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s obydaromuxes 10-11 kiaccos




MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenmery "buosorus" (manee - Ouosorus) Ha
YpOBHE cpenHero obmiero odpazoBaHus pa3zpaboraHa Ha ocHoBe dDenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®eaepanumy,
dI'OC COO, Konnenuuu mnpenogaBaHus ydeOHoro mnpenmera «buojorus» u
OCHOBHBIX MOJIOKEHUN (PeaepaibHOM paboyueil mporpaMMbl BOCITUTAHUS.

VYuebubiii npeamer «buosorus» yriayonéHHoro ypoBHs uzydeHus (10-11
KJIACChl) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeaMeTHoW obnactu «EcrecTBeHHO-
HayuyHbIe TpeaMeTsDy. CoriacHo nojoxeHusm GI'OC COO npoduiibHbie yueOHbIE
OpeaIMeThl, H3y4daemble Ha YIrIyOJNEHHOM YpOBHE, SIBIAIOTCS  CIOCOOOM
muddepennpaniii  oOydeHUsT Ha YPOBHE CpeAHEero ooOmero oOpa3oBaHUs H
IPU3BAHbl O0ECHEYUTHh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIMM, CpPEIHUM
o01muM, cperHuM Tpo(ecCHOHATBHBIM U BBICIINM 00pa3oBaHueM. B To ke Bpems
KOKABIA M3 O3TUX YYEeOHBIX TPEIMETOB JODKEH ObITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/1a4, CBA3AHHBIX C MPOQOpUEHTAlMEd OO0YyYaIolUXCd U CTUMYJIMPOBAHHUEM
MHTEpeca K KOHKPETHOM O0JIaCTH HAay4YHOI'O 3HAaHHWSI, CBA3AHHOTO C OMOJIOTHUEH,
MEIULIMHON, SKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM HJIM BOCHHBIM JE€JIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaét npencraBieHue o Ueau
U 3a7la4ax M3ydeHus ydeOHoro npeamera «buosorus» Ha yriyO0iaEHHOM ypOBHE,
omnpenensier o0s3aTesibHOEe (MHBApUAHTHOE) MPEAMETHOE COAEp)KaHUE, €ro
CTPYKTYPUPOBaHHE IO pa3fenaM MW TeMaM, pACHpeleleHre @0 KJaccaM,
PEKOMEHJIyeT MOCJIeI0BAaTeIbHOCTh HM3y4YeHHUs yuyeOHOro marepuaia ¢ y4€ToM
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JIOTUKM y4eOHOro mpoliecca,
BO3PACTHBIX 0OCOOEHHOCTEeN oOyyJaromuxcs. B mporpaMmmMe 1o 6uoyioruu peajin3oBaH
MPUHIUI PEEMCTBEHHOCTH € U3y4eHUEM OMOJIOTUU HAa YPOBHE OCHOBHOT'O OOIIETr0
oOpaszoBanmsi, Omarogaps 4YeMy MPOCMATPUBAETCS  HAMpPaBICHHOCTh  Ha
NoCHeAyIolee pa3BUTUE OHOJIOTUYECKUX 3HAHUM, OpPUEHTHUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHHUSA,  HKOJIOTHYECKOTO
MBIILIEHUS, IPEJCTABICHUH O 310pOBOM 00pa3e )KM3HU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHUS K OKpY:Kalollel mpupoiHoi cpene. B mporpamme 1o OMosaoruu Takxke
MOKa3aHbl BO3MOXKHOCTH yueOHOTO mpenmera «buomorus» B peanusanuu
tpeboBannii ®I'OC COO K TUIAHHPYEMBIM JHUYHOCTHBIM, METANPEIMETHBIM U
IpPEeAMETHBIM pe3yJIbTaTaM 00y4eHHUs U B JOPMUPOBAHUU OCHOBHBIX BUOB y4E€OHO-
MO3HABATEJIbHOM  JACSTENIbHOCTH OOyYarouuxcsi MO OCBOEHHUIO COJAEpKaHUs
OMOJIOrMYecKOro o0pa3oBaHus Ha yPOBHE CPEIHETo 00111ero o0pa3oBaHusl.

VYuebnsiii mpenmer «buosorus» Ha ypoBHE CpeaHEro o0Iero oopa3zoBaHus
3aBeplIaeT OUOIOrnuecKoe 00pa30BaHUE B IIKOJIE U OPUEHTUPOBAH Ha PACILIMPEHHE
U yriIyOJieHHe 3HaHUM 00y4aroImxcs 0 )KUBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHOU 1



KJIETOYHOM OHOJIOTUH, SMOPUOJIOTUU U OUOJIOTHM Pa3BUTHS, T€HETUKH, CEJIEKIIUU,
OMOTEXHOJIOTUH, FIBOJIIOLIMOHHOTO YYEHUS U HKOJIOTUH.

