3IUYHbBIX
OMOTUYECKIX B3aMMOJCHCTBHSIX.

JlaGopaTopHasi pa6oTa «BEIsSBICHHE IPUCTIOCOOICHUI OPraHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTopHas padora «BrisBieHHe NpUCITIOCOOICHUI OPTaHU3MOB K BIUSHHUIO TEMIIEPATYPHIY.

JlaGopaTopHas padoTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHUIN U3 PAa3HBIX MECT OOUTAHUSY.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALMIA

DKOJIOTHYECKUE XapaKTepuCTUKU mnonynsauuu. [lomymsmus kak Ouonorumdeckas cucrema. Poib
HEOJIHOPOJAHOCTH cpenbl, (hu3nueckux OapbepoB U OCOOCHHOCTEH OMOJOTrMU BHUJIOB B (hOpMHpOBAHHH
MIPOCTPAHCTBEHHOW CTPYKTYpHI MOMysiiuii. OCHOBHBIE MTOKA3aTENH MOMYJIALNHN: YACIEHHOCTD, INIOTHOCT,
BO3pAaCTHAs U MOJIOBasi CTPYKTYpa, POXK1aeMOCThb, TPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIHSI.

DKoJyioruueckasi CTpykrypa nomyisiuu. OneHka YuCcIeHHOCTH MOMYJISuH. J{nHaMuKka nomysisiud u
e€ perymauus. buotnueckuil moteHuMan nomysasuMd. MonaenupoBaHue AMHAMUKUA nonyisuuu. Kpubie
pocTa 4YHMCIEHHOCTH mnomyisuuu. KpuBble BbDKUBaHMS. Perynsuus 4YWCIEHHOCTH NOMYISUUNA: POib
(akTOpOB, 3aBHCAIIUX W HE 3aBHCAIIUX OT IUIOTHOCTH. DKOJIOTHMYECKHE cTpateruu BuIoB (- m K-
CTpaTerun).

[TonsTue 00 sKonmoruyeckoil Huie BuAa. MectooduTtanue. MHOroMepHasi MOJIEb 3KOJIOTUYECKOM
Humu Jx.M. Xaruuncona. Pazmepsl skonornueckoid HuI. [ToTeHmanbHas 1 peaan30BaHHAs] HUILIH.

Bun xak cucrema momyinsiiuii. Apeanbl BUI0B. Buabl 1 MX KM3HEHHBIE CTPATETUU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJCHUS U MUTPALIN )KUBOTHBIX. Brolornueckne MHBa3UM 4yKEpOJAHBIX BHUJIOB.

JdemoncTpanuu

[Toptper: Ix. Y. XatunHCOH.

Tabnuibl ¥ cXeMbl: « IKOJOTUUECKHE XapPAKTEPUCTUKU MOMYISIuny, «IIpocTpaHCTBEHHAsI CTPYKTYpa
nonymsauuny, «Bo3pacTHele nupamuabl nonynauuny, «CKOPOCTh 3aceNeHus TOBEPXHOCTH 3eMIn
Pa3IMYHBIMU OpraHu3Mamm», «Mojenp 3kosiornyeckot Humm Jx. M. Xatuuaconay.

ObopynoBanue: repbapun pacTeHUM, KOJUICKITUU )KUBOTHBIX.

JlabopaTopnas padora «IIpucrnocoOneHust CeMsH pacTEHUN K paCCEICHUIOY.

Tema 9. Jkoj10rus cO001IECTB. IKOJIOTHUECKHE CHCTEMBbI.

CooOriectBa opraHu3MoB. buoiieHos u ero crpykrypa. CBs3u MeXAy OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak oTkpbitas cuctema (A. JIx. Tencnu). OyHKIMOHANbHBIE OJOKM OpPraHU3MOB B
9KOCHUCTEME: TIPOYIICHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH. Tpoduyueckue menu u CETH.
AbGuotuueckue 010ku d3KocucTeM. [1ouBbI U Wikl B 3KOcHcTeMaxX. KpyroBopoT BEmIeCTB U MOTOK SHEPTUU B
AKOCHCTEME.

OcHOBHBIE TOKa3aTeIN YKOCHCTeMBbl. buomacca u MpomyKius. DKOJOTHYECKHE TMHUPAMUIBI YHUCET,
OMOMAacChl U YHEPIHH.

Junamuxa  sxocucmem. Kamacmpoghuueckue nepecmpoiiku. @nyxmyayuu. HampapneHHBIC
3aKOHOMEPHBIE CMEHBI COOOIIEeCTB — Ccykieccud. [lepBUYHBIE U BTOPUYHBIE CYKIIECCHU U HMX MPHUYUHBI.
AHTpoOTIOTeHHBIE BO3JIeHCTBHs Ha cykieccuu. KimmakcHoe cooOmiecTBo. buopasnooOpaszue u moiaHOTa
KpyTroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[Ipupoanbie d3KOCUCTEMBI. JKOCUCHEeMbl 03Ep U peK. IKocucmemvbl MOpell U OKeaHo8. IKOCUCmeMmbl
MYHOp, 1€C08, cmenetl, NyCmblHb.

AHTpPONIOT€HHBIE IKOCHCTEMBI. ATPOIKOCHCTEMA. ATpOLEHO03. Pa3nuuns Mexay aHTPONOTEHHBIMH H
MPUPOJIHBIMH SKOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. ['opoackas ¢umopa u  dayHa.
CuHaHTponu3anus TOpoJcKoil ¢ayHbl. buonormueckoe M X034HCTBEHHOE 3HAUYEHUE AarpoO’KOCUCTEM U
ypOo3KOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJICHCTBHI OpPraHW3MOB B JKOCUCTeMax. Poiub
KackaoHo2o s¢hghexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6 @OYHKYUOHUPOBAHUU IKOCUCHEM.
[lepeHoc 3HEepruu U BEIIECTB MEXAY CMEKHBIMU SKOCUCTEMAMHU. Y CTOMYUBOCTh OPTaHU3MOB, MOMYJISINN 1
9KOCHCTEM B YCIIOBUSX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3JAEHCTBUIA.

Mexanusmbl  8030elicmeus 3a2pA3HeHUll PA3HLIX MUNOE HA CYOOP2AHUSMEHHOM, OpP2aAHUSMEHHOM,
NONYNIAYUOHHOM U IKOCUCIMEMHOM YPOBHAX, OCHOBbL IKOJIO2UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8030eticmeus. MeToa0I0TUsl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX IKOCHCTEM.

JdemMoHcTpanuu

IToprper: A. JIx. Tencau.

Tabmumer u  cxembl: «CTpykTypa OuoOleHO3a», «JKOCHCTEMa IIUPOKOIMCTBEHHOTO Jiecay,
«QKocucTeMa XBOWHOTO Jeca», «DyHKIMOHANbHBIE TPYIIBI OPraHU3MOB B 3KocHcTeMey», «KpyroBopor
BEIIECTB B dKocucTeMey, «Llenn nmutanus (macTOUIIHAs, NETPUTHAS)», « DKOIOTUYECKAs MUPAMUIA YHUCEI»,
«DKoJoruyecKas nmupamuaa 0nomaccer», «IKOJOTHYECKas MUpaMuIa dHeprumy», «O0pazoBaHue 00J0TaY,
«[lepBuunas cykueccus», «BoccTtanoBneHue jieca mocie moxkapa», «IKOcHCTeMa 03epay, «ATPOIEHO3Y,
«KpyroBopot BeliecTB U NOTOK SHEPTHH B arporieHo3e», «[Ipumepsl ypOoskocuctem.

O6opynoBanue: repOapuy pacTCHH, KOJUICKIIMM HACEKOMBIX, dydelia MTHI] M 3Bepei, repOapum
KYJIBTYpPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBAPUYM KaK MOJIENIb IKOCUCTEMBI.

IIpakTnueckas padora «/3ydyenue u onucanue ypoo3KOCUCTEMBI.

JlabopaTopuasi pa6ora «/I3yueHue pazHoOOOpa3usi MENKUX MOYBEHHBIX YJIEHHCTOHOTHX B Pa3HBIX
HKOCUCTEMAX».

IKCKypeus «IKCKypCcHsl B TUIIMYHBIN OHoreoeHo3 (B 1yOpaBy, Oepe3HsIK, eJIbHUK, Ha CYXOA0IbHBIN
WM IOWMEHHBIH JIyT, 03€p0o, 6070TO)».

JKCKYpeust «IKCKYpCHs B arpOKOCUCTEMY (Ha TOJI€ WIM B TEINIUYHOE XO3HCTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTemMa

buocdepa — obOmemmanerapHass o6ojouka 3eMiiM, TJ€ CYIIECTBYEeT WM CYIIECTBOBalIAa >KH3Hb.
Paszputue mpencraeinenuit o Ouochepe B Tpymax 3. 3rocca. Yuenue B. U. Bepnanckoro o Ouocdepe.
O6nactu 6uocdeps! u €€ coctas. XKuBoe BemecTBo 6Mocdepsl U ero QyHKIUH.

3akOoHOMEPHOCTH  cymiecTBoBaHus Ouochepbl. OcobenHoctu Ouochepsl Kak  TIIOOATBHOU
sKocucTeMbl. /[luHamuueckoe paBHOBecue B buocepe. KpyroBopoTs! BemiecTs 1 OMOre0OXMMHUUECKHUE IUKITBI
(yraepona, azota). PUTMUYHOCTB sIBIEHMI B Guocdepe.

3oHanbHOCTh OHMochepbl. [lonstTue o 6uome. OcHOBHbIE OMOMBI CYIIM: TYHJIpa, XBOMHHBIE Jeca,
CMEIlIaHHble M HIMPOKOJINCTBEHHBIE Jieca, CTEMH, CaBaHHbBI, MyCTHIHU, TPOIMUYECKHE JIeCa, BHICOKOTOPBS.
Knumat, pacTUTenbHBINH U )KMBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa 1 GYHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaNa U OMOCHEPHBIX (PYHKITUIA.

JdemMoHcTpanuu

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

Tabmuubr u cxembl: «I['eochepsr 3emnny», «KpyroBoport azora B mpupoae», «KpyroBopot yriepoaa B
npupoje», «KpyroBopor kuciopoja B npupoze», «KpyroBopor Boasl B mpupoae», «OCHOBHbIE OHOMBI
cymm», «KinnmaTtuueckue nosica 3emiun», «Tynapay, «Taiiray, «Cmemmannsiii necy», «LIupokonucTBeHHBIH
necy, «Crenby, «CaBanHay, «Ilycteiasny, « Tpornuyueckuii gecy.

ObopynoBanue: repoapur pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUH KHBOTHBIX.

Tema 11. YesioBek U OKpy:Kaomas cpeaa



DKOJIOTHYECKUE KPU3UChI M WX TPUYMHBL. Bo3zaeiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHUe
BO3AYyIIHOU cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHUuEe BOAHOU cpeabl. OXpaHa BOJHBIX pecypcoB. Paspyiienue
nouBsl. OXpaHa MOYBEHHBIX pecypcoB. 3MeHeHue kiuMmara.

