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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mpeamety «buomorus» (namee - Ouonorus) Ha
ypOBHE cpeqHero obmiero obpasoBaHus pa3zpaboraHa Ha ocHoBe dDenepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konnenumu mnpenojaBaHus ydeOHoro mnpeamera «buojorus» u
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboueii mporpaMmbl BOCIIUTAHUA.

Cornacao monoxenusm PI'OC COO mpodunbHbie yueOHBIE MPEIMETHI,
n3ydaeMble Ha YIUIYOJIEHHOM YpPOBHE, SIBJISIFOTCS criocoboMm muddepeHmanum
oOy4eHHs Ha YpOBHE CpeIHEro oOuiero o0pa3zoBaHus M IMPHU3BaHbI 00ECIEUUTH
IPEEeMCTBEHHOCTh MEXKJy OCHOBHBIM OOLIMM, CpPEAHUM OOIIKMM, CpEIHUM
podeCCUOHANIBHBIM M BBICIIUM 00pa3zoBaHueM. B TO ke BpeMsi KaKIbIi U3 3THX
Y4EOHBIX MPEIMETOB JOJKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTENIbHbIX, BOCHUTATEIbHBIX M PAa3BUBAIOIIMX 3a7ad, CBS3aHHBIX C
npodopueHTaueit 00yJarImmuxcs U CTUMYJIUPOBAaHUEM MHTEpeca K KOHKPETHON
00JIaCTH HAYYHOTO 3HAHUSA, CBA3aHHOTO C OMOJIOTHEW, METUIIMHOM, SKOJOTHEH,
TICUXOJIOTHUEH, CIIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma 1o yueOHOMY mnpenmeTy «buonorus» naér mnpencraBieHUE O
eI W 3a/Jadax M3ydyeHus ydeOHoro mnpeamera «buosorus» Ha yriyOJI€HHOM
yYpOBHE, onpeienseT 00s3arebHoe (MHBAPUAHTHOE) MPEMETHOE COJIEp KaHKE, €T0
CTPYKTYPUPOBAaHHME TIO pa3feiaM U TeMaM, paclpelesieHHe Mo KJjaccam,
PEKOMEHyeT TMOCIEAOBATEIbHOCTh M3YyYEHUsS YYEOHOro Marepualia ¢ Y4ETOM
MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, JIOTMKU Y4eOHOro mpolecca,
BO3pPAaCTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mporpamme mno Ouojoruu
peann30BaH TMPUHIIMI TPEEMCTBEHHOCTH C HU3y4YeHHEM OWOJOTHHM Ha YPOBHE
OCHOBHOTO  oOmmiero ooOpas3oBaHusi, Onarogaps 4YeMy MpOCMaTpPUBAETCS
HaIlpaBJICHHOCTh HA  MOCIEAYIOIIee pa3BUTHE OUOJIOTMYECKUX  3HAHHM,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIUICHUSI, TPEJCTABICHUNH O 3I0pOBOM 00pa3e JKW3HH, Ha
BOCITUTaHUE OEpeKHOTO0 OTHOIICHUS K OKpYXKaromed NpupoaHou cpene. B
mporpaMme 1Mo OHOJIOTHH TaKXe IMOKa3aHbl BO3MOXXHOCTH y4eOHOTO TpenMera
«buonorusi» B peanmzanuu  Tpeboanuit DI'OC COO K MIAHUPYEMbIM
JUYHOCTHBIM, METAIlPEAMETHBIM W TPEAMETHBIM pe3yjbTaTaM OOyYeHHS W B
GbopMUPOBAaHMU OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIILHOM  JEATEIbHOCTH
OoOydJaronmxcsi MO OCBOCHHUIO COJEpX aHUS OMOJIOTMYECKOro 00pa3oBaHUS Ha
YpOBHE cpesiHero o01ero 0opa3oBaHusl.

VYyebnsiii npeamer «buosorus» Ha ypoBHE cpeqHEro oOuero oopazoBaHus
3aBepiiaer Ouoyioruuyeckoe oOpa3oBaHME B IIKOJE W OPUEHTHPOBAH Ha
pacuIMpeHre u yriiyoJieHHe 3HaHWM 00ydarouuxcsl O >KMBOW MPUPOJIE, OCHOBAX



MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUM U OMOJIOTUM Pa3BUTHA,
TEHETUKH, CEIEKIUHN, OMOTEXHOJIOTUH, SBOJIFOLIMOHHOTO YYEHHUSI U HKOJIOTHH.

Nzydyenne yudeOHOro mnpeamera «buonorus» Ha YriIyOJIEHHOM YPOBHE
OpUEHTHPOBAHO HA MOJArOTOBKY OOYYAIOIIMXCS K IMOCIEIYIOWEMY IOJIYYEHHUIO
Ouonoruueckoro  oOpa3oBaHMsi B  By3aXx M OpraHu3alusX  CPEAHETO
npogeccuoHanbHOro o0pa3zoBaHus. OCHOBY €ro COAEpkKaHMsI COCTABIIIET CUCTEMA
OMOJOrMYECKUX  3HAHWM, TMOJIYYEHHBIX HpPU HM3YyYEHUU OOyYaroIUMHUCA
COOTBETCTBYIOIINX CHUCTEMATHUECKUX Pa3fesioB OMOJIOTMH Ha YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS MOIY4aroT pa3BUTHE. Tak,
paciiipeHsl U YriyoJieHbl OHMOJIOTMYECKHE 3HAaHMS O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHu3Me YeJoBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEICHUS TPUKIIATHOTO U TOUCKOBOTO
XapaKkTepa, KOTOPble MOXHO HCIOJIb30BATh KaK OPUEHTHUPHI JJIA MOCIEAYIOLIErO
BbIOOpa mpodeccuu. Bo3MokHa Takke MHTErpanus OHOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJTYYEHHBIMU OOYYAIOIIMMUCA TNPU H3YYEHUU
($u3MKH, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpammel 1o yuyeOHoMy npeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIII M 3BOJIIOIMOHHBIA MOAXOABl K HM3YYEHHIO OHMOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIs )KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpPraHM3aliH, IBOJIIOLMU OPraHUYECKOro MUpa Ha 3eMIle,
COXpaHEHHUs1 OHMOJOrMYecKoro paszHooOpasust miaHeTsl. Tak, B 10 kiacce
M3Y4YalOTCS OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OMOJIOTHMH, SMOPHOJIOTHU U
OMOJIOTUM PAa3BUTHSI, TEHETUKH U CEJEKUUHU, OMOTEXHOJIOTMM U CHUHTETUYECKOU
OMOJIOTHH, aKTYaJM3UPYIOTCS 3HaHHS OOydJaromuxcs 1o OOTaHWKE, 300JI0THH,
aHatoMuu, Qusuosorun uenoBeka. B 11 kiacce u3yuaroTcs HBOJIIOLMOHHOE
y4eHHUe, OCHOBBI KOJIOTUHU U yueHue o ouocdepe.

VYyeOnsiii npeamer  «buonorus» mpuszBaH  00ecEeUUTh  OCBOEHHUE
oOyJaronMMucss OMOJOTUYECKUX TEOPUN U 3aKOHOB, UEH, MPUHIUIIOB U MPaBUII,
JIS)KAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOPa3sUM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJIALINY,
OMOILIEH03a, YKOCUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTHIKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, IPUKIAAHBIX acleKTaX OMOJIOrMuecKuX 3HaHuu. J{is
pa3BUTUS M TOJJCPKAHUS MHTEpeca OOydarolmmxcs K OHMONOrMM Hapsaxy co
3HAYUTENIbHBIM 00BEMOM TEOPETUYECKOTO0 MaTepuaia B COJAEPKaHUU MPOrpaMMBI
1o OMOJOTMM MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUS
TOM WM WHOW o0nacTu OWOJOTHH, BKIIAJIOM OTEUYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELLIEHUE BAXKHEUIINX OMOJIOrMYECKUX U SKOJOTHYECKUX ITPOOIIEM.

Lenb n3yuenus yueOHoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE —
OBJIAJICHHE  OOYyYarOIIMMHCA 3HAHUSAMH O  CTPYKTYPHO-(DYHKIIMOHAIBHOI



OpraHM3ali JKUBBIX CHCTEM pa3HOTO paHra U MpHOOpEeTEeHHuE yMEHUM
UCIIOJI30BaTh TU 3HaHUS B (DOPMHUPOBAHUM MHTEpEca K OIMpeAesIEHHON 00yacTu
npodeccHoHanbHON JIeATeNbHOCTH, CBSI3aHHOM C OWOJIOTHEW, WM K BBIOOpPY
y4eOHOT0 3aBEeICHUS JIJIs1 TPOIOJKEHUS OMOJIOTMYECKOr0 00pa30BaHuUs.

JlocTikeHne 1enu M3ydeHus ydeOHoro mnpeamera «buosorus» Ha
yrayOaEéHHOM YpOBHE 00€CIIeUnBaETCS PEIICHUEM CIICTYIONINX 3a/1au:

OCBOEHHE OOYYaIOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSIX, KOHIEIHUAX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiIax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPA; O
CTPOEHUHU, MHOTO00pa3vM M OCOOCHHOCTSX OHMOJOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISIKA, BU, OMOTE€OLIEHO3, Orocdepa); O BBIJAIOMINXCS OTKPBITHIX
Y COBPEMEHHBIX UCCIIEI0BAHUSX B OMOJIOTHH;

O3HAKOMJIEHUE OOYy4YaloMMXCd C METOAAMHU TMO3HAaHUS KUBOM MPUPOJBIL:
UCCIIEIOBATEIbCKUMU ~ METOJaMH  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOrMM W OWOJOTMM pa3BUTUSA, TE€HETUKH U
CeJIeKUMH, OWOTEXHOJOTMH M CHUHTETUYECKOW OHOJIOTHH, MaJ€OHTOJOTHH,
9KOJIOTMH);  METOJAaMH  CAMOCTOSITEIBHOTO  MPOBEACHUS  OMOJIOTHYECKUX
UCCIIEIOBaHU B JlabopaTopu U B mpupoae (HaOmoJaeHHe, HU3MEpEHHeE,
HKCIIEPUMEHT, MOJICIMPOBAHUE);

OBlaZicHue OOy4YaloIMMUCA YMEHHUSIMU: CaMOCTOSITEIbHO  HAaXOIUTh,
aHAJIU3UPOBATh M HCIOJIb30BaTh OMOJOTMYECKYI0 HH(GOPMALUIO; MOJIb30BATHCA
OMOJIOTUYECKOW TEPMHUHOJIOTMEH M CHUMBOJMKOW; YCTaHABIMBATh CBSI3b MEXAY
pa3BUTHEM OHOJIOTUM U  COLMAIBbHO-DKOHOMHYECKMMHM M 3KOJOTUYECKUMHU
npobieMaMy YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOIIICHUIO K OKpY’Karolled NpUpOIHON cpelie, COOCTBEHHOMY 3J0pPOBBIO U
30POBBIO  OKpYXKAlOIUX  JIOJIeM; OOOCHOBBIBAaTH U  COOJIOATh  MEpHI
MPOPUIAKTUKA MH(DEKIMOHHBIX 3a00JIEBAHMI, MTpaBUiIa MOBEJICHUS B MPUPOIE U
obecrieueHrs 6€30MaCHOCTH COOCTBEHHOU KM3HEAESITEIILHOCTH B UPE3BBIYANHBIX
CUTyallUsIX NPHUPOJHOIO M  TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbIE HAyUYHbIE OTKPBITUA B 00J1aCTU OMOJIOTHH;

pa3BuUTHE Yy 00y4arOUIUXCsl MHTEIJIEKTYalIbHBIX M TBOPUYECKUX CIOCOOHOCTEM
B IpollecCeé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIAEMbIMU €0 MpoOiieMamMHu, METOAOJOruen
OMOJIOTYECKOr0o UCCJIEI0BAHMS, IIPOBEICHHUS HKCIIEPUMEHTAJIbHBIX
UCCJIEIOBAaHUM, peleHus: OMOJIOrMUeCKUX 3a/1a4, MOJCIMPOBAHUS OMOJOTHUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAaHUE y 00YyYarOUMXCsl [IEHHOCTHOIO OTHOILIEHUS K KUBOW MPUPOJE B
LIEJIOM U K OTJIETIbHBIM €€ 00beKTaM U sIBJIEHUAM; (POPMHUPOBAHUE IKOJIOTUUECKOM,



TEeHETUYECKOM TPaMOTHOCTH, OOIIEeH KyJbTypbl TMOBEACHHS B MPHUPOJE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUMY;

npuobpeTeHrue  OOyYarOIIMMHCS ~ KOMIIETEHTHOCTH B PAllMOHAIBLHOM
MIPUPOJONOIb30BAHUH (COOJIIO/IEHNE MpaBWUJ IOBEIECHHUS B MPUPOJE, OXpPaHbl
BUJIOB, PKOCUCTEM, OUOochephl), COXpaHEHUH COOCTBEHHOTO 37I0POBbS U 310POBBS
OKpYyXXarolux Jrojaer  (cobmoaeHus Mep TNpoPUIAKTUKA — 3a00JIeBaHUM,
oOecrieueHrne OE30MaCHOCTH >KU3HEACSITEIIbBHOCTH B UPE3BBIYAMHBIX CHUTYaLHUSIX
OPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTHYECKUX 3HAHUN U YMEHHI B MOBCEAHEBHON KHU3HU;

CO3JaHMe  YCIOBUH  JUIsi  OCO3HAaHHOrO  BbIOOpa  OOy4YarOIIMMUCS
UHINBUYaTbHON oOpa3oBaTesbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
nocieAyomemMy MnpodecCHOHATFHOMY CaMOOIPENETICHHIO, B COOTBETCTBUU C
WHIUBUTyJIbHBIMA WHTEPECAaMH M MOTPEOHOCTSIMH PETHOHA.

OO11ee 4ncao 4acoB, OTBEJACHHBIX HAa U3Y4YEHHE OMOJIOTMU Ha yriayOJeHHOM
ypOBHE cpeHero obiiero oopazoBanus, coctapiseT 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Heziento).

OT60p opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4YEeHHUS OUOJOTUU
OCYIIECTBIISIETCS, ¢ Y4E€TOM CHEIU(PHUKUA €ro COACp)aHWs U HANpPaBICHHOCTH Ha
OPOAODKEHHE OHOJIOTMYECKOro O00pa3oBaHMS B  OpPraHU3aLMAX  CPEAHETO
po(heCCUOHATIBHOTO U BBICIIEr0 00pa30BaHUs.

O0s13aTeIbHBIM YCIIOBUEM MPU O0YYCHUN OMOJIOTUH Ha YyTiyOJIEHHOM ypOBHE
ABIIIETCS TIPOBEJICHUE JIAOOPATOPHBIX M MPAKTHUECKUX pabor. Takxke ydacTtue
00y4aromuxcsi B BBITIOJIHEHUU TPOCKTHBIX M y4eOHO-HCCIEA0BATEIBCKUX PaboT,
TEMaTHUKa KOTOPBIX ONPENENIeTCs y4YyUTeJIeM Ha OCHOBE  HMEIOIUXCS
MaTePHAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COILEPKXAHUE OBYYEHUA
10 KJTACC

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

Tema 1. BuoJsiorusi kak Hayka

CoBpeMeHHas OuoJIorusi — KOMIUIEKCHas: Hayka. Kpatkas uctopus pa3BuTHS
Owonornu.  buonormdyeckne HayKM M HM3y4aeMble UMH  TPOOJIEMBI.
dyHAaMEHTANIbHbIC, TPUKIAIHBIE W TOWCKOBBIE HAay4YHbIE HCCIECIOBAHUS B
ouosoruu.

3HaueHne OMOJOruu B POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbel Mupa. IIpodeccuu, cBsizaHHble ¢ Ouosorueil. 3HaueHHWE OWOJIOTMU B
IIPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEIULIMHE, CEIbCKOM XO35UCTBE,
POMBIILIEHHOCTH, OXPAaHE IPUPOBI.

JeMmoHCTpanuu

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. [lapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnaackuu, U. I1. I1aBnos, 1. 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMH C JIPYrUMU Haykammu», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M MX U3yYeHHE

JKuBble cucTeMbl Kak TpeaMeT u3ydeHus Ouonoruu. CBOMCTBA KHUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JIUCKPETHOCTb U LEJIOCTHOCTb,
CIOKHOCTh W YHOPSIAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAaMOOpraHU3alus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, I3MEHUYNBOCTh, POCT U Pa3BUTHE.

VYpOBHU OpraHu3alM KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIETOYHBIN,
TKaHEBBIM, OPTaHU3MEHHBIM, MOITYJISILMOHHO-BUIOBOM, 3KOCUCTEMHBIN
(buoreonenoTnueckuit), OmochepHbiii. IIporecchl, MPOUCXONAIINE B KHBBIX
cucremax. OCHOBHBbIE TpHU3HAKW KWBOro. JKu3Hb Kak (opma cCyliecTBOBaHUs
Marepuu. Hayku, n3ydaroiime ,1uBble€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuenne >kuBBIX cucteM. MeToasl Ouosiornueckoil Hayku. HabmroneHwue,
M3MEpEHUE, SKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanus. [lonstue o 3aBucuMoit u
HE3aBUCHUMOM TmepemMeHHoW. [lmanupoBanune »skcnepumenTta. llocraHoBka wu
npoBepka rumnote3. Hynesas runores3a. [lonsaTtue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormdeckux JaHHbIX. OIEHKA JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbTaroB. [IpuunHBI UCKaXXEHUS PE3yIbTAaTOB »JKcnepuMmeHTta. I[loHsatue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIC TPU3HAKK KU3HW», «bHonornveckue
cuctembl», «CBOWMCTBAa KWUBOW MaTepum», «YPOBHH OpraHu3allud KUBOU
npupolb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJloBeuecKkoro opranuszman, «buoreoreHos», «buocdepay, «Metomb
W3y4YECHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE  JJIi  TIPOBEICHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonb3oBaHWE PaA3IMYHBIX METOJIOB IIPU
W3YYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTKu

Knerka — cTpykTypHO-(QYHKIIMOHAJIbHAS e€auHUIA >kuBoro. lcropus
OoTKpbITUA KieTku. Pabotel P. I'yka, A. JleBenryka. Kiierounas teopus (T. IlIBans,
M. Hlnetinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OWOJOTHMU:  MHUKPOCKOMMS,
xpoMarorpadusi, 31eKTpodope3, METo] MEYEHBIX aTOMOB, AU(depeHInaIbLHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢hurcuposanmvix
K1emok. DIEeKTpoHHass MUKpockomnus. Kougokanvhas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemMmoHCTpanuu

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

Tabmuibl u cxeMbl: «CBETOBONH MHKPOCKOID), « DIEKTPOHHBIA MHKPOCKOID,
«Hcropust pa3zBUTUA METOJI0B MUKPOCKOTIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpenapaTbl pPacTUTENbHbIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IIpakTuyeckass pabGora «/I3yueHne MeTOAOB KIETOYHOW OHOJOTUU
(xpomatorpadusi, snekrpodopes, auddepeHraTbHOe EHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. XumMnueckasi Opranu3anus KJIeTKH

XUMHUYECKUN COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bonma m e€ poib kKak pacTBOpUTEINs], PEareHTa, y4acTUe B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIUIOperyasanui. MuHepalibHbIe BEIIECTBA KJIETKH, WX OHOJOTHYECKas
poib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckre BelleCTBAa KIETKH. buonoruueckue mnoauMepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OeKOBOM MosieKybl. [lepBruuHas
CTpyKTypa Oejka, MHenTHAHas CBsI3b. BTopuuHas, TpeTuyHas, 4YeTBEpTUYHAs
cTtpykrypsl. Jlenarypamusi. CpoiictBa OenkoB. Kiaccuduxamuss  OenKoB.
buonoruueckue pynkiuu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapyuabl, OJIUTOCAXAPUIbI U MOJTUCAXAPUIBL.
O6mwmit 1maH cTpoeHHs W (UBMKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue QpyHKIIUN YTII€BOIOB.

Jlutunpl. l'uapodunsHO-THApPOdOOHBIE cBOMicTBA. Kitaccudukanus Tunuaos.
Tpurnunepunbl, Qocoaunuasl, BOCKH, cTepounbl. buonorudeckue GyHKIUN
aunuaoB. OO1ue cBOCTBa OMOIOTHYECKUX MEMOPaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO03aMbIKaHHIO, OJTYTIPOHUIAEMOCTb.

Hyxnennossie kucnotel. JJHK um PHK. CtpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneorunsl. Ipunnun xommuiemeHnTapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaerue u omomornueckue ¢pyakumn JTHK.
Buner PHK. ®yukuun PHK B kiietke.

Crpoenue monekynbsl AT®. Makpospruueckue cBs3u B MoJiekyine ATO.
buonornueckue pynkuun AT®. BoccraHoBIEHHBIE TEPEHOCUMKH, UX (QYHKLIHU B
kinetke. Jlpyeue Hyxneozuompugocghamer (HT®). CexsennpoBanue JHK.
Memoowl eenomuru, mpancKpunmoMuKu, nPomeoMuKu.

CtpykTypHas OuoOJOTHs: OMOXMMHUYECKHE U OMO(U3NUYECKUE UCCTEAOBAHUS
cocTaBa W NPOCTPAHCTBEHHON CTPYKTYpbl OuoMmonekyil. Modenuposanue
CMpPYKMypsl U QYHKYUl OUOMONEKYIL U Ux Komniekcos. KomnvromepHuiti ouzaun u
OpeanHuyecKull CUHmMe3 OUOMOJIEKYl U UX HeNPUPOOHBIX AHANO208.

JemMmoHCTpanuu

[Toptpertsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiuH,
@. Conrep, C. [Ipy3unep.

Huarpammbl:  «Pacnpenenenne XUMHUYECKUX  JJIEMEHTOB B HEXKHBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubl 1 cxembl: «llepuognyeckas TabauIa XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MoJieKysbl BoJb», «BeliecTBa B cocTtaBe opranu3sMoB», «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHHuE MOJIEKYI
yraeBoaoBy», «CTpoeHue MOJIeKyJd JUNUI0oB», «HyKIeMHOBBIE KHCIOTBI»,
«Ctpoenue monekybl ATO».

O6opynoBaHue: XuMu4ecKas nocyza u 000pyaoBaHue.

JlaGopaTopHasi padora «O0HapykeHHE OCJIKOB C TTOMOIILI0 KAYECTBEHHBIX
pEAKLIUIN.

JlaGopaTtopnass  paGora  «lccnegoBaHWe — HYKJIEMHOBBIX  KHUCJIOT,
BBIJICJICHHBIX U3 KIIETOK PAa3IMYHBIX OPTaHU3MOB.

Tema 5. CTpoenne U pyHKINH KIETKH

Tunbel KIETOK: HJyKapuUOTHYECKas U Mpokapuotnueckass. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00Pa30BaHUS KIIETKH.



CtpoeHne mpoKapruoTHIeCKoi KieTku. Kirerounasi cTeHka OakTepuil U apxewu.
OCc0OEHHOCTH CTpPOEHHSI TeTepoTpPOoHON U aBTOTPOGHON NPOKAPUOTUUECKUX
KJIETOK. MecCTo U poJib MPOKapHOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBaHUE AYKapHUOTUYECKOU KJIETKH.
[na3zmatuueckass MeMOpana (masmaiemma). CTpyKTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IMIa3MaTUYECKyI0 MEMOpaHy: MacCHUBHBIM
(muddy3us, obneruéunass auddy3us), akTHUBHBIA (MEPBUYHBIA M BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomynponuniaemocts MeMmOpanbl. PabGora Hatpwmii-
KaJIMEeBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, paronuto3. Dk3o1uTo3. Kiuerounas
crerka. CTpyKTypa U (yHKIIMH KJIETOUYHOM CTEHKH PacTeHU, TPUOOB.

[utormna3ma. [luto3onk. [{utockener. [Buxenue nurornasmel. OpraHou bl
KiIeTku. OaHoMeMOpaHHBIE OpraHOWIbl KJIETKH: HSHJIOIUIA3MAaTUYECKasl CETb
(BIIC), anmapar ['oabmku, JTU30COMBI, UX CTpOCHHE W (PyHKIUU. B3zaumocBs3b
OJIHOMEMOpaHHBIX OPraHoOUIOB KiIEeTKH. CTpoeHue TrpaHyIspHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. CunTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOUHbIX ~ MeMOpaH. ['nmagkmii  (arpaHyJisipHBIM)  3HAOIIIA3MATHUYECKHMA
petukynyM. CekperopHas QyHkius anmnapata ['onsmku. Moougurayusa 6enkos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoocu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyoinn pacturenbHbIX KieTok. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKU:  MHUTOXOHJAPUH,  IUIACTUIBL
IIpoucxoorcoenue mumoxonopuii u naacmuod. Cumouoeenes (K.C. Mepeosckosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIMM MUTOXOHApUN M Tactuia. llepBuduHble,
BTOPUYHBIE ¥  CJOXHBIE  TUIACTUIB  (POTOCHUHTE3UPYIOMIMX  DYKAPHOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEHKOTIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouasl kietku CTpoeHue U QyHKUUH HEMEMOpPaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmeol.
MukpodunameHTsl. Axkmunogvie Mukpoguiamenmyl. MBpIllIEYHbIE  KIETKU.
Axmunogvle KOMHOHEHmMbl Hembluleunvlx kiemokx. Mukporpybouku. Kierounsrit
ueHtp. CTpoeHMe U JBWKEHHE JKIYTHKOB U peCHUYEK. MUKpoTpyOOUuKH
nuToruiasmel. LlenTpuons. benku, accoyuuposanmvle ¢ MUKpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka sapa, XpOMaTHH, KapuoIia3Ma, SAPHIIIKA, UX CTPOCHHUE H
byakiuu. SnepHpiii 0enkoBbIH MaTpukc. [IpocTpaHCTBEHHOE PpaCIONIOKEHUE
XpoMOcOoM B HUHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTUHA — THUCTOHBI. /JuHamuka s0epHoU 000104KU 6 mumosze. FloepHulil
mpancnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



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

Tabmuubl u cxembl: «CTpoeHHE JYKApUOTHYECKON KieTkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KIETKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIIETKIY.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIpENapaThl OaKTepUaaIbHbIX KIETOK.

Jlabopatopnass pabGora «/3yuyeHHe CTpOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOBY.

IIpakTuyeckas padora «/3yyeHue CBOMCTB KIETOYHOU MEMOPAHBD».

JlabopatopHass paGora «lccnegoBaHue IIa3MOiau3a W JICINIA3MOJIU3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTuuyeckass padora  «M3ydyeHune  JBUKEHUS  UUTOILUIA3MBI B
PACTUTENBHBIX KIETKAX).

Tema 6. OOMeH BelllecTB M MpeBpallleHle JHEPTIHU B KJIeTKe

AccUMWIALNS U AUCCUMUWIISIIIUS — ABE CTOPOHBI MeTabonau3ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPOPHBIN U TeTepoTpodHbIH. YuacThe KHUCIOpoaa B OOMEHHBIX
mpoleccax. JHEpreTudeckoe obecredeHue KieTku: mnpeBpamieHue ATO B
OoOMeHHBIX Tmpoueccax. @OepMEHTATUBHBIN XapakTep peakUuil KIETOYHOIO
meTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXAHU3M JCHCTBUS.
Kodepmentsl. OTinunst pepMEHTOB OT HEOPraHUYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPhl U OEIKU-UHTHOUTOPBL. 3aBUCHUMOCTh CKOPOCTH (PEepMEHTATHUBHBIX
peaklmii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHUX BEIIECTB B KieTke. {DOTOCUHTES.
AHoxcueennvlll U oxcueennvili pomocunmes y oaxmeputi. Ceemocobupaiowue
nueMeHmbvl U NUSMEHmMbl PeakyuoHHo20 yeumpa. Poilb XJIOpOIIacTOB B MPOLECCE
¢dorocunTeza. CetoBas u TeMHOBas (ha3pl. Pomoovixanue, Cs., Cs. u CAM-munvi
¢domocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusiHUEe pa3nuyHbIX (PaKTOpOB
Ha CKOpPOCTh (poTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A.