N3yyenue ydeOHoro mnpeamera «buonorus» Ha YriayOJIeHHOM YpPOBHE
OpUEHTHUPOBAHO Ha MOATOTOBKY OOYYArOMIMXCS K MOCIEAYIOIIEMY MOJYyYEHUIO
Owonornyeckoro  oOpa3oBaHWs B  By3ax W OpraHU3ANMSIX  CPEIHETO
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro COAEp X aHUsl COCTABISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHbIX TPU  H3YYEHUH  OOYYAIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3/ieJIOB OMOJOTHMH HAa YPOBHE OCHOBHOTO
oburero oOpazoBanusi, B 10—11 kiaccax 3T 3HaHHS MOJy4YarOT pa3BUTHE. Tak,
paciiupeHbl U yriayOjeHbl OWOJIOTUYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepusAx, OpraHuU3Me YeJOBEKa, OOMIMX 3aKOHOMEPHOCTSX KH3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI Ui MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HWHTETparus OMOJIOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJYYCHHBIMA OOYYAIOIIMMHUCA TPU H3YYCHHUU
bu3uKK, XUMHUH, reorpaduu 1 MaTEMATUKH.

Ctpyktypa mporpaMMmbl 1o yueOHOMy mnpeametry '"buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIH W 3BOJIOLMOHHBIA TOAXOAbl K HW3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOIr0 YPOBHS OpPTraHU3aliH, SBOJIIOIMU OPraHUYeCKOro Mupa Ha 3emiie,
COXpaHEeHUs1 OMOJOTUYECKOTO pa3HOOOpa3us mianeThl. Tak, B 10 kiacce uzyvarorcs
OCHOBBI MOJICKYJIIPHOM H KJIETOYHOM OHOJIOTHH, SMOPHOJOTUA W OHOJOTUU
pa3BUTHUS, TEHETUKU U CEJCKIUU, OMOTEXHOJOTMH M CHHTETHYECKON OHOJIOruH,
aKTyaJTU3UPYIOTCS 3HAHMSI OOYyYaromIMXCsl MO OOTaHUKE, 300JI0THH, aHATOMUH,
¢usnonornu yenoseka. B 11 kimacce n3y4aroTcsi SBOJTIOIMOHHOE YUCHHE, OCHOBBI
9KOJIOTMH U yueHHe o Ouocdepe.

VYueOnbiii mnpeamer «buomorus» mpu3zBaH  00ecCEeYUTh  OCBOEHHE
oOyJarmuMucss OMOJIOTMYECKUX TEOpUN U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUIL,
JeXKalllUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUH O
CTPOCHHUHU, MHOTO00pa3MM M OCOOEHHOCTAX KIIETKH, OpTraHu3Ma, MOMYyJISIuH,
OMOLIEHO3a, 9KOCUCTEMbI, O BBIAAIOLIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, MPUKIIAIHBIX aClIeKTaxX OMOJIOTHYEeCKUX 3HaHUM. JlJis
pa3BUTUSL M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOTMH Hapsay co
3HAUYUTEIbHBIM 00BbEMOM TEOPETHUECKOTO MaTepHasia B COJIEPKaHUHU MPOrPAMMBI
o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS U PAa3BUTHUSA
TOM WJIM MHOM 00J1aCTH OMOJIOTHH, BKJIaI0M OTE€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pellIEHUE BAXKHEUITNX OMOJOTHYECKUX U KOJIOTUYECKUX MPOOIIEM.

Lenb n3yuenus yueOHoro npenmera «buonorusp» Ha yriyOaéHHOM YpOBHE —
OBJaicHHEe  OOyYaroUIMMHUCA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU



OpraHu3allMi >KUBBIX CHCTEM pPa3HOIO paHra U MNpuoOpeTeHrue YyMEHU
UCIIOJIb30BaTh 3TU 3HAHUSA B (DOPMUPOBAHUM MHTEpEca K ONpeAesIEHHON 00yacTu
npoeccCuOHaNbHON JIeATENIbHOCTH, CBSI3aHHOM € OuWOJIOrHel, Wi K BBIOOPY
y4e0HOTO 3aBEACHUS IS TPOJIOJDKEHUSI OMOJIOTHIECKOTO 00Opa30BaHMUS.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yrayOnEéHHOM ypOBHE 00€CTIeUnBaETCs pEHICHUEM CIIEIYIOLIUX 3a/1a4:

OCBOCHHE O00YYAIOIIMMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSX, KOHILEMIHUAX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBHUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHUHY MHUPa; O
CTPOCHHHM, MHOTO00pa3MH U OCOOCHHOCTSIX OHOJOTMYECKHMX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIUS, BUJ, OMOTE€OIIeHO3, Orocdepa); 0 BBIAAIOIMINUXCS OTKPBITUSIIX
Y COBPEMEHHBIX UCCJIEIOBAHUSIX B OMOJIOTHH;

O3HAaKOMJICHHE OO0Yy4arouMxcs C METOAAMM TMO3HAHHS >KUBOM TMPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJAMU  OMOJIOTUYECKUX HayK (MOJIEKYJISIpHOM U
KJIETOYHOM OMOJIOTUH, SMOPUOIIOTUU U OMOJIOTUN PA3BUTHSI, TEHETUKU U CEJICKIIUH,
OMOTEXHOJIOTUM U CHUHTETUYECKOM OMOJIOTHUH, NaJCOHTOJIOTMH, SKOJOTUH);
METOJIAMH  CaMOCTOSITEJILHOTO TIPOBEJICHUSI OWOJIOTMYECKUX MCCIIEOBAaHUN B
naboparopud W B mOpuponae (HaOMIOA€HHE, U3MEPEHHE, OSKCIEPUMEHT,
MOJIETUPOBAHUE);