AHTpPOIIOr€HHOE BO3JECHCTBUE HA PACTUTEIbHBIM W KUBOTHBIA MHUp. OXpaHa pacTUTEIBHOTO U
KUBOTHOrO Mupa. OCHOBHBIE TNPUHIUIBI OXpaHbl Mnpupoabl. Kpacuble kHuru. Ocobo oxpaHsieMbie
npupoaasie Tepputopun (OOIIT). boranndeckue caapl ¥ 300JI0THYECKUE TTAPKH.

OcCHOBHBIE TPUHIMUIBI YCTOMYMBOTO pa3BUTUSA 4YEJIOBEUECTBA U MNpuUpoAbl. PanumonainbHOe
MPUPOJIOTIONB30BAaHUE M COXpPAHEHHE OHOIOruyeckoro pasHooOpasus 3emin. OOmmMe 3aKOHOMEPHOCTH
rJI00AMBHBIX JKOJOTHYECKMX Kpu3ucoB. (OCOOCHHOCTH COBPEMEHHOTO KpH3UCAa U €ro BEpOSTHBIC
MIOCJIE/ICTBHSL.

Pa3BuTne METOZOB MOHUTOPMHIA pa3BUTUS OINACHBIX TEXHOI€HHBIX IpoueccoB. CucmemHvle
uccnedo6anuss nepexooa K pecypcocbepezaroujeli U KOHKYPEHMOCnocooHou suepeemuxe. buonocuueckoe
pasnoobpasue u obuopecypcvl. Hayuonanvuvle ungopmayuonnvie cucmemvl, obecnewusaroujue 00Cmyn K
uHgopmayuu no coCmMosIHUIO OMOENbHbIX 8U008 U IKocucmem. OCHOBbI IKOpeadbUTUMAYUU IKOCUCTNEM U
€cnocobos 60pboObL ¢ buonospexcoeHusMU. Pekoncmpykyus MOpCKUX u HA3eMHbBIX IKOCUCTEM.

JdemMoHcTpanuu

Tabmuipr u cxembl: «3arpsisHeHHe aTtMocdepwl», «3arps3HeHue ruapochepsr», «3arps3HeHHe
nouBb», «llapHukoBbii  3PdexT», «Ocobo oxpaHseMble NPUPOIHBIE TeppUTOpUM», «Moenu
YIPaBISEMOT0 MUPay.

Ob6opynoBanue: Qororpaguu OXpaHIEMBIX pAcTCHHW W KUBOTHBIX KpacHoil kHurm Poccuiickoii
Oenepanun, KpacHoi KHUTH perroHa.

HNJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 110 BUOJIOT'U HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yslbTaTaM OCBOEHHUS OOYYAIOIIMMHUCSA MPOrpaMM
CpeHero od1iero 00pa3oBaHus: TMUYHOCTHBIE, METAIIPEIMETHBIE U MPEMETHBIE.

B cTpykType NTMUHOCTHBIX PE3yJbTaTOB OCBOCHMSI MPOTrpaMMbl MO OMOJIOTHH BBIIENIEHBI CIEIYIOIIIE
COCTABJISIOLINE: OCO3HAHHE OOYYAIOIMMHCS POCCHUMCKOM TI'pa)IaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPECNICHUIO, Haluyue mMomueayuu K OOy4eHHI0 OHOJIOTHUH,
yenenanpaeienHoe paszeumue BHYTPEHHUX YOEXJAEHMH JIMYHOCTM Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPaJULUN pa3BUTUS OMOJOTHYECKOIO 3HAHMS, 2OMOBHOCMb U CHOCOOHOCMb 00YyYatoIIUXCsl
PYKOBOJCTBOBATbCS B CBOEH AESITEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMM, NMPUCYLIUMHU CHUCTEME
OHMOJI0THYecKOro 00pa3oBaHus, HaludUe NPA8OCO3HAHUS IKOIOTUYECKON KYIbTYPBI, CHOCOOHOCMU CINABUNMb
L[EJIU U CTPOUTH JKU3HEHHBIE MJIaHbI.

JIM4HOCTHBIE Pe3ybTaThl OCBOEHUSI IPOrpaMMBbl 110 OMOJIOTHH JIOCTUTAIOTCS B €UHCTBE Y4eOHOH U
BOCIIMTATEIbHONW AESITEILHOCTH B COOTBETCTBMM C TPAAWIIMOHHBIMU POCCHICKMMHU COLMOKYJIbTYPHBIMU,
HUCTOPUYECKIUMH U TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMH B OOIIECTBE MPaBUIAMH U HOPMaMH
MOBE/ICHUS U CIIOCOOCTBYIOT IpoLleccaM CaMOIIO3HAHMs, CaMOBOCIHUTAHHUS U CaMOpa3BUTHUS, Pa3BUTUA
BHYTpPEHHEH MO3UIINU JIUYHOCTH, MaTPUOTHU3MA U YBAKEHUS K 3aKOHY U MPABOIOPAIKY, YEIOBEKY TpyAa U
CTaplieMy MOKOJEHHUIO, B3aUMHOIO YBaXKEHHs, OEpeKHOT0 OTHOIICHUS K KYJIbTYpHOMY HACIEIHIO H
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepannn, NpUPOIE U OKPYKAIOLLIEH cpelie.

JIn4HOCTHBIE pe3yabTaThl OCBOCHUS y4eOHOTO mpenMera «buonorus» A0MKHBI OTpakaTb TOTOBHOCTD
U CIIOCOOHOCTh O0Yy4aroHIMxcs pPyKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH IMO3WIMEH JMYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHEHTAllMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIEeCTBA, paCIIUpEHUE >KU3HEHHOTO OIBbITa M ONbITa
JeSITEIbHOCTH B TPOLIECCE peali3allid OCHOBHBIX HAIIPaBJICHUN BOCIUTATENIbHON JEsTeNbHOCTH, B TOM
quclie B 4aCTH:



1)rpa:;xnaHckoro BOCIMTAHUSA:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMU 00YUaIOIIEerocsi Kak akTUBHOTO W OTBETCTBEHHOTO YJICHA
POCCUICKOTO O0IIIEeCTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBAXKEHHE 3aKOHA U IIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH NEATEILHOCTH NMPH CO3aHUM y4EOHBIX MPOEKTOB, PEUICHUU
y4eOHBIX M MO3HABATEIBHBIX 33/1a4, BHIMOJTHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEENSITh COOCTBEHHYIO MO3UIIMI0 TI0 OTHOIICHHIO K SBICHUSM COBPEMEHHOM JKU3HU
U OOBSICHATH €&;

YMEHHUE YYUTHIBATh B CBOMX JICHCTBHIX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBHS JTIOJIEH C
Pa3HBIMU YOKICHUSIMH, KYJbTYPHBIMUA IECHHOCTSMU U COITUATIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJIHEHUS! YUYEOHBIX, TO3HABATEIbHBIX U
HCCIIeIOBATENLCKUX 33]1a4, YBAKUTEIHLHOTO OTHOIIICHUSI K MHCHHIO ONIIOHEHTOB MPHU OOCYKIACHUH CIIOPHBIX
BOITPOCOB OHMOJIOTHYECKOTO COJICPKAHUS;

TOTOBHOCTb K TYMaHUTApHON U BOJOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOPMHUPOBAHHOCTh POCCHICKOW TPKIAHCKOW HJICHTUYHOCTH, MATPHUOTU3MA, YBAKCHHUS K CBOCMY
HapoAy, 4YyBCTBA OTBETCTBEHHOCTHU nepen PonuHoM, ropnoctu 3a cBOM Kpai, cBor PonuHy, CBOM SI3bIK U
KYJIbTYpY, IPOLLIOE U HACTOSIIIIEE MHOIOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACJIEIHMIO U TaMSITHUKAM MPUPOABI, TOCTHKEHUsIM Poccuu B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIIE;

CHOCOOHOCTh OIICHMBAaTh BKJIQJ POCCHUMCKHX YUEHBIX B CTAHOBJICHHE M pa3BUTHE OHMOJIOTHH,
MMOHUMAaHUS 3HAYCHHUS OMOJIOTMH B IO3HAHWM 3aKOHOB IPHUPOIbI, B JKU3HU YEJIOBEKAa M COBPEMEHHOTO
o01ecTBa;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIYXEHHUIO W 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
Cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCHIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHNUS,

CIIOCOOHOCTh OLIEHWBAaTh CHUTYAaIlMl0 W TPUHUMATh OCO3HAHHBIC pEIIEHUS, OPHEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIECHHUE K CBOMM POAMUTENSAM, CO3JAHUIO CEMbU HA OCHOBE OCO3HAHHOT'O MPUHATHS
LIECHHOCTEN CEMEWHOM KU3HU B COOTBETCTBUU € TpaAULIUsIMU HapoaoB Poccuu;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOUYasl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
CropTa, Tpy/Ja, OOIIECTBEHHBIX OTHOIICHHH;

MMOHMMAaHKE SMOIMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE NPOSABISATH KayecTBa
TBOPYECKOMN JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHUsA, (GOPMHUPOBAHMSA KYJAbTYPbI 310POBbSI M 3MOLUOHAJIBHOIO
Os1aromosty4ms:

MMOHUMAaHKE U pean3alus 30pOBOro U Oe30MacHOT0 00pasa KU3HH (3I0pOBOE MUTAHUE, COOIIOICHUE
TUTHCHUYECKUX TIPABWJI M HOPM, COATaHCHPOBAHHBIA PEKUM 3aHSATUNA U OTIBIXA, PETYISIpHAs (U3udecKas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DMU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

MOHMUMAaHWE IIEHHOCTH TMPaBWJI HMHIWBUIYaTbHOTO M KOJUIEKTHBHOTO OE€30MacHOTO MOBEACHUS B
CUTYalUsIX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIFOIEH;

OCO3HAHUE MOCIEACTBUN M HETPUATHUSI BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS AJIKOTOJIs, HAPKOTHUKOB,
KYpEHHUs);



6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTD K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH TEXHOJOTMYECKOW U COIMAIbHOW HAIpPaBICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATH, TIIAHUPOBATH U CAMOCTOSITEIIBHO BBIIIOTHSITH TAKYIO ACSITEITLHOCTD;

MHTEpEC K pa3audHbIM cepam npodhecCHOHATBHONU NesSTEIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BbIOOD Oynyiieit mpodeccuu U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TJIaHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPA30BAHMIO HA MIPOTSKCHUH BCCH HKU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

9KOJIOTHUYECKHU 1e1ec000pa3HOe OTHOLICHHE K MPUPOJE KaK MCTOYHUKY >KU3HHU Ha 3emiie, OCHOBE eé
CYLIECTBOBAHMS,

MOBBIIICHUE YPOBHS SKOJOTUYECKOU KYJIbTYPHI: MPUOOPETEHHE OMbITA MIAHUPOBAHUS MOCTYIKOB U
OILICHKU WX BO3MOXHBIX MTOCIIEICTBUM JIJISl OKPYXKAIOIIEH CPEbL;