XEeMOCHUHTES. Paznoobpazue OpPraHN3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIINE OaKTepuH, >KeNe300aKTepuu, CcepoOaKTEpuH, BOJOPOIHBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Buabsl Oposkenus. [IpomykTbl OpoKeHHS M UX
UCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYUTEH OOJIC3HEH.

AspoOHbIe OPTaHU3MBI. Oransl DHEPreTUYECKOr0 oOMeHa.
[ToaroroBuTeNnbHBIN 3TAM. [ TUKOIN3 — OECKUCTOPOHOE PACIICTICHUE TIIFOKO3bI.

buosiornueckoe OKMCIEHNE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHApHIA B
nporeccax omonoruueckoro okucienud. Lukmnueckue peakiuu. OKUCIUTEIBHOE
dochopunupoBanue. Iuepeus membpannoco epaduenma npomonos. Cunmes



AT®: paboma npomonnot AT®-cunmaszvl. llpenmyiecTBa a’poOHOTO MMyTH
oOMeHa BellecTB nepes; aHadpOOHBIM. DPHEKTUBHOCTH YIHEPTETUUECKOTO OOMEHA.

JdemMoHcTpauuu

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

Tabmuibl u cxembl: «DoToCcUHTE3Y, «DHEpreTUIeCKul 00MeH», «brnocuHTe3
oenkay, «Ctpoerne GpepmMerTay, «XEeMOCHHTE3Y.

O6opyioBaHHE: CBETOBOM MHKPOCKOI, 000PYIOBaHUE IJIsi MPUTOTOBIICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JladbopaTtopnass  paGora  «/3ydyeHWe  KaTAIUTUYECKOW  aKTUBHOCTHU
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

JlabopaTtopnasi padora «/3ydyeHue (QEepMEHTATUBHOTO PpaCIICIIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopnass padora «CpaBHeHMe TmpoleccoB  (oTrocuHTe3a U
XEMOCHUHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun MatpuyHoro cuHTte3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIIMIX

MaTPUYHOTO cMHTEe3a. Peanuzaius HacnencTBeHHON nHdopmaiuu. ['eneTnyeckuii
KO, ero cBoucrBa. Tpanckpunuus — marpuudbid cuHTe3 PHK. IlpuHiuumnsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AaHTUIIAPAJLIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.
Tpancnauus u e€ stansl. Yyactue TpancnopTabix PHK B OnocunTese Genka.
VYcnousi O6uocunTe3a Oenka. KomupoBanwe amuHOKHCIOT. Ponb pubocom B
OounocuHTe3e OenKa.

Cogpemennvie npedcmasieHus 0 cmpoenuu 2erog. OpraHuzaiusi TeHOMa y
MPOKAPUOT U IYKApPUOT. Perynsiius akTUBHOCTH T€HOB y TMpokapuoT. ['mmotesa
onepoHa (®. XKaxo0, XK. Mano). MonexyasipHvle mexaHuzmMvl IKCHPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsauns 0OMEHHBIX
MPOIIECCOB B KJIeTKe. KileTOuHbIN roMeocTas.

Bupycel — HekneTouHbie (hOpPMBI KU3HU U O0NHraTtHeie mapa3utsl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzneHHvill Yyuxi
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, baxmepuogpacos.
Obpamuas mpanckpunyus, pesepmasd, UuHmezpasd.

Bupycubie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuid. CITN]J], COVID-
19, conmanbHbIe U METUIIMHCKUE MTPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz b6orvuux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoecpammupyemole ynkyuu 6enxos. Cnocodwl 00cmasku 1eKapcma.



JdemMoHcTpanuu

[Toptpetsl: H. K. Kosnbios, 1. 1. IBaHOBCKMiA.

Tabnuiel U cxeMbl: «buocunTes Oenkay, «l'eHeTnueckui Koa», «Bupyce»,
«bakrepuodarm.

IIpakTnueckas pabora «Co3ganue MOJCIH BUPYCa.

Tema 8. JKu3HeHHBIN UK KJIeTKH

Knerounsli 1ukia, ero mnepuoabl W peryisuusa. Wutepdaza u  MUTO3.
OcoOeHHOCTH TPOLIECCOB, MpoTekaronmx B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  IlpecunreTwdyeckuii  (MMOCTMUTOTUYECKHUH),  CHUHTETHYECKHM U
MOCTCUHTETHUUYECKUH (MMPEMUTOTHYECKUI ) IeprUOAbl UHTEP(a3bI.

Martpuunbii cunre3 [JHK — permmmkanms. [lpuaomns! permmmkanum /JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, AHTUIIAPAJUIEIIBHOCTD.
Mexannsm permukanuu JIHK. Xpomocomer. Ctpoenne xpomocoM. Termomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapUOTHUIL. JIUTJIOMAHBIA W
rarjIouJIHBIA  HAO0OpBl XpomMocoMm. ['omosoruuHble XpoMocoMmbl. IlojoBbIC
XPOMOCOMBL.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOJAIINE B HUX

npoueccbl. Tunbel Muto3a. Kapnokunes u nuToknHe3. buosiornyeckoe 3HayeHne
MUTO3A.

Perynsinua mutoTMyeckoro uukia kKietku. [Iporpammupyemas KieTOYHas
rubesnp — arnomnTos.

Knerounoe s1po, XpoMocoMbl, (yHKIIMOHAJIbHAs TeHOMHUKA. Mexanuszmol
nponaughepayuu, ougppepenyuposxu, cmapenus u cubeau xaiemox. «l{ugposas
KemKka» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUSL KIeMKU.

JleMoOHCTpanun

Tabmuiel U cxeMbl: «KW3HEHHBIM IUKI KICTKW», «Muros», «CTpoeHHe
xpomocomy, «Pemmkanus [JHK.

O06opynoBaHuE: CBETOBOM MUKPOCKOII, MUKpOIIpenapathl: «MUTO3 B KJIeTKax
KOpEIIKa JIyKay.

JlaGopaTopHnas padora «3yueHue XPOMOCOM Ha  TOTOBBIX
MHUKpOIpenapaTaxy.

JlaGopaTopHasi padora «HaOmroieHre MuTo3a B KJI€TKaX KOHUMKA KOpelika
JyKa (Ha TOTOBBIX MUKpOTpenaparax).

Tema 9. Ctpoenne u pyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHUAIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOEHHOCTM ~ CTPOEHUSI M JKM3HEACSATENBHOCTU  OJHOKJIETOYHBIX
opranu3MoB. baktepuu, apxew, OJHOKJIETOYHBIE TPHUOBI, OIJHOKJICTOYHBIC
BOJIOPOCIIH, Apyrue NpoTUCThl. KonoHUalIbHbIE OPTaHU3MBI.



B3auMocCBs3p 4acTeli MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. Opranu3M Kak eIMHOE 1eioe. ['omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJIAIIAS, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOCHHS,
(GYHKIMN 1 pacloIoKEeHUs TKaHEH B opraHax pacTeHUM.

TkaHu KMBOTHBIX M 4€NOBEKA. THIBI KUBOTHBIX TKAHEW: SNUTEIHAIIbHAL,
COCIMHUTENbHASA, MbllIeyHasi, HepBHas. OcoOEHHOCTU CTpOeHUs, (GYHKUUNA U
PAacnoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TeHEpaTHMBHBbIE OpraHbl pacTteHuid. OprasHbl U
CHUCTEMBI OPTaHOB )KMBOTHBIX U YesoBeKa. DYHKIIUM OPTraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUM ckeneT. CTpoeHue Hu
THIBI COEAMHEHUS KOCTEU.

JIBuxeHne  opraHum3MoB. JIBM>KEHHWE  OJHOKIIETOYHBIX  OPraHU3MOB:
aME0OMIHOE, KTYTUKOBOE, pEeCHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUMN:
TPOIIU3MBI M HACTUHU. JIBHIKEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Pediiexc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. Ilorjomenue BOABI, YIJIEKUCIOrO Tra3a W
MHUHEPAJIBHBIX BELIECTB pacTeHUsAMHU. lIuTtanue kUBOTHBIX. BHyTpHUnonoctHoe u
BHYTPUKIIETOYHOE TNuIleBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHEnbI
NULIEBAPUTENILHOTO TpakTa. [IumeBapurensHble xene3bl. llumeBapurenpHas
CHCTEMA YEJIOBEKA.

Hpixanue opranu3MoB. [[prxanue pactenuil. J{pixanue >xuBoTHbIX. {uddyszus
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe apixanue. JpIxarenbHas MOBEPXHOCTb.
XKabepnoe u nérounoe apixanue. J{prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOLMOHHOE  YCIIO)KHEHUE CTPOEHUSI JIETKUX T[MO3BOHOYHBIX JKMUBOTHBIX.
JlpixaTenpHasi cucTema uelioBeka. MexaHu3M BEHTWISILIMM JIETKUX Yy NTUIl U
MJIEKOMUTAIOMUX. Perynsmus apixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BEWIECTB y OPraHuU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopt BewecTB y JKUBOTHBIX. KpoOBEHOCHass cucrema u €€ OpraHbl.
KpoBeHocHass cucTteMa MO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepjle,
KPOBEHOCHBIC CcOCylIbl M KpoBb. Kpyru KpoBooOpaiieHus. IBOIIOLMOHHbBIC
YCIIOKHEHUSI CTPOSHUSI KPOBEHOCHOUN CHCTEMBI MTO3BOHOYHBIX KUBOTHBIX. PaboTa
cepana v e€ peryisiuus.

Brinenenue y opranusmoB. Beinenenue y pacrenunil. Beiaenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyoiau. Opranbl BblaeneHus. OuibTpanus,
CeKpelurs U 00paTHOE BCAaChIBaHHE KaK MEXaHW3Mbl pabOThl OPraHOB BbIJIEJICHUS.
CBs13p OJIOCTH TEJNA C KPOBEHOCHOW M BBIIEIUTEIBLHOM cUCTEMaMHU. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CTpoeHne M QyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHoOpbl
OakTepuil W UUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJICTOYHBIX PACTCHU.
Kyrtukyna. Cpeactsa macCUBHON M XUMUYECKOU 3a1UThl. DUTOHITUIBI.

3ammTa y MHOTIOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX HPOU3BOIHBIE.
3amura opranusMa oT Oojne3Heil. MiMmmyHHas cucrteMa uernoBeka. KiierouHbli u
TYMOpaJbHBIA HUMMYHUTET. Bpoxn€HHBIN U TpHOOpeTEéHHBIM crnenuduuecKkuit
UMMyHUTET. Teopust KiIoHanbHO-cenekTuBHOro mMmmyHurera (II. Dpmux, @. M.
bepuer, C. Tonerasa). BocnaniurenbHbie OTBETHl OpraHu3MoB. Poib BpoKIAEHHOTO
MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTte UM perymsiuus  y  OpraHu3moB. Pasnpaxumocts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazgpaxkumocte u  perymsinusa y
pactenuid. PocToBBIEC BENIECTBA 1 X 3HAYCHHUE.

HepBHast cucrema u pediexTopHas perysinus y KUBOTHbIX. HepsHas
cucTeMa u €€ OTHeNbl. DBOJIOLUOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y JKHUBOTHBIX. OTJENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediiekc u
pedrekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['yMopasibHas peryiisiiivsi U 3HIOKPUHHAs CHCTEMA JKMBOTHBIX M 4YEJIOBEKA.
JKenes3pl DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleHCTBME TOPMOHOB.
B3auMocBs3bp HEpBHOW U DHIOKPUHHON cucteM. [ wumoramamo-rumnoduszapHas
cucrema.

JemMmoHCTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OJHOKJIETOUHBIE BOAOPOCIH», «MHOTOKJIETOYHBIC
Bojopocim», «bakrepun», «lIpocreimme», «OpraHel HBETKOBBIX PACTEHHI,
«CucreMbl  OpPraHOB  TO3BOHOYHBIX  JKHBOTHBIX», «BHYTpeHHee CTpoeHHE
HaceKkoMbIx», «Tkanu pactenuit», «KopHeBble cuctembl», «CTpoeHue crelmsy,
«CTpoeHue JIMCTOBOM IIACTUHKW», «TKaHW JKUBOTHBIX», «CKEIET 4eIoBEKay,
«IInmeBapurenpbHass  cucrema», «KpoBeHocHas cucremMa», «JlpixarenpHas

CHCTEMaY, «HepBHas CHCTEMaY, «Koxay, «Mp1eynas CHCTEMAY,
«BplgenutenbHas cUcTeMa», «OHIOKpUHHAS cUCTeMa», «CTPOEHHE MBI,
«AMmyHUTETY, «KumeunomnonoctHeiey, «CxemMa  NHUTaHUS  PacTECHUI,

«KpOoBEeHOCHBIE  CHCTEMBI TMO3BOHOYHBIX JKHUBOTHBIX», «CTpOEHHUE THUJPHDY,
«Ctpoenue minaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas
cuctemMa poio», «HepBHas cucrema gsarymkm», «HepBHas — cucrema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cuctema
MiIeKonuTaux», «HepBHas cuctema yenoBeka», «Pediexcey.



OOopynoBaHHEe: CBETOBOW MHUKPOCKOII, MUKPONPENAPaThl OJHOKJIETOYHBIX
OpraHW3MOB, MHKPOIIPENApAThl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTIJIOKOXKHUX, KUBBIE 3K3eMIUISIPhl KOMHATHBIX pPAcTEHUM, repdapuu
pacTeHHMi pa3HbBIX OTHAEJIOB, BIIAXHBIE TNpenaparbl KUBOTHBIX, CKEJIETHI
ITO3BOHOYHBIX, KOJUIEKIMU OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000py0BaHuE ISl IEMOHCTPAIMU TOYBEHHOI'O M BO3AYIIHOTO UTAaHUS PACTEHUM,
pacuieruieHus Kpaxmaiia U 0elIKoB Moj JAeicTBueM (hepMeHTOB, 000pyI0BaHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTHU JIETKMX, MEXaHU3Ma
JBIXaTEIbHBIX ABUKEHUMN, MOJIETU TOJIOBHOIO MO3Ia Pa3Iu4HbIX )KHBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlabopaTopHasi padora «/3yueHne TKaHEel JKUBOTHBIX».

JlaGoparopHasi padora «/3yueHne opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHokeHue U pa3BUTHE OPraHM3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) W
nojoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHE, CHOPYJISALUS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lomoBble kieTku, win rametsl. Meno3. Craaun
Meno3sa. [loBenenne xpomocom B mernose. Kpoccunrosep. buonornyeckuii cMbICa
MeHo3a W IIOJIOBOrO Iporecca. MelWo3 M €ero MeCTO B JKM3HEHHOM IMKJIE
OpPraHHU3MOB.

[IpenzaponsiiieBoe pazsurtue. ['amerorenes y xuBOTHbIX. [10JI0BBIE JKeENE3bL.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CniepMarorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CrocoObl
OILUIOZOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBryanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHUOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha u3 enasHvIx NPodIEM IMOPUONIOCUM.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Craguu >MOpUOTEHE3a
KUBOTHBIX (Ha mnpumepe Jsarywku). Jpobnenwe. Tumbl  apoOiieHus.
Jlemepmunuposannoe u Hedepmunuposanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKOMUTAIOIMIUX. 3apOJIBIIICBhIC JTUCTKU
(ractpyssanmst). 3akiiajgKka OpraHoB U TKaHEe U3 3apobIEBbIX JIMCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHANbHAS WHIYKIIHS).
3aknagka IUIaHA CTPOCHUSI JKMBOTHOTO KAaK  PE3YyJbTaT HMEPAPXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha >MOpHUOHATBHOE PAa3BUTHE PaA3IAYHBIX
(aKkTOpOB OKpY’KaIOIIEH CPEIbI.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
Henpsimoe pas3BuTue. PasButne ¢ meramopdo3oM |y OEClO3BOHOYHBIX U
ITO3BOHOYHBIX >KMBOTHBIX. DBHOJIOrMYEecCKO€ 3HAYEHUE MPSIMOTO M HENPSIMOro



pPa3BUTHSA, UX PACOPOCTPAHEHHE B Npupoje. Tumbl pocta KUBOTHBIX. DakTOpBI
PEryJsiuU POCTA JKUBOTHBIX U YesioBeka. CTaauu mocTIMOPHOHAIBHOTO pa3BUTHUS
y )KMBOTHBIX U 4esioBeKa. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxenne u passutue pactenuil. ['amerodut m cmopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. (OOpa3oBaHue cmop B Ipoiecce Meno3a.
I'ametorenes y pacteHuid. OIUIOJOTBOPEHUME M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoliHOE OIUTOOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl pEeTysiliui OHTOTEHE3a Y PACTEHUN U KUBOTHBIX.

JemMmoHCTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IIneman.

Tabnuupel u cxembl: «BereratuBHOe pa3MHOXKeHHE», «THUIBI Oecronoro
pasMHOXEHUD», «Pa3sMHOXEHHE XJIaMUIAOMOHAIb», «Pa3MHOXKEHHE 3BIJICHBI»,
«Pa3MHO)eHUEe THUAPBY, «Meio3», «XpoMmocomel», «l'amerorenes», «CTpoeHue
SUUEKIETKH W criepMaTo3onna», «OCHOBHbIE CTaauud OHTOreHe3a», «llpsimoe u
HENpsAMOE pa3BuTue», «Pa3BuTme Maiickoro xyka», «Pa3Butme capaHum»,
«Pa3Butne rymku», «/[BOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTECHUIN»,
«CTpoeHue CeMsH OJHOJIONBHBIX U JBYJOJBHBIX pacTeHUN», «KW3HEHHBIN UK
MOpPCKOW  KamycTb», <«JKW3HEHHBIM [UKI Mxa», <«OKU3HEHHBIM MK
ManOPOTHUKA», « KU3HEHHBIN [TUKI COCHBD».

OOopyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEpPMATO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYILIKI.

JlabopaTopHasi pabora «/3ydeHue CTpOCHUS MOJIOBBIX KJIETOK HAa FOTOBBIX
MHUKponpenapaTrax».

IIpakTnueckass padora «BpIsBIEHHE NPU3HAKOB CXOJACTBA 3apOJIbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHue OpraHoB pa3MHOKEHHUS BBICHINX
pacTEHUIN.

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTHUS TEHETUKM Kak Hayku. Pabotsr T
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHHU
renetuku. Pa6oter H. K. Kombmosa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. @ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHITUS U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIEJIbHBIC TEHbI, ANIBTEPHATUBHBIC MPU3HAKW, JOMHHAHTHBIM M PEUECCUBHBIN
MPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTA, YUCTAS JIMHUSI, THOPUIBI, TEHOTHIT, ()EHOTHII.



OcCHOBHBIE ~ METOABI  TEHETUKU:  THOPHUIOJOTHYECKHUHA,  IUTOJIOTHUYECKHUH,
MOJIEKYJIIPHO-TE€HETUYECKHIA.

JdemMoHcTpauuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Komsnos, H. U.
BaBunos, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®umunuenko, H. B.
Tumodgees-PecoBckuii.

Tabnuibl v cxembl: «MeTo1bl FTeHeTUKI», «CXeMbl CKPEIIIUBAHUSD.

JlabopaTopuasi pabora «J/[po3odmia kak OOBEKT TEHETHYECKHUX

UCCJIEIOBAHUIN.
Tema 12. 3aK0oHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH MeHgenss — 3aKoH

eAMHO00pa3usi ruOpHUIOB epBOro nokosieHud. IlpaBuino nomuaupoBanus. Bropoi
3aKk0H MeHaensa — 3aKOH paculeruieHus Ipu3HakoB. lLluTonornueckue OCHOBBI
MOHOTHMOPHIHOTO CKpELMBaHus. [ uore3a YucToThl raMer.

AHanusupyroniee ckpemmrpanue. [IpoMeKyTOUHBIN XapakTep HacJIeJOBAHMSL.
Pacmienienne npu3HakoB NpH HETIOJIHOM TOMHHUPOBAHNUH.

JurnOpuaHoe ckpemyBanue. Tpetuil 3axkoH MeHaens — 3aK0H HE3aBUCHUMOTO
HacjelOBaHHWs ~ MpU3HAKOB.  lluTomormyeckue  OCHOBBI  AUTHOPUAHOTO
CKpELIUBaHHUs.

Cueriennoe HacienoBanue npusHakoB. Paboter T. Moprana. CuerieHHOe
HACJICOBAaHUE TI'€HOB, HAPYILUICHHWE CLEIUICHUS MEXIAYy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

I'eneTnka nosia. XpoMOCOMHBIN MEXaHU3M ONPEACICHUS 1ToJ1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M rereporaMmeTHbli 1moi. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBaHnue Npru3HakoB, CLEIVIEHHBIX C I10JIOM.

['enoTun kak uenoctHas cucrema. [imeioTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI ajuleNM3M. B3anMMoIencTBHE HEAUIEIbHBIX TI'EHOB.
Kommnnemenrapuocts. Onucrtas. [lonmumepusi.

I'eHeTYeCKUN KOHTPOJIb PA3BUTHsI PACTEHUM, KUBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOJOTMYECKUX MPOIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIHM.
['eneTnueckue MEXaHU3Mbl CUMOMOIEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Mapa3uT» U «XO35IMH — MHKpOOHMOM». ['eHeThyeckue acmeKTbl KOHTPOJS U
M3MEHEHUs HaCJIeICTBEHHOW HH(OPMALIMU B IOKOJICHUSIX KJIETOK U OpraHU3MOB.

JemoHCTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibt u cxemsl: «llepBriif 1 BTOpoii 3aKkoHBI MeHemns», « Tpetnii 3akoH
Menpens», «AHanu3upyrolmee CKpemuBaHuey, «HenoiHoe ITOMUHUPOBaHUEY,
«ClenjeHHoe HacleloBaHUE TMPHU3HAKOB y Apo3oduibl», «['eHeTka momay,



«Kapuotun uyenoBeka», «Kapuotun gpozodunby, «Kapuotum nTULbD,
«MHOXeCTBEHHBIN ajlIean3mMy, «B3aumMoaeicTBUE TeHOBY.

O6opynoBaHue: MOJENb JJIsl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJEHUS M pacHISIJICHUS NPU3HAKOB, MOJENIb A
JEMOHCTpallUM 3aKOHA HE3aBUCHMOTO HAacJEJOBAaHUSA NPU3HAKOB, MOJACIbL s
JEMOHCTpAllUM CIEIJICHHOTO HACeI0BaHUs IMPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKpornpenapar: «JIpozodumay.

IIpakTuyeckas padora «M3yueHue pe3yslbTaToOB MOHOTMOPHIHOIO
CKPEIIUBAHUA Y IPO30(DUITBD».

IlpakTnueckass padora  «l3yueHwe  pe3ynbTaTOB  JUTUOPHUIHOTO
CKpCIUBAHUA Y APO30(PHUIBI.

Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoTHMIA W cpeabl Ipu  GopMUPOBaHUU (HEHOTHIIA.
MN3MeHunBOCTh Npu3HAaKkoB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. Buabl
W3MEHUMBOCTH: HEHACJICJCTBCHHAs 1 HACJICICTBCHHAs.

Mopaudukanuonnass u3MeHYUMBOCTb. Ponb cpeasl B (popMupoBaHUM
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanuoHHbIN
pan u BapuarmoHHas kpuBas (B. Horanncen). CpoiicTBa MOIU(PUKALIMOHHON
M3MEHYMBOCTH.

I'enotunuueckas n3aMeHUYNBOCTL. CBOMCTBA TEHOTHIIMYECKOM M3MEHUYNBOCTH.
Busl reHOTHIIMYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIlMOHHASI.

KomOunaTuBHass M3MEHYMBOCTH. Mei03 M MOJIOBOM MpPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON U3MEHYHNBOCTH B CO3IaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTanmonHas M3MEHYMBOCTh. BuHIbl MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUUPOBAHHbICE MyTaluHh. SOepHbIE W
nUTOIUIa3MaTuyeckue myrtaunu. CoMaTHUYEeCKUE W TOJIOBbIE MyTauuu. [IprynHbI
BO3HMKHOBEHUs MyTauui. MyTareHbl W WX BJIMSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTU MYTAIIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHYECKUX PSIJI0B B
HaciencTBeHHo u3MenunBoctu (H.W. BaBuios). BuesnepHas u3MeHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, POJb INUSEHEMUYECKUX Hakmopos 6
HACe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHU3MOB.

JemoHCTpanuu

IToptpersl: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmumpl w  cxeMbl: «Bugbl  u3MeHUMBOCTHY, «Moau(puKaMoOHHAS
W3MEHYHUBOCTHY, «KoMmOnHaTBHAS W3MEHYHUBOCTBY, «Meriosy,
«OmnogotrBopenuey, «I'eHeTndeckre 3a00IeBaHMs YEIOBEKaY, « BUIbI MyTaImii.



ObopynoBaHue: KHUBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYHUBOCTH.

JlabopaTopHas pabora «HccnegoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHON W3MEHYMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BAPHUALIMOHHON KPUBOW».

IIpakTuyeckass padora «Myrtauuu y Japo3oduiibl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKA Yesl0BEKA

Kapuotun uyenoBeka. MexayHapoaHas mporpaMMa MCCIEOOBAaHUS TE€HOMA
yejnoBeka.  MeTonapl  M3Y4YEHHMs] TIEHETHKM  YEJIOBEKa: T'€HEaJlOTrHyecKui,
OJIM3HEIIOBBIH, LIMTOr€HETUYECKU, MOMYJISIIUOHHO-CTATUCTUYECKUM,
MOJICKYJISIPHO-T€HETUYECKHI. CoBpeMeHHOE ONIPEECIICHUE TEHOTHUIA!
MOJJTHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[TI[P-ananu3a. Hacnencreennsie 3a001eBaHus yeaoBeKka. [ eHHbIe 1 XPOMOCOMHBIE
Oonie3HM uyenoBeKa. boie3Hn ¢ HACIEeACTBEHHOW MPeApacrooKEHHOCTHIO.
3HaYCHHE MEAUIUHCKOW T€HETHKHA B MPEAOTBPAILICHUU W JICYEHUH T€HETUYECKUX
3a00JieBaHUN 4YesioBeKa. MeMKO-TeHEeTUYeCKOe KOHCYJIbTHpoBaHue. CTBOJOBBIE
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bU3UYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolieh cpeanl. [ eHeTnyeckas
MPEIPACIOJIOKEHHOCTh YEIIOBEKA K MATOJIOTHSM.

JleMoOHCTpanun

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToabl U3ydYeHUs] TEHETUKU
yenoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IIpakTnuyeckas padora «CoCTaBICHHE U AHAIIN3 POJOCIOBHOW.

Tema 15. Cesiekiiusi Opranu3MoB

JloMecTuKanusi W CEJNEKUUs. 3apOXkKACHUE CENEKIMU U JOMECTUKAIUU.
Yuyenue H. WM. BaBumoBa o IleHTpax mpoOMCXOXKIECHUS €W MHOT00Opasus
KYJIbTYPHBIX pacTeHHi. PoJib celekunu B CO3aHUM COPTOB PACTEHUM U IOPOA
#*uUBOTHbIX. CopT, mopoaa, IMTaMM. 3aKOH TI'OMOJOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wum3MeHuuBoctTy H. WM. BaBunoBa, ero 3HadueHHe s
CEJICKIIMOHHOM paboThI.

Metoapl cenekunoHHOM paboThl. McKyccTBEHHBIM OTOOp: MacCOBBIM U
VHJIUBUTY aJIbHBIM. DTamnel KOMOWHAIIMOHHON CCJICKIIUU. HUcnsiTanne
Npou3BOJUTENIeH MO MOTOMCTBY. OTOOp MO TEHOTHNY C TOMOINBIO OIEHKU
(deHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMolbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJIeKIMOHHOM  paboThI.
PannanmoHHbI M1 XUMUYECKUM MYTAareHe3 Kak HCTOYHUK MYTAallui y KyJIbTYPHBIX



¢opm opranu3moB. lMcnonp3oBaHME T€HOMHOTO pPEIAKTUPOBAHUS M METOJIOB
pexkoMOuHaHTHBEIX JIHK 1151 mosydeHust iCXOAHOro Marepuaia sl CEIeKIUN.