OBJIaJICHUE OOYyYalOMMHUCA YMEHUSIMU: CaMOCTOSITENIbHO  HAXOJUTh,
aHAIM3UPOBAaTh U UCIOJIb30BaTh OHUOJIOTMYECKYH0 HH(GOPMAIIHMIO; TOJIb30BaThCS
OMOJIOTMYECKON TEPMHHOJIOTHE M CHMBOJIMKOW; YCTAaHABIMBATh CBA3b MEXIY
pa3BUTHEM OHOJOTUM ¥ COLMAIBbHO-)KOHOMUYECKUMU U  3KOJOTHYECKUMHU
npobiieMaMy 4YeJOBEYECTBA; OLIEHUBATH IOCJEJICTBUS CBOEH JAESITENBHOCTH IO
OTHOILIEHUIO K OKpYy)Karouehd MNpUPOJHON cpene, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBI0  OKPYXKAIOIIMX  JtOJeH; OOOCHOBBIBAaTH U  COOJIOJATh  MEpHI
npoUIaKTUKA UHPEKIMOHHBIX 3a00JIeBaHUM, MpaBuia MOBEACHUS B MPUPOJE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UpE3BbIYaliHBIX
CUTyallMsX TPUPOJHOTO W TEXHOTCHHOTO XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HayUHbIC OTKPBITUS B 00JaCTH OMOJIOTHH;

pa3BUTHE Y 00YYAIOIIMXCS HHTEIJIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEH B
IpOIECCe 3HAKOMCTBAa C BBIJAIONIMMUCS OTKPBITHSIMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OWOJIOTMH, pEHIaeMbIMU €10 MpobiieMaMu, METOI0JIOTHEn
OMOJIOTMYECKOTO UCCIIEIOBAHMUS, TPOBEACHUS SKCIIEPUMEHTANBHBIX HUCCIIEIOBAHUH,
pelieHus OMOJIOTMYECKUX 3a/lad, MOJEIMPOBAHUA OHOJOTUYECKUX OOBEKTOB H
IPOILIECCOB;

BOCIHUTAaHUE y 00YyYaIOMIKXCs [IEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJE B
LEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBICHUSIM; (DOPMHUPOBAHHE IKOJIOTUIECKOM,



TeHETUYECKON IPaMOTHOCTH, O0IIIEH KyIbTYphI TOBEACHUS B IPUPO/IS; MHTETPALINN
€CTECTBCHHO-HAYYHBIX 3HAHU;

npuoOpeTeHne  OOyYaromMMHCS  KOMIIETEHTHOCTH B paIlMOHaJIbHOM
IPUPOIOTIOIB30BAaHUH (COOIIOICHNE ITPaBUII IOBEICHUS B IPUPOJIE, OXPaHbI BUAOB,
IKOCUCTEM, Omocheprl), COXpaHEHWU COOCTBEHHOTO 3JI0POBbS H  3J0POBBS
OKpyXarolmux Jiojaer  (cobmoaeHus wmep npoduiIakTUKH — 3a00JIEBaHUM,
obecrieueHne OE30MACHOCTH JKU3HEACATCILHOCTH B YPE3BBIYANHBIX CUTYAIIHSIX
OPUPOJHOTO M TEXHOIEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BAHHUSA
OMOJIOTMYECKUX 3HAHUN U YMEHHH B MOBCEAHEBHON KHU3HU;

CO3JaHHE  YCIOBUM I  OCO3HAHHOTO  BBIOOpa  OOYYarOIMIMMHCS
VH/IMBHUTyaJIbHOM o0pa3oBaTenbHOM TPaeKTOPHH, CIoCcOOCTBYIOMIEH
MOCIEAYIOMEMY TPOPECCHOHATHPHOMY CaMOOMPEICICHHIO, B COOTBETCTBUU C
UH/IMBUIYyaJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO1ee 4nuca0 4yacoB, OTBEICHHBIX HA M3y4eHHE OMOJOTHH HA YTiayOJIeHHOM
ypOBHE cpeaHero oobiero odpazoBanus, coctasiser 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT60p opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS ¢ Y4E€TOM CHEIU(PUKU €ro COAEepaHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHA B OpraHU3alUsAX CPEIHEro
po¢heCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

O0s13aTeBHBIM YCIIOBUEM MPU O0YYEHUN OHUOJIOTUU Ha YyIiayOJIEHHOM YpOBHE
SBIJICTCS TPOBEJCHUE JIA0OPATOPHBIX M MpPaKTHUECKUX pador. Takxke ydyacTtue
00y4aromuxcsi B BBIMOJHEHUU MPOEKTHBIX M y4eOHO-HCCIEN0BATEIbCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEACIIAETCS YUUTEIEM Ha OCHOBE HUMEIOIINXCSI MaTepHAIbHO-
TEXHUUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.



COJEPXAHUE OBYUYEHUA
10 KJTIACC

Copnep:xanue TporpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOIOUT B IPOBEPKY
rocyiapcTBeHHOM utoropoii arrectanuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpemenHas Ouosorusi — KOMIUIeKcHasi Hayka. Kpartkast ucropus pa3Butus
Ovonoruu.  buonormdyeckue HAyKM M M3y4yaeMble  HMH  MPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAJHBIE M TOHCKOBBIE HAy4YHbIE HCCIECIOBAHUS B
onooruu.