OCO3HaHUe T1100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MTPOoOJieM U MyTeil UX pelIeHHs;

CIOCOOHOCTh HMCIOJIB30BaTh MPHOOpETaeMble MpPU H3YYEHHH OWOJIOTMHM 3HAHUS W YMEHUS MpuU
penieHny npo0ieM, CBI3aHHBIX ¢ PAIMOHATBLHBIM IPUPOIOTIONH30BAHIEM (COOIIOICHUE TTPABIIT TIOBEICHHUS
B TPUPOJIC, HAMPABICHHBIX Ha COXpPaHEHUE DPABHOBECHS B DKOCHUCTEMAaX, OXpaHy BHJIOB, SKOCHCTEM,
ouocdepsl);

aKTUBHOE HEMpPHUATHE ICHCTBHI, NMPHUHOCSIIMX BpEl OKpYXKAIoLIeH NPUPOIHON Ccpele, yMEHHE
MIPOTHO3MPOBATh HEOJNATONMPHATHBIE OSKOJIOTHYSCKUE IOCICACTBUS IMPEANPUHUMACMBIX JCUCTBHA |
MpeA0TBpaIaTh UX;

HaJIMYUEe PAa3BUTOTO JKOJOTMYECKOTO MBIIIICHHS, SKOJIOTHYECKONH KYIbTYphI, OMBITa JIESTEIbHOCTH
HKOJIOTMUYECKOM HaIpaBJIEHHOCTH, YMEHUSI PyKOBOJCTBOBATHCS UMU B MO3HABATENIbHON, KOMMYHUKATUBHOU
U COIMAJIbHOW TIPAKTUKE, TOTOBHOCTH K YYacCTHIO B TIPAKTUYECKON JIEATEIBHOCTH HSKOJIOTMYECKOM
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 O3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIICCTBEHHO!N MTPAKTHKH, OCHOBAHHOTO HA TUAJIOTe KYJIBTYP, CIOCOOCTBYIOIIETO OCO3SHAHHUIO CBOETO MECTa
B MOJIMKYJIBTYPHOM MHDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YUTATENIBCKOM KYJIbTYpPbl KaK CpPEACTBA B3aUMOJCUCTBUS MEXIY
JIFOJIBMU U TTIO3HAHUS MUPA;

MMOHUMaHUe crenu@UKu OMOJIOTUN KaK HAyKH, OCO3HAHUA €€ poyid B (OPMHUPOBAHUU PAIMOHAIBHOTO
HAay4YHOTO MBIIUICHUS, CO3JaHUU LEJTOCTHOTO MPEJCTABICHUS 00 OKPYXAIoleM MHpPE Kak O €IUHCTBE
MPUPOJBI, YeTOBeKa W OOIIecTBa, B TMO3HAHWU MPHPOJHBIX 3aKOHOMEPHOCTEH W pElIeHuU MpodsieM
COXpaHEHUs MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JUIsl COBPEMEHHOM NMBWJIM3AIMU: OOECIeYeHUsT HOBOTO
YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUM, CTIOCOOHBIX PEIIaTh PECYpPCHBIC
MpoOJIeMbl pPa3BUTHUSL YEIOBEYECTBA, MOWCKA MyTeH BBIXOJA W3 TIOOATBHBIX IKOJIOTUYECKUX MPOOIeM U
obecrniedeHus nepexoaa K yCTOHYMBOMY Pa3BUTHIO, PAllMOHAIEHOMY HCIIOJIb30BAHUIO TIPUPOTHBIX PECYpCOB
1 (HOPMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HHU;

3aMHTEPECOBAHHOCTD B TIOJIYYCHHH OMOJOTUYECKHX 3HAHWUUW B IIEJISX TMOBBIIMICHUS OOIIEH KyIbTYpHI,
€CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTaBHON YacTH ()YHKIIMOHATHHOM TPaMOTHOCTH OOydYarOIInXCs,
dbopMupyeMoii pu U3yueHur OUOJIOTHH;

MMOHUMAaHUE CYIIHOCTH METOJIOB IMO3HAHMS, UCIOJIb3YEeMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
WCIIONIB30BaTh TIOJIydaeMble 3HAaHWS JUIsl aHadu3a W OOBSICHEHHWs SBICHUW OKPYXKAIOUIEro Mupa u
MPOUCXOJSIINX B HEM U3MEHEHU, YMEHHE J1e1aTh 000CHOBaHHbBIE 3aKIIFOUSHHS HA OCHOBE HayUHBIX (DAaKTOB
Y UIMEIOIIMNXCA JAHHBIX C LEIbIO MOTYYEHUs! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIIOJIh30BaTh OMOJIOTMYECKUE 3HAHMS I PEIICHHS TpolieM B
peaNbHBIX KU3HCHHBIX CUTYaIIHSIX;



OCO3HaHME IIEHHOCTU HAay4YHOM JEATEIbHOCTH, TIOTOBHOCTb OCYLIECTBISATh IPOEKTHYIO U
HCCIIEI0BATENIBCKYIO JeTEIbHOCTh HHAUBUIYyalbHO U B IPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M €aMOOOPa30BaHUIO, K AKTHBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMU TTOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble Pe3yNIbTaThl OCBOCHHUS Y4eOHOTO mpeamera «bHONOTHsS» BKIIOYAIOT: 3HAYUMEIC
s (GOPMUPOBAHHUS ~ MHUPOBO33PEHHUS  OOYYAMOIIMUXCS  MEXKAWCHHUILUTMHAPHBIE  (MEXKIIPEIMETHBIC)
oOllleHay4YHbIe TIOHATHS, OTPAKAIOIIME IIEJOCTHOCTh HAYYHOW KapTHHBI MUpa M CIEIU(PUKY METOJIOB
MMO3HAHMS, UCIIOJIb3YEeMBIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHs, SBICHHUE, MPOIECC, CHUCTEMA,
Hay4yHBIA (DaKT, TPUHIUN, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsI, HWCCIICJJOBaHHE, HAOIIOACHHE,
U3MEpEHUe, OKCIePUMEHT ¢  JIPyrue);yHUBEpCAIbHbIE  y4eOHbIe JACicTBHsS  (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), oOecrieunBaroiue GopMupoBanre GyHKIIMOHATLHONH IPaMOTHOCTH U
COIIMAIBHOW KOMIIETEHIIMU OO0YYaroluXcs; CIIOCOOHOCTh OOYyYaloImMUXCsS HCIOIb30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIC, MHPOBO33PCHUSCKUE 3HAHWS W  YHUBEpPCANbHbIC Yy4cOHBIC JICHCTBUS B
ITI03HABATEJIBHON U COLIMAIBHOW ITPAKTHKE.

B pesynpraTe n3ydeHus OMOIIOTMM HAa YpOBHE CpEAHEro oOmero o0pa3oBaHHs y 00YyYaroIIerocs
OyayT cdopMUpOBaHBI MO3HABATENIbHBIE YHUBEpPCAIbHbIE Yy4YeOHble JEHCTBUSA, KOMMYHHUKATHBHBIC
YHUBEpCaJIbHbIC Yy4e€OHBIC IEHCTBUS, PETYJIATHBHBIC YHHMBEPCAJIbHBbIC Y4YCOHBIC IEUCTBHUS, COBMECTHAS
JeATEIIbHOCTD.

MertanpeameTHble pe3ysbTaThl OCBOEHUS IMPOTPAMMBI CpEIHEro oOIero o0pa30BaHUS JIOJKHBI
OTpaXkaTh:

OBJjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

1)0a30Bble JIOrHYecKNe AeicTBUSA:

CaMOCTOSITENILHO (POPMYITUPOBAThH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOIb30BaTh MPU OCBOSCHWM 3HAHUW MPUEMBI JIOTHYECKOTO MBIIUICHHUs (aHaJM3a, CUHTE3a,
CpaBHEHUs, KiaccudUKaiuu, o00OIIEeHUs), PACKPBIBATh CMBICT OMOJOTHYECKUX TOHSATUN (BBIACTATH UX
XapaKTepHbIC MPU3HAKHU, YCTAHABIIUBATH CBSI3H C IPYTUMU MTOHSATHSIMH);

ONpEeNEeNATh LeNu JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUU HMX JTOCTHKEHHS, COOTHOCUTH
pe3yabTaThl AEATEIbHOCTH C MOCTABJICHHBIMU LEISIMU;

WCIIOJIh30BaTh OMOJIOTMYECKUE TTOHATHUS ISl O0BsICHEHUS (DAKTOB U SIBIICHUHN KUBOW PUPOIBL;

CTPOUTH JIOTUYECKUE paCCYKIeHUs (MHIYKTUBHBIC, JE€IyKTUBHBIEC, IO aHAJOTWHU), BBISBIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SBIECHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUYCHHUS,

MIPUMEHATh CXEMHO-MOJIETIbHBIE CPEJICTBA JIJISl IPEICTABIICHUSI CYIIECTBEHHBIX CBA3EH U OTHOUIEHUH B
M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a TAKXKe MPOTUBOPEUUM Pa3HOTO POJA, BBISIBICHHBIX B Pa3IMUHBIX
WH(POPMAIMOHHBIX UCTOYHHUKAX;

pa3zpabaThiBaTh MJIAH pEIIEHUS MNPOOJIeMbl C YYETOM aHalIM3a HMMEIOIMIMXCS MaTepUaabHBIX U
HEMaTepHUaIbHbIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEIHLHOCTH, OIICHHBATH COOTBETCTBHE PE3yJbTATOB IIEJSIM, OIICHUBATH
PHUCKH TIOCTIEACTBUMN JESTEIHHOCTH,

KOOPJIUHUPOBAThH U BBHIMOIHITH PabOTY B YCIOBUSAX PEAbHOTO, BUPTYATbHOTO M KOMOMHUPOBAHHOTO
B3aUMOJICUCTBHUS;

pa3BUBATh KPEATHBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2)0a30Bble HCCJIeI0BaTEIbCKUE IeHCTBUS:

BIIQ/IETh HaBBIKAMH Y4eOHO-HCCIEN0BATENBCKOW M IPOEKTHOM NEATEeIHbHOCTH, HABBIKAMH Pa3pelIeHus
mpo0sieM, CITOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY MOMCKY METOJOB PEIICHUS MPaKTHUYECKUX
3a/1a4, IPUMEHEHHUIO Pa3TUIHBIX METO/IOB MTO3HAHMUSI,;



HCIOJIb30BaTh PAa3IMYHbIE BUJBI ACSITEILHOCTH IO MOJTYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIpPETaIuHy,
MpeoOpa3oBaHUI0 M TPUMEHEHUIO B YYEOHBIX CHUTYyallUsX, B TOM YHCJIE MPU CO3JAaHUH Y4YEOHBIX H
COLIMAJIBHBIX MPOEKTOB;

(hopMUPOBATh HAYYHBIN TUI MBIIUICHHS, BIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KITFOUEBBIMHU TTOHITUSIMU
U METOJIaMH;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/laul B 00pa30BaTENIbHOM JEATENbHOCTH U >KU3HEHHBIX
CUTYaIUsX;

BBISIBJIATh TPUYUHHO-CIICJICTBEHHBIEC CBSI3M M AaKTyallM3UPOBATH 3a/1auy, BBIJBUraTh TUIOTE3y €€
pellleHrs, HaXOAWTh apryMEHTHl [UIsl [OKa3aTelbCTBAa CBOMX YTBEPXKACHHM, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PELLICHUS;

aQHAIM3UPOBATh TOJIYYCHHBIE B XOJE PEUICHUs 3a/lauyd Pe3yJIbTaTbl, KPUTUUYECKU OIEHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh  LIEJICHANPABICHHBIA IMOMCK IMEpeHoca CpelICcTB U CrlocoOOB  JeCTBUS B
poecCHOHABHYIO CPey;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M IIPAKTUYECKYIO 00JIACTH KUZHEACSITCILHOCTH;

yMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeill;

BBIIBUTATh HOBBbIE WJEU, MpeAsiaraTb OPUTHHAJIbHBIC MOAXOAbI W PEIICHUS, CTaBUTh MPOOIEMBI U
3a/1auu, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUSI.