[Tonyuenue MTOJIUILIIOUOB. BuytpuBugoas ruopuIM3aIus.
brmuskoponcTBeHHOe  ckpemiuMBaHue, —wid  uHOpuauHr.  HeponctBeHHoe
CKpenuBanue, win aytopuaunr. ['ereposuc u ero mnpuuuHbl. Mcmnonab3oBaHue
rerepo3uca B cenekuud. Otpanénnas rubpunusanus. [Ipeomonenue Oecrimonus
MEXBHJIOBBIX THOPHUIOB. JIOCTHKEHUS CENEKIMH PACTEHUN U KUBOTHBIX. «3enénast
DesoIoOYUAY.

CoxpaHeHHE U W3yYEHUE I'€HETUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHHN U
UX JUKAX pOAMYEHd i1 CO3JaHUsl  HOBBIX COPTOB M THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpauwenue u  ynpasieHue
2eHeMUYeCKUMU pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUeCmeyIiomux U co30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MoM uucie ¢ NPUMEHEHUeM COBPEMEHHbIX MemO008 HAYYHbIX UCCAe008AHULL
nepeoosvix uoell U NepcneKmuHbIX MexHoN0SU.

JeMmoHCTpanuu

[loptpers: H. 1. Basunos, . B. Muuypun, I'. [I. Kapneuenxo, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuiel 1 cxembl: «LleHTpbI MPOUCXOXKICHHUS 1 MHOTO00pa3ust KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSJOB B HACIIEICTBEHHONW M3MEHUYHUBOCTW,
«Metoppl cenekuumy, «OTaanéunas rudpuauzanus», «MytareHes».

JlaGopaTopHnasi padora «/3yueHne cCOpTOB KyJIbTYPHBIX PACTEHUI U OPO]
JOMAITHUX )KUBOTHBIX).

JlaGopaTopHas padora «/3yyeHrue METOA0B CEIEKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

IkcKkypeusi «OCHOBHBIE METOJIBI M JOCTHIXKEHHUSI CEJIEKIMM PACTEHUM U
YKUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBI y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BUOTEXHOJIOTUsSI M CHHTETHYECKAS OHOJIOTHS

OOBEKThI, MCHOJIb3yeMble B OHMOTEXHOJIOTMH, — KIETOYHbIE M TKAHEBBIC
KYJIBTYPBHI, MUKPOOPTaHU3MBI, 1704 XapaKTEepUCTHKA. TpanuuuoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUYeHne, TMOJIYyYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOAEeMne. Mukpoouonornueckuii cuHTe3. OOBEKTBI MHUKPOOHMOIOTHUECKHUX
TexHoJsoruid. [Ipon3BoAcTBO OeKa, aMUHOKUCIOT U BUTAMHHOB.

Co3naHve TEeXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABICEHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUS T€EHOMOB C LIEBIO MOJTYUYECHHS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEeUYarolIrecs B IpUpoie OMOCUHTETUYECKUE TTYTH.



Kierounas unxeHepus. MeToasl KynbTypbl KIETOK M TKaHEUW PACTEHUN U
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuau3anmuss ©  COMaTHYECKUM
sMOpuoreHe3. lcnonb3oBaHue TalJIOWJOB B CEJNEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3osanue MOHOKIOHANbHBIX U NOJIUKIOHATbHBIX
aumumen 6 Mmeduyure. VICKyCCTBEHHOE OILIONOTBOpeHHE. PeKOHCTpyKuMs
AVNIEKIIETOK U KIOHWPOBAHME JKUBOTHBIX. MeETOA TpaHCIUIAaHTALUMU SAEP KIETOK.
Texnonocuu 0300pOo6IeHUs, KVIbMUBUPOBAHUA U MUKPOKIOHATLHOZO
PA3MHOIICEHUS CENTbCKOXO3AUCTNEEHHBIX KYbINYP.

XpoMOCOMHass W T€HHasg HWHKEHepHs. VICKyCCTBEHHBIM CHHTE3 TI'€Ha |
KoHCcTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTHKEHUss W NEPCHEKTUBBl  XPOMOCOMHOM W TE€HHOW  HMH)KCHEPHH.
DKOJIOTUUECKHUE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXEHEPHUHU.

Menununckue OuorexHosoruu. [loctrenomuast nudposas meauuuna. [TLP-
AuarHoctuka. MeraOOJOMHBIM aHajau3, TEHOLIEHTPUYECKHUM aHaau3 MNpoTeoMa
YesIoBeKa Ul OLEHKU COCTOSIHHS €ro 310poBbi. lcCnosib30BaHHE CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OuommxeHepus sl pa3pabOTKH
(yHIaMEHTAIIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTUH, CO3JaHUs KOMIUIEKCHBIX
TKaHEH COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOro OMONpPHUHTHUHra M ckaddonauHra
JUIS PELLIEHUSA 3a/1a4 [IEPCOHATU3UPOBAHHON MEIUIHEI.

Co3naHne BEKTOPHBIX BakKIMH C LENbI0 0OecreyeHUs: KOMOMHHPOBAHHOU
3amuThl OT BO3Oymuteneir OPBU, ycTaHOBIEHHME MOJEKYISIPHBIX MEXaHU3MOB
¢yuxunonupoBanusi PHK-cogepkamumx BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHNUs YEJIOBEKAa U )KUBOTHBIX.

JemMmoHCcTpanuu

Tabnuup! u cxembl: «Vcnosb30BaHE MUKPOOPTAHU3MOB B TPOMBIIIIIEHHOM
MPOMU3BOJCTBEY, «KieTouHast nHxkeHepus», «I eHHast UHKEHEPUS.

JlaGopaTopHasi padota «3ydeHne 00bEKTOB OMOTEXHOJIOTUI.

IpakTnueckas padora «llonyueHre MOJIOUYHOKHUCIBIX TPOAYKTOBY.

IKCKypceuss «bHOTEXHOJOTHST — BaKHEWIAs MPOU3BOAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue W pasBuTHE 3BOJIOIMUOHHBIX MPEACTABJICHUH B
omosiorumn

OpomonmonHas Teopust Y. JlapBuna. IlpeanochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1me cuiibl 3BoJitolivK BUA0B 1o Y. JlapBuny (BbICOKast HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTHUeckor Teopun dBotonmu (CTD). HelTpanbHas
Teopust dBomtouuu. CoBpeMeHHas JBOJNIOIMOHHAs  OuoNorus. 3HAYEeHUE
ABOJIIOIIMOHHOM T€OpHUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JleMoOHCTpanun

[Toptpetsl: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosbe, Y. lapBun, C. C. UerBepukos, U. . HImansraysen, Jx. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrtema xuBoil mnpupoasl (o K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMHUpPOBaHUS
npucrnocoOyieHnii y pacteHuii u >kuBOTHbIX (Mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. Japsunay, «Haxoaku Y. lapsunay», «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romyoOei», «MHoOroodpasue KyJabTypHBIX (HhopM
KanycTb», «[lopoabl foMalHuX )KMBOTHBIX», «CXeMa 00pa30BaHUs HOBBIX BUOB
(mo Y. HapBuny)», «Cxema COOTHOLICHHUS MABWXKYIIMX CHUJ 3BOJIOLUNY,
«OCHOBHBIE MOJIO)KEHHSI CHHTETUYECKON TEOPUH IBOTIOLIUN.

Tema 2. MukpodIBoJIIOLMSA U €€ Pe3yJIbTaThl

[Tonynsuus Kak 3jeMEHTapHas eIMHHIA 3BOOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3us M CTPYKTypbl mnonyisauuid. M3menenue
reHooHJ1a TOMYJSLUMU KAaK D3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHetrueckoro paBHosecus k. Xapau, B. BaitnOepra.

OnemeHTapHbie (DAKTOPHI (IBIKYIIME CHIIBI) SBOJIONHUUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHasg u3MeHuUMBOCTh. [Jlpeiid reHoB — ciyyaiiHble
HEHAIIPaBJIEHHbIE HW3MEHEHWs 4YacTOT ajuiened B  nonmyssinusax. O@dekt
OcHOBatensd. JIgpgexkm Oymvinounozo copaviuwka. CHudiCeHUe 2eHemu4yecKo2o
pasnooopazusi: npudunsl u cireocmeus. Ilposenenue s¢gpghexma Opeiigha 2eros 6
bonvuux u  manvix  nonyaayusx.  Mwurpanun.  V3omdmmMs  MIOITYIJISIINMN:
reorpaguyeckas (IpoCTpaHCTBEHHAs ), OMOJoTUYecKast (PENpPOIyKTUBHAS ).

EctecTBeHHbIll 0TOOp — HampaBistommi ¢daktop 3Bosouun. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIHMM, CTAaOWIM3UPYIOMINM,  pa3phIBAIOIINN
(mm3pyntuBHbIi). [lonoBoit oTOOP. BO3HUKHOBEHHE W HIBOMIOIUS COIUATIHLHOTO
MOBEACHUS )KUBOTHBIX.

[IpucnocoONMeHHOCTh  OPraHM3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOLHUU.
Bo3nukHOBeHHEe — mpucnocoOjeHud y  opraHusMoB.  Apomopdo3bl U
yuanoagantauuu. [Ipumepsl npucnocobyieHuil y opranu3MoB: MOp(hooruyeckue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  moBelaeHUYeckre.  OTHOCUTENBHOCTD
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepun u crpykrypa. BumooOpazoBanue Kkak pe3ysbTar
MUKpO3BOIIOIMU. M3omsamus — kiodyeBoi (aktop BugooOpazoBanusa. Ilytu u
CIIOCOObI BUI000Pa30BaHUS aJUIONaTPUUYECKOE (reorpaduueckoe),



CHMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monUIIOnIU3anus,
rudpuauzanus). JUuTenbHOCTh IBOIIOIIMOHHBIX MPOIECCOB.

MexaHu3Mbl GopMUpOBaHUS OUOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp  sBodronmoHHO# OWOJOrMM B pa3paboOTKe Hay4HbIX METOJOB
coxpaHeHus: OMopa3HO0Opa3usi. MUKPOIBOJIONMS M KOIBOJIOLMS Mapa3uTOB U HX
X0351eB. MexaHnu3mbl (POPMHUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBHOBI ¢ HEH.

JleMoHCTpanun

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

Tabmuplt u cxembl: «MyTalmoHHAass W3MEHYHBOCTHY», «llomynsunoHHas
CTpYKTypa Buaa», «Cxema nposiBiieHus 3akoHa Xapau—BaiinOepra», «JIBmwkyiue
CUJIBl IBOJIIOIIUNY, «JKOJOTUYECKAs M30JSALUSA MOMYJSALHUA CEBAHCKON (openny,
«l'eorpaduueckast UM307AUMs  JIMCTBEHHMIIBI CHOUPCKOM W JINCTBEHHMIIBI
naypckoi», «llonynsiOHHbIE BOJIHBI YACIEHHOCTH XUIIIHUKOB H XKEPTB», «Cxema
JEHCTBUSL €CTECTBEHHOro 0TOOpa», «®PopMbl OOpHOBI 3a CYIECTBOBaHHEY,
«nycTpuanbHblii MenaHu3M», «KuBble nckonaemelie», «llokpoBUTEIbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX,
«Duznonornueckue anantanuuy», «lIpucnocoOIEHHOCTh OpPraHu3MoOB U €€
OTHOCHUTENBHOCTBY», «Kputepuu Buaa», «Buabl-nBoitHukn», «CTpyKTypa BuUAa B
npupozae», «CrocoObl BugooOpa3oBanus», «l['eorpaduueckoe BHUI00Opa3OBaHUE
TPEX BHUJOB JAHABILIEH», «IKOJIOTMUYECKOE BUA000PA30BAHUE BUIOB CUHUID),
«ITomunouss! pactennin», «KamyctHo-peneunsiii rTHOpum.

O6opynoBanue: repdbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTUIL |
3BEpeil ¢ mpuUMepaMu Pa3IMYHBIX TPHUCIOCOOJICHMI, dYydella NTUI] U 3Bepe
pa3HBIX BHJOB, TepOapuu pacTeHUd OJNM3KUX BHUIOB, OOpPa30BABIINXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlaGopaTopnasi paGora «BbIsiBIIeHHE HW3MEHYMBOCTH y 0OcCO0€i OJHOTO
BUJIA».

Jlabopatopuasi  padora  «llpucnocoGneHuss  OpraHu3sMoB ©  HX
OTHOCHUTEJIbHAS LIEJIECO00PA3HOCTHY.

JlaGopaTtopnasi pabora «CpaBHEHHE BHUJIOB 1O MOP(OJIOTHYECKOMY
KPUTEPUIO».

Tema 3. MakpodBoJouus 1 eé pe3yabTaTbl

Meronpl M3ydeHMs ~ MaKpodBOMIOLMHU. [lameoHTONOTMYECKHE  METOBI
uzydeHus: HdBoionuu. Ilepexonubie ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue meronsl uszydeHus s3Boironuu. CpaBHeHue (IOpbl U
¢dayHpl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obOmactu 3emmau. Bumsi-
SHJIEMUKHU U PEJIUKTHI.



OMOpHONOrHYecKre U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHS
BOMIOLMHU. ['eHeTHYecKue MEXaHW3Mbl 3BOJIIOLIMM OHTOIEHE3a M IOSBIICHUS
DBOJIFOLIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W AHAJIOTMYHBICE  OpTaHBI.
PyaumenTtapasle  opraibl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHMYECKHEe M  MaTeMaTHMYeCKhe  METOAbl  M3YYCHHUS  HBOJIIOIMH.
['omonoruynsie TeHbl. COBpEMEHHBIE METOABl MOCTPOCHUS (UIOTCHETUYECKUX
JICPEBHEB.

XPpOMOCOMHBIE MyTallMU U 3BOJIFOLIMS TEHOMOB.

OO0mume 3aKOHOMEPHOCTH (TpaBwiia) IBOMIOMUH. [Ipuryun cmenvl GyHKYuU.
HeoOpatumocTs 3Bomonuu. AnantuBHas panuanus. HepaBHOMEpHOCTH TEMIIOB
ABOJIIOLIUN.

JemMmoHCTpanuu

[Toptpetsr: K. M. bap, A. O. Koanesckuii, @. Mroiutep, J. ['ekkersb.

Tabmuupbl 1 cxembl: «OUIOTEHETUUYECKUN Pl JTOIAIN», «APXEONTEPUKC,
«3Bepo3yObie  smepel»,  «Creronedane»y,  «Punnoputs»,  «CeMeHHbIE
ManopoTHUKN», «buoreorpapuueckue 30HbI 3eMiun», «llpeiid KOHTHHEHTOBY,
«Pemuktby, «HauanbHble cTagud 3MOPHUOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbl», «PyauMeHTbI,
«ATaBU3MBDY, «XpPOMOCOMHBIE Ha0Ophl 4YEIOBEKa M IIMMIIaH3e», «l JaBHBIE
HampaBJIEHUS 3BOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTH HBOJIIOLIUNY.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKI[UM HACEKOMBIX.

Tema 4. Ilpoucxoxaenue U pa3BuTHe )KM3HU Ha 3emiie

HayuHble THUNOTE3bl NPOUCXOXKIEHUS KU3HU Ha 3emiie. AOHOreHe3 u
naHcrnepmusi. JloHaydHble MpEeACTaBICHUS O 3apOXKACHUU KU3HHU (KPEalMmOHU3M).
I'mnoTe3a NOCTOSIHHOTO CaMO3apOKICHHS KU3HHU U €€ ONPOBEpPKEHNE OonbITaMu .
Penu, JI. Cnannannanwu, JI. [lacrepa. [IpoucxoxaeHue >xu3Hu U aCTPOOMOIIOTHS.

OcHoBHBbIE JTanbl HEOPraHU4eCKOU JBOJIFOLIUU. IImanerapHas
(reosornueckas) SBOJIIOIUA. XUMHUYECKas »dBOJIONUSA. AOHOTEeHHBIH CHHTE3
OpraHnyYecKkux BemecTB n3 Heopranudeckux. Ombir C. Mumnepa u I'. HOpm.
ObpazoBanue mnonuMepoB u3 MoHomepoB. KoarepsartHas rumoresa A. W
Omnapuna, runoresa nepBudHoro 0yiaroHa JIx. XomnaeitHa, TeHETHUECKasi TUTIOTe3a
I'. Ménnepa. Pubosumer (T. Uex) um rtumoresa «vupa PHK» V. T'unbGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emnm u Meronpl €€ wu3ydyeHusa. MckomaeMble OpPraHUYECKHE
octatku. [eoxponomorus u e€ w™eronbl. OTHOCUTENbHAS U aOCOIIOTHAs
reoXpoHOoJIOrus. ' eoXpoHoIornuecKkast mKaa: S0Hbl, 3pbl, IEPUOBI, OXU.



HauvanbHbie 3Tanel opraHndeckord HBoMonMU. [losBiaeHHe w 3BOIOLUA
NEPBBIX KIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTUIEHKU KaK aHaJjor MepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[Tpoucxoxaenre syKapuoT (CUMOUOTEHE3). DBOIIOLUOHHOE MPOUCXOXKICHUE
BUpPYCOB. IIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUHE
OCHOBHBIX T'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIC Tallbl 3BOJIONHMH BBICIUX pacTeHud. OCHOBHBIE apoMopho3bl
pactenud. Bpixoxm pacteHuit Ha cymy. [losiBieHHE CHOpPOBBIX pacTeHUU W
3aBoeBaHMEe UMM cymu. CeMeHHble pacTeHus. [IpoucXoKIIeHHE IBETKOBBIX
pacTeHuil.

OCHOBHBIEC ATanbl SBOJIOIUU KUBOTHOTO Mupa. OCHOBHBIE apoMoOp(o3bl
AKUBOTHBIX. BeHnickas ¢ayna. KeMOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpaoOBbIE KUBOTHBIE. JKU3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentuinil. [IporcxoxkneHne MICKOMUTAIOMIUX U
ntuil. [lpuHuun kimrodeBoro apomopdosza. OcBoeHHe O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xku3HM Ha 3emMje IO ’paM U MEepuojaM: apxel, MpPOTEPO30i,
nmajgeo3oi, Me3030M, KaifHo3o0i. OOmas  XapakTepucThka KiuMara U
reoJOTH4YecKuX MnpoueccoB. [losBieHHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro ycioBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHSI — IKOJOTMYECKUE KPU3UCHI npouuioro. [Ipuumuel u
CIEACTBUSI MAacCOBBIX BbIMHpaHHWil. COBpPEMEHHBINH SKOJIOTMYECKUM KPU3HUC, €ro
ocobennoct. [Ipobrema coxpanenus 6nopazHo0Opa3us Ha 3emIie.

CoBpeMeHHass cucrteMa opraHmyeckoro mupa. [IpuHuunel kinaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKHE TPYIIIbI OPTAHU3MOB.

JemMmoHCcTpanuu

[Toptpetsl: @. Penn, JI. Cnasmannanmy, JI. [Tactep, . 1. Meunnkos, A. N.
Omnapun, [Tx. Xonnevin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbiTa @. Peany, «Cxema onbita JI. I1actepa mo
U3YUCHUIO CaMo3apoxkaeHus xu3Hm», «Cxema ombita C. Mumnepa, I. FOpuy»,
«JTanbl  HEOPraHMYECKOW  HBOMIOIUN»,  «['€OXpOHONOTrMYEecKas  IIKaJay,
«HauanpHble dTanbl OpraHudecKoi 3Boonun», «CxeMa oOpa3oBaHUS DYKapHOT
nytéM cuMmOuoreneza», «Cucrema KuBOM Tpuponb», «CTpoeHHE BUPYCay,
«Apomop¢o3bl  pacteHuity, «PuHno@uUTHY, «OIHOKIETOYHBIE BOJOPOCIN,
«MHorokJIeTounsle  Bogopociam», «Mxw», «llanmoporHukn», «l'omoceMeHHBIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiimme», «KuieqyHONOIOCTHBIEY,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIE,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuratomme», «Pa3Butne Kus3Hu B
apXxeucKou spe», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
MAJICO30MCKOMN Apey», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

OGopynoBanue: repObapuu PACTCHHWM Pa3IWYHBIX OTMEIOB, KOJUICKIIHH
HAaCEKOMBIX, BIIAYKHBIE IIPeNapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
WTJIOKOXKHUX, CKEJEThl IMO03BOHOYHBIX JKMBOTHBIX, Yyd4esla NTHI WU 3BEpe,
KOJUICKIIMM OKAaMEHEJIOCTEN, TMOJIE3HBIX HCKONMAEMbIX, MYJISIKA OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnaa  ga0oparopHas  padora «MoaenMpoOBaHUE  OMBITOB
Musnepa—tOpu 1o u3ydeHuto abUOreHHOro CUHTE3a OPTaHUYECKUX COSMHEHUN B
MEpBUYHOM aTMochepey.

Jlaboparopnasi padora «l3yueHHe W ONHCAaHHE HCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «/I3ydyeHue OCOOCHHOCTEH CTPOCHUSI PpaCTEHUU
Pa3HBIX OTACIOBY.

IpakTnueckas padora «/3yueHue 0cCOOCHHOCTEN CTPOCHUSI TO3BOHOUYHBIX
YKUBOTHBIX».

Tema 5. [Ipoucxo:kaeHue Yeji0BeKa — AaHTPOINOreHe3

Paznenbl u 3a1aun aHTPONOJIOrMUA. METOIbl aHTPOIIOJIOTUH.

CraHOBIICHHE TPEICTABICHUN O TMPOUCXOXKICHUM 4YEJIOBEKa. PenurmnosnHbie
BO33peHUsl. COBpEMEHHBIC HAYYHbBIE TEOPHH.

Cxo0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATUYECKOE TTOJI0KEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHUECKHE, AMOPHUOJIOTUUECKHE, (bH3H0IOT0-OMOXUMHUYECKHE,
nopegeHYeckrne. OTIMYUS YeJIOBEKA OT KMBOTHBIX. [IpAMOXOXKIEHUE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOMN
CHUCTEMBI.

JIBrokymue cuibl ((hakTOpbl) aHTPONOreHe3a: OMOIOrMYECKUE, COLMAIbHbIE.
CooTHonieHrne OMOJIOTMYECKUX U COIIMATBHBIX (DAKTOPOB B AaHTPOIIOTEHE3E.

OcHOBHBIC CTaauu aHTpororeHe3a. PanHue denoBekooOpa3HbIE OOE3bSHBI
(TPOKOHCYJIBI) U PaHHUE MOHTUJIBI — OOIIKE MPEIKU YETOBEKOOOPa3HBIX 00€3bsH U
JMO/IEN. ABCTPAIONUTEKN — JBYHOTHE MPEIKH JoJei. UenoBeK yMenblid, MEPBbIE
W3TOTOBJIEHUS OPYAUM Tpyaa. UenoBeK NpsMOXOISAIIAN U MEPBBIA BBIXOJ JIOJIEH
3a mnpenensl  Adpuku. UYenoBek redaenbOeprckuii — - oOmMHA  IIPEIOK
HEAHJAEPTAIBLCKOTO YEJIOBEKA M YeJIOBEKA pasyMHOro. YernoBeK HeaHIepTalbCKUN
KAaK BHUJ JIIOJECH XOJIOOHOTO KiauMara. YenoBeK pa3yMHbIM COBPEMEHHOrO THIIA,
JICHUCOBCKHI 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpukw.
[TaneoreneTrka u MajJiecOr€HOMUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIH OTOOpP B MOMYJNSLMSIX
yesnoBeka. MyTanMoHHBIN mipouiecc U noauMopdusM. [lomynsiiimoHHbIE BOJIHBI,
npeid reHoB, murpanua U «3QpQPexT ocHoBaTeNs» B MOIMYJISIUAX COBPEMEHHOTO
YEJIOBEKa.

Yenoseueckne pacel. Ilonatne o pace. bosbmme pacel: eBponeouaHas
(eBpazuiickasi),  aBCTpaJlo-HETpoHHAass  (PKBaTOpUalbHas),  MOHTOJOMJIHAA
(a3narcko-aMepuKaHcKasi). Bpems u myTH pacceneHHsl 4YeloBeKa IO IUIAHETE.
EnuacTBO  yenoBewecknx pac. HayyHasg  HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucnoco01eHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSIM OKpPYKaloleHd Cpebl.
Bnusaue reorpadguueckoil cpeapl W Apeiida reHoB Ha MOPGOIOTHIO U
(PM3HOJIOTHIO YETIOBEKA.

MexaucuMiiiHapabple MeToAbl B (Qu3nueckod  (OMOJIOTHYECKOM)
AQHTPONOJIOTUU.  OBOJIOLMOHHAS ~ AHTPONOJIOTMS W MNaJECOAHTPOIIOIOTHA
YEeJI0BEYECKUX MOMYyJSIUNA. brocolnnalibHble HUCCIEIOBAHUS TPUPOJBI YEIOBEKA.
NccnenoBanue K03BOMIOMUN OUOIOTHYECKOTO U COIIMAIBHOTO B YETIOBEKE.

JeMmoHCTpanuu

[Toptpersr: Y. lapBun, JI. Jluku, . d. Poruackui, M. M. I'epacumos.

Tabnuiel U cxembl: «MeToabl aHTPONOJOTUMY, «I 0JIOBHOM MO3T YeOBEKaY,
«YenoBekooOpa3zHbie 00€3bsIHBDY, «CKENeT YeJOBeKa W CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbIY, «/IBHKYILIHE CHUIIBI aHTPOIIOTE€HE3a», « DBOITIOLIMOHHOE
IpPEBO  4YENOBEKa», «ABcTpanonutTek», «YenoBek  ymenwli», «YenoBek
NPAMOXOIAIININY, «/[eHncoBckuil yenoBek» «Heanaepranbip», « KpoMaHbOHIIBIY,
«IIpenku yenoBeka», « ITaIbl IBOJIIOLNN YEIOBEKA», «Packl uenoBekay.

OO6opynoBaHue: MYJISDKM — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHabHOM
KyJIbTYphl TIPEIKOB 4YeJOBEKa, penpoaykiuu (pororpadum) xapTuH C
MU(DOTOTHIECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOKICHHSI UEeJIOBEKa,
(doTorpaduu HaxoI0K KCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJEIIb
yepena uyejioBeKa M Uepena IIMMIIaH3€, MOJIeJIb KHUCTH 4YeJIOBEKa W KHUCTU
IIMMIIaH3€, MOJAEJIH TOPCa MPEAKOB YETIOBEKA.

JlabopaTtopuass paGora «l3yueHue o0COOCHHOCTEH CTPOCHHS CKeleTa
YeJI0BEKA, CBSA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yueHne 3KOJIOrMYeCKUX aJanTaluid YETOBEKa.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJOPraHU3MEHHBIX CHCTEM C OKpY Kalollel cpeaoi

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CeBepuoBa, J. I'ekkensi, A. Tenciu, B. H. Cykauéra. Pa3znensl u 3amauu
3KoJIoruH. CBS3b 3KOJIOTUU C APYTUMH HAyKaMH.



Metoasl sxonoruu. [loneBble HaOMIOACHHUA. DKCIEPUMEHTHI B SKOJIOTHH:
npupoAHble U JiabopaTtopHble. MoJenupoBaHue B SKOJIOTUU. MOHUTOPHUHT
OKpY’KaroIel cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaYeHUE OKOJIOTMYECKHX 3HAHUW JUIS  4YEJIOBEKa. DKOJOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€H YeNOBedeCcTBa ¢ Mpupoaoil. PopmupoBaHue
DKOJIOTMYECKOM KYJIBTYpPbI U 3KOJOTMYECKOM IPAMOTHOCTH HACEJIEHUS.