3HaueHue OMOJOTUM B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. I[Ipodeccun, cBa3anHbie ¢ OHosoTHEH. 3HaYeHUE OMOJIOTHH B
MPAKTUYECKOM JIESATEIBHOCTH YEJIOBEKA: MEJULMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBILIEHHOCTH, OXPAaHE NPUPOBI.

JdemoHcTpanumn

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsus, V.
I'apsen, I'. Mengens, B. . Bepuanckuu, U. I1. I1asnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuipr u cxembl: «CBsI3b OMONOTHHM C APYTMMU HaykamMm», «Cucrema
OMOJIOTHYECKHUX HAYK.

Tema 2. ’)KuBble cucTeMbl U UX H3y4YeHUE

KuBble cucTeMbl Kak NpeaMer u3zydeHus: Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CIOKHOCTb M YIOPSAOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOPTaHHU3aLHs,
CaMOBOCIIPOU3BEICHUE, Pa3APAKUMOCTb, U3BMEHYMBOCTD, POCT U PA3BUTHE.

YpoBHH OpraHu3aluu KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIN,
TKaHEBbIH, OPTraHU3MEHHBIN, MOIYJIALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreonenotTuueckuit), omocdepHsiiti. Ilporecchl, MPOUCXOIAIINE B IKUBBIX
cuctemax. OCHOBHbIE MpHU3HaKU XHUBOro. JKu3Hbp Kak Qopma CyliecTBOBaHUS
Marepun. Hayku, nzyyaromue KMBbIE CUCTEMBI HA PA3HBIX YPOBHAX OpraHU3alU.

N3yuenne >XuUBBIX cucTteM. Merojasl Ouosiornueckoil Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MetaaHanus. [IoHsaTue o 3aBucuMon u
HE3aBUCUMOM mnepemMeHHOU. IlmaHupoBanue skcnepumenta. IloctaHoBka u
npoBepka runote3. Hynesas runoresa. [lonstue BbIOOpPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux maHHbIX. OIEHKAa OCTOBEPHOCTH MOITYYECHHBIX
pe3ynbraroB. [IpUunMHBI WCKaXXEHUs PE3YyIbTATOB JKcnepuMeHTa. IloHsAThe
CTaTUCTHYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubl u cxembl: «OCHOBHBbIE TMPU3HAKU KU3HW», «buonornueckue
cucrembl», «CBOWMCTBa KHUBOW MaTepum», «YPOBHH OpraHU3alMU KUBOU
npuponab», «CTpoeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEUECKOTro opraHuzMay, «buoreonenos», «buochepay, «Metoas
WU3YUYCHHUS )KUBOM IIPUPOIBI».

O6opynoBaHue: 1a0opaTopHOe 000PYI0BAHUE JIJIsi TPOBEACHHUS HAOIOICHHH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnosb30BaHUE pa3IMYHBIX METOJOB IpHU
V3YYEHUU )KUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIA >KuBoro. Vcropus
oTKphITHs KieTku. Pabotsl P. I'yka, A. JleBenryka. Kinerounas teopus (T. [LIBans,
M. Ilneiinen, P. BupxoB). OCHOBHBIE ITOJIOXKEHUS COBPEMEHHOM KIIETOYHOU
TEOPHUH.

Meroabl  MOJIEKYJISAPHOM M KJIETOYHOM  OMOJOTMU:  MHUKPOCKOIUSA,
xpomatorpadus, 3yekTpodope3, METOJ] MEUEHBIX aTOMOB, Iu(depeHInaIbHOe
HEeHTpUPYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposanHvix
Ka1emok. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npusicuznenHoe) uzyyenue Kiemox.

JdeMoHcTpanuu

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

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOM», «DJIEKTPOHHBIM MHUKPOCKOID»,
«Mctopust pa3BUTHS METOJOB MUKPOCKOIIIY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATbHBIX KIJIETOK.

IIpakTuyeckas padora «l3ydeHne MeETOAOB KJIETOYHOH Ouonoruu
(xpomarorpadusi, snexktpodopes, auddepeHuaTbHOe IEHTPUGYTUPOBAHUE,
[TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaAMUKPOIJIEMEHTBHI.
Bogia v €€ posib Kak pacTBOPUTEIS, pEareHTa, y4acTHe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryisiinu. MUHepanbHbIE BEIIECTBA KJIETKU, UX OHojoruueckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BeIlIECTBA KIETKA. bHONOrMyYeckue mnoiauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OeiakoBoi Monekysbl. [lepBuunas
CTpyKTypa Oeika, MenTHAHAas CBsA3b. BTopuyHas, TpeTW4Hasl, 4YeTBEPTHYHAsS
cTpykTypbl. Jlenatypamusi. CaoiictBa OenkoB. Kraccuduxamuss — Oenkos.
buonoruueckue pyHkuuu 6enkoB. [Ipuonsi.



Yraesoasl. MoHOCaxapupl, AUCaxapyuabl, OJIUTOCAXapUIbl U MOIUCAXAPUIBIL.
OO0mumii 1IaH CTPOEHUS W (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunel. I'uapodunsHo-ruapododHbie cBoiicTBa. Knaccuduxarus nunuaos.
Tpurmuuepuasl, ¢ochonunuasl, BOCKH, cTepouabl. buomormyeckue QyHKIMU
aunuoB. OO0IIre CBOMCTBAa OMOJIOTHUECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOIYIIPOHULIAEMOCTb.

Hyxnennoseie kuciotel. JJHK n PHK. CrpoeHune HyKIE€MHOBBIX KHCIOT.
Hyxneotunpl. [puanun xommuiemenTtapuoctu. lIpasmno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecTtoHaxoxaenne u ononorndeckue gpynkiuu JTHK.
Buael PHK. ®yukunu PHK B kiietke.

Crpoenue monekynbsl AT®. Makpospruueckue cBsizu B mosiekyie ATO.
buonornueckue ¢pynkiuu AT®. BoccTaHoBIEHHbBIE TEPEHOCUUKH, UX (PYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexenuponanue JIHK. Memoows
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas Ouojorus: OMOXUMHUYECKUE U OMO(DHU3NYECKUEe UCCIIETOBAHUS
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYphl OuoOMOJeKkyn. MooeruposaHnue
cmpyKmypbol 4 QyHKYull OUOMoaeKyn u ux Komniexcos. Komnvromepuwiti ouzaiin u
OpeaHu4ecKull Cunme3 6UOMONEKYL U UX HENPUPOOHbLIX AHANO208.

JdeMoHcTpanuu

[Toptpertsr: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, O©.
Coanrep, C. [Ipy3unep.

Juarpammel: «Pacnipenenenne XMuMHUYECKUX 2JIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacnpenenenrne XUMUYECKUX SJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuubl n cxembl: «llepuognyeckas TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbl», «BellecTBa B cocTaBe OopraHu3moBy», «CTpoeHune
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBON MONEKYINb», «CTpoeHHUE MOJEKYII
yrieBosioB», «CTpoeHre MoyieKyn JunuaoBy, «HyKIenHOBbIE KHUCIOTBI»,
«Ctpoenne Mosekysibl ATOy.

O6opynoBaHue: XMMHAYECKas MocyAa U 000py0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCIKOB C TOMOIILI0O KAYECTBEHHBIX
pEeaKLIH.

JlaGopaTopHnas padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIICHHBIX
U3 KJIETOK Pa3JINYHBIX OPraHU3MOBY.

Tema 5. CTtpoenne u yHKIIUN KJIETKH

Tunel KIETOK: JyKapuOoTHUYecKass M Ipokapuothyeckas. CTpyKTypHO-
¢byHKIIMOHATBHBIE 00pPa30BaHUS KIETKH.



CrpoeHue npokapuoTHueckoit kineTku. Kinerounas crenka 6akTepuil u apxei.
OcoOE€HHOCTH CTpPOEHHSI TeTepoTpOoPHONM M aBTOTPOGHON MPOKAPUOTUYECKHUX
KJIETOK. MecCTO U poJib MPOKapHOT B OMOIIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHUE dYKAPUOTHIECKOU KiteTku. [ma3zmarnueckas
MeMOpana (turazmanemma). CTpykTypa miia3MaTHdeckoil MeMmOpaHbl. TpaHcmopt
BEILIECTB Uepe3 MIa3MaTUIECKy0 MeMOpaHy: naccuBHbIN (auddy3us, odaeraéHHas
nuddys3ust), akTUBHBIM (MEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPAHCIIOPT).
[Tomynponumaemocts MeMOpanbl. PaboTa HaTpuii-kanueBoro Hacoca. JHIOLUTO3:
MUHOIUTO3, (aronuros3. Jk301uTo3. Kinerounas crenka. CTpykTypa U GyHKIUU
KJICTOYHOW CTEHKU pacTEeHUM, rpuOoB.

[utomna3ma. [{uto3omne. Llutockener. [IBmkeHue nurormiazMbl. OpraHouasl
kJeTkr. OHOMEMOpaHHbIE OpPraHOM bl KJIETKHU: sHAoMIa3MaTruueckas ceth (II1C),
anmapat [ oibIKu, JHM30COMBI, HX CTpoeHHE U (QYHKIUUA. B3auMoCBs3b
OJTHOMEMOpPaHHBIX OPTaHOWIOB KIETKU. CTpoeHuEe TpaHyJIsSIpHOTO PETUKYIyMA.
Mexanusm nanpasnenus 6eakos ¢ IIIC. CuHTe3 pacTBOpuMbIX OeikoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['maakuii (arpanyssipHbIN ) 9HAOIIA3MATUYECKUN PETUKYITYM.
Cexperopnas (yskius anmnapata [onbmku. Moougukrayus b6enkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame Ionvodicu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKH:  MHUTOXOHJPHUH,  IJIACTUIBL.
Ilpoucxoorcoenue mumoxondpuii u nracmuod. Cumouoecenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApPWUN W TuiacTui. llepBudHeble,
BTOPHUYHBIE U CJIOKHBIE TNIACTUBI (DOTOCHHTE3UPYIOMIHNX dYKAPHUOT. XIIOPOILIACTHI,
XPOMOILIACTBI, JIEUKOIIACTHI BBICIIIUX PACTEHHM.