3) padora ¢ nunopmanmeii:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHHKAX HHQPOpMAIMHM (TEKCTe y4yeOHOro mocoOus, HaydHO-
MOMYJISIPHOM JTUTEpaType, OMOJIOTMYECKUX CIOBapsX M CHPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax IaHHBIX, B
WuTepHere), aHAMM3UPOBATh HH(MOPMAIMIO PA3IUYHBIX BUIOB U (GOPM MPEACTaBICHHS, KPUTHYCCKH
OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMynHpoBaTh 3aMpOChl U MPUMEHSTh Pa3IMYHbIE METOJbI MPHU MOUCKE UM 0TOOpe OMOIOTUYECKOM
uH(popManuu, HeOOXOAUMOM /ISl BBIMOTHEHUS YUeOHBIX 3a7a4;

npuoOpeTaTh  ONBIT  WCIOJB30BAaHUS  HMH(DOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPIIIEHCTBOBATH KYJIBTYPY aKTUBHOTO HCITOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMANBHYIO (GOpPMY TMpeACTaBICHUS OHONOrMUYEcKOi HH(pOpMAIIH
(cxembl, TpaduKH, TUArpamMMbl, TAOIHIIBI, PUCYHKH U IPYTOe);

WCIIOIb30BaTh HAYYHBIA SI3BIK B KAu€CTBE CPEICTBA MpU paboTe ¢ OMOJOrHYecKoil uHbOpMaIuei:
MPUMEHATh XUMHYECKUE, (PU3NYECKHe M MaTeMaTUYeCKHe 3HAKH U CHUMBOJIBI, (POpMyIibl, abOpeBHaTypy,
HOMEHKJIATypY, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BNIa/IETh HaBBIKAMHM pAaCTO3HAaBaHUS W 3alIUTHl HH(pOpManuu, HWHPOPMAIMOHHON 0€30mMacHOCTH
JTUYHOCTH.

OByaieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMU:

1)o0menue:

OCYIIIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax >KHM3HH, aKTHMBHO Yy4acTBOBaTh B JHMANIOTe WIH
JTUCKYCCHUU TIO CYHIECTBY OOCYXJaeMoil TeMbl (yMEHHE 3a/JaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCUTENIFHO BBIMOJHEHUS Tpe/jlaraéMon 3a/laud, YYUTHIBATh HMHTEPECHl M COTJIACOBAHHOCTH TO3WITUHN
JIPYTUX YYACTHUKOB JTUAJIOTA WM TUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHS, TOHMMATh 3HAYEHHE COIMATBHBIX 3HAKOB,
MPEATIOCHIIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYAIIMH, YMETh CMATYaTh KOHMIUKTHI U BECTH TIEPETOBOPHI;

BIIAJIETh PA3IUYHBIMH CIOCOOAMU OOIIEHUST W B3aMMOJICHCTBHS, TMOHUMAaTh HAMEpPEHUS JPYTHX
TOJIEH, MPOSIBISITh YBAXKUTEIBHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOH ¢opme (hopMyIupoBaTh
CBOM BO3paXKEHUS;

Pa3BEPHYTO | JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAS 1eITeJbHOCTD:



IIOHMMAaTh U HUCMOJIb30BaTh MPEHMYILECTBA KOMAHAHOM M MHIMBUAYAJIbHOW PaOOThHI MpPU PELICHUU
OWoJIoTMYecKo  TpoOseMbl, OOOCHOBBIBATH  HEOOXOAUMOCTH  TNMPUMEHEHUS  TPYNIOBBIX  (GopM
B3aMMOJICHCTBHS MIPH PELICHUN y4eOHOU 3a1au;

BBIOMPATh TEMATUKY U METOBI COBMECTHBIX JCHCTBHH C Y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
Ka)KJOr0 WICHA KOJIJICKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM IESTEIBbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH ACUCTBHS IO €€
JTOCTIDKEHHUIO: COCTABIIATh IUIAH JICHCTBUH, paclpelesiaTh poiu ¢ Y46TOM MHEHHH Y4aCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON pabOTHI;

OLIEHMBATh KAa4yeCTBO CBOEr0 BKJIAJa M KaXIOr0 Y4YacTHUKAa KOMaHAbl B OOLIMM pe3ynbTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

IpesiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJIEU C TIO3ULIMM HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKOMN
3HAYUMOCTH;

OCYILIECTBIIATh TMO3UTHBHOE CTPATETUYECKOE IIOBEICHHUE B PA3JIMYHBIX CHUTYaLHAX, IPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

OgByageHne YHMBEPCAJIBHBIMHU PeryJsiTHBHBIMY 1efiCTBUAMM:

1)camoopranusanus:

UCIOJIb30BaTh OMOJOIMYECKUE 3HAHMS JJI BBIABIECHUS MPOOJIEM M UX PELIeHHUS B KU3HEHHBIX U
y4EOHBIX CUTYyaLUsX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKMX 3HAHUH LIEJIEBbIE M CMBICIIOBBIC YCTAHOBKM B CBOUX JCHUCTBUSIX
Y TIOCTYTIKAaX 10 OTHOLLIEHUIO K KUBOU MPUPOJE, CBOEMY 3J0OPOBBIO U 3I0POBBIO0 OKPYKAIOIIMX;

CaMOCTOSITEJIbHO OCYILIECTBIATh MO3HABATENbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMbI, CTaBUTh U
(bopMynHMpoBaTh COOCTBEHHBIE 3371a4l B 00pa30BaTEIbHON JEATEIBHOCTH U )KU3HEHHBIX CUTYalMsX;

CaMOCTOSITEJIbHO COCTAaBJSATh IUIAH pEIIEHUs MpoOJieMbl C YYETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIMpsATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHUIH;

JeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh PUOOPETEHHBIN OTIBIT;

CIOCcOOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO LIMPOKON 3PYAMLIMU B Pa3HBIX OONACTAX 3HAHHM,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYpPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
PE3YJIBTATOB LIEIAM;

BJaJIeTh HAaBbIKAMM IIO3HABATEIbHOM pe(ieKcuy Kak OCO3HAHHs COBEpINAEMBIX JeHCTBUH U
MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIOIb30BaTh NMPUEMBI pediekcun Al OLEHKU
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHWKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAINU3€E PE3YJIbTATOB AEATEIbHOCTH;

3)npunsiTHe ceds M APYrux:

MPUHUMATD ce0sl, TIOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTATOB AESATEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OMIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIUH JIPYrOro YeJlIoBeKa.

MNPEIMETHBIE PE3YJBbTATHBI

Hpe,Z[MCTHLIC PE3YIbTATBl OCBOCHUS COACPIKAHUSA yqeGHoro npeamMeTa «buomorus» Ha er'Iy6J'IéHHOM
YPOBHC OpUCHTUPOBAHLI Ha obecrneucHue HpO(i)I/IJIBHOl“O O6y‘-IeHI/I${ O6yanOH_IPIXC}I ouonorun. OHH
BKJIFOYAKOT: cneunq)nqecm/le JUTSA OuoJIorun HAaY4YHBIC 3HAHUA, YMCHUA U CIIOCOOBI )IGfICTBI/If/i 10 OCBOCHHIO,
HHTCpHOpCTAllU U npe06pazoBaHm0 3HaHHI>’I, BUbI JACATCIBHOCTH IIO0 IOJIYYCHUIO HOBBIX 3HAaHUM U UX



IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX, a TaKK€ B pPEAJIbHBIX JKU3HEHHBIX cUTyalusx. I[IpenmerHsle
pe3yabTaThl IPEACTABICHBI 10 TO1aM U3yYEHHUS.

[IpenmetHbie pe3yibTaThl OCBOEHHsS YyueOHoro mnpeamera «buonorus» B 10 knacce ITOMKHBI
OTpaXkaTh:

C(OPMHUPOBAHHOCTh 3HAHUI O MeCTe€ M PpOJM OMOJIOTMM B CHUCTEME €CTECTBEHHBIX HayK, B
(OopMHPOBAaHNUN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B IIO3HAHUU 3aKOHOB IIPUPOJIbI U PELIEHUU IPobiIeM
palMOHANBHOTO MPUPOJONOIB30BaHUSA, O BKIAJE POCCUHCKUX M 3apyOCKHBIX YUYEHBIX B pa3BUTHE
OunoJoruu;

BIAJICHUE CHUCTEMOH OMOJIOTMYECKHMX 3HAHMH, KOTOpas  BKJIIOYAET: OCHOBOIIOJIAraolye
OMOJIOrNYECKHE TEPMUHBI U MOHATHUS (KU3Hb, KJIETKA, OPraHU3M, MEeTa00JIM3M, FOMEOCTa3, CaMOPErYJISILINS,
CaMOBOCIIPOM3BE/IEHNE, HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT WU Pa3BUTHE), OMOJIIOTMYECKUE TEOPUU
(xnerounas teopus T. [lIBanna, M. llneiinena, P. BupxoBa, xpomocomHasi Teopusi HacaeACTBEHHOCTH T.
Moprana), yuenuss (H. M. BaBmioBa — 0 meHTpax MHOrooOpasusi M HPOMCXOXKAEHUS KyJIbTYpHBIX
pacTeHuil), 3aKkoHbl (€JUHOOOpa3Hs IOTOMKOB II€PBOIO IIOKOJIEHUS, pacLICIUICHHs, YHMCTOThl TaMeT,
HE3aBUCUMOTrO HacyienqoBaHus I . MeHiens, roMOJIOrMYeCKUX PSAAOB B HACJIEACTBEHHON u3MeHunBocty H. W.
BasuioBa), mpuHIMIIBI (KOMIIJIEMEHTAPHOCTH);