JdemMoHcTpaumuu

[Toptpetsi: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxeMbl: «Pa3jensl 3xoaorun», «Metoasl skojorumy, «Cxema
MOHHUTOPHUHIA OKPYKArOLIEN CPEIbI».

JlaGopaTopHasi padora «3yueHue METOJIOB JKOJIOTUYECKHUX
HUCCIIEIOBAHUIT.

Tema 7. OpranusmMsl U cpea oOUTaAHUSA

DKoJIOTHYeCcKre (PaKkToOpbl M 3aKOHOMEPHOCTH MX AeicTBuA. Kinaccudukanus
AKOJIOTUYECKUX (PAKTOPOB: aOHOTHYECKHE, OMOTUUECKUE, aHTpONOreHHbie. O01ne
3aKOHOMEPHOCTH JEHCTBUA 3KoJIorMueckux ¢akropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpPTraHHU3MBI.

Abuotnueckue (pakrtopel. CBeT Kak »sKkojormyeckuid Qakrop. [elcTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPTraHU3MBbl. DKOJIOTHYECKHE TPYIIIBI
pacTeHUH M JKUBOTHBIX IO OTHOIIEHWIO K cBery. CurHanbHas pojib CBETA.
DoTONEPUOIU3ZM.

Temneparypa kak bskojorumdyeckuin Qakrop. [eicTBue Temmeparypbl Ha
opranu3Msbl. [ToMKHIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skojormyeckuil (akrtop. Ilpucnocobnenus pacTteHud K
nojjep>kanuio BogHoro Oanmanca. Kiaccudukaiuys pacTeHH MO OTHOIICHHUIO K
Boze. [Ipucrnoco6nenrs KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHa,
riyOMHHAs  TOJAINOYBEHHAs, BHyTpuopraHuzMeHHas.  Dusmuko-xumuyeckue
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucnocoOsieHusi OpraHu3MoB K
KU3HU B PA3HBIX Cpelax.

buonornyeckne putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOYHBIE U
rOJU4Hble PUTMBL. [IpHucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHUSM
YCIJIOBUU JKU3HU.

Kusznennoie @Qopmbl opraHuzMoB. [loHsiTue O JKU3HEHHOW (QopmMme.
XKuzHenHsie (OpPMBI paCTEHUIN: JE€PEBBS, KyCTAPHUKH, KYCTAPHUUKH, MHOTOJIETHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOHUOHTHI,
reoOMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckune (dakTopsI. Bunet  OuoTHuUeckMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHITUS, XUIITHUIECTBO, CUMOMO03 U ero ¢opmel. [lapasutusm, koomnepamus,
MYTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3auMoJiecTBUs  (Tomuyeckue,  Qopuyeckue, ¢adbpuueckue). 3HAUYCHHE
OMOTUYECKUX B3aUMOJECHCTBUU [IJIi CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
obutanus. [I[puHIMI KOHKYPEHTHOTO UCKITIOUCHHSI.

JleMoHCTpanun

Tabmurer 1 cxeMbl: «OKonormdeckue (GaxTopsl», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIEY», «Dusnonoruueckue aganTanuu
KUBOTHBIX», «Cpenpl O0OMTaHUS OpraHu3MoOB», «bHOIOTMYECKHE PUTMBDY,
«Kuznennole  ¢opmbl  pacteHui», <« KusHeHHbie  (GOPMBI  KUBOTHBIXY,
«IJKOCHUCTEMA MIUPOKOJIUCTBEHHOTO JIECA», «IKOCUCTEMA XBOMHOTO Jecay, «llenn
NUTaHUS», «XulHu4decTBo», «llapasutuzmy, «KoukypeHuus», «CumOuosy,
«KoMmeHcanmzmy.

O6opynoBanue: repbdapuu pacTeHUW M KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIUSHUIO PAa3UYHBIX OSKOJOTUYECKHX (AKTOpPOB, TepOapuul CBETOJIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIIOOMBBHIC, TCHEIIOOUBBIC U
TEHEBBIHOCIIUBBIE KOMHATHBIE PACTEHUSI, TepOapuu U KOJUICKIIMU TEIJIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOMYMBBIX PACTEHUM, Yydena MTHIl U 3Bepeil, repdapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepodpuram, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJUICKIIMH KUBOTHBIX, OOUTAIOIIMX B Pa3HbIX cpeax,
repOapuM M KOJUICKIIMM PACTEHUW W SKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBUHM KU3HHU, TepOapuu U
KOJUIGKIIMM PACTEHUNM M JKUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTHUECKUX B3aUMOCHCTBUSX.

JlaGopaTopHasi pabora «BbisBIeHHE NPHCIOCOOJECHUM OpPraHU3MOB K
BJIUSTHUIO CBETA».

JlaGopaTopnasi pabora «BbisBIeHHEe NTPUCTOCOOJEHUN OpPraHUu3MoOB K
BIIUSIHUIO TEMIIEPaTyphI».

JlaGopaTopHasi paGora «AHAaTOMHYECKHE OCOOCHHOCTH pPACTEHUM U3
Pa3HBIX MECT OOUTAHHS.

Tema 8. IkoJ10rusi BUA0OB M NOMYJIALMIA

DKOJIOTUYECKHE XapakTepUCTUKU  TOIMYJISLHH. [Tomynsiiust KakK
Oounonornueckasi cucrema. Poias HEOqHOPOAHOCTH Cpebl, GU3HMUECKUX 0aphepoB U
0COOEHHOCTEW OMOJIOTHH BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyyauid. OCHOBHBIE TOKa3aTEAW MOMYJISAILUU: YHUCICHHOCTb, IUIOTHOCTb,



BO3pacTHasi M IIOJIOBAsl CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALTHA.

Dkosioruyeckas CTpykrypa nomyisuud. OueHKa YMCICHHOCTU MOMYJIALNY.
Jlunamuka mnonmyisiuMu U e€ peryisiiua. buoTudeckuil moTeHIMaN MOMYJISIIHH.
MoaenupoBaHre TMHAMUKH TTOnyisiuuu. KpuBbie pocTa YUCICHHOCTH MOMYJISIIUH.
KpuBbie BbDKHBaHMA. Perynsius YWCIEHHOCTH TMOIMYJSAIUNA: pojb (DAKTOPOB,
3aBHCSINUX M HE 3aBUCSAIINX OT IUIOTHOCTH. DKOJIOIMYCCKUE CTpaTeruu BUIOB (I- U
K-ctparerun).

[TonsitTue 00 sKkonornyeckoil Huie Buaa. MectooOutanue. MHoOromepHas
MozeNb 3KoJiorndeckor Humm Jx.M. XarumHcoHa. Pa3mepsl 3KoIOTMYECKOU
Hui. [ToTeHuManbHast U peaaTu30BaHHAsT HUIIIM.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUABI M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpalMil >KUBOTHBIX. buosnorndeckue
WHBA3UHU UY>KEPOJHBIX BUJIOB.

JleMoHCTpanun

[Toptper: k. . XaTunHCOH.

Tabmuibl W cXeMbl: «DKOJOTHYECKUE XAPAKTEPUCTUKHU  TOMYJISLIUN,
«IIpocTpaHCcTBEHHass  CTpyKTypa mnomyasiuuu», «Bo3pacTHble  NHUpaMuabl
nonyisiuun», «CKOpPOCTh  3acelieHUsT TMOBEPXHOCTU 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogaensb 3xonornyeckoit Humm J[x. M. XatunHconay.

O6opynoBanue: repoapuu pacTCHHH, KOJJISKITUN )KHBOTHBIX.

JlaGopaTtopnasi  padora  «IIpucrocobiieHnss ceMsH  pacTeHUH K
PaCCEICHUION.

Tema 9. Ikoji0rHsA COOOMIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsi3u Mexnay
OpraHu3Mamu B OMOLIEHO3E.

Dxocuctema kak oTkpbiTag cucteMa (A. Jx. Tencnaum). OyHKIMOHANIbHBIE
OJIOKM OpPraHu3MOB B JKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue 1enu u ceTtd. AOHOTHYECKHE OJOKH
skocucteM. [TouBbl U Wbl B 3KOcUCTEMaX. KpyroBOpoT BENIECTB M MOTOK SHEPTUU
B DKOCHCTEME.

OCHOBHBIE  TOKa3aTelM  J3KOCUCTeMBbl. buomMacca wu  mpoaykuus.
DKOJIOTHYECKHUE MUPAMUIBI YUCe, OMOMACCHI U DHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HamnpapieHHbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. IlepBuuHbie U
BTOPUYHBIE CYKIECCMM W UX IMPUYMHBL. AHTPOMNOT€HHBIE BO3JACHCTBUA HaA
cykueccuu. KnumakcHoe coobiiectBo. buopaznoodpasue u noaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOITIECTB.



[TpuponHbie 3KOCUCTEMBI. JKOCUCHEMbL 03ED U peK. DKocucmemvl Mopel u
OKeano8. Ixocucmemvl MYHOP, 1eCO8, CMenell, nyCmbitb.

AHTpONOreHHBIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmmuus
MEX/1y aHTPOTIOTC€HHBIMU U MPUPOAHBIMU 3KOCUCTEMaMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dnopa u dayna. CuHaHTpomM3auus TOpoOACKON ¢ayHbl. buonormyeckoe u
X035IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
sKocucTeMax. Poib kackaonoeo sghgexma u 8ud08-30upukamopos (Kiroueswvix
61008) 8 yHKYUOHUpPOBanuu 3Kocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMHU 3KOCHUCTEMaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISAILUN U HKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3ACHCTBUIA.

Mexanuzmoi 8030€licmeust  3Aa2pA3HeHUll  pPA3HbIX — MUNO8 Ha
cyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSIX,
OCHOBbI  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€LUCMEUs.
MeTo10510THsl MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX HIKOCUCTEM.

JemMmoHCTpanuu
[Toptper: A. [Ix. Tencnu.
Tabmuubr u  cxembl:  «CTpykTypa  OWolleHO3a»,  «IDKOocucTeMa

MIUPOKOJIUCTBEHHOTO Jecay, « IKOCHCTEMa XBOWHOTO Jiecay, « OyHKIMOHATbHBIC
TPYIIBEI OPTaHU3MOB B 3KOCHCTeME», «KpyroBopoT BEIIECTB B IKOCHCTEME»,
«llenn nuTanus (macTOUIIHAS, JETPUTHAS )», « DIKOJIOTUUECKAs TUpaMuUa YUCEID»,
«JKoyornYecKas mupaMuaa OuomMacch, «IKOJIOTHUYECKas MUpaMHIa YHEPTUN,
«O6pazoBanue 0osotay, «llepBuunas cykieccus», «BocctaHoBieHHe Jieca Tocie
noxkapa», «JKOocHucTeMa 03epay», «ArporeHos», «KpyroBopor BemecTB W MOTOK
SHEPTUU B arporeHose», «[Ipumepsr ypOboskocuctem».

O6opynoBanue: repOapuu pacTeHUH, KOJJICKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEpei, repdapu KyJIbTypHBIX M TUKOPACTYIIUX PACTCHUH, aKBapUyM KaK MOJCITb
HKOCUCTEMBI.

IIpakTHyeckas padora «M3ydeHne u onucaHme ypooIKOCHCTEMBD».

JlabopaTopnasi pa6ora «l3yueHue pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX)).

IKCKYpcHsl «IKCKYypCHsl B TUIUYHBIA OHMOTeoleHo3 (B aAyOpaBy, Oepe3HsK,
EIHHUK, HA CyXOI0JIbHBINA UM TOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKypcusi «IKCKYpCHsl B arpOdKOCHCTEMY (Ha MOJie WA B TEIIMYHOE
XO035UCTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buochepa — oOmennanerapuas o0osodyka 3eMiH, TAE CYIIECTBYET WIU
CyLIeCTBOBaJIa KM3Hb. Pa3zButue npeacrasieHuii o 6nochepe B Tpynax . 3rocca.



VYuenue B. . Bepraackoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BeIllecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH CyIecTBOBaHUs Onocdeprsl. OcobenHocTn 6uochepsl Kak
rJ100aNbHON 3KOCUCTEMBI. J[MHaAMUUeckoe paBHOBecue B bnochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXUMHUYECKUE LUKIBI (yriiepoaa, a3oTra). PUTMHUYHOCTG siIBIIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. I[lonsitue o O6mome. OCHOBHBIE OHOMBI CYIIU:
TYH/Ipa, XBOMHBIE JIeCa, CMEIIAHHBIE U IIMPOKOJUCTBEHHBIE JIECa, CTENH, CABAHHBI,
IIyCTBIHU, TPONUYECKHUE JIeCa, BBICOKOrOpbs. Kiumar, pacTUTENbHBIA U AKUBOTHBINA
MHpP OMOMOB CYIIIH.

CrpykTypa 1 QyHKUHUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOI0 NMOTEHLIMANA U
onoc@epHbIX PYHKIUI.

JleMoHCTpanun

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxemsl: «l'eocheprr 3emnn», «KpyroBopoT a3ora B mpHupoze»,
«Kpyrosopor yriepona B mnpupoae», «KpyroBopoT KucCIOpoga B IPHPOIAE»,
«KpyroBopoT Boabl B mpupoae», «OCHOBHbIE OMOMBI cymmny, «Knumatnyeckue
nosca 3emin», «TyHapa», «Takra»y, «Cmemanusii jecy, «lInpokoancTBeHHBIM
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tpornmueckuit gecy.

O6opynoBaHue: repobapuu pacTeHUI pa3HbIX OMOMOB, KOJUICKITUY KUBOTHBIX.

Tema 11. YesnoBek M OKpYy KaKIIasi cpeaa

OKOJIOTUYECKHE KPHU3UCBl W WX NpUYMHBL. Bo3nelcTBue uyenoBeKka Ha
ouochepy. 3arpssHeHHe BO3AymIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHUC
BOJHOUW cpenbl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpOIIOTEHHOE BO3ACHUCTBUE HA PACTUTENBHBIN M KMBOTHBIM Mup. OXpaHa
PACTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIE NPHUHILMIIBI OXPAHBI MPUPOJIBIL.
Kpacasie xuuru. OcobGo oxpanseMmble mnpupoansie Tepputopuu (OOIIT).
borannueckue cajpl U 300J10TUYECKUE TAPKHU.

OCHOBHBIE TPHUHLMIBI YCTOMYHBOTO PA3BUTHS YEJIOBEYECTBA U MPHUPOJBI.
PannoHansHOE  MPUPONONOJIB30BAHUE M COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasus 3emun. OOIIKME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJOTHYECKHUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOI'O KpPU3HCa U €r0 BEPOSTHBIEC TOCIEACTBHS.

Pa3BuTne METOJOB MOHUTOPHWHIa pa3BUTHS ONACHBIX TEXHOTI'CHHBIX
npoueccoB. Cucmemmuvie ucciredosauus nepexooa K pecypcocbepezaroujeri u
KOHKYPEeHmMOocnocooHou snepeemuxe. buonoesuueckoe paznoobpasue u buopecypcol.
Hayuonanvuvle ungopmayuonnvie cucmemsl, obecneuugaroujue O00Cmyn K
ungopmayuu nNo COCMOSAHUIO OMOENbHbIX 6U008 U dKkocucmem. (OcHoBbl



sKopeaburumayuy  Kocucmem U Ccnocobos 6opvoObl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus MOpcKux u Ha3eMHbIX IKOCUCTHEM.

JdemMoHcTpauuu

Tabmupt  w cxeMbl:  «3arpsisHeHHE  atMocdepb»,  «3arps3HeHHe
ruapocheprr», <«3arps3HeHue 1mouBb», «llapHMKoBBIE 3ddekT», «Ocobo
OXpaHsieMbIe IIPUPOTHBIC TEPPUTOPHUIY», «MOJIETH YIIPABIIEMOTO MUPAY.
O6opynoBanue: ¢doTorpaduu OXpaHSIEMBIX PACTCHHA W >KUBOTHBIX KpacHoit
kHuru Poccuiickon ®enepanuu, KpacHol KHUTH peTHOHA.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOydJaronMMucss MporpaMM CpeJHero oO0Iero o0pa3oBaHUs: JUYHOCTHEIE,
METAIPEIMETHBIE U MTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUSI MPOTrPaMMBbl IO OMOJIOTUH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHME O0YYaroUMMUCS POCCUMCKON
rPaXJaHCKOM UIAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
U CAMOONpPENENCHUI0, Haluuyue Momusayuu K OOyUYEeHHIO  OHOJIOTHH,
yenenanpaenenHoe paseumue BHYTPEHHHX YOEXIECHHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUNA pa3BUTUS OUOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIMXCA PYKOBOJICTBOBATHCS B CBOEH
JNEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTaHOBKAMH, IPUCYLIMMH CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue NPABOCO3HAHUS  IKOJIOTMYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums 1eJIA U CTPOUTD KU3HEHHBIE TIIaHbI.

JInyHOCTHBIE PEe3ynbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHU JOCTUTAIOTCS
B EIUHCTBE Y4YEOHOW M BOCHUTATEIBHON JCSATEILHOCTH B COOTBETCTBUM C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEACHUS W CIIOCOOCTBYIOT TIPOILIECCaM CaMOIMO3HAHUS, CaMOBOCIIUTAHUSA W
CaMOpAa3BUTHSA, PA3BUTHUS BHYTPECHHEW TNO3MIMU JIMYHOCTH, MATPUOTHU3MA U
YBOKEHHUS K 3aKOHY W MPABOIOPSAJIKY, YEIOBEKY TPyAa U CTapUIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KECHUS, OCPEKHOTO OTHOMIICHUS K KYyJIbTYPHOMY HACJICIUI0 U
TPAAUIUSIM MHOTOHAIMOHAIBLHOTO Haponaa Poccuiickon denepamuu, npupoae u
OKPYKaroIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHUpPOBAHHOW BHYTPEHHEH MO3WUIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUW, TO3WUTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCIIUPEHUE KU3HEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOILIECCE Peaar3allid OCHOBHBIX HaIpPaBJICHUN
BOCMUTATENILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpasaIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKU 00YUAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA M MPaBOINOPSIIKA;



FOTOBHOCTb K COBMECTHOW TBOPYECKOW JESATEIBHOCTH IMPU CO3JaHHU
y4eOHBIX MPOEKTOB, PEUICHUU yYEOHBIX M TMO3HABATENbHBIX 3a/1ay, BBIMIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSAMH, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHHS
yueOHBbIX, TO3HABATEIbHBIX M HCCJIEAOBATEIBLCKUX 3a7a4, YBaXKHUTEIBHOIO
OTHOIIIEHUS K MHEHHUIO OIIMOHEHTOB NPH OOCYXIACHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOM JESITENBHOCTH;

2) IaTPHUOTHYECKOT0 BOCIIMTAHHUSI:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUA K CBOEMY HApPOJy, YyBCTBA OTBETCTBEHHOCTH NEPEN
Ponuuol, ropmoctn 3a cBOM Kpaid, CBOO PoauHy, CBOM S3BIK M KYJBTYpY,
IIPOLIOE U HACTOsALEE MHOTOHALIMOHAIBLHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MaMATHUKAM MPUPOJIBI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWMOJOTHM, TOHUMAHUSI 3HAUYCHHS OWOJIOTMM B TO3HAHUM 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3ammTe OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:

OCO3HAaHUE JyXOBHBIX LIECHHOCTEW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJIUTENSAM, CO3aHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHA LEHHOCTEM CEMEWMHOW JKWU3HA B COOTBETCTBUH C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUMH;

MMOHUMAHHE 3MOLMOHAIIBHOTO BO3JAEHUCTBUS KUBOM MPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUAAX HMCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢u3nyeckoro BOCHUTAHHS, (POPMHUPOBAHHUS KYJIbTYPbI 310POBbS H
IMOIMOHAJBLHOTO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 300poBOro u Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOE  TUTaHUE, COONIOJICHHE TUTHMEHUYECKHX TMpaBWI U HOPM,
COQTAaHCUPOBAHHBIM PEXUM 3aHIATHH W OTABIXA, peryisapHas (u3nIecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hM3UYECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHMMAHUE LEHHOCTH MPaBUJ HWHIMBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30macHOro MOBEICHUS B CUTYaIIUSIX, YTPOKAIOIIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HENMPUATHUS BPEAHBIX MPUBBIUCK (YIOTpeOICHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUs);

6) TPyA0BOT0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTePCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTHBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMAJIbHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

HMHTEpEC K Pa3IUuyHbIM cdepam npodhecCHuOHATBHONU JeSTEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccud | Pealn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) 3K0JIOTrNYeCKOro BOCIIHTAHMSI:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHNUS;

MOBBIIIIEHUE YPOBHS DKOJOTHUYECKON KyJIbTYpbl: MNPUOOPETEHUE OMbITA
IJJAHUPOBAHMSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUNA IS
OKpYXKarouen Cpepl;

OCO3HAHHME TJI00aJBLHOTO XapaKTepa JKOJIOTHUYECKHX MpoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpPUOOpETaeMble MPU H3YyYEHUU OHOJIOTUHU
3HAHUST W YMEHUSA TpU pEeHIeHUH TMpoOJeM, CBS3aHHBIX C PalMOHAIHHBIM
MPUPOJIONIONB30BaHNEM  (COOJIOJIEHHE  TpaBUJl  TOBEJACHUS B  TMPHUPOJIE,
HaIpaBJICHHBIX Ha COXpPaHEHHWE pAaBHOBECHUSI B HSKOCHCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEpPHI);

aKTUBHOE HENpUATHE JEUCTBUM, MNPUHOCIUIMX BpEd  OKpYKarolleu
OPUPOAHON Ccpeie, YMEHHE MPOrHO3MPOBATH HEOJIArOMPUSTHBIE KOJIOTMYECKHUE
MOCJIEACTBUS NPENPUHUMAEMBIX TEUCTBUNA U MPEIOTBPAILATH UX;



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBIITUICHHS], SKOJIOTHIECKON KYJIbTYPHI,
OTbITa NEeSITeTbHOCTH AKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B ITO3HABATEIbHOM, KOMMYHHKATUBHOM M COIMATBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUYECKOU ACSITEIBHOCTH IKOJIOTHUECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW M OOLIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YUTATEIBCKOM KYJIbTYpbl KakK CpeIcTBa
B3aMMOJICUCTBHS MEX]TY JIFOJbMH U TIO3HAHUS MUDA;

MOHMMaHUE crneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHMN PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEJIOCTHOTO
MIPEACTABICHUS. 00 OKPYXAIOIEM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOliecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpoliIeM
COXpaHEHUs PUPOJHOTO PABHOBECHS,;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUIsl COBPEMEHHON LMBWIM3ALUU:
oOecrieueHrsT HOBOTO YPOBHS PAa3BUTHS MEIUITMHBI, CO3JaHUE IEPCIEKTHBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pElIaTh PECYpCHbIE MPOOJEMBbl  pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTEeH BBIXO/A U3 TI00aTBHBIX AKOJIOTHYECKUX MPOOJIeM U
o0OecrieyeHuss  mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
MCIIOJIb30BAaHUIO MPUPOJIHBIX PECYpPCOB M (OPMHPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHMHM OWOJOTUYECKUX 3HAHUH B IIEJISIX
MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU oOydaronuxcs, GopmMupyeMoi
MpU U3y4YEeHUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCIMOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIOJb30BaTh TIOJlydaeMble 3HAHWSA A aHaiu3a W
OOBSCHEHHUSI SIBIICHUN OKPYXAIOIIEr0 MUPA W MPOUCXOANIMX B HEM M3MEHEHUH,
yMEHUE JellaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAyYHBIX (PAKTOB H
MUMEIOIINXCS JAHHBIX C IENBI0 MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTMYECKHE 3HAHMS IS
perieHus IpoOJIeM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAaHUE LIEHHOCTH HAyYHOW MAESITEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IPOEKTHYIO U HCCIIEIOBATENBCKYIO AESTEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHHI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW MO OHUOJIOTUU B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMU.



METAIIPEIAMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUs ydueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HA4YMMble g (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYaAIOMIMXCS
MEXKIUCIUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHUS, OTPAKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENU(PUKY METOIOB IO3HAHUS,
HCTIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOIliecc,
CUCTEMa, Hay4HbIH (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClleloBaHUe,  HaOJIOJIeHHe, U3MEpPEHUEe, OKCIEPUMEHT U  JIpyrue);
VHUBEpCAIbHBIC Yy4eOHBIC JACUCTBUS (ITO3HABATEIIbHBIE, KOMMYHUKATHUBHBIC,

PEryJISITUBHBIE), o0ecreynBaroIme (dopmHpoBaHUE (yHKIHMOHATBHOM
IPaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMM OOYy4aroUuIuxcs; CHOCOOHOCTb
00yJarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCUUIIIMHAPHBIE,

MHPOBO33pPEHUYCCKHE 3HAHUS W  yYHUBEpPCAIbHBIC Y4ueOHbIC JCHCTBHS B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

B pesynbrare wu3ydeHHs OWOJIOTMM HAa YPOBHE CPEAHEro OOLIEro
oOpazoBaHusi y oOyyaromierocs OyayT chOpMUPOBaHbl IO3HABATEIIbHbBIC
YHUBEpCaIbHbIC YICOHBIC NEHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIE yIeOHBIC
NEHUCTBUS, PEryJATHBHbIE YHUBEPCAIbHBbIC Yy4ueOHBIC JICHCTBUSA, COBMECTHAS
JESATEIIbHOCTD.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHUsl TOHKHBI OTPAXKATh:

OBaagenne YHHBeEpPCAJIbHBIMH YueOHbIMU NMO3HABATEIbLHBIMH
AEeHCTBUSIMM:

1) 6a30BbIe JJOrHYecKHe AeiiCTBUS:

CaMOCTOSATENLHO  (OPMYNHpPOBAaTh W aKTyalM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TIPU OCBOCHHWM 3HAHUH TMPUEMBI JIOTUYECKOTO MBIILICHUS
(amanm3a, cuHTE3a, CpaBHEHUS, KilaccuuKammu, 0000IeH s ), pACKPBIBATH CMBICIT
OMOJIOTUYECKUX TIOHSTHH (BBIACISTh WX XapaKTEpPHbIC MPU3HAKH, YCTaHABIMUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTPENCIATh 1ETU JeATCILHOCTH, 3aJaBas IapaMeTpbl W KPUTCPHH UX
TOCTHKCHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHU LICTISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE TIOHATHUS U1 00bSICHEHUS (PAaKTOB M SBJICHUM
YKABOM ITPUPOBI;

CTPOUTH JIOTMYECKHE pacCyXIeHUs (MHIYKTUBHBIC, EAyKTUBHBIC, IIO
aQHAJIOTWH), BBISIBISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SIBJICHHSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSTH CXEMHO-MOJCIbHEIC CpencTBa TUIST MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHWA B M3Y4aeMbIX OMOJOTHYECKUX OOBEKTax, a



TaKkKe  MPOTUBOPEUYMM  Pa3HOrO  poOJa,  BBIABICHHBIX B Pa3lUYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThIBaTh IUIAH PELICHHs] MPOOJIEMBbI ¢ YUETOM aHajIn3a MUMEIOIIUXCS
MaTepUaIbHBIX 1 HEMaTEPUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBBI B ICSTEIBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJITATOB
LEJIsIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSATEIbHOCTH;

KOOPJMHUPOBATh W  BBINOJHATH pabOTy B  YCJIOBHSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEI0BATEIbCKIE AeCTBHSA:

BJIa/IETh HaBbIKAMU Y4eOHO-HCCIIEA0BATENbCKON U MPOEKTHON J1€ATEIbHOCTH,
HaBbIKAMM  pa3peuieHusi MpoOieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELLIEHUS IPAaKTUUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3jMyYHble BUABI JESATENBHOCTH IO IOJYYEHHIO HOBOIO
3HAHUA, €r0 HWHTEPIpETAlMH, MPEoOPa3OBaHUIO M TPUMEHEHUIO B YYEOHBIX
CUTYaIUsIX, B TOM YHCJIE TP CO3JaHNH YIEOHBIX U COIIUATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUIT MBIIUICHHUS, BIAJETh HAYYHON TEPMHHOJIOTHEH,
KJTFOUEBBIMU MTOHATUSIMU U METOJIaMH;

CTaBUTh W (OpPMYIUpOBaTh COOCTBEHHBIE 3a7ayll B 0Opa30BaTEILHOM
JESTENIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyalIM3UpOBaTh 3aady,
BBIIBUTATh TUMNOTE3y €€ pEeIIeHUs, HAXOAUTh apryMEHTHl IJIsl JOKa3aTelIbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh apaMETPbl U KPUTEPUU PEIIICHHUS,

aHAJIM3UpOBaTh MOJYYCHHbIE B XOJE pEUICHHUs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISAThH II€JICHANIPABICHHBIM MMOUCK MEpEeHOca CPEACTB U CHOCOOOB
NercTBUS B MPO(PEeCCHOHATBHYIO CPEY;

yYMETh TIEPEHOCUTHh 3HAHWS B MO3HABATEIBHYIO M MPAKTUYECKYI0 00JacTu
KHU3HEICATEIIEHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX YUEOHBIX IPEIMETOB;

BBIIBUTATh HOBBIC MJICH, MPEAJIaraTb OpUTHHAJIBHBIC MOAXOABI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TONYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX MH(OpMAIUK (TEKCTEe Y4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTMYECKUX CIIOBapsX U
CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax AaHHbIX, B VHTepHeTe), aHaIM3HpOBATH



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTUUECKU OLEHUBAThH
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYNBOCTH;

dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHbIE METOJBI IIPU MOUCKE U
otOope Oumosiormueckoil HHMOpPMAITUU, HEOOXOIUMOM 71l BBIMIOJHEHUS yUeOHBIX
3ajady;

npuoOpeTaTh OIBIT MCHOJb30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAJbHYIO  (OpMYy  MpPEICTaBICHUA
Oouosiorndeckor uHpopmaluu (cxeMbl, Tpauku, TUarpaMMbl, TaOIUIIBI, PUCYHKU
" pyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBAa Ipu padbore ¢
Ononornyeckod MHPOpMALMEl: MNPUMEHATh XUMUYECKHE, (U3UUECKUE U
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, (OopMyiibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHUYECKHE  CpEACTBa
HaTJISTHOCTH;

BJaJIeTh ~ HABBIKAMH  PACIO3HABaHMA W 3aIIUTHl  HWH(pOpMAIHH,
MH()OpMATMOHHON 0€301TaCHOCTH JIMYHOCTH.