HememOpanubie opranouabl kieTku CTpoeHue U (pyHKIUKW HEMEMOpaHHBIX
OpPraHoOUJIOB KJICTKHU. Pu6ocomsl. Ilpomesicymounvie Qunamenmeoi.
MuxkpoduiiaMeHTbl. Axkmunogvle Mukpoghuiamernmyl. MBbIILIEUHBIE  KJIETKH.
Axmunogvle KOMNOHenmbvl HeMblueunblx Kiemok. MukporpyOouku. Kietouynbrit
ueHtp. CrpoeHre U JBWKEHUE JKTYTMKOB U peCHUYEK. MHUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHhuvle denxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKA, UX CTPOSCHUE U
bynkun. SaepHbiii 6enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pacmoiOKEeHHE
XpOMOCOM B HWHTeppa3HOM siipe. JIyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /[uHamuka s0epHoUu 00010uKku 6 mumosze. Aloepnulil
Mpaucnopm.

Knerounsle BrmtoueHuss. CpaBHUTENbHAS XaPAKTEPUCTHKA KIETOK DYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



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

Tabmuubl u cxembl: «CTpoeHUE 3YKapUOTHUECKOW KieTkn», «CTtpoeHue
JKUBOTHOW  KJIeTKW», «CTpOo€HME  pacTUTENbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHre NpOKapUOTHUYECKON KIIETKNY.

OOopynoBaHHe: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEPUAIbHBIX KIETOK.

JlabopaTtopnass paOora «l3ydyeHue CTpOEHHS KIETOK PpPa3IUYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «l3yueHnue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHasi paGora «JccnenoBanue minazMonM3a M JIEIJIA3MOJIM3a B
PACTUTENIBHBIX KIETKAX.

IIpakTnueckas padora «/3yueHne IBU>KEHUS HUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BeliecTB M NpeBPALlCHUE JHEPTUH B KJIeTKe

AccUMHIIALINS M AUCCUMMWIISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIN W TreTepoTpoHBIA. YUacThe KHUCIOpoJa B OOMEHHBIX
mpolieccax. OJHepreTuueckoe oOecnedeHue KieTku: mnpeBpauieHue ATO B
oOMeHHBIX Tmporieccax. DepMEeHTATUBHBIA XapakTep peakIuii KICTOYHOTO
MeTabonmm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otnuuns pepMEeHTOB OT HEOPraHMYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPBL. 3aBHUCHUMOCTh CKOPOCTH (PEepMEHTATHUBHBIX
peaKIuii OT Pa3INIHBIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BelecTB B KieTrke. dorocuHTes.
Anoxcueennvitl u okcueeHHwlli omocunmes y baxmepui. Ceemocodbuparowue
nUSMeHmuvl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIIaCTOB B MPOLECCE
dborocunTe3a. CBetoBas u TeMHOBas ¢Gaszbl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gpomocunmesa. [IpoaykTUBHOCTD (hOTOCHHTE3a. BiusiHue pa3nuyHbix GaKkTopoB Ha
CKOPOCTh (poTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHUHTE3. PaznooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUUITUpYIOIIUEe OaKTepUH, KeIe300aKTepUH, CEpOOAKTEPHUH, BOJIOPOJHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesr Opokenus. [IpomykTel OposkeHHS W HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTETN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNbHBIN ATaI. [ THKOIN3 — OECKUCIOPOIHOE PACIIEIIIICHUE TIFOKO3BI.

buonornueckoe OKucCiIEHHE, WM KJIETOYHOE AbIXaHue. Poiib MUTOXOHApHN B
nporeccax ouonoruueckoro okucienus. Luknuueckue peakuuu. OKUCIUTEIHLHOE
dbochopunupoBanue. Suepeus memoparnnoco epaouernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOro myTd oOMeHa
BEILIECTB Tepe] aHaPPOOHBIM. D (PEKTUBHOCTH IHEPTETUIECKOTO0 OOMEHA.

JdeMoHcTpanuu

[Toptpetsr: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyenn, I'. A. 3aBap3uH.

Tabnuubl 1 cxembl: «DoOTOCUHTE3», «DHEpreTHUeCKuil oOMen», «bruocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, O00OpYIOBaHHE AJisi MPUTOTOBIICHUS
NOCTOSIHHBIX 1 BPEMEHHBIX MUKPOIIPENAPaTOB.

JlaGopaTopHas pa6ora «/3ydyeHne KaTaIMTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl UK KaTajaasbl).

Jlabopatopuasi pabGora «/3yueHue (HEepMEHTATUBHOIO pACILEIICHUS
NEPOKCHUAA BOJIOPOJA B PACTUTEIBHBIX U JKUBOTHBIX KJIETKAX).