BJaJICHUE OCHOBHBIMH METOJaMHM HAy4yHOrO T[IO3HAHMS, HCHOJIb3YEMBIX B OHOJIOIMYECKHX
HCCIICIOBAHUSX KHUBBIX 00BEKTOB (OIMHCAHKE, U3MEPEHHE, HAOIIOICHHE, IKCIICPUMEHT);

YMEHHE BBIICHATh CYLIECTBEHHbIE IPU3HAKH: BUPYCOB, KJIETOK NPOKAPUOT U  DYKApHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM YHCIIe OaKTepHii, rpuOOB, pacTeHUH, )KUBOTHBIX H
YeJI0BEKa, CTPOCHHMS OpraHoOB U CUCTEM OpPraHOB pAacTE€HHWH, >KUBOTHBIX, YEJIOBEKa, IPOLECCOB
KHU3HEJEATEIbHOCTH, MPOTEKAIOIIUX B OPraHU3Max pPAacTeHUM, JKUBOTHBIX U YEJIOBEKa, OMOJOTMYECKUX
MpOIecCCOB: OOMEHa BemecTB (MeTabonM3M), TPEBPAIICHUS DHEPruH, OpOKEHHs, aBTOTPOPHOTO W
reTepoTpoHOro THUIOB NHUTAaHUSA, (POTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Mei03a, ramMeToreHesa,
SMOpHOreHe3a, MOCTIMOPHOHAIBHOTOPA3BUTHUS, Pa3MHOXKEHUS, MHIMBHUIYaJbHOI'O PAa3BUTUS OpraHu3Ma
(oHTOreHe3a), B3aMMO/IEHCTBHSI T€HOB, FeTepo3Kca, UCKYCCTBEHHOTO 0TO0pa;

YMEHHE YCTaHABIMBAaTh B3aMMOCBA3M MEXJy OpraHOMJAMH KJIETKHM U UX (DYHKUIUSMH, CTPOECHUEM
KJIETOK pa3HbIX TKaHEeW M uX QYHKIUSAMHU, MEXIy OpraHaMH U CHUCTEMaMH OpraHOB y pacTE€HUH, KUBOTHBIX
U 4YeJoBeKa U UX (DYHKIUAMM, MEXIY CUCTEMaMH OPraHOB M UX (DYHKIUSAMH, MEXIy dTanaMu oOMeHa
BEIIECTB, ATallaMHM KJIETOYHOTO LHMKJIA M >KU3HEHHBIX IMKJIOB OPraHU3MOB, 3TallaMd 3MOPHOHAIBHOIO
pa3BUTHS, TEHOTUIIOM U ()EHOTUIIOM, (DEHOTHUIIOM U (paKTOpaMu cpebl OOUTaHUS;

YMEHHE BBISIBJIATH OTIIMUUTENIbHBIE IPU3HAKU KUBBIX CUCTEM, B TOM YHUCIIE PACTEHHM, )KUBOTHBIX U
YeJI0BEKA;

YMEHHUE HMCII0JIb30BaTh COOTBETCTBYIOIINE apTyMEHTHhI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY
JUIS TOKAa3aTeJNbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHHE peliarh OHOJOrMYeCKHe 3a/ladd, BbBISBIATh NPUUMHHO-CIEJICTBEHHBIE CBS3H MEXAY
HCCIIelyeMbIMH OHMOJIOTHYECKUMH TPOLIECCaMU U SIBICHHUSIMHM, JeJIaTh BBIBOJBI M NMPOTHO3bI HA OCHOBAaHUM
IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U IpPAaKTHYECKHE padoThl, coOMI0AaTh MpaBHia Mpu padore C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHUE BBIIBUTaTh TUIIOTE3bI, IPOBEPATh UX HKCIEPUMEHTAIBHBIMH CPEACTBaMU, (HhOPMYIUPYsI LENIb
HCCIIEIOBaHMsI, aHAIM3UPOBATh NIOJyUYEHHBIE PE3YJIbTAThl U AETaTh BBIBObI;

yMEHHE Y4acTBOBATh B YUEOHO-HMCCIIEIOBATEIHCKON paboTe M0 OMOJIOTUM, SKOJOTUM U MEIMIINHE,
MPOBOAMMON Ha 0a3e HIKOJIbHBIX HAayYHBIX OOIIECTB, U MyOJIMYHO MPEACTABIATh MOJyYEeHHbIE PE3YIbTaThI
Ha YYEHUYECKUX KOH(EpEeHIUIX;

YMEHHUE OLIEHMBATh 3TUYECKHE aCHEeKThl COBPEMEHHBIX MCCIIEOBaHUN B o0jacTu OHONOTMH U
MEIUIHMHB (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJJOTBOPEHHME, HAMpaBICHHOE HM3MEHEHHE TIeHOMa H
CO3/1aHH€ TPAHCTE€HHBIX OPraHU3MOB);



YMEHHE OCYIICCTBIISITh OCO3HAHHBINH BBIOOp Oymymiel mpodeccHOHaTbHOW ACSITEIBHOCTH B 00JIaCTH
OMOJIOTHH, MEIULIUHBI, OMOTEXHOJIOIMH, BETEPUHAPUHU, CETTLCKOTO XO035HCTBA, MUIIEBON MPOMBIIUIEHHOCTH,
yrIyOnsATh TIO3HABAaTENbHBIA HWHTEpPEC, HANpaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLICH
npodeccuu U MpoAOIDKEHHE OMOIOruYecKoro 00pa3oBaHus B OPraHU3alUsgX CPEIHEro NpoghecCnoHaIbLHOrO
U BBICILIETO OOPa30BaHMUS.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHsS yuyeOHoro mpenmera «buonorusi» B 11 kaacce IOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe M pOJU OHMOJIOTMHM B CHUCTEME ECTECTBEHHBIX HAyK, B
(GbOopMUPOBaHUM COBPEMEHHOH €CTEeCTBEHHO-HAyYHOM KapTUHBI MUpa, B MO3HAHUHM 3aKOHOB NPUPOIBI U
pEIIeHNH SKOJOTMYECKUX Mpo0JieM 4YeloBeYeCTBa, a TaKKe B PELUICHUH BOMPOCOB PAIMOHAIHLHOTO
MPUPOJIOTIONB30BaHUA, U B (POPMHUPOBAHUH IICHHOCTHOTO OTHOULICHHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIAJIC POCCHICKHUX U 3apYOCIKHBIX YUEHBIX-OMOJIOTOB B PA3BUTHE OMOJIOTHH;

YMEHHE BIIaJIETh CUCTEMOI OMOJIOrMYECKUX 3HAHUI, KOTOpas BKIIIOYAET OINpE/eCHHs U MOHUMaHHe
CYUIHOCTH OCHOBOIIOJNAralolMX OHOJOTHYECKMX TEPMHUHOB M MOHATHH (BUI, 3KOcucTema, Ouocdepa),
Ouosiornyeckue Teopuu (3BONIONMOHHAS Teopus Y. JlapBuHA, CHHTETHYECKAs] TEOPUS SBOJIIOLUH), YUCHHS
(A. H. CeBeprioBa — 0 myTsix u HarpaieHusx sBoitouuu, B.M. Bepuanckoro — o 6mocdepe), 3akoHbI
(rermernueckoro paBHoBecus [[x. Xapau u B. BaiinOepra, 3apoasimieBoro cxojacrsa K. M. bapa), npaBuna
(Muanmyma FO. JIubuxa, 3KOIOTMYECKOW MHHpaMubl dSHEpruu), runore3bl (rumorte3a «vupa PHK» V.
I'anGepra);

YMEHHE BIaJETh OCHOBHBIMM METOJaMU HAYYHOI'O IO3HAHMSI, MCIOJb3YEMBIMU B OHOJIOTMYECKUX
UCCIIETIOBAHMIX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONMHCAaHHE, W3MEpPEHHE, HaONIOJCHUE, KCIEPUMEHT),
crioco6aMu BBISIBJICHUSI U OIICHKU aHTPOIIOT'€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJCIATh CYIIECTBEHHBIE TNPHU3HAKU: BHUJIOB, OMOTEOIEHO30B, KOCHCTEM M Ouocdepsl,
CTa0MJIM3UPYIOMIETO, JBHXKYIIETO M Pa3phIBAIONIETO E€CTECTBEHHOTO OTOOpa, aIONaTpPUYECKOro H
CUMIATPUYECKOTO0 BHA000PA30BaHUs, BIMSHUSA JBUXKYIIMX CHJ JBOJIONUU Ha TEeHO(POH] MOMYIALUH,
MPHUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepEeI0BaHUs HAPABICHUHN SBOIIOIHUH, KPYrOBOPOTa
BELIECTB U [TOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAHaBIMBaTh B3aWMOCBSI3M MEXJIY IMpOLIECCaMU 3BOJIOLUHU, JBIDKYILUMHU CHJIAMU
aHTPOIIOreHe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCUCTEM U MPUCTOCOOIEHUSIMHI K HUM OpPraHU3MOB;

YMEHHUE BBISBIATH OTIMYUTENbHbIC NMPU3HAKU JKUBBIX CHCTEM, IMPUCHOCOOIEHHOCTh BUAOB K Cpejie
oOuTaHus, aOMOTHYECKUX U OMOTHMYECKMX KOMIIOHEHTOB SKOCHUCTEM, B3aMMOCBA3€H OpPraHU3MOB B
CO0O011IeCTBAX, AaHTPOIOTEHHBIX U3MEHEHHH B 3KOCUCTEMaX CBOEM MECTHOCTH;

YMEHHUE HMCII0JIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTUIO U CUMBOJIMKY
JUI1 OKa3aTeNIbCTBA POJACTBA OPraHU3MOB PAa3HBIX CHUCTEMAaTHYECKUX TPYIII, B3aHMOCBS3H OPraHU3MOB U
cpenpl OOMTaHMs, €AMHCTBA YEJIOBEUECKHUX pac, HEOOXOIMMOCTH COXpPaHEHHs MHOrooOpasusi BHJIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS IIPUPO/IBI U YEIOBEUYECTBA;

yMEHHE pelaTb OHOJOrMYecKHe 3aJjauyd, BbIIBIATH NPUUYMHHO-CIEIACTBEHHBIE CBS3U MEXIY
UCCIIelyeMbIMH OMOJIOTHYECKUMH TPOLIECCAaMH U SIBIICHUSIMM, JIeNIaTh BBIBOJBI M NMPOTHO3bI HA OCHOBAaHUU
MIOJIyYEHHBIX PE3yIbTAaTOB;

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U NpaKTHYECKHe paboThl, coOMI0AaTh MpaBHiia Mpu padoTre C
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUTaTh TUIIOTE3bl, IPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEICTBaMH, (HOPMYITUPYsI LENIb
UCCIIEIOBaHMs, aHATU3UPOBATh MOJy4YE€HHBIE PE3YJIbTAThI U JAENaTh BHIBObI;

yMEHHE Y4acTBOBATh B YUEOHO-HMCCIIEIOBATEIHCKON paboTe Mo OMOJIOTUM, SKOJOTUM W MEIMIINHE,
MPOBOJIUMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOILIECTB, M MyOJIMYHO MPEACTABIATH MOJIYUYECHHBIC PE3YIbTAThI
Ha YYEHUYECKUX KOH(EpEeHIUIX;