OgiiajeHHe yHUBEPCATbHBIMH KOMMYHHMKATHBHBIMHM 1€iiCTBUSIMH:

1) o6menue:

OCYIIIECTBIISITh KOMMYHHUKAIIMH BO BCEX cepax KU3HH, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYXIaeMol TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBHITIOJHEHMS MpesiaraeMoin
3a/laud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JPYTUX YYACTHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacno3HaBaTh HeEBepOalbHbIE CpPEJACTBA OOIICHMS, NOHUMATh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(MDIUKTHBIX CHTYallWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJAJIETh PA3IUYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEPEHHUs JAPYTUX JIOAEH, MPOSIBISATh YBAKUTEILHOE OTHOIIEHUE K COOECEIHUKY
U B KOPPEKTHOU opMe HopMyTupoBaTh CBOM BO3PAKCHHUSI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAsl 1eATeTbHOCTh:

MOHUMATh W HCIIOJNF30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBHTyalbHOM
pabOTHI MPU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJIECHCTBUS MPU PEILICHUN yueOHOH 3aauu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KayKJOr0 4J€HA KOJUIEKTUBA;



OPUHUMATh LM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA II0 €€ JOCTMIKEHUIO: COCTaBIAATh IUIAaH JCHCTBUH,
pacnpenenarTb poid C y4ETOM MHEHMI Y4YacTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJAa M KAXKIOTO y4YaCTHMKA KOMAHIBI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HWIAEU C IO3ULUUNA HOBHU3HBI,
OPUTMHAIBHOCTH, IIPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEJICHUE B Pa3IUYHbBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OByaseHne yHUBEPCAJIbHBIMH PeryJaIsiTHBHBIMHU 1CHCTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OHMOJOTMYECKUE 3HAHUS JUIsl BBISIBICHUSA MpoOJIeM U UX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIHUIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JIEMCTBHSX M IMOCTYINKAaxX MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYXKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEJIBHYIO JESTEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIHO COCTABJISITH IUIaH  PEIICHHUs NpodsiieMbl € YYETOM
HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacuMpsTh paMKH y4eOHOIro MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peIlIEHUE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW HPYIULUU B
pa3HbIX O00JIACTSIX 3HAHMM, IMOCTOSIHHO TMOBBIIIATH CBOM 0Opa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJa/J€Th  HAaBBIKAMU  [IO3HABAaTEJIbHOM  peQUIeKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBUM M MBICIUTENBHBIX IPOLIECCOB, WX PE3YJbTAaTOB U
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI pedieKcHH IJid OLICHKHM CHUTyallld, BhIOOpa
BEPHOT'O PELIECHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS IO HX
CHUKCHHUIO;



OPUHUMATh MOTHBBI W apryMEHTbl JPYI'MX I[P aHaJM3€ pe3yibTaToOB
NESATENbHOCTH;

3) npuHsTHE CEOST M APYTUX:

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBbI M apryMEHThl APYIMX NpH AaHAJIU3E pPe3yIbTaTOB
NESATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIUX HA OLIUOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MU C TMO3ULIUU IPYTOTO YEIOBEKa.

HNPEIMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yabTaThl OCBOCHHUS COJEP)KaHUS y4eOHOTO TpeaMeTa
«buonorus» Ha yrayOnE€HHOM ypOBHE OpPUEHTHUPOBaHBI Ha oOOecleueHue
npodunpHOro  00yueHuss  oOydaromuxcs  Ouosiorud. OHU  BKIJIIOYAIOT:
cnenuduyeckue s OMOJIOTUHU HayYyHbIE 3HaHUSI, YMEHUS U CIIOCOOBI IEUCTBUM 1O
OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUIO 3HAHUMN, BUIBI JCSITEIBHOCTU TIO
MOJYYECHHUIO HOBBIX 3HAHUM U WX MPUMEHEHUIO B PA3JMYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX XKU3HEHHBIX cuUTyanusx. [IpeameTHbie pe3yabTaThl MPECTABICHBI IO
rojiamMm U3y4eHus.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydeOHOro npeamera «buomorus» B 10
Kjacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ M POJM OHOJIOTMH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KApTHUHBI MUpPA, B
MO3HAHUU  3aKOHOB TPUPOJBI M  PEIICHUU MpoOJieM  paldOHAIBHOIO
PUPOAOIIONB30BAHUS, O BKJIAJIE€ POCCUUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJCHUE CHUCTEMOM OWOJOTHYECKUX 3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOTIOJIATalOIIMEe OHOJIOTHYECKUE TEPMUHBI M TIOHATUS (OKM3Hb, KJIETKa,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETYJSUs, CaMOBOCIPOU3BEIICHHUE,
HACJICJICTBEHHOCTh, M3MEHUYMUBOCTb, POCT W Pa3BUTHE), OMOJIOTHUECKHE TEOPUH
(knerounast teopust T. [lIBanna, M. lInelinena, P. BupxoBa, XxpoMocoMHas Teopust
HacneacTBeHHocT T. Moprana), yuenus (H. WM. BaBumoBa — o 1eHTpax
MHOToOOpa3usi M TMPOUCXOXKACHUS  KYyJIbTYPHBIX  PACTEHUM),  3aKOHBI
(eamHOOOpaA3Usi MOTOMKOB IEPBOT0 TOKOJICHUS, PaCHICIJICHUS, YUCTOThI TaMeT,
He3aBHUCUMOTO HacieaoBaHus [. MeHzaensa, TOMOJOTHYECKHX PSIOB B
HACJIEICTBEHHOU M3MEHYHUBOCTU H. . Basuiiosa), MIPUHLIATIBL
(KOMIIJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO IO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapuoT, OJHOKJIETOYHBIX K MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuii, rpubOB, paCTEHUM, KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUM, MKUBOTHBIX, YEJIOBEKAa, IMPOILECCOB KUZHEIEATEIbHOCTH,
MPOTEKAIOIINX B OPraHMW3Max PAcCTCHUM, KUBOTHBIX U YEIIOBEKa, OMOIOTUYECKUX
MIPOLIECCOB: OOMEHa BelIeCTB (METa0o0Iu3M), MPEBPAIICHUS YHEPTUH, OpPOKEHHUS,
aBTOTPO(MHOTO U TeTepoTpodHOTO TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, raMeToreHe3a, AMOpUOreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHA,
pPa3MHOXKEHHUS,  WHIWBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOTeHe3a),
B3aMMO/ICICTBHS T€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aHMMOCBSI3M MEXIY OPraHOMIAMHU KIETKH U HUX
(GYHKIIUSAMH, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH W WX QYHKIUSIMH, MEXIY
OpraHaMM U CHCTEMaMHU OpPraHOB y pPACTEHMH, *XMUBOTHBIX U YEJIOBEKa M HUX
(YHKIUAMH, MEXIYy CHUCTEMaMH OpPraHOB M MX (PYHKUMSIMH, MEXIy >STanamu
oOMeHa BEIIECTB, 3TallaMU KJIETOYHOTO ITUKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOPHUOHAIBHOTO Pa3BUTHUS, TE€HOTUIIOM H (PEHOTUIIOM, (PEHOTHIIOM U
dakTopamu cpeibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYUTENIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHUCIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,

YMEHHME HCIO0JIb30BaTh COOTBETCTBYIOLIME AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY ISl JOKa3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPYIII;

YMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIICICTBEHHbIE
CBSI3M MEXKJy UCCIIETyeMbIMU OMOJOTMUYECKUMHU MPOLIECCAMU U SIBIICHUSIMU, JI€aTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOpPHbIE M MPaKTHUYECKHe padoThl, COOJIOIATh
MpaBuJia Mpu padoTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TMPOBEPITh MX OKCICPUMEHTAIBHBIMU
cpeactBaMu, (GOpMyIupys Ledb HUCCIEIOBaHUs, AaHATU3UPOBATH IOTYYCHHbIE
pe3yJbTaThl U AENaTh BBIBOBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHUH,
DKOJIOTMM W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJYy4YEHHBIE  PE3yNbTaThl HAa  yUYEHHYECKHX
KOH(DEpEeHITHSIX;

YMEHHE OIICHUBATh AITHUYECKHE AaCIEeKThl COBPEMEHHBIX MCCIEJIOBAaHUN B
objactu  OuWoNoOrMM W MEOUIMHBI  (KJIOHHUPOBAHUE,  HCKYCCTBEHHOE
OIIOZOTBOPEHHUE, HAMPABICHHOE M3MEHEHHE T€HOMa M CO3/1aHME TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BBIOOp Oyayiied mpodeccrnoHalbHOM
NESTEILHOCTH B O0JACTH OMOJOTHUH, MEIUIMHBI, OUOTEXHOJOTHUH, BETEPUHAPHH,
CEJILCKOTO XO3SIICTBA, MUIEBOW MPOMBIIUICHHOCTH, YIIIYOJISATh MMO3HABATEIbHBIN
UHTEpEC, HAMlPaBJICHHBIM HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NPOJOHKEHHE OMOJIOTMYECKOr0 00pa3oBaHHsA B  OpraHU3alUAX  CpPEIHEro
po(hecCHOHAFHOTO U BBICIIET0 00pa30BaHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

chOpMHPOBAHHOCTh 3HAHUW O MECTe€ U pPOJU OHUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpaA, B TO3HAHWHM 3aKOHOB MPHUPOJLI W PEIICHUH 3KOJOTHUSCKHUX
npoOJeM 4YeJoBeYecTBa, a TaKXKE B PEIICHUH BOMNPOCOB PalUOHAIBHOIO
MIPUPOIOTIOIL30BaHMSI, M1 B (POPMHUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
0OIIIECTBY, YEJIIOBEKY, O BKJIaJl€¢ POCCHUICKUX U 3apyOeKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTHUY;

YMEHUE BIAJIETh CUCTEMON OHMOJIOTMYECKMX 3HAHMI, KOTOpas BKIIOYAET
ONpeNeNeHus] M TMOHMMAaHHE CYIIHOCTH OCHOBOIIOJNAralouX OHOJOTHYECKHUX
TEPMUHOB M TMOHATHM (BHUJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUHU
(aBomoniionHas teopus Y. JlapBuHa, CHHTETHYECKasi TEOPHUS DBOJIOINHN), YUCHUS
(A. H. CeBepuoBa — 0 nyTsIX U HanmpaslieHUsIX 3Boironuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecust J[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxoncrea K. M. bapa), mpaBwia (Munumyma FO. JIubuxa,
HKOJIOTUYECKON MHUpaMHIIbl JHEPruu), TumnoTe3bl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJaMH  HAyYHOTO  TIO3HAHUS,
HCITOJIB3YEMBbIMH B OMOJIOTHYECKHUX UCCEAOBAHMAIX JKUBBIX OOBEKTOB M SKOCHCTEM
(onucanue, u3MepeHue, HaOIIOJICHUE, SKCIEPUMEHT), CIIOCOOaMU BBISIBJICHUS U
OIICHKW aHTPOIIOTCHHBIX N3MEHEHUI B IPUPO/IE;

YMEHHUE BBIJICTSATh CYIICCTBEHHbIE TPU3HAKU: BHUIOB, OHOTEOIICHO30B,
OKOCUCTEM M Ouocdepbl, CTaAOMIU3UPYIOMIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO or0opa, aJIIONaTpUYECKOro u CHUMITATPUYECKOTO
BUI000pa30BaHNUS, BIUSHUS ABMKYIUX CHJT SBOJIONNUNA HA TeHOMOH TOMYJISIIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeIOBaHUs HAMPABICHUN
ABOJTIOIMH, KPYTOBOPOTA BEIIECTB ¥ TIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBA3M MEXKAY MpollecCaMu DBOJIIOIUH,
JBYDKYIIUMHA CHJIAaMU aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX JYKOCHCTEM U
IPUCIOCOOJICHUSIMU K HUM OpraHU3MOB;

YMEHUE  BBISIBJIATH  OTJIMUMTENbHbIE  NPU3HAKM  KUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHus, a0MOTHYECKUX W OMOTHYECKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3€d  OpPraHu3MOB B  COOOILECTBax,
AHTPOIIOTCHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl OOUTAHUSI, EAMHCTBA
YeJIOBEUECKUX pac, HEOOXOJMMOCTH COXPAHEHHs MHOTrooOpasusi BHUIOB U
HKOCUCTEM KaK yCIIOBHUS COCYILIECTBOBAHMS MPUPOJIBI U UETIOBEUECTBA;

YMEHHE peniaTh OMOJIOTUYECKUE 3a/1a4H, BBIABIATH IPUYUHHO-CIICICTBCHHbBIC
CBSI3M MEXKJy UCCIIETyeMbIMU OMOJIOTHYECKUMHU MPOIIECCAMU U SIBIICHUSIMU, JIE€TaTh
BBIBOJIbI M IPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpaTOpHbIE U IMpakTUYEeCKHe pPadOThI, COOIIOIATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bl, TMPOBEPATh HX OKCIEPUMEHTAIBHBIMH
cpeactBamu, GOpMYyIUpys Ielb HWCCIEeIOBaHUS, AaHAIW3UPOBATh IOJYyYCHHBIC
pE3yJIbTaThl U AENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIENI0BaTENbCKOM paboTe mo Ouosoruw,
AKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBIsATh  MOJyYEHHBIE  pPE3yNbTaThl HAa  YUYEHHYECKUX
KOH(EPEHIIUSIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIIOBEKa
M 4YEeJIOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U Ccroco0ax MpeaoTBpalleHus
r100anbHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuiedl mpodeccuoHaIbHON
JEsITeIbHOCTH B 001acTU OMOJIOTHH, SKOJIOTUH, TPUPOIOTIOIB30BAHUS, MEAUIIUHBI,
OMOTEXHOJIOTMH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3sICTBa, MUIIEBON
MPOMBINIJICHHOCTH, YIUIYONIsATh TO3HABAaTEIbHBIA HMHTEpEC, HAMpaBICHHBIA Ha
OCO3HaHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Mpoeccuu U IPOJOJIKEHHUE
OHMOJIOTHMYECKOro 00pa3oBaHWs B OPTaHHU3AIUAX CPEIHEro MpohecCHOHATBLHOTO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauyecTBo yacos DJIEeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/n Konrpoannbie | IlpakTndeckue
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypest
1 buonorus kak Hayka
2 JKuBble cucTeMBI U UX U3yUYEHUE
3 buonorus kierku 0.5
4 XuMudecKasi OpraHu3anus KIeTKH 10
5 Crtpoenue 1 pyHKIIUU KIETKH 8 2
5 OOMeH BelIecTB U MPEBpAIlEHUE YHEPTUH B 9 1
KIICTKE
7 Hacnencreennas nndopmanus u 9 05
peanuzanus €€ B KIETKe
JKu3HeHHBIN UK KJIETKH 6 1
Crpoenue 1 QpyHKIIMM OpraHU3MOB 17 15
10 Pa3mHOXeHMe 1 pa3BUTHE OPraHU3MOB 8 15
1 I'eHeTHKa — HayKa O HACIICICTBEHHOCTH H ) 05
W3MEHUYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIICJICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'enetnka yemoBeka 3 0.5
15 Cenekiusi OpraHu3MoB 4 1
16 buorexHonorus u cuHTeTn4yeckasi OMoJOrHs 4
17 PesepBHOE Bpems 1




OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 0 13
11 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Konrpoannbie | IlpakTuyeckue (mupp )
NpPOrpamMmblI Bcero oOpa3oBaTe/ibHbIE
padoTsI padoTsI
pecypchbl
1 3apoxieHue U pa3BUTHE IBOJTIOIHOHHBIX 4
IpeJCTaBICHUN B ONOJIOTHH
2 MuKkpo3BOIIONUS U €€ pe3yabTaThI 14 2
3 MaxposBOIIOIHS U €€ pe3yIbTaThl 6
4 ITpoucxosxaeHne u pa3BUTHE )KU3HU Ha 15 15
3emiie
5 [TpoucxoxaeHune yeaoBeKa — aHTPOIIOTEHES 10 1
DKOJIOTHsl — HayKa O B3aMMOOTHOUIEHUSX
6 OpPraHU3MOB U HaJIOPraHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolen cpeaoit
OpraHu3msl U cpeia OOMTaHUs 15
DKOJIOTHS BUAOB U MOMYJISAINI 0.5
9 DKoJI0THs COOOIIECTB. DKOJIOTHUECKUE 12 05
CHCTEMBI
10 buocdepa — riobanpHas 3xocucTeMa
11 YenoBek 1 OKpyxarouias cpena
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5




IHOYPOYHOE INTAHUPOBAHUE
10 KJTACC

Ne
n/u

Tema ypoka

KoaudecTBO 4acoB

Bcero

KouTtpoJsbHbIe
padoThbI

IpakTuyeckne
padoThbI

DJIeKTPOHHBIE
nudposbie
oOpa3zoBarTe/ibHbIE

pecypchl

Bbuonorus kak koMILIeKCHas HayKa 1 KaK
9acTh COBPEMEHHOTO O0IIeCcTBa

JKuBrle cucTEMBI U UX CBOWCTBA

ypOBHeBaﬂ OopraHu3anus >)XUBbIX CUCTCM

HcTopust OTKpBITUS U U3yUEHUS KIETKHU.
Kiterounas teopus

Meroasl MOJIEKYIIIPHON U KJIETOYHON
6uosoruu. [Ipaktuueckas padora «/3yuenue
METOIOB KJIETOUYHOM Oronoruu
(xpomarorpadus, snexrpodopes,
muddepeHnraibHoe IEHTpU (P yrupoBanue,
ITLIP)»

0.5

XUMHUYECKUN COCTAB KIETKU

MI/IHepaJ'H)HBIe BE€IICCTBA KJICTKHU, X
Ouosoruyeckas poib

Opranuveckue BemecTBa KJICTKH — OEJKH.
JlabopaTtopHas pabora «OOHapykeHue
OEJTKOB C ITOMOIILIO0 KAYSCTBCHHBIX PEaKITUI»

0.5

CoiicTBa, knaccupukanus u GyHKIUN
0eKoB

10

OpFaHI/I‘IeCKI/Ie BE€IICCTBA KICTKH —




Yrii€BOAbI

11 Oprannueckue BeniecTBa KJIETKH — JIMIUIbI
Hyxkneunossie kucnorsl. JJHK u PHK.

12 JIaGoparopHas pabora «MccnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BbICJICHHBIX U3 '
KJICTOK Pa3JIMYHBIX OPraHU3MOB)

13 Crtpoenue u pynkuuu ATD. [Ipyrue
nykineosuarpudocdarsr (HTD)

14 CexBenuponanue [JHK. MeToibl reHOMUKH,

TPAHCKPUITOMHKH, TPOTCOMHUKH

15 MeTob1 CTPYKTYpHOM OHonI0rUn

16 Tunel kierok. [Ipokapuornueckast KieTka
CrpoeHue 3yKapuoTH4ECKOM KIIETKH.

17 IIpakTryeckas pabota «/3yueHue CBONCTB 0.5
KJICTOYHOI MeMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIeTKH
OnHOMEMOpaHHBIE OPTAaHOU/IBI KIIETKH.

19 [IpakTuueckas padora «/3ydeHue nBUKeHUS 0.5
LIUTOIUIa3Mbl B PACTUTENIBHBIX KJIETKAX»

[TomyaBTOHOMHBIE OPTaHOMIbI KJIETKH:

20 MUTOXOHAPHH, IIacTuAbL. JJabopaTopHas 05
pabota «/ccienoBanue niaazMoian3a u '
JeTIIIa3MOJTN3a B PACTUTEIBHBIX KIIETKAX)

21 HememOpaHHbIe OpraHOU B! KIETKH

22 CrpoeHue 1 pyHKINHU sApa
CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK

23 sykapHoT. JlaboparopHas pabota «M3yuenue 0.5

CTPOCHUS KIICTOK PA3JIMUHBIX OPTraHU3MOB»




24

ACCHUMUJISIIIAS ¥ UCCUMIIISIIHSI — JTBE
CTOpOHBI MeTabomm3Ma. Turel oOMeHa
BemiectB. JlaboparopHas padora «/3yueHue
KaTaTUTHYeCKON aKTUBHOCTH (DEPMEHTOB (Ha
MIpUMEPEe aMIJIa3bl WIIH KaTaJla3bl)y»

25

DepMEHTATUBHBIN XapaKTep peakivii
KJIeTouHOT0 MeTabonu3ma. Jlaboparopnas
pabota «3yuenue hepMEHTATUBHOTO
pacierieHus epoKcHIa BoI0poia B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAaX)»

0.5

26

benku-akTUBaTOPBI U OENKU-UHTHOUTOPHI

27

ABTOTpO(HBIN THIT 0OMEHA BELIECTB

28

dorocunTe’

29

Xemocunres. JJaboparopHas pabota
«CpaBHeHHUe MporeccoB (OTOCUHTE3A U
XEMOCHHTE32)

0.5

30

AHa’poOHbIe Opranu3Mbl. Busl OposkeHusI.
JlabopaTtopHas pabota «CpaBHEHHE
MIPOLIECCOB OPOKEHUSI U ABIXaHUS

31

A>poOHBIE OPraHU3MBbl. JTaIb
SHEPreTHYECKOro oOMeHa. DHeprus
MeMOPaHHOTO IpaJueHTa NPoToHOB. CHHTE3
AT®: Pabota nmpotonHort AT®-cuHTa3BI

32

O06o01IeHne U cucTeMaTu3alys 3HaHUH 110
TeMe "OOMeH BeIIeCTB U MpeBpalleHHe
sneprud B kietke" / KoHTpospHas paboTa 1o
Teme "OOMeH BelecTB U IpeBpaleHne
9HEpPruu B KiIeTKe"




33

PeaKHI/II/I MaTpU4YHOI'0 CHHTE3a

34 Tpanckpunuus — marpuunbii cuaTe3 PHK
35 Tpancnsanus u e€ >Tanbl
36 Koaupoanue amunokuciot. Ponbs pubocom
B OMocuHTe3€e OemKa
37 Opranuzanys reHoMa y IpoKapuoT 1
3YKapHOT
38 MornexyssipHbIe MEXaHU3MBI SKCIIPECCUU
T€HOB Y SYKapHOT
Bupycbl — HekseTouHble POpPMBI JKU3HH U
39 obnuratHble napa3uTel. [IpakTHaeckas 0.5
pabota «CozaHue MOAeIu BUPYCa»
40 BupycHrble 3a001eBaHus YeI0OBEKa,
KUBOTHBIX, PACTCHUI
41 HanorexHosoruu B OM0JIOTUH ¥ MEUIIMHE
42 JKu3HeHHEBIN IUKII KIIETKHA
43 Matpuunsnii cuntes JJHK
Xpomocomsl. JTaboparopras paborta
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpeTIapaTax»
45 Jlenenue KIETKH — MHUTO3
Tunel kiretok. KapuokuHes U IUTOKUHES.
Perynsnust >kM3HEHHOTO IMKJIA KIETOK.
46 JlaGopatopnas pabota «Habmronenue MuTo3a 0.5
B KJIETKaX KOHYHMKa KOpeIIKa Jiyka (Ha
TOTOBBIX MHUKpOIpenapaTax)»
47 O06001IeHrEe U cucTeMaTH3alus 3HAHUN 110

temaMm "HacnenctBennas unpopmanus u




peanuzanus ee B kietke", ")Ku3HEeHHbIA UK
kierkn" / KontponsHas pabora o reme
"Peakiiuu MaTpu4HOro cuHTe3a"

48 Opranu3M Kak eIMHOE 1EI0e 1

49 Txanu pactenwuii. JlJabopaTopHas padboTa 1 05
«M3ydeHne TKaHEN pacTeHUN '
TkaHu KUBOTHBIX U YEIIOBEKA.

50 Jlaboparopnas pabora «3ydenune Tkanen 1 0.5
YKHBOTHBIX»
Opranbl. CucteMsl opratoB. JlabopaTopHas

o1 pabota «/3ydyeHre opraHoB IIBETKOBOTO 1 0.5
pacTeHus

52 Ornopa Tena opraHu3mMoB 1

53 JIBI>KEHME OPTaHI3MOB

o4 [Intanue opraHu3MoB 1

55 ITuTaHne NO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas CUCTEMA YeJI0BeKa

56 JIpIxaHue opraHu3MoOB 1

57 JlpIxaHue 03BOHOYHBIX )KHBOTHBIX U 1
YeJIoBeKa

58 TpaHcnOpT BEIIEeCTB Y OPraHU3MOB 1

59 KpoBeHocHasi cuctema mo3BOHOUHBIX 1
’KMBOTHBIX U YEJIOBEKa

60 Brienenue y opraHu3mMoB 1

61 3amura y OpraHu3MoB 1

62 NMMmyHHast cuctema yernoBeka 1

63 PaznpaxxuMoCTh U perysinusi y OpraHu3MoB 1




64

I'ymopanbHas peryasuus U S9HIOKpUHHAS
CUCTEMa KUBOTHBIX U YeJIOBEKa

65

@DopMbl pa3MHOKEHUSI OPraHU3MOB

66

[TonoBoe pazMHOkEHUE

67

Metios

68

I'ameTorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas pabota
«M3yueHne CTPOEHUS MOJIOBBIX KJICTOK Ha
TOTOBBIX MHUKPOIIPEapaTax»

0.5

69

NHpnnBunyanbHOE pa3sBUTHE OPraHU3MOB —
OHTOI'€HE3

70

3akJiajika OpraHoB ¥ TKaHEH U3
3apOBIIIEBHIX JINCTKOB

71

Poct u pazBuTHe xuBOTHBIX. JlabopaTopHast
pabota «BrisiBIeHHE IPU3HAKOB CXO/ICTBA
3ap0zu>1mel?1 ITIO3BOHOYHBIX )KUBOTHBIX»

0.5

72

PasMHOkeHHME U pa3BUTHE PACTCHU.
JlabopaTtopHas padota «CTpoeHHE OpraHOB
Pa3sMHOXEHHUs BBICUIMX PACTCHUI»

0.5

73

O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 10

teme "Ctpoenue u GyHKIUN opraHu3mMoB" /
KonrtponsHas pabora no reme "CtpoeHue u
(GyHKIIUU OpaHU3MOB"

74

HcTopus cTaHOBIEHHS U Pa3BUTHS T€HETUKH
Kak Hayku. OCHOBHbIE TIOHATHS U CUMBOJIBI
renetuku. JlabopatopHas pabora
«/Ipo3oduina kak 00bEKT FreHETHUYECKUX
HUCCIICTOBAHUIN)

0.5




3aKOHOMEPHOCTH HACJICIOBAaHUS IIPU3HAKOB.
MoHOoruOpHIHOE CKpELTUBAHHE.