JlaGopaTtopnas pabora «CpaBHeHue TmpoleccoB (oTocHHTE3a W
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEeHHE MPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HacaencrBennasi uHGopManus U peajin3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHtesa. [I[pyHIMI KOMIUIEMEHTAPHOCTH B PeaKLUAX
MaTpUYHOTO CUHTe3a. Peanusamus HacneAcTBeHHON MHGopMaiuu. [ eHeTHnueckuii
KOJl, ero cBoWcTBa. Tpanckpuniuga — MarpuuHblii cuHTe3 PHK. IlpuHumme
TPAHCKPUIIIMU: KOMILJIEMEHTAPHOCTh, AHTUIAPAIUIEIBHOCTb, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancasus u e€ stansl. Yuactue TpancnoptHeix PHK B OuocunTese Genka.
VYcnoBusa OumocunTeza Oenka. KoaupoBanwe amuuHOkucioT. Pombp pubocom B
OonocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
IPOKApHOT U 3YKAPUOT. Peryisnus akTUBHOCTH T'€HOB Yy IMPOKapWOT. ['mmoresa
onepoHa (®. XKakob, XK. Mano). Mozrexynsapuvie Mexanuzmvl IKCNPECCUll 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynsuus oOMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupycel — HekieTounbie (POpMBbI )KM3HU U 00JIMraTHbIe napa3utbl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHeHHbvlill YUk
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasd.

BupycHblie 3a001eBaHus 4YeI0BEKA, )KUBOTHBIX, pacteHuit. CITN /], COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccueog («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JdeMoHcTpanuu

[Toptpetsl: H. K. Konbuos, /. Y. IBaHOBCKUI.

Tabnuiel U cxembl: «bruocuHTe3 Oenkay, «I'eHeTudeckuii Koy, «Bupyce»,
«baxTepruodarmy.

IIpakTn4yeckas padora «Co3nanue MOJEIN BUPyCay.

Tema 8. ’)KusHeHHbIH HUKJI KJICTKH

Knerounsli 1uki, ero mnepuoabl M peryisiuusa. Wutepdaza u  MuUTO3.
Oco0OeHHOCTH TIpOIIecCOB, MpoTeKarmmx B uHTepdase. [loaroroBka KieTku K
nenenuto.  I[Ipecunrtetnyeckuii  (MOCTMUTOTHYECKUW), CUHTETUYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTUICCKUN ) TIEPHO Bl HHTEP(DA3BI.

Matpuunbiii cunte3 JHK — perukauus. [Ipunuunsl permumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJUIEIBbHOCTD.
Mexanusm permmkannn JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TeloMepasa. XPOMOCOMHBI HAa0Op KJIETKH — KapuoTul. JIUIUIOMAHBIA U
rariowaHeIN  HA0Opbl XpomMocoMm. ['oMoJjoruuHbie XpoMocoMbl. [lonoBbIe
XPOMOCOMBL.

Henenue kinetku — MuTo3. CTaauu MUTO3a U TPOUCXO/ISIINE B HUX MPOIIECCHI.
Tunbsl Muto3a. Kapuoknses u nuTokuHes. buonornyeckoe 3HayeHue MUTO3A.

Perymauuss mMutoTHueckoro nukia kKietkd. lIporpammupyemas kieTouyHas
rubesb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAJIbHAs TE€HOMUKA. Mexanusmuol
npoaugepayuu, oug@epenyuposku, cmaperus u eubenu kiemokx. «lL{ugposas
Ka1emKa» — ououngopmamuyeckue mooenu QYHKYUOHUpOBaHUs KIemKU.

JdemoHcTpanumn

Tabmuupbl 1 cxembl: «KuU3HEHHBIM LUK KIETKW», «Mutos», «CrpoeHue
xpomocom», «Pemnukarusa JJTHK».

OO0opynoBaHH€: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KIETKax
KOPEIIKA JIYKa».

Jlabopatopuass  pabdora  «/3ydyeHnwme  XpomMocoM  Ha  TOTOBBIX
MUKpOIpenaparaxy.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOINpEapaTax ).

Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

buonornyeckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOYHbIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U KU3HEIEATEIHbHOCTH OJHOKIETOUYHBIX OPTaHU3MOB.
bakTepuu, apxeu, OZHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTHe
npoTucThbl. KosloHnanbHble OpraHu3MBl.



B3anmocBsA3p YacTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHh, OpraHbl M
cuctembl opraHoB. Opranu3M Kak eIMHoe 1enoe. ['omeocras.

Tkanu pactenuid. TUIIBI paCTUTENIbHBIX TKaHEW: 00pa3zoBaTeIbHAas!, TOKPOBHAS,
MPOBOJIAIIASL, OCHOBHAsi, MexaHudeckas. OcoOCHHOCTH CTpOeHHs, (YHKIUNA U
PACIIOJIOKEHUS TKAHEN B OPraHaxX PaCTEHUM.

TkaHu KMBOTHBIX M 4€NOBEKA. THIMBI KUBOTHBIX TKAHEW: SNUTEIIHANIbHAL,
COEIMHUTEIIbHASI, MblllIeyHas, HepBHasi. OCOOEHHOCTH CTpoeHMs, (DYHKIMN U
PAaCIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TreHepaTUBHBbIE OpraHbl pacTeHuil. Opranbl u
CHCTEMBI OPTAHOB KUBOTHBIX U YeI0BeKa. OYHKIUH OPTraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenmii. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIl U BHyTpeHHUN ckeseT. CTpOEHUE U TUIIbI
COCIUHEHUSI KOCTEM.