YMEHHE OIIEHUBATh I'MIIOTE3bl U TEOPUU O MIPOUCXOKICHUU JKU3HH, YEJIOBEKa U YEJIOBEUECKUX pac, O
MPUYMHAX, TOCIEACTBUIX U CIOCO0ax MpeJoTBpaIleHUs ITI00aIbHBIX U3MEHEHH B Onocdepe;



YMEHHE OCYIICCTBIISITh OCO3HAHHBIA BBIOOp Oyaymiel mpodeccHoHaIbHON ASSTENHPHOCTH B 00IaCTH
OMOJIOTUH, SKOJIOTUH, NPHUPOAONOIb30BaHUS, MEIULMHBI, OMOTEXHOJOIMM, IICHXOJOTHM, BETEpUHApUH,
CEeNIbCKOTO XO3siCTBA, MUIEBON MPOMBIIIJICHHOCTH, YIIyOIsATh MMO3HABATEIbHbBIN UHTEPEC, HAIIPABICHHBIH
Ha OCO3HAHHBIA BBIOOpP COOTBETCTBYIOIICH Mpodeccuu M MPOJODKEHHE OMOJIOTHMYEcCKOro oOpa3oBaHUS B
OpraHu3alMsIX CPEAHEro NPOoPEeCcCHOHATBHOIO U BhICIIEr0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne KoangecTtBouacoB JJIeKTPOHHbIE
HaumenoBanuepasae/io (uu¢posBbie)
Bce = Kourpouabnbiep IIpakTuyeckuep
n/  H TeMIPOrpamMMbl oOpa3oBaTeJibHbIEP
ro a00TBI a00THBI
1 ecypchbl
http://school-

1 buonoruskaknayka 1 C_oﬁectimu.ru /

9 JKuBBIE CHCTEMBI U X 9 http://school-
U3yUYCHHE collection.edu.ru/

3 Buonorusakierku 2 0.5 Eét”;/éfi%hnogéh ru/

4 XUMHUYeCKasiOpraHu3aIust 10 1 http://school-
KJIETKH collection.edu.ru/

5 Crpoenue u 8 2 http://school-

KUUHUKJIETKU collection.edu.ru/
VH
OOMeH BeEIIECTB U
http://school-

6 npeBpalieHre YHEPTUU B 9 1 C—m‘mu u/
KJIETKE : *
Hacnencrsennas ]

; N ——— 9 05 htt .//s_chool-

N ' collection.edu.ru/
peanu3anus e€ B KJICTKe

8 JKU3HEHHBINIINKIIKIETKH 6 1 Egtllé/éfi%hnog(lj_u ru/

9 Crpoenue u 17 15 http://school-

KIIMHOPTaHU3MOB ' collection.edu.ru/
VH

10 PasMHOX€EHUE U 8 15 http://school-
pa3BUTHUCOPTaHU3MOB ' collection.edu.ru/
I'eneTrka — HayKa o

11 HACJIEACTBEHHOCTH U 9 05 http://school-
W3MEHYNBOCTH ' collection.edu.ru/
OpPraHUu3MOB

12 3aKOHOMEPHOCTHHACIIEIC 10 1 http://school-
TBEHHOCTH collection.edu.ru/

13 3aKOHOMEPHOCTHU3MECHYH 6 1 http://school-
BOCTH collection.edu.ru/

14 I'eneTnkauenoBeka 3 0.5 Eétll(;/éfi%hnog(lj-u ru/

15 CenexuusopraHu3MoB 4 1 (r:];[)tllt:e/c/:fi(i)hnogclj-u ru/

16 Buorexuonorus u 4 http://school-
CHUHTETHUYECKAIONOIIOTHS collection.edu.ru/

http://school-

17 Pesepsroespems 1 collection.edu.ru/

OBIIEE KOJIMYECTBO 102 0 13
YACOB I10 ITPOTPAMME



http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KUIIACC

KoanuectBouacon DJIeKTPOHHbIE
Ne  HaummenoBanmepa3s (wnbpoBbIe)
n/ | 1eJ0B H Bce KonTpoabubiepa  IIpakTuueckuepa Olép a3p oBATETBLHBIEpE
1 TEMIIPOrpamMMbl ro 00ThBI 00TBI cypet
3apoKJIeHUE U
PasBHTIe http://school-
1 3BOJ‘II—OI.[I/IOHHBIZ( 4 C_Oﬁectimu T/
MPEJICTABICHUIA B
OuoJIOrNHN
9 MHUKpO3BOIIOIHS 1 14 9 http://school-
e€pe3ynbTaThl collection.edu.ru/
3 Maxkpo3BOJIIOLHS U 5 http://school-
e&pe3ysIbTaThl collection.edu.ru/
IIpoucxoxnenue u .
4 pa3BUTHE )KM3HU Ha 15 15 %u U/
3emiie =
5 giiicfomﬂe}meqen 10 1 httg://s_chool-
collection.edu.ru/
AHTPOIIOTEHE3
DKojorus — Hayka
0
B3aMMOOTHOIICHHSIX
5 OpPraHUu3MOB U 3 05 httg://s_chool-
HaJIOPraHU3MEHHBIX collection.edu.ru/
CHCTEM C
OKpYKaroleun
cpenou
5 OpraHu3mel 1 9 15 http://school-
cpenaoOuTaHusI ' collection.edu.ru/
3 DKOJIOTUABUIOB U 9 05 http://school-
HOMYJISAIUH ' collection.edu.ru/
DKOJIOTHSICOOOIIECT
9 B. 12 05 httg://s_chool-
DKOJIOTHYECKHECUCT collection.edu.ru/
eMBI
buocdepa — .
10 I00ATEHASIKOCUCT 6 %u U/
ema
11 YenoBek u 6 httg://S_ChOOI-
OKpyXaroliascpeaa collection.edu.ru/
12 PesepBHOEBpEMs 8 %‘mu ru/
OBIIEE KOJIMYECTBO
YACOB IIO 102 0 7.5

[TPOT'PAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/




INOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
Ne KosnunuecrBouacos
Jaram3ydy  DjieKTpoHHbIeNU(PPOBbICOOPa3OBaTE
. Temaypoka Bce  KoHTpoJubHbIe IIpakTuyeckue - NbHBIEpecypebI
I ro padoThI padoThI

1 buonorus kak KOMIUIEKCHas HAyKa U 1
KaK 4acTb COBPEMEHHOI0 0011ecTBa
JKuBble cUCTEMBI 1 IX CBOMCTBA 1
YpoBHEBasiopraHu3alHsKUBBIXCUCTEM 1

4 HcTopust OTKPBITHS ¥ M3YYEHUS KIETKH. 1
Knerounasreopust
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [IpakTrueckas pabora

5 «3y4eHune METOI0B KJIIETOYHOU 1 05
Ouonoruu (xpomarorpadus, '
anexTpodopes, nuddepeHiuanpHOe
ueHTpudyruposanue, [TLP)»

6 XHUMHUYECKUNCOCTABKIIETKH 1

7 MuHepaJibHbI€ BEIIECTBA KJIETKH, UX 1
Ouosornyeckas poib
Opranuyeckue BelecTBa KJIeTKH —

3 6enxu. JlabopaTopnas pabora 1 05
«O06Hapyx)eHHe OETTKOB ¢ TOMOIIBIO '
Ka4eCTBEHHBIX PEAKIIMI»

9 CsoiicTBa, knaccuduxanys 1 GyHKIUN 1
0enKkoB

10 Oprann4ecKueBeIEeCcTBAKIETKH — 1

YTJIEBOJBI




11

12

13

OpF AHNYCCKHUECBCIICCTBAKIICTKH —
JIMITU ABI

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas padota «lccnegoBanue
HYKJICMHOBBIX KHCIIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenue u pyakuuu ATO. Jlpyrue
HykieosuaTpudocharer (HTD)

0.5

14

CexsennpoBanue [JHK. Merozsi
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHKHU

15

16

MeToaBICTPYKTYPHOMOHOTIOTHH

THIBIKIIETOK.
IIpokapuoTnyeckaskieTka

17

CrpoeHune 3yKapuOTUYECKON KIIETKH.
[IpakTuueckas pabora «13yueHue
CBOWCTB KJIETOUHOW MEMOpPaHbI»

0.5

18

19

20

21

[ToBepxHOCTHBIHAINITAPATKIETKU

OI[HOMGM6paHHBIe OpTraHOUABI KJICTKH.

[IpakTuueckas padora «M3ydyenue
JBHKECHHUSI LIUTOIIA3MBI B
PaCTUTEIBHBIX KIIETKaX»

[TosnyaBTOHOMHBIE OpraHOU/BI KIETKU:
MHUTOXOH/IPHH, TUIACTH/IBL.
JlaGopatopHas pabota «MccnenoBanue
IUIa3MOJIN3a U JISTUIa3MOJIN3a B
PaCTUTENBHBIX KIETKaX)»

HeMeM6paHHBICOpFaHOI/II[BIKJICTKI/I

0.5

0.5

22

Ctpoenue u pyHKIMMIpA

23

CpaBHI/ITeHLHaﬂ XapaKTCPUCTHKA

0.5




KJIETOK dyKapuort. JlaboparopHas
pabora «3ydeHne cTpoeHus KIETOK
PA3JIMYHBIX OPraHU3MOB»

24

ACCUMMJISIIHS U TUCCUMMIISIIIASL — JIBE
CTOpOHBI MeTaboau3Ma. Tume ooOMeHa
BeriectB. JlaboparopHas pabota
«M3ydyeHne KaTaTuTH4eCKON
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMIJIa3bl WIIH KaTaasbl)»

25

DepMEHTAaTUBHBIN XapaKTeP PEaKLUi
KJIETOYHOT'O METaboI13Ma.
JlabGopaTtopHnas padora «M3y4ueHue
(epMEHTaTUBHOTO PACHICTUICHHUS
MEPOKCUIa BOJIOPO/IA B PACTUTEIHHBIX U
JKUBOTHBIX KJIETKAX)

0.5

26

27
28

benku-aktuBaropsl u Oenku-
MHTHOUTOPBI

ABTOTpO(HBIATUIIOOMEHABEIIECTB

dorocunTe’

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHEHHE ITPOLIECCOB POTOCUHTE3A U
XEMOCHHTE3a)

AHa’poOHbBIe OpraHu3Mbl. Bus
6po>xenus. JlaboparopHas paboTa
«CpaBHEHHE TTPOIIECCOB OPOKECHHS 1
JIBIXAHUSD)

AdpoOHBIE OPraHU3MBL. JTaIlbI
SHEPreTUYeCKOro ooMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TpaJueHTa
npoToHoB. Cunte3 AT®: paborta
npoToHHON AT®-cuHTa3bI