75 [IpakTuueckas padora "Uzyuyenue 1 0.5
Pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHUS
y npo30o¢huisr"
76 [{uTonorunyeckre OCHOBBI MOHOTMOPHIHOTO 1
CKpeIIMBaHUS
77 Amnanusupytoniee ckperuBanue. Henomanoe 1
JOMHHHPOBAHNE
Jurnbpunnoe ckpemubanue. [Ipaktuueckast
78 pabota «/3ydyeHue pe3ynbTaToB 1 0.5
TUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(UITBI»
79 L{uTonornyeckre OCHOBBI TUTHOPUIHOTO 1
CKpeIIMBaHMS
80 CuerneHHOe Hacae10BaHUE PU3HAKOB 1
81 XpOMOCOMHAas TEOPHUSI HACIIEICTBEHHOCTH 1
82 I'enetuka nmona 1
83 ['eHoTHIT KaK 1ETOCTHAs cUCTEMa 1
84 I'eHeTHuecKuil KOHTPOJIb Pa3BUTHUS 1
pacTeHuil, KUBOTHBIX U YEIOBEKa
85 N3meHunBOCTH MPU3HAKOB. BHbI 1
W3MEHYNBOCTH
86 MonudukanronHas HK3MEHIHBOCTh 1
BapuanmoHHbIi psij v BapualioHHas
kpuBasi. JlabopaTtopHas paboTa
87 «HccnemoBanre 3aKOHOMEPHOCTEH 1 0.5

MOANGUKAITMOHHOW U3MEHYUBOCTH.
[TocTpoeHue BapuamoHHOTO psifia u




BapHallMOHHOW KPUBOW)

88

I'enoTunnyeckas U3MEHUYNBOCTb.
KoMOunatuBHast N3MEHYHUBOCTD

89

MyrauronHas ”3BMEHUUBOCTD. [IpakTrueckas
pabora «Mytanuu y npo3oduisl (Ha
TOTOBBIX MHKpOIIpEnapaTax )»

0.5

90

3aKOHOMEPHOCTH MYTALIMOHHOTO TIpoLiecca.
OnureHeTuKa U SNUr€HOMHKA

91

O06o0uIeHne 1 CUCTEMAaTH3AIHS 10 TEME
"'eHeTrKa - HayKa O HaCIEACTBEHHOCTH U
u3MeHYMBOCTU oprann3mMoB" / KoHTposbHas
pabora o Teme "['eHeTHKa"

0.5

92

I'enetnka uenoseka. [IpakTuyeckas padbota
"CocTaBieHHME U aHAJIN3 POJIOCIOBHON"

93

MeTtoasl MEIUITMHCKON T€HETUKU

94

3HadyeHre MEIUIINHCKON T€EHETUKHU B
MPEIOTBPALICHUH U JICUEHUU T€HETHYECKUX
3a00JIEBAHUI YETIOBEKA

0.5

95

OCHOBHBIE TOHSATHUS CENEKIUH.
JlabopaTtopHas pabota "M3ydeHue copToB
KYJIBTYPHBIX PACTEHUN U TOPO]] JOMAIITHUX
JKUBOTHBIX"

0.5

96

MeTob! ceneKIIMOHHOM paboTHlI.
JlaGopatopnas pabota "M3yueHne MeTo10B
CEJIEKIIMM pacTeHUH"

97

JIOCTHKEHHSI CENIEKIIUH PACTEHUH U
KUBOTHBIX. [IpakTnyeckas pabora
"[IpuBuBKa pacTeHHi"




COXpaHCHI/Ie, HU3YUCHUEC U UCITIOJIb30BAHHUE

98 1 0.5
TeHETUYECKUX PECYpPCOB
buortexHonorust kak Hayka ¥ OTpacib

99 npousBojicTBa. [Ipaktuyeckas pabora 1
"N3ydenne 06 beKTOB OMOTEXHOJIOTUN"
OcHOBHBIE HATIPABIICHUST CHHTETUICCKHIA

100 1
ouosoruu

101 XpOMOCOMHas1 U T€HHAsi UHXKCHEPUS 1

102 Menunuackue OMOTEXHOIOTHHA 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 135




11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne ungposbie
Tema ypoka Kourposbnbie | IIpakTuyeckue
n/n Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
1 OpomononHas reopus Y. lapsuna 1
5 JBrKy11Me cuiibl 3BOJIFOLMK BUIOB 110 Y. 1
HapBuny
3 Bbopr0a 3a cymiecTBoBaHHE, €CTECTBEHHBIN H 1
HCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETHYECKON TEOPUH 1
3BOJIIOIIUHT
5 DTanbl HBOJIIOIIMOHHOTO Mpolecca: 1
MHUKPOIBOIIOLUS K MAKPOIBOJIIOITHUS
5 [Tomynsitist — sneMeHTapHas eIMHUIA 1
HBOJIIOLMH
3aK0oH reHETHYECKOTO paBHOBecUs JK.
7 Xapnau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BpIsiBIeHHE U3MEHYHUBOCTH Y '
ocobeit 0THOTO BUIA»
8 DneMeHTapHbIe (PaKTOPHI IBOTOIUN 1
9 A ekt ocHoBatens. Ipdekt OyThIIIOUHOTO 1
TOPJIBITIIKA
10 Murpauyu. M305s1um nomysisimii: 1
reorpaduyeckasi, OnoJIoruyecKas
1 EcTecTBeHHBIN 0TOOp — HaIPaBJISIOMINNA 1

(axTOp BOIIOLUN




12

[TooBoii oT6Op

13

[IpucnocobaeHHOCTh OPraHU3MOB KaK
pe3ynbTat MuKpo3Bostonuu. JlabopartopHas
pabora «3yyenue apomopdo30B 1
WJA0AJANTALN Y PACTEHUHN U )KUBOTHBIX»

0.5

14

[Tpumeps! mpucnocoOIeHui y OpraHu3MoB:
Mophooruueckue, GU3N0IOTUIECKHE,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE.
JlabopaTtopHast padota «lIpucnocobienus
OpPraHU3MOB M UX OTHOCHUTEJIbHAs
11eJ1€CO00Pa3HOCThY

0.5

15

Bupn, ero kpurepuu u CTpykTypa.
JlaGopatopHas pabota «CpaBHEHUE BUI0B
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

16

CrpykTypa Buaa

17

Bunoobpa3oBanue kak pe3yabTar
MUKPOAIBOJIIOLIUI

18

CBs3b MHKPO3BOJJIIOLIUA U STTUACMUOJIOTUH

19

Maxkpoasosmtonus. [TarieonTonornueckue
MCTOJbI U3YUYCHUS 3BOJTIOITUN

20

buoreorpaduueckne MeToIbI U3yUeHUs
SBOJIIOIUH

21

OMOPHOIOTrMYECKHE U CPAaBHUTEIBHO-
MOp(}OIOrHuecKre METO bl U3YUEHUS
SBOJIIOLIUU

22

MonexkynsipHO-TeHETUYECKHUE,
OMOXMMHYECKHE U MATEMaTUYECKUE METOIbI
U3Y4YEHUS HBOJTIOIIUU




23

O6H_[I/Ie 3aKOHOMECPHOCTH 3BOJJIIOIUHN

AnantuBHas paauanus. HepaBHomepHOCTb

24 TEMIIOB HBOJIOIIH

o5 Hayunble TumoTe3sl MpOUCXOXKACHUS KU3HH
Ha 3emiie

%6 JloHayuHbIe IPeCTABICHUS O 3aPOKICHUN
KU3ZHU

97 OcHOBHBIE ATarbl HEOPTAaHHUUECKOIN
SBOJIOLIUU

28 ['unoTe3sl 3apoKACHHS KU3HU
Uctopust 3emian 1 METOABI €€ N3yUCHHS.

29 JlabopaTtopHas pabora «M3y4yeHue u 05
OIKCaHHNE UCKOIAEMBIX OCTATKOB APEBHUX '
OpPraHU3MOB»

30 HauanpHbIe Tarbl OpraHndecKoi SBOIOIHN

31 OBOIIOLMSA DYKapUOT
OCHOBHBIE ATAITBI YBOJIOIMH PACTHTEIHHOTO

32 mupa. [Ipaktuueckas padora «M3yuenue 05
0COOEHHOCTEH CTPOEHHUS paCTEHUH pa3HbIX '
OT/IETIOB

33 OCHOBHBIE 3Talbl YBOJIOLMH )KUBOTHOTO
MHpa
OBOMIOLHNS )KUBOTHBIX. [IpakTrueckas

34 pabora «M3ydyenre ocoOOEHHOCTEN CTPOCHHS 0.5
MO3BOHOYHBIX KHBOTHBIX)

35 Pa3Butue xu3Hu Ha 3emIie 1o 3pam U
neproaam

36 MaccoBble BBIMUpPaHHsI — 3KOJIOTHYECKHE




KpHU3HUCHI IIPOIIJIOTO

CoBpeMEHHBIHN SKOIOTMUECKUN KPU3HC, €ETO

37
0COOCHHOCTH
CoBpeMeHHas cucTeMa OpraHu4ecKoro
38 Mupa. OCHOBHBIE CHCTEMAaTUYECKHE TPYIIITbI
OpraHu3MOB
O0o01IeHre U CHCTeMAaTH3alus 3HAHUN 110
39 TeMaM "MHUKpPO3BOJIIOLMS U €€ pe3yJIbTaThl'",
"Maxkpo3BOIOIUS U €€ Pe3yabTaThl"/
KonTponbhas pabota no teme "DBoirorus’"
40 AHTpOII0JIOTHSI — HayKa O YEJIOBEKE
41 Pa3BuTHE npeacTaBieHu O MPOUCXOKICHUU
YyesioBeKa
Mecto yenoBeka B CHCTEME OPraHUIECKOTO
42 mupa. JlaboparopHas padora «/3yuenue 05
0COOEHHOCTEH CTPOEHUS CKeJeTa YeloBeKa, '
CBSI3aHHBIX C TIPIMOXOKICHUEM)
43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a
m CooTHoIIeHre OMOTOTUYECKUX U
COLIMANBHBIX (PAKTOPOB B aHTPOIOTEHE3E
45 OcCHOBHBIE CTaJ MU AHTPOIIOTeHE3a
46 [TaneoreHeTHKa U AJICOTCHOMHKA
47 DBOJIIOLHS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacel. [IpakTuueckas padora
48 «M3ydeHne IKOJIOTHYECKUX a/TalTaIluit 05
YeJI0BEeKa
49 MexIucuuIIMHapHble METO b

AHTPOIIOJIOTUHU




50 3apoxACHUE W PA3BUTUE KOJIOTHH 1
Mertonsl sxonorun. JlabopaTopHas padbota

51 «M3y4eHre METO10B YKOJIOTHIECKUX 1 0.5
UCCIIEIOBAaHUI»

59 3HaueHne YKOJIOTNYECKUX 3HAHUN I 1
YeJIoBeKa

53 DKonornyeckue GakTopsl 1
AbGuotuueckue gaktopsl. CBET Kak

54 sKoJIoruyYecKkuii pakrop. JlaboparopHas 1 05
pabota «BblsiBIEeHHE TPUCTIOCOOIEHUI '
OPraHU3MOB K BIIUSTHHIO CBETa
AobuoTrueckue pakTopsl. Temnepatypa Kak

55 sKosiorndeckuii paxrtop. JlaboparopHas 1 05
pabota «BpIsiBIeHHE TTPUCTIOCOOTICHUIA '
OPTaHU3MOB K BIIUSTHUIO TEMITEPATYPhD»)
AbGuotnueckue hakTopsl. BiaxkHOCTh Kak

56 sKosiorndeckuit gpaxtop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHHS»

57 Cpenbl 0OuTaHMs OPraHU3MOB 1

58 Bbuonorndeckne puTMbl 1

59 Kuznenusie popMbl OpraHu3MOB 1

60 buotnyeckue pakTopsl 1
3HadyeHne OMOTUYECKUX B3aUMOJICHCTBUI

61 JUISL CYIIECTBOBAHUSI OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKHU MOMYIISIHN

63 OcCHOBHBIE IMOKa3aTEeIH TOMYJISINH:




YHUCIIEHHOCTb, INIOTHOCTH, BO3PACTHAs U
M0JIOBAsi CTPYKTYpa

OCHOBHBIE ITOKa3aTeIn MOITYJIAIIUH:

64 POX1a€MOCTh, PUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU

65 DKosoruyeckast CTpyKTypa MOMYJISAUH

66 JuHamuka nonynasuuu 1 e€ perymiauus

67 KpuBble pocTa YiCIeHHOCTH MTOMYJISIUH.
KpuBblie BEDKUBaHUS
DOxkonoruveckas HuIa Buaa. JlabopatopHas

68 pabora «IIpucnocoOiaeHust ceMsH pacTeHUN 0.5
K PACCEIICHUIO»

69 Bup xak cucrema nomyssimi

70 3aKOHOMEPHOCTH MOBEICHUS U MUT AL
YKUBOTHBIX

71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3

72 DKocucTemMa Kak OTKpbITasi CUCTEMa

73 KpyroBopoT BeIiecTB U MOTOK SHEPTUH B
IKOCUCTEME

74 OCHOBHBIE MOKA3aTENN IKOCUCTEMBI

75 DKOJIOTMYECKUE MUPAMUIbI

76 N3menenuns cooOIIecTB — CYKIECCHHI

77 [TpupoaHbIe SKOCUCTEMBL. DKOCUCTEMBI 03€p
U peK. DKOCHCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbIE IKOCUCTEMBI. DKOCHCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCThIHb

79 AHTpPONIOT€HHBIE 3KOCUCTEMBI




Ypboskocucremsl. [IpakTuueckas pabora

80 «M3ydenue u onucanue ypOoIKOCUCTEMBD» 05
3aKOHOMEPHOCTH (HOPMUPOBAHUSI OCHOBHBIX

81 B3aUMOJICCTBUI OpraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUSA 3arPsI3HEHUN

82 pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIIUOHHOM U
9KOCUCTEMHOM YPOBHSX

83 buocdepa — obmeruianerapHast 000109Ka
3emiun

84 Yuenne B. . Bepranckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIeCTBOBaHUS Onochepsl

86 KpyroBopoTs! BelecTs u
OMOT€OXUMHYECKHUE ITHKITBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI
CYILIH

88 YcroitunBocTh 6rocheps

89 DKOJIOrH4YecKre KPpU3HUChl U UX MPUUUHBI

90 BosneticTBue denoBeka Ha onocdepy

o1 AHTpONOreHHoe BO3/IelicTBUE Ha
PaCTUTENbHBIN U )KUBOTHBIA MU

92 OxpaHna npupozs!

93 OCHOBHBIE ITPUHIUIIBI YCTOWYUBOTO
Pa3BUTHS YETIOBEUECTBA U IPUPOIbI
ParmonanbHOE MPUPOONIOIB30BaHUE U

94 COXpaHeHHEe OMOJIOTUYECKOT0 pa3HO0Opa3us

SeMin




0O00011eHrEe U cUcTeMaTU3aLUs 3HAHUH 110

TemaM "DKoJIOorus - HayKa O

B3aMMOOTHOIICHHSIX OPTaHU3MOB JIPYT C

JPYTOM M HaJJOPTaHU3MEHHBIX CUCTEM C
95 oKpy>karoten cpenoit", "Opranusmsel u 1

cpena ooutanus", "IKoJIOrUS BUIOB U

nonyssnus", "IKOI0Tus COOOIIECTB.

Okonorudeckue cucremsl", "bruocdepa -

riobanbHas skocucrema" / KontponsHas

pabora o Teme "Dxosnorus"
96 PesepBHblIit ypok 1
97 PesepBHbIii ypok 1
98 PesepBHblIit ypok 1
99 PesepBHEI ypok 1
100 PesepBHbIil ypok 1
101 PesepBHbIit ypok 1
102 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHEI'O OBILIET'O OBPA3SOBAHUSI

Kon
NMpoBepPsIeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaHUS K NMPeEIMETHBIM Pe3yJbTATaM 0CBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

CdopMUpOBaHHOCTh 3HAHUNW O MECTE W POJU OWUOJIOTMH B CUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MHPA, B TIO3HAHUU 3aKOHOB MPUPOJIBI U
pEIICHUH KU3HEHHO BAYKHBIX COLIMATBHO-ITHUYECKHUX, IKOHOMUYECKHX,
HKOJIOTMUYECKUX MPOOJIeM YeIOBEUECTBA, a TAK)KE B PEIICHUU BOIIPOCOB
paIoOHAIBHOTO MIPUPOIONIONIB30BaHus, B (DOPMUPOBAHUN [IEHHOCTHOTO
OTHOILICHUS K TIPUPOJE, OOIIECTBY, YEIOBEKY; O BKJIAJE POCCUMCKUX U

3apyOeKHBIX YIEHBIX — OHOJIOTOB B pa3BUTHE OHOJIOTHU

Bnagenue cucremoit 3HaHMMI 00 OCHOBHBIX METOAAaX HAYYHOIO
IMMO3HaHHA, UCIOJbB3YCMBIX B 6I/IOJIOI‘I/I'~I€CKI/IX HUCCIICAOBAHUAX XKUBBIX
00BEKTOB M DJKOcHCTeM (OmucaHWe, U3MEpeHue, MPOBEACHUE
HaOmoleHuit); crnocoO0aMy BBISBICHUS W OIEHKH aHTPOIOTCHHBIX
W3MEHEHUH B PUPOJE.

YMmeHune BBIJIBUTATb T'HIIOTE3bI, MPOBEPATH UX SKCIICPUMCHTAIIbBHBIMU
cpencTBaMu, (QOpMyIHpYsS I[eNb HCCIEAOBAaHUS, aHAM3UPOBATH
IMMOJIYYCHHBIC PE3YJIbTAThI U 1CJIaTh BBIBOABI.

BrisBaenne 3aBHCHMOCTH MCXKAY HUCCICAYEMBIMU BCIWMYHMHAMHU,
00BsICHEHUE MOTYYCHHBIX PE3yIbTaTOB U (POPMYIUPOBAHHUE BHIBOJIOB C

HCIOJIb30BAHHUEM HAYUHBIX HOHHTHfI, Teopnﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKHMX 3HaHMM, KOTopas
BKJIIOYAeT: OCHOBOTMOJAraroIue OMOJOTHYECKUe TEPMUHBI M MOHATHUS
(’KU3Hb, KJI€TKa, TKaHb, OpPraH, OPraHu3M, BUJI, OMYJIALNS, SKOCUCTEMA,
ouoreHo3, obrocdepa; MmeTaboIN3M, TOMEOCTa3, KIIETOYHBI HMMYHHUTET,
OuocuHTe3 Oenka, OWOMONIMMEpPHI, AMCKPETHOCTb, CAMOPETyYIISALus,
CaMOBOCIIPOU3BEICHHE, HaCJIEICTBEHHOCTb, W3MEHUMBOCTD,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonoruueckue TeopuM: kierouHas Teopuss T. IlIBanna, M.
[lIneitnena, P. BupxoBa; KJIOHaIbHO-CEIEKTUBHOrO MMMyHHUTEeTa II.
Opnux, .M. MeuHukoBa, XxpoOMOCOMHasi TEOpUsI HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apoaplmieBoro cxozacrsa K. bapa, s3BomroroHHas

teopus Y. JlapBuHA, CHHTETHYECKasi TEOpUSI DSBOJIIOLUH, TEOPHS




antpornorene3a Y. Jlapsuna; Teopus OuoreoneHoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOrooOpasus M MPOUCXOXKICHHS
KylIbTYpHbIX pactenuii, yudenue A.H. CeBepuoBa o0 mnyrax u
HaIpaBJIeHUsX dBooIMH, yaeHue B.W. Bepnanackoro — o 6uocdepe);
3aKOHBI (€IMHO00pa3Us MOTOMKOB MIEPBOIO MOKOJICHUS, PACIICTIIICHUS
MPU3HAKOB, HE3ABUCUMOI'0 HACIEIOBAaHUS IpU3HAKoB . Mennens;
CLEIUIEHHOTO HACJIEI0BaHUS INPU3HAKOB W HAPYLIEHMS CLEIUICHUS
reHoB T. Moprana; roMojJoru4eckux psaOB B HACIEACTBEHHOMN
m3meHunBoct H.M. BaBunoBa; renermyeckoro pasHoBecus JIx.
Xapmu u B. Baiiabepra; 3apoxemmeBoro cxoactBa K.  bopa;
ounorenernyeckuii 3akoH J. ['ekkens, ©. Mrosuiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHumyma lO. Jlubuxa, sKonornueckoil nmupamuibl 4uced,
OMOMAacChl M DHEPTHUH);

runore3nl (koarepatrHo A.M. Onapuna, nepsudnoro OyinboHa J[xk.

Xomnneitna, mukpochep C. @okca, pudbozuma T. Hek)

YMmenue peiiatb IMMOHCKOBLIC OHOJIOTHYECKHUE 3aJa4, BBIABIIIATH
MMPUINHHO-CIICACTBCHHLIC CBsA3HU MCKIY HCCIICAYyCMbIMHA
OMOJIOTHYECKUMU O6’beKTaMI/I, nponeccamMn W ABJICHUAMHU, [OCJIATh
BBIBOJbI U IPOTHO3bI HA OCHOBAHUH ITOJTYUCHHBIX PE3YJIbTATOB,

COCTAaBJIATHL TCHOTUIIMYCCKHUEC CXEMbI CKPCIIMBAHUSA U1 pa3HbIX TUIIOB
HACJICOJOBAaHUA MMPHU3HAKOB Y OPraHu3MOB, COCTABJIATE CXCMbI IIEPEHOCA

BCHICCTB U SHEPI'UU B SKOCUCTCMAX (I_ICHI/I IMHUTaHWsA, IIAIICBBIC CCTI/I)

YMeHHne  yCTaHaBIUBATh B3aMMOCBSI3M  MEXAY CTPOSCHHEM U
(GYHKLIMSAMU: OPraHOMUJOB, KJIETOK pAa3HbIX TKaHEH, opraHamMu H
CHCTEMaMH OpraHOB Y pAaCTeHHH, >XMBOTHBIX W YEJIOBEKA; MEXIY
dTaraMu OOMEHa BEIIECTB; dTAllaMi KJIETOYHOTO IMKJIA M KHU3HEHHBIX
IIUKJIOB OPraHU3MOB; TallaMyi SMOPHUOHAIBHOTO PAa3BUTHS; T€HOTUIIOM
u  ¢eHotunoMm, ¢eHotunoM U (QaKTOpaMu CpeAbl OOMTaHUS;
nporieccaM  ABOJIONHUH;, ABIDKYIIMMH CHJIAMH  aHTPOIIOTEHE3a,
KOMITOHEHTaMHU Pa3IMYHBIX SKOCHCTEM M MPUCHOCOOICHUSMH K HUAM

OpraHu3smMoB

YMeHue BBIICNATh CYIECTBEHHBIC IPU3HAKHU:

CTPOEHHS BHPYCOB, KJIIETOK MPOKAPUOT U IYKAPHUOT; OJHOKIECTOUYHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BHUIOB, OMOTEOIIEHO30B, PKOCHCTEM U
Oonocdepbl; CTpOEHUS OPraHOB W CHCTEM OpPraHOB pACTEHUH,
’KHBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACATEIBPHOCTH, MTPOTEKAIOIINX

B OpraHuimax paCTeHHﬁ, KHUBOTHBIX H YCJIOBCKA, OHOJIOTHYECKUX




nporieccoB: oOMeHa BemecTB (MeTabonu3M), HHpoOpMamuu U
IpEeBpalleHHs] SHEPTUH, OpOKEHUs, aBTOTPOPHOTO U TeTepOTPOPHOro
TUIIOB THUTaHUS, (POTOCHMHTE3a W XEMOCHHTE3a, MHTO03a, Meio3a,
raMeToreHes3a, 5SMOpUOreHe3a, MOCTAIMOPHOHAJIBHOIO  Pa3BUTHUA,
pPasMHOXKEHUs, UHAMBUIYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUSL T'€HOB, TIE€TEPO3UCA; JEUCTBUH HCKYCCTBEHHOIO
oTOOpa, CTAaOWIM3UPYIOUIETO, JIBIXKYIIETO UM Pa3pbIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aJJIONAaTPUYECKOr0 M CHUMIATPUYECKOro
BUJ000Pa30BaHus; BIMSAHUSA JBHXKYIIMX CHJI 3BOJIIOLIMU HA FeHO(OHN
HOMYJISIUK;, MPHUCIIOCOOICHHOCTH OPraHu3MOB K cpeae OOuTaHus,
YyepeZ0BaHUs HAIpPaBICHUN HBOJIIOLMM;, KPYroBOpOTa BEIIECTB U

IMOTOKAa S3HEPIrUU B 3KOCUCTEMAX

ChopMupOBaHHOCTh YMEHMsSI BBIACIATh CYILIECTBEHHbIE IPU3HAKU
BUPYCOB, KJIETOK IPOKAapUOT M JYKapUOT; OIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OMOTEOIICHO30B M JKOCHUCTEM;
0COOEHHOCTH MPOILIECCOB OOMEHA BEIIECTB U MPEBPALLEHUS SHEPTUU B
KJeTKe, (HOTOCHHTE3a, IJIACTUYECKOTO M 3HEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOAOTBOPEHHs, pa3BUTHUA U
pPasMHOXKEHHUS, UHAUBHUYaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
00pbOBI 3a CyIIECTBOBaHHE, ECTECTBEHHOIO0 0TOOPa, BU1000pa30BaHMUsl,
NPUCTIOCOOJICHHOCTH OpraHU3MOB K cCpeAe OOWTaHWs, BIMSIHUSL
KOMITOHEHTOB 3KOCHCTEM, aHTPOIOT€HHBIX U3MEHEHHUH B HKOCHCTEMAX
CBOEH MECTHOCTH, KPYrOBOpOTa BEILIECTB M IPEBpAILEHUS SHEPIHU B

ouocdepe

Ymenue UCIIOJIb30BaTh COOTBETCTBYIOIIINE apryMeHTHlI,
OMOJIOTUYECKYIO TEPMHUHOJOTMIO M CHMBOJIMKY Il JJOKa3aTeabCTBa
POJICTBA OPraHMW3MOB Pa3HbIX CUCTEMATUYECKUX TPYII; B3aWMOCBS3U
OpraHM3MOB M CpelIbl OOWTaHWS; E€AMHCTBA YEJIOBEUYECKHX pac;
HE00XO0AMMOCTH 3JI0pOBOT0 00pa3a *KH3HH, COXPaHEHUs! pa3HOOOpa3us
BUJOB U DKOCHCTEM KakK YCJIOBHS COCYLIECTBOBAHMSI INPHUPOABI H

YEJI0BCUYCCTBa

YMeHue KpUTUYECKH OIeHUBaTh HWH(OpPMANHUI0 OHOJIOTHYECKOTO
COJIEpXaHUs; MHTEPIPETUPOBATH ATHUUYECKUE ACIEKThl COBPEMEHHBIX
UCCIIEIOBaHN B~ OWONIOTHM,  MEOUIMHE,  OMOTEXHOJIOTHH;
paccMaTpuBaTh rio0aabHbIE 9KOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO

[MO3ULIHIO




INEPEYEHDB 2JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMbBIX HA EI'D
1O BUOJIOI'N

Kon

IIpoBepsieMblii 3J1eMEHT COAePKAHMS

buonorus kak Hayka. JKuBble CHCTEMBI U UX U3YYECHUE

11

CoBpemenHass Ouonoruss — KOMIUIEKCHas Hayka. buonorumueckue Hayku U
u3ydyaemble UMM mpoOiembl. DyHAaMEeHTadbHbIC, NMPUKIATHBIE U IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Ouonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHbIE ¢ Ouosiorveld. 3HA4YeHHWE OWOJIOTHH B
MPAKTUYECKOW JESTeNTbHOCTH 4YelOBEKa: MEIUIIMHE, CEelIbCKOM XO3SICTBE,

IIPOMBIIIIICHHOCTH, OXpPaHC IIPUPOIbI

1.2

JKuBble cucTembl Kak mpeaMer u3ydeHus ouonorun. CBONCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTH, CIIOKHOCTh U
YIIOPSITIOYEHHOCTh CTPYKTYDHI, OTKPBITOCTb, caMoopraHu3aIus,
CaMOBOCITPOU3BE/ICHUE, Pa3IPAKUMOCTh, U3MECHUNBOCTH, POCT U Pa3BUTHE.

YpOBHU OpraHHU3aIluM >KUBBIX CHUCTEM: MOJEKYISPHBINA, KICTOYHBIA, TKAHEBBI,
OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, 9KOCHCTEMHBIN
(buoreonieHotuueckuii), OmocdepHsid. IIporeccel, MPOUCXOAANINE B KUBBIX
cucremax. OCHOBHBIC NMPU3HAKH XWUBOTO. JKHM3HB Kak (opma CylecTBOBaHUS

MaTCpun

13

Meroasl Oumonornueckoid Hayku. HaOmromeHue, wu3MepeHHE, JKCIIEPUMEHT,
cucrteMatusanus, MertaaHanu3. lloHsTHE O 3aBUCMMOM U  HE3aBHCHUMOMU
nepemeHHol. [ImannpoBanue s3kcnepumenTa. [loctaHoBKa M mpoBepKa TUIIOTES.
HyneBass rumnote3a. Ilonsartue BBIOOpKM U €€ mocTOBEepHOCTh. Pa3zbpoc B
Ouonorndyeckux AaHHbIX. OIlEHKa JOCTOBEPHOCTH IOJIYYEHHBIX PE3YIbTaTOB.
[IpyuunHBl UCKAXKEHUS PE3YNbTATOB SKCHepUMeHTa. [IoHsATHE CTaTUCTUYECKOTO

TECTa

Knerka kak Onoyiornueckas cucreMa

2.1

Knerka — cTpykTypHO-(DYHKIIMOHAJIbHAS €IMHHIIA KHUBOTO. VMICTOpUS OTKPBITHS
kinetku. Pabotel P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. BupxoB). OCHOBHBIE MTOJIOKEHHS] COBPEMEHHON KJIETOYHOM Teopuu.
MeTo bl MONEKYIISIPHON U KJIETOYHON OMOJIOTHN: MUKPOCKOIUS, XpoMaTorpadus,
anexkTpodopes, METO MEYEHBIX aTOMOB, T depeHraIbHoe

HEeHTpU(YTUPOBaHUE, KYIHbTUBUPOBAHUE KIIETOK

2.2

XUMUYECKUH COCTaB KIETKU. MaKkpo-, MUKPO- U YIbTPaMUKPO3JIEeMEHTHI. Bona n

e€ poib Kak pacTBOPUTENSI, PearcHTa, y4yacTHE B CTPYKTYPUPOBAHHUU KIIETKH,




TEIUIOpETysaiui. MuHepaabHbIe BEIIECTBA KIETKH, WX OHOJOTHYECKAsl POJb.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMHHOKUCIOTHBIH COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MENTHIHAS
CBs3b. BTopuuHas, TpeTU4Has, dYEeTBEpTUYHAS CTPYKTYphbl. JleHaTyparus.
CaoiictBa 6enxoB. Knaccudukanus 6enko. buonoruueckue GpyHKII OSIKOB.
VYrineBoabl. MoHocaxapuIpl, AMCAXapUbl, OJUIOCaxapuabl M IOJIHCAXapUbl.
OO0muit mnaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOICTBA  yrJeBOJIOB.
buonoruueckue GyHKIUU YIIIEBOAOB.

Jlumuger. T'mapodunsHO-THAPOGOOHBIE cBOMcTBa. Kiaccudukarus TUNUIOB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, CTEepoubl. buomornyeckue QyHKIUH
munuioB. O0mIHe CBOMCTBA OMOJIOTHYECKUX MEMOpPaH — TEKy4eCTh, CIOCOOHOCTh
K CaM03aMbIKaHUIO, OJIYITPOHULIAEMOCTb.

Hyxneunnosbie kucnorsl. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuniun kommiemenTapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiinas crimpaiib. Mectoraxoxaenue u ouonornyeckue pynknuu JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue wMonekynbsl AT®. Makpospruueckue cBsi3u B Moliekyiae ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIIEHHBIE TIEPEHOCYNKHU, UX (PYHKIIMH B
kietke. CekBenuponanue /JHK.

CtpykTypHast Ouosorusi: OMOXMMHYECKHEe M Ouodu3nyeckue UCCIea0BaHUS

COCTaBa U NMPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYII

2.3

Tumbr  kimeTok: dykapuoTWyeckas W MpokapuoTmueckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

CrpoeHue mpokapuoTH4eckoil kieTku. KieTouHas cTeHka OakTtepuil M apxeil.
OcoOeHHOCTH CTpOEHUsI TeTepoTpodHON M aBTOTPO(HON MPOKAPHOTHUECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOIIEHO3aX.

Crpoenre U (PyHKIIMOHHMPOBAHHE JyKApHOTHUECKOH KieTku. I[lna3zmarmueckas
MeMOpaHa (tutazmanemma). CTpyKTypa Tuia3MaThudeckod MemOpaHbl. TpaHcmopT
BEUIECTB uepe3 IUla3MaTHuYecKyl0 MeMOpaHy: maccuBHbIM  (auddysus,
obneruénHass udQy3us), aKTUBHBIA (MEPBUYHBIA U BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PaGoTta HarpHii-kaqueBoro
Hacoca. DHJOIWTO3: MUHOIMUTO3, (aroruTo3. Dk301uTo3. KieTouHas cTeHKa.
Crpykrypa 1 GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hutommazma. Iluto3ons. [utockener. JIBmwkeHwe uMTomiazMbl. OpraHoUIbI
KIeTkd. OpHoMeMOpaHHbBIE OpraHOWJIbl KJIETKU: DJHJIOMJIa3MaTh4yeckas CeTb
(BIIC), ammapat I'onbakH, TU30COMBI, UX CTpOCHHE M (PYHKIUU. B3amMoCBs3b
OJIHOMEMOpaHHBIX OPraHoOuAOB KieTKU. CTpOoeHHE TPaHyJISIPHOTO PETHKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [magkuit




(arpaHyJspHBIA) SHAOIUIA3MAaTHYECKUN peTukyiayM. CekpeTopHas QyHKUUS
annapata ['onpmku. TpaHcmopT BewlecTB B KIIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOUbI KJIIETKH: MUTOXOHAPUH, TUIACTUBL.

Crpoenne u (pyHKIMM MUTOXOHJpUN M TuacTul. llepBuUuHbIE, BTOPUYHBIE U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOILIACTHI,
XPOMOIUIACTBI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpannsie opraHouasl kinetku CrtpoeHne u (QYHKIHMH HEMEMOpPaHHBIX
opraHouioB KkjeTku. PubGocombl. MukpodunameHTsl. MplllieyHble KIETKH.
Mukpotpy6ouku. Kierounslii meHtp. CTpoeHHE W JBHKCHHUE J>XTYTHKOB U
pecHnyek. MUKpoTpyOOUKH ITUTOILIa3Mbl. L{eHTpHoIib.

Anpo. Obonouka sijpa, XpOMAaTUH, KapuOIUIa3Ma, SIPBILIKUA, WX CTPOEHUE U
byakun. SnepHbiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHOIOKEHUE
XpoMocoM B HHTep(ha3HOM sipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie BrimoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIIETOK SYKapHOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOI)

2.4

AccuMWISILIMS U JTUCCUMHIISILIMSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TeTepOTPOQHBIA. YUacTHe KHCIOpOJa B OOMEHHBIX
mpoleccax. DJHepreTuyeckoe obOecrneueHue KiIeTKu: mpeBpaiienne ATO B
oOMeHHBIX Tporieccax. DepMEHTATUBHBIN XapakTep peaklHuil KJIETOYHOIO
Merabonm3ma. DEepMEeHTHI, UX CTPOEHWE, CBONCTBA W MEXaHU3M JCUCTBUSI.
Kodepmentsl. OTnnuns pepMEHTOB OT HEOPTAHMUECKUX KaTan3aTopoB. benku-
aKTUBATOPbl U OENKH-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (E€PMEHTATUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

IlepBruuHBIl CcHUHTE3 OpraHMYecKHx BemecTB B kietke. dorocunre3. Poib
XJIOPOIUIaCTOB B mporecce QorocuHTe3a. CBeToBass W TeMHOBas  (hasbl.
[IponykTuBHOCTE (QoTOoCHHTE3a. BnusHue pa3nuyHbiX (AKTOPOB HAa CKOPOCTH
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPHUITUPYIOIIHE
OakTepuu, XKeae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OakTepwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Bumel Oposkenus. I[IponykTel OpokeHUsS H UX
HCIIOJIb30BaHNUE YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30yIUTENN OOJIC3HEH.

AspoOHBIE OpraHu3Mbl. JTambl dHeprerudeckoro obmeHa. [loAroToBUTENHHBIN
sTan. [ MMKoiamu3 — 6eCKUCIOpOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonornueckoe OKHUCIEHHME, WIM KJIETOYHOE JbIXaHHWe. Poib MUTOXOHApWN B
mporeccax OMOJIOTYECKOT0 OKHCJICHHUS. [uknuyeckue peaxIum.

OxucnurensHoe ¢ochopunupoBanue. [lpeumymiectsa aspobHOro myTu oOMeHa




BEILIECTB Niepe1 aHadpoOHBIM. D(PPEKTUBHOCTH SHEPTETUUECKOT0 OOMEHA

2.5

Peakuuu matpuyHoro cuHTe3a. [IpuHIUO KOMIJIEMEHTAPHOCTH B PEAKIIHIX
MaTpUYHOTO cUHTe3a. Peanu3anus HacieacTBeHHON nH(popManuu. ['eHeTnueckuii
KoJ, ero cBoictBa. TpaHckpunuusi — Martpuudbld cuHTe3 PHK. Ilpunimmnst
TPAHCKPHIILUU: KOMILJIEMEHTApHOCTh, aHTUIAPAJUIETbHOCTh, ACUMMETPHYHOCTb.
Tpancnsimus u e€ sranel. Yyactue tpancnoptHeix PHK B GmocunTtese Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHOKUCIOT. Poib pubocom B
O6uocuHTe3e Oenka.

Opranu3anys reHoMa y IPOKapuoT U FYKapHOT. Perynsanus akTUBHOCTU I€HOB Y
npokapuot. ['mnoresa onepona (. XKakob, K. Mano). Perynsauus oOMeHHBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupycbl — HekneTounble (OpMBI KU3HH U OONMUratHeie napasuthl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprOQaros.

Bupychsie 3a0oneBanusi 4enoBeka, XUBOTHbBIX, pactenuid. CIINJ, COVID-19,

COIIMAJIBHBIC U MCAULITUMHCKHC HpO6HCMLI

2.6

Knerounsnii mwmkin, ero mnepuonbl W perymsius. HWurepdaza u  MuTos.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B UHTEpdasze. [loaroroBka KIeTKH K
nenenuto. [lpecunrermyeckuii  (MMOCTMUTOTHYECKHUM), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Matpuunelii cunre3 [IHK — pemnmukanma. Ilpunnuner penmukanuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYyKOHCEPBAaTUBHBIA CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeroMepa3a. XPOMOCOMHBIM Ha0oOp KJIETKH — KapuoTum. JIUMIOWaHbI wu
rarmiouAHbIE  HAabopbl XpomocoM. ['omonornynsle xpomocoMmsbl. IlosoBble
XPOMOCOMBI.

Jlenenue kietkn — MuTo3. CTaguum MHUTO3a M MPOUCXOISIINE B HUX IPOLIECCHI.
Tunsl MuTo3a. KapuoknnHes u nurokuHe3. buonormdeckoe 3HaueHHUE MHUTO3a.
Perynsauus MUTOTHUYECKOTO ITUKJIA KIETKH. [IporpamMmmupyemas KieTouHas Tuoensb
— amomnTo3.

(DYHKHI/IOHa.]'H)HaH TCHOMHKA

OpranusM Kak OMoJoru4eckasi CuctTema

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKJIETOUHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTAHU3MBI.

@opMBbl pa3MHOKEHUS OPTaHU3MOB: Oecrojioe (BKJIIOYas BETEeTaTHBHOE) U
mosoBoe. Buabl  Oecmioioro  pa3MHOXKEHHUS: TMOYKOBAaHWE,  CHOPYIISAIHA,
(dbparmeHTaIus, KIOHUPOBAHHE.

[TonoBoe pazmuoxkenue. [lonoBeie kKIeTKU, Uiu rameTsl. Meito3. Craguu meiosa.

[ToBenenue xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMpIci Meno3a




U M0JIOBOTO Tporiecca. Meilo3 n ero MecTo B dKM3HEHHOM LIUKJIE OpPraHU3MOB.
IIpenzapoapieBoe pa3Butue. I'ameroreHes y >kMBOTHBIX. [losoBble Kene3bl.
OOpazoBanue U pa3BUTHE TOJOBBIX KieToK. CrepmaroreHes UM OOTEHE3.
CrpoeHne mnojioBbIX KIETOK. OIUIOAOTBOpPEHHE M AMOPHUOHAIBHOE DPA3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.
WupuBuyanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Cragum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymku). Jpobnenue. Tumbl npodnerns. Ocobennoctu
JIpOOIeHUST MJICKOMUTAIOLIMX. 3apO/IbIIIEBbIC JUCTKU (racTpyJisiius). 3akiagka
OpPraHoB M TKaHEH U3 3apoJblIIEBBIX JHUCTKOB. B3auMHOe BiIusSHHE 4acTel
pa3BHBarOLIErocss 3apojpliia (3MOpUOHANbHAs MHAYKIMA). 3akiajka IUIaHa
CTPOEHHMSI )KUBOTHOI'O KaK pE3yJIbTaT MEPAapXUUYECKUX B3aUMOJCHCTBUI I€HOB.
Bnusiaue Ha 3MOpHOHAIBHOE PAa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOIICH
Cpelbl.

Poct u pa3zutue xxuBoTHbIX. [locTamMOproHanbHbIN nepuo. IIpsmoe u Henpsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3HAU€HUE NPSIMOrO U HENPSMOro Pa3BUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocra >KUBOTHBIX. DaKTOpBI peryisuuu
pocta KMBOTHBIX UM denoBeka. CTaguu MOCTAIMOPHOHAIBHOTO pPAa3BUTUSA Y
KUBOTHBIX U 4esoBeKa. [lepnoipl oHTOreHe3a yenoBeKa.

Pasmuoxkenne wu pasutrue pactenuit. ['ametoputr u cnopodur. Meito3 B
KU3HEHHOM IMKJIe pacTeHuid. OOpa3zoBaHMe cHop B IIpolecce Meiosa.
I'amerorenes y pacrenuil. OIUIOZOTBOpPEHHWE M Pa3BUTUE PACTUTEIBHBIX
opranusmoB. /[BoifHOe 0MmII010TBOpEHNE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U

pa3BuUTHE CEMEHU. MeXaHN3MBbI PETYIISLUN OHTOIEHE3a Y PACTEHUM U )KUBOTHBIX

3.2

Ucropust crTaHOBIEHMST M pPa3BUTUS TE€HETUKHM Kak Hayku. (OCHOBHBbIE
TEHETUYECKHUE TIOHATHS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIBHbIE
IEHbI, AJIbTEPHATUBHBIC IPU3HAKU, JOMHUHAHTHBIA WU PELUECCUBHBIA IPU3HAK,
TOMO3HUTOTa, TETEePO3UTOTa, YHCTasl JIMHUS, THOPUIBI, TEHOTUI, (HEHOTHII.
OcHOBHBIE  METOABl TEHETUKH: THUOPHIOIOTHYCCKUM,  ITHUTOJIOTHYCCKUA,

MOJIEKYJISIPHO-T€HETUYECKUI

3.3

Monorubpunnoe ckpemuBanue. [lepBbiit 3akoH MeHens — 3aKoH eInHO00pa3us
ruOpuoB mepBoro mnokoneHus. IIpaBuno nomuHupoBaHus. Bropoil 3akoH
MeHgens — 3akOH paclleIUIeHUus MpU3HAKoB. LlUTonornyeckue OCHOBBI
MOHOTHOPUAHOTO CKpeIIMBaHus. [ UmoTe3a 4ucToThl raMerT.

AHanmusupyromee ckpemuBaHue. [IpoMexyTOuHBIN XapakTep HacleqOBaHUS.
Paciennenue npu3HaKkoB IIPpY HENIOJIHOM JOMUHUPOBAHUHU.

Jlurnbpunnoe ckpemuBanue. Tperuil 3akoH MeHens — 3aKOH HE3aBUCHMOTO

HacjaeaJOBaHUs IIPHU3HAKOB. HI/ITOJ'IOFI/ILICCKI/IG OCHOBBI I[I/IFI/I6pI/I)IHOFO




CKpEIIMBAaHUS.

CueruieHHoe HacienoBanue npu3HakoB. PaGorer T. Moprana. CremnneHHoe
HacJeJ0BaHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMu. XpOMOCOMHas
TEOpHsI HACIIEICTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIM MEXaHU3M OMNpENENCHHUs MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHBI M TreTeporaMeTHBIM 1moi. ['eHeTudeckas
CTPYKTYpa TOJIOBBIX XpoMocoM. HacienoBanue NpU3HAKOB, CIEIUICHHBIX C
IIOJIOM.

I'enoTun kak nenoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JIECUCTBUE
refa. MHOXECTBEHHBINM ajljIeiM3M. B3anMmojeicTBUe HealIebHBIX TI'€HOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

BzaumoneiicTBue reHoTHIA M cpeibl iU (popmupoBanuy peHotuna. M3MeHUIMBOCTh
npu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE TPU3HAKU. BUbl N3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBECHHAS.

MomudukanonHas  M3MEHYMBOCTb.  Pomb  cpensl B (OpMHpOBAHUU
Moau(pUKalMOHHOM n3MeHunBocT. Hopma peakuuu npusHaka. BapuanoHHsli psin
u BapuanmoHHas kpuBas (B. MHoranncen). CBoiicTBa MOAM(PHUKAIMOHHON
WU3MEHYHUBOCTH.

I'eHoTHnIMYECKas U3MEHUUBOCTD. CBOMCTBA TEHOTUIINYECKON N3MEHUNBOCTH. BHibl
TeHOTUIMYECKON N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASL.

KomOunatuBHasi W3MEHYMBOCTh. Mei03 U TOJOBOM MpOIECC — OCHOBA
KOMOHWHATUBHOM M3MEHYMBOCTU. PoJIb KOMOMHATUBHOI N3MEHUYUBOCTH B CO3/1aHUU
TeHETHYECKOro pa3HO00pa3us B peieax 0JTHOTO BU/A.

MyTanuoHHas U3MEHYMBOCTb. BUBI MyTalMii: FEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHbIE U MHAYLHMPOBaHHbIE MYyTalUH. SepHbIE W LMUTOIUIa3MaTHYECKUE
Myraruu. CoMaTHYeCKUE U MOJIOBbIe MyTaluu. [I[pMuMHbI BOSHUKHOBEHHS MyTaLUi.
Mytarensl M UX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO
nporiecca. 3aKOH TOMOJIOTHYECKUX PSIOB B HAceAcTBeHHOW n3meHunBoctH (H. M.

Bagsuos). BHesiiepHast ©”3MEHYHMBOCTh U HACIIEICTBEHHOCTh

3.5

Kapuotun wuenoBeka. MexayHaponHas mporpaMma HCCIEIOBaHUS TE€HOMa
yernoBeka. MeToabl  HM3Yy4eHUsT TEHETUKU  YEJOBEKAa: TIE€HEaJOTrHMYeCcKuid,
OJIM3HELIOBEIH, LIUTOr€HETUYSCKHUIM, MONYJIALIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpemMeHHOE onpeereHue TeHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHE, TEHOTUIIMPOBAHKUE, B TOM YHUCJIE€ C IMOMOIIBIO
[M1P-anamu3a. HacnenctBenHble  3a0ojeBaHUSA  YeIOBEKa. I CHHBIE U
XPOMOCOMHBIE 0oJIe3HH YeJIoBeKa. bone3nu c HacJIeICTBEHHOM
MPEPaACIONOKEHHOCTHIO. 3HAUEHUE METUIIMHCKOM T€HETUKH B IPEAOTBPAICHUN

M JICYEHUN TeHETHUECKNX 3a001eBaHu yetoBeka. CTBOJIOBEIE KIETKH




3.6

JlomecTuKanus 1 cesekuus. 3apoKACHNE CEIEKIMM U JoMecThKaluu. Yuenue H. 1.
BapuiioBa 0 1eHTpax MPOUCXOXKACHUS W MHOT000Opas3usi KyJIbTYPHBIX PAaCTCHHM.
Ponb cenexuuu B co3naHuy COPTOB pacTeHU U MOpoJ )kUBOTHBIX. CopT, mopoza,
ITaMM. 3aKOH IOMOJIOTHYECKHX PSIOB B HAcIeACTBEHHOM m3MeHuuBoctu H.U.
BaBuioBa, ero 3HaueHue 7151 CENEKIUOHHON PadOTHI.

Meroapl CceNeKIMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA U
WHJIUBUYAJIbHBIN. Oransl KOMOMHAIIMOHHON CCJICKIIMH. HcnrpiTanue
Npou3BOAUTENCH TO TOTOMCTBY. OTOOp MO TEHOTUITY C IOMOIIBIO OIEHKH
(dbeHoTHa NOTOMCTBA U OTOOP 10 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBEeHHBIN MyTareHe3 Kak MEeTOJI CeJIEKIIMOHHON paboThl. PauanmoHHbIH 1
XUMHUYECKU MyTareHe3 Kak HUCTOYHHK MYyTaluii Yy KyJIbTYpHBIX (QopM
opranu3moB. Mcronb3oBaHHE TEHOMHOIO  PENAKTUPOBAHUSA M METOOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHnst HCXOAHOTo MaTepraia Jilsl CeEeKIIHH.
[Tonyuenue nmonumionaoB. BuyTpusunoBas rudpuauzanus. bauskopoacTBeHHOE
CKpelllMBaHue, WK UHOpUAKHT. HeponcTBeHHOE CKpellMBaHue, Wik ayTOpPUINHT.
I'ereposuc u ero npuuunsl. Mcnonb3oBanue rereposuca B cenekiuu. OtaanéHnas
rubpunuzanus. [Ipeogonenue Oecruionusi MEXBHUIOBBIX THOpUAOB. JlocTuxkeHus

CCIICKIIMN paCTeHI/Iﬁ H JKMBOTHBIX

3.7

OOBEeKTHI, UCTIONB3yEMbIE B OMOTEXHOJIOTUH, — KJIETOUYHbIE U TKAHEBbBIE KYJIbTYPHI,
MUKpPOOPTaHU3MbI, WX XapaKTEepUCTUKA. TpaJulMOHHAs OHOTEXHOJIOTHUS:
XJIeOONeUeHne,  MOJIY4YEHHE  KHCIOMOJIOYHBIX  INPOAYKTOB,  BHHOJIENIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHl MHKPOOHMOJOTHYECKUX TEXHOJOTUH.
IIpousBosncTBO  Oenka, AaMMHOKHCIOT M BUTaMHHOB. lckyccTBeHHOe
OIUIOAOTBOpEHUE. PEKOHCTpyKIMs SHULEKIETOK M KJIOHHPOBAHUE >KUBOTHBIX.
Meroa TpaHCIIIIaHTaUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HHXKEHepusa. LVICKyCCTBEHHBI CHHTE3 T€Ha U
KoHCTpyupoBaHue pexkomMOuHaHTHBIX JIHK. JlocTmkeHus M IepCreKTUBBI
XpOMOCOMHOM M TE€HHOM WHXEeHepuu. MeaunuHckiue OHOTEXHOJIOTHH.

Hcnonp30BaHe CTBOJIOBBIX KIETOK

CucreMa 1 MHOTOOOpa3ne OPraHNIEeCKOro MHUpa

4.1

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cucTeMa
opraHudeckoro wmwupa. IIpuHIMIBI Ki1accupUKauu oOpraHu3MoB. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

OcoOeHHOCTH CTPOCHUSI M KU3HEAESITENbHOCTH OJHOKJIETOUYHBIX OPIaHH3MOB.
bakTepun, apxeu, oJHOKJIETOUHbIE TPUOBI, OJTHOKIETOUYHbIE BOJOPOCIH, IPYTrHe
npotuctsl. KonoHuanbHble Opranu3msl. J{BM)KEHNE OJTHOKIETOYHBIX OPIaHNU3MOB:
amMEOOUTHOE, KT'YTHKOBOE, pECHUYHOE. 3alluTa y OJHOKJIETOYHBIX OPraHU3MOB.

Pa3npakxuMocTh y OJHOKIIETOYHBIX OPTaHU3MOB. TakcHChI




4.2

MHorokJieTouHbI€ pacTeHHs. B3anMOCBA3b YaCcT€ MHOTOKJIETOYHOTO OPraHU3Ma.
Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOrO opraHuszma. Opranusm
Kak enuHoe uenoe. TkaHum pacteHuid. TuUIBI PaCTUTENBbHBIX TKAHEH:
oOpaszoBarenibHas, IOKPOBHAs, MPOBOJAIIAS, OCHOBHAas, MEXaHHUYECKas.

OcoOenHoctu cTpoeHust, GyHKIUI U PacTIONOKEeHHs TKaHeH B OpraHax pacTeHUN

4.3

BereraTtuBHbie ¥ TeHEpaTUBHBIE OpraHbl pacTeHUH. OYHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. J[Bu>keHME MHOTOKJIETOYHBIX PACTEHU: TPOIU3MbI U
Hactuu. lloryomenue BOJBI, YIJEKUCIOrO Ta3a W MHUHEPAIbHBIX BEIIECTB
pacrenusimu. Jlpixanue pacrenuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpancnoptHele cuctembl pacTeHuil. Bbiaenenue y pactenuil. 3amura y
MHOT'OKJIETOYHBIX pacTteHuid. Kyrukyna. CpeacTBa MacCUBHOM M XMMHYECKOU
3amuThl. DUTOHIUIEIL.

PazgpaxxumocTs U perynsiuus y opranu3sMoB. Pa3zapaxumocTb W peryisuus y

MHOT'OKJICTOYHBIX paCTeHI/II\/JI. PoctoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKJICTOYHbIC ~ JKUBOTHBIC. B3auMOCBs3b  4yacTeid  MHOTOKJIETOYHOTO
opranusMma. TkaHH, OpraHbl U CHCTEMbl OPIraHOB MHOTOKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eaunoe 1enoe. ['omeocta3. TkaHM )KMBOTHBIX U 4elOoBeKa. THIIbI
JKUBOTHBIX TKaHEH: SIUTC/IIMATIbHAA, COCIMHUTCIIbHAA, MbIIICUHAsA, HCPBHAA.
OcobeHHOCTH CTpOCHHs, (PYHKIUH U PACIOJOXKEHHUs TKaHEH B OpraHax

JKHUBOTHBIX U YCJIOBEKA

4.6

Oprasbl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMKA OPraHOB U CUCTEM OPIaHOB.
Omnopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHb1il U BHyTpeHHMI ckeneT. CTpO€HHE W THUIBl COCIUHEHHS
KOCTEH.