33

PeakuuumarpuyHOrocuHTE3a

TpaHCcKpUIIIIUS — MATPUYHBIACUHTE3

34 PHK
35 Tpancnsnus u e€rTarsl
36 KoaupoBanue amunokuciot. Ponb
pubocom B OmocuHTe3e Oenka
37 Opranu3zanys reHoMa y IpoKapuoT U
9YKapuoT
38 MonexyisspHbIE MEXaHU3MBbI
9KCIPECCHH T€HOB Y DYKapHOT
Bupycsr — BHeKsIeTOUHBIE (POPMEI
39 KHU3HHU U OOJIUTaTHBIC TAPA3UTHI. 05
IMpakTuueckas padora «Co3nanue '
MO/JIEIIN BUPYCa»
40 BupycHsie 3a00neBaHus yenoBeka,
JKUBOTHBIX, PACTCHUHN
41 HanorexHonoruu B 6M070rUN U
MeuIHe
42 KU3HEeHHBEIMIIUKIIKIIETKH
43 Matpuunsnicunrtes JIHK
XpomocoMmsl. JIaboparopHast paboTa
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpenaparax»
45 JleneHUeKIeTKH — MHUTO3
Tunes! kierok. Kapuokunes u
nuTokuHe3. Jlaboparopnas pabota
46 «HabmroneHre MUTO3a B KJIIETKAX 0.5
KOHYMKa KOpEIIKa JTyKa (Ha TOTOBBIX
MUKpOIIpenaparax )»
47 PerynauusKn3HEeHHOT OLIUKIIAKIETOK




48

Opranu3MKakeJMHOELEN0e

Txanu pacrenuii. JlJaboparopHas pabora

49 . - 0.5
«M3yueHue TkaHeil pacTeHUII»
TkaHU KUBOTHBIX U YEJIOBEKA.
50 JlaGopaTtopHnas paborta «3yueHue 0.5
TKaHeW KUBOTHBIX»
Opransl. CucTeMbl OPraHoB.
51 JlaboparopHast pabota «3yuenue 0.5
OpraHOB LIBETKOBOTO PACTCHHSD)
52 OmnopareraopraHu3MOB
53 JIBI>KEHHEOPTaHH3MOB
o4 [IntanneoprannszMon
55 [IuTanue MO3BOHOYHBIX KUBOTHBIX.
[TumeBapurenpHas cucTeMa 4eIoBeKa
56 JIpIXaHHEOPTaHH3MOB
57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U
YeoBeKa
58 TpaHcnopTBeIIeCTB y OPraHu3MOB
59 KpoBeHnocHas cucrema o3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa
60 Brienenune y opranuzMoB
61 3amuTa y OpraHu3MoB
62 NMMyHHasicucTeMauenoBeka
63 PaznipaxuMoCTh U perymsiuus y
OpPTraHU3MOB
I'ymopanbHas peryisauus u
64 9H/IOKPUHHAS CUCTEMa KUBOTHBIX U
YeJoBeKa
65 DopMBIpa3MHOKEHUSIOPTaHU3MOB




66

ITonoBoepasMHOKEHHE

67

Metios

68

I'amerorenes. O6pa3zoBaHue U pa3BUTHE
THIOJIOBBIX KJIeTOK. JlabopaTopHast pabora
«/3y4eHne cTpOCHHS TTOJIOBBIX KJIETOK
Ha TOTOBBIX MUKPOIIPEIapaTax»

0.5

69

WNHuBuayanbHOEpa3BUTUEOPTraHU3MOB
— OHTOI'CHE3

70

71

72

3akJiaJika OpraHoB M TKaHEH U3
3apOIBIIIEBHIX JINCTKOB

PocTt u pa3ButHe XHUBOTHBIX.
JlaboparopHas pabota «BeisiBieHue
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MO3BOHOYHBIX JKUBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlaboparopHas padota «CtpoeHue
OpPIaHOB Pa3MHOMXEHUS BBICIINX
pacTeHun»

0.5

0.5

73

HCTOpI/IH CTaHOBJICHUSA U Pa3BUTHA
TCHCTUKHU KAaK HAYKH

74

OCHOBHBIE IMOHSITUA U CUMBOJIBI
reHetuku. JlabopaTopHas padora
«/Ipo3zo¢una kak 00BEKT FeHETUYECKUX
HCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HacleI0BaHUs
MpU3HAKOB. MOHOTHOpHIHOE
ckpemruBanue. [Ipaktudeckaspabdora
"N3y4yeHnepe3ynbTaTOBMOHOTHOPHUIHOT
OCKpeLIUBaHus y Apo30¢puibl"

0.5

76

[uTonornyeckneoCHOBEIMOHOTUOPHTHO
TOCKPEIIUBAHUS




AHaIM3MpyOLIEECKPELMBAHUE.

" HenonnoenoMmuHupoBanue
JuruGpunHoe ckpeniBaHue.

78 [IpakTuueckas padora «M3yuenue 05
PEe3yIbTaTOB TUTHOPUIHOTO '
CKPEIIUBAHUS Y IPO30(DUITBDY

79 [{uToNnorn4ecKueoCHOBBIIUTHOPHIHOTO
CKpEIIMBaHUS

80 CueruieHHOEHACIeIOBaHUETIPU3HAKOB

81 XpPOMOCOMHASATEOPUSHACIIEICTBEHHOCT
u

82 I'enerukamnona

83 I'eHOTHITKAKIIETIOCTHASICUCTEMA

84 I'eneTuueckuii KOHTPOJIb PA3BUTHUS
pacTeHUl, )KUBOTHBIX U YeIOBeKa

85 N3MeHUnBOCTHIIPU3HAKOB.

BuasimzmenunBocTH

86 MonudukarmoHHASU3MEHYUBOCTh
BapuanmonHssli paa v BapualimoHHas
kpuBast. JlaboparopHas paboTa

87 «MccnenoBanne 3aKOHOMEPHOCTEN 05
MOTU(PUKAITIOHHON H3MEHYHBOCTH. '
ITocTpoeHneBapualMiOHHOTOpsa U
BAapUALlMOHHOMKPUBON»

88 I'eHoTHITMYECKAN3MEHYUBOCTD.

KomMOnHaTHBHASIM3MEHYHBOCTH
MyTanoHHast U3MEHYHBOCTb.
89 [IpakTuueckas padora «MyTtanuu y 05

Npo30¢guIIbl (Ha TOTOBBIX
MHUKpOIpenapaTax)»




3aKOHOMEPHOCTH MYTAIl[MOHHOTO

%0 nporiecca. DMUTeHeTUKA U STUTeHOMUKA
I'enetuka yenoseka. [IpakTuueckas
91 paborta «CocTaBiieHHEe U aHAJIU3 0.5
POIOCIOBHON»
92 MeTtoapiMe TUITMHCKONTEHETUKHU
3HaueHUE MEIUIIMHCKON TeHETUKY B
93 MPEIOTBPAIICHUH U JICUCHUN
TeHETUYECKUX 3a00JIeBaHUI YeJIOBEKa
OcCHOBHBIE OHATHUS CEIEKIIHH.
94 JlabGopaTtopHnas padora «M3y4ueHue 05
COPTOB KYJBTYPHBIX PACTEHHUH U TIOPOA
JIOMAITHUX KUBOTHBIX)
MeTo/1bI CeIeKIIMOHHON paboTHI.
95 JlaboparopHas padota «3yuenue 0.5
METO/IOB CEJIEKIIUU PACTCHUI»
JlocTrxkeHus CeNeKInU pacTeHUN U
96 KHUBOTHBIX. [IpakTHyeckaspabora
«IIpuBUBKapacTeHU»
97 CoxpaHeHnue, U3y4eHue u
UCIIOJIb30BaHUE TEHETUYECKUX PECYPCOB
buotexHoiorus Kak Hayka u 0Tpaciib
98 npousBojicTBa. [IpakTudeckas padora 0.5
«3yueHne 0O0beKTOB OMOTEXHOJIOTHUI
99 OcHOBHBICHATIPABICHUSCHHTETHUECKOM
6uosorun
10
0 XpOMOCOMHAs U TeHHASUHKEHEPUS
10

MeannuaCcKkneO0nOTEXHOIOT NI




10 PesepsHslit ypok. IloBTOpeHue, 1
2 0000111eHNEe, CUCTEMATH3AINS 3HAHAN
OBUIEE KOJIMYECTBO YACOB I10 102 0 135
I[TPOI'PAMME
11 KJIACC
Ne KonuyecrBoyacos
o/ Temaypoka Bce  Kourpouabnbiep  IIpakTtuueckuep i[;l::myq 3:::2;[;:;1::,:1114(prBbleoﬁpasonaTen
I ro adoThI a00ThbI
1 OpommononHasteopus Y. Jlapsuna 1
) JIBIDKYIIIME CHITBI SBOJTIOIIMY BUIOB 1
no Y. /lapsuny
Bbopsba 3a cymecTBoBanue,
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
oTOop
4 DopMHUPOBaHUECUHTETHYECKOUTEOD 1
UU3BOJTIOLINN
5 DTarbl HBOIIOIIMOHHOTO TpoIiecca: 1
MHUKPOABOJIIOLHS U MaKPO3BOIIOLHS
5 [Momynsiums — 1
JJIeMEHTapHASICIMTHUIIAdBOIIOIIH
3aKOH reHeTUYECKOTr0 paBHOBECHUS
JLx. Xapnu, B. Baiin6epra.
7 JlaGopartopHas pabota «BrisBieHue 1 0.5
W3MEHYHBOCTH Y 0COO€H OJTHOTO
BUIa»
8 DneMeHTapHbIe(aKTOPHIIBOIIOIUH 1
9 OddexT ocHoBaTensd. dpdext 1

OYTBUIOUHOTO TOPJIBILIKA




10

11

12

Murpauyu. M30auuu nonysisuuii:
reorpaduueckas, OuomoruaecKas

EcrecTBenHnsbIit oTO0p —
HaANPaBISAOMUN (HAKTOP IBOJIIOLUN

[TomoBoiioTOOP

13

[IpucnocobaeHHOCTh OPraHu3MOB
KaK pe3yJbTaT MUKPOIBOJIIOLIUH.
Jlabopartopnas padora «3y4yenue
apoMop(}030B U UAHOATANITAIUHN Y
pacTeHHI U )KUBOTHBIX)»

0.5

14

15

[Tpumeps! mpucmocoOieHuit y
OpraHu3MoB: Mopdoiornieckue,
¢du3nonornuecKkue, OMOXUMHUIECKHE,
MIOBEJICHYECKHE.
JlaGopaTopHaspaboTa
«[TpucnocobaeHNIOPraHu3MOB U
MXOTHOCHUTEJIBHASIEIECO00pPa3HOCT
B»

Bun, ero kpurepuu u CTpykTypa.
JlaGopatopHas pabota «CpaBHeHUE
BUJIOB TI0 MOP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