JIBM>KeHMEe MHOTOKJIETOYHBIX KHWBOTHBIX. IluTtanue kuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue kuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
JIErOYHOE JbIXaHUE.

JIpIxaHue TO3BOHOYHBIX YKHWBOTHBIX. ODBOJIOLMOHHOE YCIO0XHEHHE CTPOCHUS
JIETKUX TTO3BOHOYHBIX JKMBOTHBIX. J[pIxarenpHas cucrema 4ejaoBeka. MexaHusm
BEHTWJSILIMM JIETKUX y NOTHL M MIICKOINUTAOIMX. TpaHCIOPT BELIECTB Yy
opranu3moB. TpaHCHOpPT BeUIECTB Yy >KUBOTHBIX. KpoBeHocHas cucrtemMa u eé
opranbl.  KpoBeHOcHass ~ cucremMa  MO3BOHOYHBIX  KUBOTHBIX.  Kpyrum
KpOBOOOpaIeHusi. JBOJIONMOHHBIE  YCIOKHEHHUSI CTPOCHHS KPOBEHOCHOU
CHUCTEMBI TMO3BOHOYHBIX XMBOTHBIX. BblieneHue y opraHu3MoB. Beinenenue y
#KUBOTHBIX. COoKpaTtuTenbHble Bakyonu. Opranbl BeiaeneHus. CBs3b MOJIOCTH Tena
C KPOBEHOCHOM W BBIICIUTEIIBHON cucTeMamMu. BrpineneHne y MO3BOHOYHBIX
JKMUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX JKMUBOTHBIX. [IOKpOBBI H HX

IIPOU3BOJIHBIE.




PaznpaxkxuMocCTh U perymsius y opraHu3MoB. Pa3npakuMocTh y 0JTHOKICTOYHBIX
opranm3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJslus y MHOTOKICTOYHBIX
pacteHuil. PocToBble BEIECTBA U UX 3HAYEHHUE.

HepBHas cucrema u pediiekTopHasi PEryisiius Y MHOTOKJIETOUYHBIX >KHBOTHBIX.
HepBhas cuctema u e€ oTaenbl. DBONIOIMOHHOE YCIOXKHEHHE CTPOCHHSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputMoB M mporpamm s 3h(eKTHBHON (HYHKIMOHAIBHOMN
aQHHOTallMd  TEHOMOB,  TPAHCKPHUIITOMOB, IPOTEOMOB, MeTab0JIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U 4EJIOBEKA

OpraHI/IBM YCJIOBCKA 1 €Iro 310pOBLE

5.1

Opransl ¥ cUCTEMBI OPraHOB 4yennoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Pedmekc u pednekropnas ngyra. be3ycinoBHbie U yCIIOBHBIE
peduexcel. I'ymopanbHast perynsuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yenoBeKa. JKene3pl SHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. [IefiCTBUE TOPMOHOB.
B3anMocBsI3p HEpBHOW M SHIOKPUHHOH cucTeM. [ umnortanamo-runodusapHas

cucrema. Pedekc u peduiekropnas nyra. beaycnoBHbie U YCIOBHBIE peeKChI

5.2

3amuTa opraHuzMa ot Oose3Hel. MIMMmyHHast cuctema yenoBeka. Kierounsril u
TYMOPJIbHBIA MMMYHHTET. BpOXAEHHBIA, TPHOOPETEHHBIN CcrenuprIecKuii
UMMYHHUTET. Teopuss  KIOHaJNbHO-celeKTUBHOro ummyHurera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmanuTenbHble OTBETHl OpraHu3MoB. Poub

BpO)K,[[éHHOl"O HUMMYHUTETA B Pa3BUTUNU CUCTECMHBIX 3a00J1CBaHUIM

5.3

KpoBeHocHast cuctema u e€ opranbl. Cep/ie, KpOBEHOCHBIE COCYABl U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaua u e€ peryasuus

5.4

Z[LIX&HI/IC YCJIOBCKaA. I[I/I(I)(by3I/I}I ra3oB 4€pe3 MOBCPXHOCTh KIICTKH. I[BIX&TCHBH&SI
CUCTCMA YCJIOBCKA. I[LIXaTeJ'ILHaH MMOBCPXHOCTD. PCFYJISII_[I/IH JAbIXaHUs.

JIpixarenbHble 00BEMBI

5.5

[InmeBapurtenbHas cuctema denoBeka. OTHenbl MUIEBAPUTEIBHOTO TpPAKTA.
[InmeBapurensHble  Kene3bl.  BHYTPUNOIOCTHOE M BHYTPHUKIIETOYHOE

IMUIIICBApPCHUC

5.6

[ToxkpoBbl n ux mnpousBoaHble. Opransl BbaeneHus. [loukn. CtpoeHue wu
¢byHKMoHUpoBaHKe HedpoHa. DUIIbTpaIys, ceKpelus 1 oOpaTHOE BCachIBaHHE

KaK MEXaHU3Mbl pabOThl OpraHoB BblaeneHus. OOpa3oBaHHe MOUYH Y YETIOBEKA

5.7

HBI/I)KGHI/IG YJeJIoBeKa: MbImeyHas cucrema. CKelleTHBIC MBIIINObLI U HUX pa60Ta.

CtpoeHue ¥ TUIIBI COETMHEHUS KOCTE!

Teopus sBomtonnu. Pa3BuTtue )xu3Hu Ha 3emiie

6.1

OpomonmonHass  teopuss Y. JlapunHa.  IIpenmnocbulku  BO3HUKHOBEHUS

napBuHu3Ma. JKu3Hb 1 Hay4dHas aestenabHocTh Y. JlapBuHa.




JBmxymue cuiibel 3Boaonuu BUAoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTH
pa3MHOXXEHHS OpraHM3MOB, HACIEACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne curTeTndeckoir Teopun 3Bomtoiuu (CTD). HelitpanbHas Teopus
sBostorui. CoBpeMeHHasi SBOJIIOLMOHHAS OMOJIOrUs. 3HAUE€HUE HBOJIIOLMOHHON

TEOpUHU B POPMUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUpPa

6.2

[Tonmynsimus kak ayeMEHTapHas e€nuHuLA 3BOMIOIUH. COBpPEMEHHBIE METOMbI
OLIEHKM TEHETUYECKOr0 pa3zHoOOpasusi W CTPYKTypbl nomymsauuid. V3meHenue
reHooHa TOMYJISAIUN KaK 3JIEMEHTApHOE SBOJIIONMOHHOE SBICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOphl (IBMXKYILME CHJIBI) 3BOJIIOLMHU. MyTalMOHHBIHA
nporecc. KomOunatuBHas wu3MeHuuBOCTh. [Jlpeiid rTeHOB — cirydaiiHble
HEHANpaBJICHHbIE W3MEHEHHWsS 4YacToT auleNiell B momymsauusix. OQPQexT
OCHOBATEJIL. Murpanuu. W3onsuus HOMYJISLM: reorpaguueckas
(mpoctpaHcTBeHHas ), Oroaorudeckas (penpoayKTUBHAS).

EcrecTBennblii  orOop — HampaBnsitonmii  ¢daxTop dBomonuH.  DOpMbI
€CTeCTBEHHOTO OTOOpa: JBWKYIIWH, CTAaOMIM3UPYIOIIUH, pa3pbIBAIONIHIA
(mu3pyntuBHbii). [TonoBoit oT6Op.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB ~ Kak  pe3yiabTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBEHHE  MPHUCIIOCOONCHMM Yy  opraHu3smMoB.  ApoMop¢do3bl U
uanoanantauuu. [lpumepsl npucnocobnenuit y opranu3sMoB. OTHOCUTEIBHOCTh
MIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepunm u  CTpyKTypa. BumooOpa3oBaHue Kak pe3ysbTaT
MUKpO3BOJIIOLUHU. M3omsauus — xirodeBod ¢akrtop BuIooOpasoBanus. Ilytu u
CIIOCOOBI BUJ1I000pa30BaHMUS: aJUIONaTPUIECKOe (reorpaduueckoe),
CHUMIIaTpU4yeckoe  (IKOJIOTUYECKOE),  «MTHOBEHHOE»  (IOJUIUIOMIU3AIMS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS ONOIOTHUECKOTO Pa3HOOOpa3HsL.

Ponp 3BonOLIMOHHON OMONIOTHU B pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHHS
O6uopazHooOpasus. MUKpPOIBOIOLUS M KOIBOJIOLUS MAapasUTOB UM HMX XO35€EB.
MexaHu3Mbl (GOPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOpHOBI

Cc HeN

6.3

MeTtoasl u3ydyeHus Makpos3Boironuu. [laneoHTomornyeckue MeTOAbl U3YUEHHS
sBomtorun. [lepexoansie popMbl U PUIOTEHETUYECKUE PSJIbI OPTAHU3MOB.
buoreorpaguueckue Meroasl uzyueHus 3poitonuu. CpaBHeHue Guopsl U (ayHbl
MaTepUKOB M OCTpOBOB. broreorpaduueckue odmactu 3emn. Buasi-sHneMuku u
PEJUKTHI.

OMOpHOJIOTHUECKUE U CPAaBHUTEIHHO-MOP(OIOTHUECKHE METOAbl HU3Y4YECHUS




3BOJIIOIINH. I'eHeTnyeckue MexaHU3MEI 3BOJIOOHMNW OHTOI'CHE3a U IIOABJICHUA
9BOJIOIINMOHHBIX HOBIICCTB. I"'omonoruuneie u AHAJIOTUYHBIC OpraHbl.
PynumenrtapHele  oprambl M araBu3Mbl.  MOJIEKYISPHO-T€HETHYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHE  METOJIbl  HM3YYCHHUS  DBOIIOIUH.
I'omonoruunsie rerpl. COBpeMEHHBIE METOJbI TOCTPOCHUS (PHIOTEHETUYCCKUX
JIePEBbHEB.

XpOMOCOMHBIG MyTallu1 U 5BOJIIOLUSA TCHOMOB.

OOmue 3akoHOMEpHOCTH (TMpaBuia) HBOMONHMUA. HeoOpaTHMOCTh HIBOJIOIHH.

AnanTtuBHas paguanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIIOLIUU

6.4

Hayunble runore3bl MNPOUCXOXKICHHMsS JKU3HM Ha 3emie. AOHOreHes H
na”crnepmus. JloHayyHble PEICTABICHUS O 3aPOKICHUN KU3HU (KPEaLlMOHU3M).
I'unore3a MOCTOAHHOIO CaMO3apOXKICHUS JKU3HU U €€ OIPOBEP)KEHUE OIBITaMU
®. Pemu, JI. Cnamranmanum, JI. Ilactepa. Ilpoucxoxaenwe KuU3HU U
acTpoOHOoJIOTHS.

OcHOBHbIE 3Tanbl HeopraHuyeckod spoironuu. IlmaHerapHas (reosjoruueckas)
3BOJIOLMS. XUMHUYECKas SBOJIOLUA. AOHOIeHHBIM CHHTE3 OpPraHHYECKHUX
BemiectB u3 Heopranmdeckux. Omeir C. Mwuutepa u I'. HOpu. OGpa3zoBanme
nosmMepoB u3 MoHoMmepoB. KoauepBatHas runoreza A.M. Omnapuna, runoresa
nepsuyHoro OynboHa JDx. XonnaeliHa, reHeruyeckas rumotesa [. Mémnepa.
Pu6osumer (T. Yex) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Wctopust 3eman u Metoasl e€ usydeHus. Vckomaemple opraHMuecKUe OCTaTKH.
I'eoxponosnorust u e€ meronsl. OTHOCUTENbHAS U a0COJIOTHAS I€OXPOHOJIOTHS.
I'eoxpoHonornueckast mKaa: 30Hbl, 3pbl, IEPUOJIBL, FTTOXH.

HavaneHnele sTanel opranndeckoi sBomonuu. [losBieHne M 3BOJIIONUS NEPBBIX
KJIETOK. OBomonus Merabonu3ma. BO3HHKHOBEHHE TEpPBBIX SKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT TEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHOreHe3). DBOJIOLNUOHHOE MPOUCXOXKICHUE
BUpYycoB. IIpoucxokeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYyIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pactenuii. Beixon pacrenwit Ha cymy. [losiBlIeHHE CHIOPOBBIX pACTEHH H
3aBoeBaHne MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
PacTeHUI.

OcCHOBHBIE 3Tambl HBOMIONMU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(do3bl
KUBOTHBIX. Benpckas dayna. KeMOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX
TunoB. IlepBrie XOpaOBBIE KUBOTHBIE. JKU3HB B BOJE. DBOMNIONMS T03BOHOYHBIX.

[Tpoucxoxaenue ampuoduit n pentwimnid. [IpoucxoxxaeHne MICKONUTAIOUMX U




ntun. [IpuHnun kmodeBoro apomopdosa. OcBoeHHe OeCrO3BOHOYHBIMH U
I103BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HU Ha 3eMIie 10 ApaM U NepUoaM: apXei, poTepo30i, MaIeo30u,
Me3030H, KaiHOo30i. OOmas xapakTepucTHKa KiIuMara M TIeOJOTHYECKUX
nporeccoB. [losiBieHne U paciBeT XapaKTepPHbIX OPraHU3MOB. YTiie00pa3oBaHue:
€ro yCJIOBHS U BIMSHUE HA Ta30BbIN COCTaB aTMochepsl.

MaccoBble BBIMHpPaHUSI — JKOJIOTMYECKHE KpHU3HChl mpouuioro. Ilpuuussl u
CIIEICTBUSI MAaccCOBbIX BbIMHpaHuN. COBPEMEHHBIN 3KOJOTMYECKUN KPU3UC, €r0

0COOEHHOCTH

6.5

Pazpgenst m 3amaum  antTpomnosnoruu. Metonel antponosiorud. CTaHOBJIEHHUE
MPEACTABICHUI O MPOUCXOKACHUM YyeoBeKka. COBpEMEHHbIE HAYYHbIE TEOPUH.
CxoacTBO 4yenmoBeKa C KUBOTHbIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YEJNOBEKAa C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOp(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (buU3N0IIOr0-OMOXUMHUIECKHE,
noBegeH4Yeckrue. OTINYMs YeloBeKa OT )KMBOTHBIX. [IpAMOX0kKIAEHNE U KOMILIIEKC
CBA3aHHBIX C HUM NPU3HAKOB. PazBuTHE rOJOBHOTO MO3ra U BTOPOIl CUTHAJIbHOMN
CHCTEMBI.

JBmwxkyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAIbHEIC.
CooTHolleHrne ONOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOr€HE3E.
OcCHOBHBIE CTaJIMM AHTPOIIOT€HE3a. ABCTPAIIONIUTEKN — JIBYHOTHE NPEAKH JTIOACH.
UYenoBek  yMmenblil, TMEpBbIE  HM3TOTOBIEHUS  Opyaud  Tpyna. Yenosek
MPSMOXOJIAIIUNA U TEPBBIA BBIXOJA JroAeH 3a mpenensl Adpuku. YemnoBek
reiiaens0eprckuii — oOLMil NMpeloK HeaHJepTalbCKOro YelloBeKa M YelloBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUNM KaK BUJ JIIOJAEH XOJIOAHOTO KIUMaTa.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMM YEJIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 IpenenamMu AQpuki.

DOBOJIIOLUS  COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIH OTOOp B MHOMYJSALMIX
yenoBeka. MyTalMoHHBINH Tporiecc U noaumopdusm. [lomynsannoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3h(EKT OCHOBATEINS» B MOIMYISIUIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacbl. Ilonstme o pace. bonpmme packl: €BpONEOUAHAS
(eBpasmiickasi), aBCTpaJlo-HErpoMjHass  (dKBaTOpHajbHas),  MOHTOJIOMJIHAs
(asmaTcko-aMepuKaHCcKasi). Bpemss m myTu pacceneHHs 4YeJoBeKa IO IJIaHETe.
EnuncTBO  wenoBeueckux pac. HaydHas  HECOCTOSATENBHOCTH — pacHU3Ma.
[IpucnocoOaeHHOCTh YeloBeKa K pa3sHbIM YCIOBHUAM OKPYXKAIOLIEH Cpepbl.
Bnusiaue reorpaduyeckoit cpeasl M apeiia reHoB Ha Mopdosoruio u

(hU3MOJIOTHIO YeTIOBEeKa

DKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH




7.1

Pasnens! u 3anaun skoaorun. CBsA3b SKOJIOTHH C IPYTMMH HayKaMH.
Meronsl skonoruu. IloneBble HaOmogeHHs. OKCIEPUMEHTHl B  HKOJOIUU:
IpUpoAHblE U JaboparopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPHHT

OKpY’KaroIIel Cpe/Ibl: JTOKAIbHBIN, PETUOHAIBHBINA U TII00aTHHBIN

7.2

Okosorndyeckue (akTopbl U 3aKOHOMEpHOCcTH ux JedcrBus. Knaccudukanums
9KOJIOTUYECKUX  (PAaKTOpoB: albumoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBMsI 3Kojlorudeckux ¢akropos. IIpaBuio
munumyma (K. Ilmopenrens, 0. JIubux). TomepaHTHOCTh. DBpPHOMOHTHEBIC H
CTEeHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak 3Kojoruueckuii dakrop. [leiicTBue pazHbIx
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. OKOJIOTMYECKHE TIPYIIIbI
pacTeHMl M JKMBOTHBIX 10 OTHOUICHMIO K cBeTy. CurHanmpHas pojib CBETA.
doroneproausm.

Temnmepatypa kak dkojorumdeckuii ¢akrop. JlelictBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak 3konorudeckuil ¢akrtop. IlpucnocoOnenuss pacteHuidt k
MOJIJIEPKaHUIO0 BOJHOTO Oananca. Kimaccudukaiys pacTeHUl MO OTHOIICHHUIO K
Boze. [IpucnocoOaeHust )KUBOTHBIX K U3MEHEHHUIO BOJIHOTO peXuMa.

Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3eMHO-BO3/AYyILIHAs, ITOYBEHHas,
ryOMHHas  MOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3NKO-XUMHYECKUE
O0COOCHHOCTH cpell OoOMTaHus opraHu3moB. llpucrocoOsieHus OpraHusMoB K
KU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmel. BHemHne u BHyTpeHHUE pUTMBL. CyTOYHBIE U TOAWYHBIE
putMbl. IIpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHSM YCIOBUM
KU3HU.

XKuznennole Gopmbl opranusmoB. [loHsTHe o xu3HEeHHON ¢opme. KU3HEHHbIE
(GbopMBI pacTeHMii: JIepeBbs, KYCTApHUKU, KYCTAPHUYKH, MHOTOJIETHHE TpPaBbI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOESHHS U 00pa3a KHU3HU.

buotnueckue ¢akropbl. Buasl OMOTHUYECKHMX B3aMMOJCHCTBHI: KOHKYpPEHLHUS,
XHUIHUYECTBO, cUMOKMO3 U ero (opmel. I[lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIA3M (KBapTHPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tomuueckue, (Qopuueckue, (abpuueckue). 3HaUeHHE
OMOTMYECKMX B3aUMOJCHCTBUN Ml CYIIECTBOBAHUS OPTraHU3MOB B Cpele

oOutanus. [IpUHIMNI KOHKYPEHTHOTO UCKITIOYEHHUS

7.3

DKOJIOTUYECKHE XapaKTepUCTUKH monyisiuud. [Tomynsiius kak Ouosiornveckas

cuctemMa. Poib HEOTHOPOHOCTH cpefibl, GU3HMIECKUX 0aphepoB U OCOOCHHOCTEH




OuoJ0TUH BHUIOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIUN.
OcHOBHbBIE MOKa3aTeNU MOMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
IIOJIOBAsl  CTPYKTYpa, PpOXKAAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpalysl.

DKkoJyiornyeckasi CTpyKTypa nonyiasuud. OILIEHKa 4YHUCIEHHOCTH MOIYJISIUH.
JluHaMuKa nomyisuuu U e€ peryisiluus. buoTM4ecKui MOoTeHuuMan MOIyJISLUN.
MogenupoBanre JaMHAMUKUA —nonyisinud.  KpuBble pocra  YHMCIEHHOCTH
nonyisauu. Kpusble BbDKMBaHUS. Peryinsiius 4MCIEHHOCTH NOMYJISLUMN: POJIb
(akTopoB, 3aBUCANIMX M HE 3aBUCAUIMX OT IUIOTHOCTU. OKOJIOTUYECKUE
cTpareruu BUJOB (r- u K-ctparerun).

[TonsTe 00 SKojorMYeckod HuUme BuIa. MecrooOutanne. MHOroMepHas
Mozenb skonornyeckor Humu Jx.M. Xatumncona. Pa3Mmepsl skoiormyeckoin
Huiu. [ToTennuanbHas U peaau3oBaHHAsT HULIH.

Bun kak cucrema nonynsuuil. Apeansl BUIOB. Buasl M MX KU3HEHHbIE
CTpaTeruud.  3aKOHOMEPHOCTH  TOBEJACHUS M  MHUTpaludid  KUBOTHBIX.

brnonornueckue nHBa3NHN YY>KCPOAHBIX BUOOB
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CoobmectBa opranu3moB. buoneno3 u ero crpykrypa. CBs3u Mexay
opraHu3mMamMu B OuWOIEHO3€. DKOcHCTeMa Kak OTKpeiTas cucrema (A.J[x.
Tencnu). @yHKIMOHANBbHBIE OJOKM OPraHM3MOB B 3KOCHUCTEME: IMPOIYLEHTHI,
KOHCYMEHTHI, peayleHTol. Tpoduyeckue ypoBHU. Tpoduueckue menu U ceTu.
Abuotnyeckue 6m0oku skocucteM. [TouBbl M mibl B 3KocucreMax. Kpyrosopor
BELIECTB U MTOTOK SHEPTUU B IKOCUCTEME.

OcHoOBHBIE TTOKAa3aTeNM 3KOCHCTEMBL. buoMacca M mpoaykuus. DKOJIOTHYECKHE
MUPaMUIbI YUCell, OMOMACCHI U SHEPTHH.

HanpapiienHble 3aKOHOMEpPHBIE CMEHBI cO000IIecTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M WX MPUYMHBI. AHTPOIIOT€HHbIE BO3JCHCTBUS Ha
cykueccun. KinnmakcHoe cooOriectBo. buopasnooOpasue u mojHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuponHble  3KOCHUCTEMBL. AHTPOINOTEHHBIE HKOCHUCTEMBI. ATpPO3IKOCHCTEMA.
ArporeHos. Paznnuns Mexxay aHTpONOT€HHBIMU U IPUPOTHBIMU SKOCHCTEMaMHU.
Ypb6oskocucremsl. OCHOBHBIE KOMIOHEHTHI ypOoakocucTeM. ['opozackas diaopa u
¢dayna. CuHaHTponM3anus ropoackoil paynsl. bruonornyeckoe u xo3siicTBEeHHOE
3HaYEHUE arpo’KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

IlepeHoc 3HEpPrUM U BELIECTB MEXAY CMEKHBIMU 3KOCUCTEMAMU. Y CTOMYNBOCTh
OpPraHM3MOB, TMOMYJALMHA M D3KOCHUCTEM B YCIOBHUAX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JACUCTBUI

7.5

buochepa — oOmermanerapHas o0onouka 3emid, TA€ CYIIECTBYET WU




cyliecTBoBana ku3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6nochepsl U ero pyHKIUH.
3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdeppl. OcobeHHOCTH Onochepsl Kak
rnobanbHOM  9KocHcTeMbl.  J[MHamMu4eckoe — paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB u Ouoreoxumuyeckne LUKIBI (yriaepona, as3oTa).
PurmuunOCTS siBNCHMIT B Onocdepe.

3onanpHOCTH Ouocheprl. [TonsTre o 6mome. OCHOBHBIE OMOMBI CYIIW: TYHIPA,
XBOMHBIE Jieca, CMEIIAHHbIE M IIMPOKOJHMCTBEHHBIC Jieca, CTENH, CaBaHHHBI,
MYCTHIHM, TPONHMYECKHE Jieca, BBICOKOTOphS. KimMar, pacTHTENbHBIH W
KUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (QyHKIHS JKUBBIX CHCTEM, OLEHKA UX PECYPCHOTO MOTEHIMANa M

ounochepHbIx GyHKIMI

7.6

DKoslornyeckue KpU3ucChl U UX NMpUUUHBL. Bo3neiicTBrue yenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
Oxpana BoaHBIX pecypcoB. Paszpymienue nousel. OXpaHa IIOYBEHHBIX PECYpPCOB.
N3menenne kimmara.

AHTpPOIIOr€HHOE BO3JIEHCTBUE HA PACTUTEIbHBIM M >KUBOTHBIM Mup. OxpaHa
PacCTUTEIBLHOIO U >KUBOTHOIO Mupa. OCHOBHBIE NPUHLUIBI OXPaHbl HPUPOBIL.
Kpacuble knuru. Ocobo oxpansemble mnpupoansie Teppuropuu (OOIIT).
Borannueckue caapl ¥ 300J0THYECKHIE MTAPKU.

OCHOBHBIE TPHUHLMIIBI YCTOMYMBOIO Ppa3BUTHs YEJIOBEUECTBA U IPUPOIBL.
PanmonaneHOe  OpUPOJOINONB30BAaHME M COXpAaHEHHWE  OHMOJIOTMYECKOro

paszHooOpasus 3emiu




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ1S1 YYEHUKA

* buosorus. buonorundeckue cucremsr 1 npoueccol, 10 kmace/ Tepemos A.B., IletpocoBa P.A.,
O6miectBo ¢ orpannueHHoM orBeTcTBeHHOCTHI0O « MOl MHEMO3NHA»

* buonorus. buonorudeckue cucremsl u nponecchl, 11 kimace/ Tepemos A.B., Iletpocosa P.A.,
O6miectBo ¢ orpannueHHoM orBeTcTBEHHOCTHI0O « MOl MHEMO3NHA»

METOJIUYECKHUE MATEPHUAJIbI 1JIS1 YUUTEJIA

1. IMaceunux B.B., IlIsenos I'.I'. / MeTonnueckoe nocobue O01mast 6uonorus
10 -11 xnacc

2. JI. A. Ilapmrytuna, A. B. OBunaHukoB, O. B. Komsicaukos, C. M. I'marones
BUOJIOI'MS (YTJIYBJIEHHBIM VPOBEHB). PEAJIM3ALIUS
TPEBOBAHUI ®I'OC CPEJHEI'O OBILEI'O OBPABOBAHUA
Mertonunueckoe nocodue s yuurens [log penaxnueit JI. A. [Napurytunoi

3. Tepemon A.B., IlerpocoBa P.A buonorus. buosorudeckue CUCTEMBbI U
npornecchl. Yrinyosenusiid ypoBeHs. 10 kiace . OOmecTBo ¢ orpaHUYeHHOM
0TBETCTBEHHOCTHIO «OLl MHemo3uHay»

4. TepemoB A.B., IlerpocoBa P.A buosnorus. buonornueckue cucreMsl u
nporuecchl. YrinyoneHnuslid ypoBeHs. 10 kiacc . OO1iecTBO ¢ OrpaHU4eHHOM
oTBeTcTBeHHOCTHIO «MOLl Muemo3nHay

5. TepemoB A.B., Iletpocosa P.A.: buonorus. 10 kmacc. I[Tocobue s
CaMOCTOSITENILHON paboThl 0Oydatonmxcs (yriryOJaeHHbIH ypoBeHb) O0mecTBo
C OrpaHU4eHHOMN 0TBEeTCTBEHHOCThIO « Ol MHuemo3unay

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://biomolecula.ru/

https://antropogenez.ru/

https://www.sbio.info/

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

https://rosuchebnik.ru/metodicheskaj

https://content.edsoo.ru/lab/
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