0.5

16

CrpykrypaBuaa

17

18

Bunoobpa3oBanuekakpe3yiabTaTMUK
PO3BOJIIOLIUU

CB}ISBMI/IKPOBBOJHOLII/II/I u
SIMMHUACMHUOJIOTNHN

19

Maxpo3BOTIOLIHSL.
ITaneoHTOIOTHUECKHE METOIEI
W3Y4YEHUS HBOJIIOLIUU

20

buoreorpaduyecknemMeToapn3y4eH




HUA3BOJIOIUHN

OMOpPHOIOTHYECKHE U

21 CPaBHUTEIHLHO-MOP(HOIOTHIECKHE
METO/Ibl U3YYECHHUSI SBOTIOIIUN
MonekyIapHO-TEHETUYECKHUE,

22 OMOXMMHYECKHE U MaTeMaTUYeCKue
METO/Ibl U3YYECHHUSI SBOTIOIIUN

23 OO01m1e3aKOHOMEPHOCTHIBOIIOIUU
AnanTuBHas paguaius.

24 HepaBHOMEpHOCTH TEMITIOB
IBOJIIOIUH

o5 Hayunsble runoresst
MIPOUCXOXKICHUS KU3HU Ha 3emiie

26 JloHay4HBIE IPEICTaBICHUS O
3apOKICHUU JKU3HH

97 OCHOBHBIEITANBIHEOPTAHUYECKOIIB
OJTIOITUH

28 I'unore3pI3apokACHUSKU3HA
Hcrtopus 3emiu u MeTobI €€
uzydenus. Jlaboparopuas pabora

29 «M3ydenune u onncanue 0.5
HCKOTMIaeMbIX OCTaTKOB JIPEBHUX
OpPTaHU3MOBY

30 HauanpHbIeITanBIOpraHNnIeCcKOIBO
JFOTIH

31 OBOIIOLUAIYKAPUOT
OCHOBHBIE 3TaITBI YBOJIOIIH

39 PaCTUTENHFHOTO MUPA. 05

[IpakTuueckas padora «M3y4yenue
0COOEHHOCTEH CTPOEeHUs paCTeHUI




PAa3HBIX OTACIIOBY

33

OCHOBHBIE dTaNbl 3BOJIIOIUH
JKUBOTHOT'O MHUpa

34

DBOJIOIHUS JKUBOTHBIX.
[IpakTuueckas padbora «3yueHue
O0COOCHHOCTEH CTPOCHHUS
ITO3BOHOYHBIX KUBOTHBIX )

0.5

35

36

37

PazButue xxu3Hu Ha 3emiie 1o 3pam
U TIepUOIaM

MaccoBsie BbIMHUPpAHUA —
OKOJIOTMYCCKHUE KPU3HCHI ITPOIIJIOTO

CoBpeMEeHHbIN IKOJIOTUYECKUN
KpPHU3HUC, €r0 0COOEHHOCTH

38

39

40

CoBpeMeHHasICUCTEMAaOPTaHUIECKOT
OITPOIILIIOTO

OCHOBHBIECUCTEMATUYECKUETPYIIIIBI
OpraHU3MOB

AHTpONOJIOTHSI — HayKa O
YEJI0BEKE

41

42

PasButne npeacrasnenuit o
IIPOUCXOXKIECHNUN YeIIOBEeKa

MecTo yenoBeka B CUCTEME
OpPTaHUYECKOTO MHpA.
JlabopaTtopHas padota «3yueHue
0COOEHHOCTEH CTPOCHHS CKeleTa
YeJIOBEKa, CBA3aHHBIX C

TIPSIMOX OXKIICHHEM)

0.5

43

44

JIBMOKYIIIMECHIIBIAHTPOIIOTEHE3A

CoOOTHOIIEHUE OUOJIOTMYECKUX U
COLIMATLHBIX (PaKTOPOB B




aHTPOIIOTeHE3E

45

OCHOBHBI€CTa,Z[HHaHTp0HOFCHCSa

46

IlaneoreHeTnka u majeorecHoOMHKa

47

48

:‘)BOJ'IIOI_II/IHCOBpeMeHHOFO‘ICHOBeKa

Yenoseueckue pacel. [IpakTuueckas
pabota «3ydeHne 3KOI0rH4ecKuxX
aJlanTalnui 4eIoBeKay

0.5

49

MeXaucuuIIMHapHbIEMETOABIAHTP
OIIOJIOTHH

50

51

BapO)KI[eHI/Ie H PAa3BUTUCIKOJIOINA

Mertonsl skonoruu. JlabopaTopHas
pabota «3y4ueHue MeTo10B
3KOJIOTUYECKHUX HUCCIIEAOBAHUI

0.5

52

3HaYeHNE YKOJIOTUYECKUX 3HAHUM
JUTS YeJIOBEKa

53

54

55

56

DkonornyeckuedakTopel

AbuoTtnueckue paxkropsl. CBeT Kak
9KOJIOTUYECKUHN (aKTop.
JlaGopartopHas paboTa «BrisBieHHe
IpUcoco0IeHNH OpraHu3MOB K
BIIMSTHUIO CBETa»

AbGuotnueckue GakTopsbl.
TeMneparypa Kak d9KOJIOTHYECKUI
dakrop. JlabopaTopHas pabora
«BrisBrIeHUE TPUCTIOCOOICHUH
OpPTaHU3MOB K BITHSIHHIO
TEMIIEPATYPhI»

AbuoTtnueckue GpaxkTopsl.
Bra)xHOCTBH Kak SKOJIOTHUESCKUI
¢axTop. JIaboparopHas paboTa

0.5

0.5

0.5




«AHATOMHAYECKHAE OCOOEHHOCTH
pacTeHuii U3 pa3sHbIX MECT

0o0UTaHUS

57 CpenploOuTaHusIOpPTraHU3MOB 1

58 buonornueckuepuT™Mbl 1

59 KuzneHHBIEPOPMBIOPTaHU3MOB 1

60 buotnueckuedakTops 1
3HaueHue OMOTHIECKHUX

61 B3aUMOJICUCTBUN 1Id 1
CYIIIECTBOBAHHS OPTaHU3MOB B
cpene oouTaHus

62 DKOJIOTHYECKHEXaPAKTEPUCTHKHUIION 1
VISIAA
OcHoBHBIE TIOKA3aTeNN MOMYJIALINUN:

63 YUCJIEHHOCTb, INIOTHOCT, 1
BO3PACTHAS U TOJIOBasi CTPYKTypa
OcHOBHBIE TIOKa3aTeNN MOMYJISAIIHUN:

64 POXKIAEMOCTB, IPUPOCT, TEMIT 1
pocTa, CMEPTHOCTh, MUTPAIHH

65 DKOJOTUYECKasICTPYKTYpPANONyJISLN 1
u

66 JlnHaMyKa nomyssiuu u eé 1
perynsus

67 KpuBble pocta yricneHHOCTH 1
nomynsiiy. KpuBble BEKUBaHUS
DKoJIoruuecKas HUIlla BUIA.

68 JlaGoparopHas paboTa 1 05
«[Ipucrocobnenus cemsiH pacTeHui '
K PacCeJICHUIO»

69 Bunkakcucremamnonysui 1




3aKOHOMEPHOCTHU MOBEACHUS U

70 MHUTPALUN )KUBOTHBIX

71 Coo01u1ecTBOOpraHu3MOB —
OHOLIEHO3

72 DKOCHUCTEMaKaKOTKpBITasgCcCUcTEMA

73 KpyroBopor BelecTs 1 OTOK
SHEPrUH B 3KOCHUCTEME

74 OCHOBHBIECIIOKA3aTEITMIKOCUCTEMBI

75 DKOJOTNYeCKUENPaMU bl

76 N3menenusicooOmiecTB —
CYKIIECCUH
[Ipupoanbie 5KOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK.
DKOCUCTEMBIMOPEIN U OKEaHOB
[IpupoHBIE S3KOCUCTEMBI.

78 DKOCHUCTEMBI TYHJP, JIECOB, CTEIEH,
MyCTHIHBb

79 AHTPOTIOT€HHBIEIKOCUCTEMBI
Ypboskocuctemsl. [Ipaktudeckas

80 pabota «/3ydeHue u onucaHue 0.5
ypOOIKOCUCTEMBI
3aKOHOMEPHOCTH (POPMHUPOBAHHUS

81 OCHOBHBIX B3aUMOJICUCTBUI
OpPTaHU3MOB B 9KOCHCTEMAX
MexaHNU3MEBI BO3JIeiiCTBHS
3arps3HEHUH Pa3HBIX TUIIOB HA

82 CyOOpraHu3MEeHHOM,
OpraHU3MEHHOM, TIOMYIISIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 bruocdepa —




oOmienaneTapHaso00109Ka3eMiu

VYuenue B. U. Bepnaackoro o

84 ouocdepe

85 3aKOHOMEPHOCTHUCYIIIECTBOBAHUSION
ochepsl

86 KpyrosopoTsl Beniects u
OMOTeOXMMHUYECKHUE [TUKITBI

87 3oHanbHOCTH OMochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroitunBocTeOMOChHEpHI

89 DKOJOTUYECKHE KPU3UCHI U HX
MIPUYHHBI

90 BosneiictBueuenosexkanadbuochepy

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTEIBHBIN U )KUBOTHBIN MU

92 Oxpananpupoabl

03 OCHOBHBIE TIPUHIIUITBI YCTOWIHBOTO
pa3BUTHUSA YEIIOBEUECTBA U TIPUPOIBI
Panmmonansaoe

94 PUPOONOIB30BAHNE M COXPAHEHHE
OHMOJOTrHYECKOro pa3HOo00pasus
3emiun
O00011eHME 110 TEME

95 «MUKpPOIBOJTIONHUS U €&
pEe3yaBTATHI
Ob6o0611eHne 1o Teme

96 «Makpoa3Botonus u €€
Pe3yaBTATHI

97 Ob6o0611eHne o Teme

((HpOI/ICXO)KI[CHI/Ie " pa3BUTHUC




JKA3HU HA 3eMiie)»

O00011eHE 110 TEME

98 «IIponcxoxeHne 4enoBeKa — 1
AHTPOIIOTEHE3»
O06o0meHne 1Mo TeMe «DKOJIOTHUs —

99 HayKa O B3aMMOOTHOIIICHUSIX 1
OpPTaHU3MOBY

100 O6006menne o Teme «OpraHu3mMbl 1
U cpelia OOUTaHUS

101 O0600611IeHNE 10 TEME «IKOJIOTHS 1
BHUJIOB U TIOMYJISILII»

102 O606mmenue o teme «bruocdepa — 1
rio0anabHas YKOCUCTEMA)

OBILIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buonorus. buonorndeckue cucremsr u mponeccel, 10 knace/ TepemoB A.B., IlerpocoBa P.A., OGmiecTBo

¢ orpann4eHHoi otBercTBeHHOCThIO « MOl MHEMO3UMHA»

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

U D®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
http://school-collection.edu.ru/catalog/search/?text=%E 1%E8%EE%EBY%EE%E3%E8%FF
ysclid=Imt9ge8wst1328149

https://fipi.ru/ege/demoversii-specifikacii-kodifikatory?ysclid=Imt9r03vxg41126162220