JIBukeHne  opraHum3MoB. JIBH)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBH)KEHHME MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue oprann3mMoB. [lornouenre Boabl, YIIIEKUCIOTO Ta3a U MUHEPATbHBIX
BEIIECTB  pacreHussMu.  [lutanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOYHOE NUIIeBapeHue. [IuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHEmNbI
MUILIEBAPUTENBHOrO TpakTa. I[lumeBapurenbHble kenesbl. [luineBapuTenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanne pacrenuid. Jlprxanue sxuBoTHBIX. J(uddy3us
ra3oB 4epe3 NOBEPXHOCTh KNETKU. KoxHoe npixanue. JpIxarenbHas MOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIIOLIUOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KHUBOTHBIX.
JlpIxaTenpHass cucrema d4elioBeka. MeXaHu3M BEHTWISUMM JIETKUX Y MNTUL U
MIIeKonuTatomuX. Perymsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BELIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTEHHIA.
TpancropT BemecTB y KUBOTHBIX. KpoOBEHOCHass cucrteMa u €€ Oprassl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHbIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCYIbl M KpOBb. Kpyrm KpoBooOpamieHus. IBOJIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaua U €€ peryssus.

Brigenenue y opranu3moB. Beigenenue y pacteHuil. BoieneHne y >)KUBOTHBIX.
CokpatutenbHble Bakyonu. Opranbl BblaeneHus. DuibTpanus, cekpenus u
oOpaTHOE BcachlBaHHE KaK MEXaHU3Mbl pabOThl OpraHOB BbIimeneHUs. CBs3b
IOJIOCTA TE€Ja C KPOBEHOCHOW W BBIJCIUTEIIBHOM CUCTeMaMHU. Bbwlienenue y



NIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHne u (yHKIMOHHPOBAHHE
Hepona. OOpazoBaHrE MOYH Y YEJIOBEKA.

3amMra y OpPraHM3MOB. 3aluTa Yy OJHOKIETOYHBIX OpPraHu3MoB. Cropsl
OaKTepHil M LUCTHI MPOCTENIIMX. 3alIUTa y MHOIOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCUBHOM M XUMUYECKOU 3alIUThl. DUTOHIIHIBI.

3almMTa 'y MHOTOKJIETOYHBIX >XMBOTHBIX. [IOKpOBBI M HMX IIPOHU3BOJHBIC.
3amuTa opranu3ma ot OoseszHell. MIMMyHHas cucreMa yenoBeka. KiieTouHslil u
TYMOPAJbHBIA MMMYHUTET. Bpoxa€HHBIH U NpHOOPETEHHBIA crenu(puuecKuii
UMMYyHUTET. Teopusi KIIOHaNIbHO-celeKTUBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnasintensHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JI€BaHUI.

PasnpaxxumMocTs ©  perymsaumss |y  OpraHusmoB. PasapaxuMocts y
OJHOKJIETOYHBIX OpraHn3MoOB. Takcucel. Pa3apaxuMocTh 1 peryisanms y paCTeHHMN.
PocroBble BemecTBa 1 UX 3HAYECHUE.

HepBHast cucrema u pedrekTopHas peryssiuus y >KUBOTHBIX. HepBHas
cucreMa u €€ OTIeNbl. DBOJIOLHOHHOE YCIOKHEHHE CTPOCHMSI HEPBHOW CUCTEMBI Y
KUBOTHbIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediuexc u
pednekropHas nyra. bezycioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHASA CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenesbl 3HAOKPUHHOM CUCTEMBI M UX TOPMOHBI. J[eficTBHE TOPMOHOB. B3anMoCBsI3b
HEPBHOM M 3HJOKPUHHOH cucTeM. I nunoranamo-runodusapHas CUCTEMA.

JdemoHcTpanumn

[Toptpert: U. I1. I1aBnos.

Tabmumpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bojiopocin», «baktepum», «lIpocrenmmey, «OpraHbl LIBETKOBBIX PacTCHUIN»,
«CucreMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuit», «KopHeBble cuctemMbl», «CTpoeHue cTeOms»,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHMW >KUBOTHBIX», «CKEJIET YeI0oBEKa»,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/IpixarenbHas

CHCTEMAY, «HepBHas  cucremay, «Koxay, «MplleuHass ~ CHUCTEMay,
«BplgenurenbHas cUCTEMay, «IDHAOKPUHHAsA cUCTEMa», «CTPOCHHE MBIIIIbIY,
«Ammynuter»,  «KumeunomnonoctHeiey, «(Cxema  MOUTaHUS  PACTCHUI»,

«KpoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX», «CTpOEHUE THAPBD),
«CtpoeHue 1aHapun», «BHyTpeHHee CTpoeHHe 0KIeBoro 4epsi», «HepBHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMmbikaomuxcs», «HepBuas  cucrema  nrtuny», «HepBHas — cucrtema
MIIeKonUTaomuXx», «HepBHas cucrema uenoBekay, «Peduexcy.

OOopynoBaHHE: CBETOBOW MHUKPOCKOI, MHKPOINpENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, paKOBUHBI MOJUIIOCKOB, KOJUIEKLIUU



HACEKOMBIX, HIJIOKOXHUX, dUBBIE 3K3EMIUIIPbl KOMHATHBIX pPAcTEHUM, repdapuu
pacTeHMil pa3HbIX OTAEJOB, BIIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECMO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopymoBaHue IS IEMOHCTPAIIMU TIOYBEHHOTO U BO3YIITHOTO MMUTAHKS PACTCHUA,
pacieruieHus Kpaxmana U 0eJKoB Moj AecTBUEeM (hepMEHTOB, 000pyAOBaHUE IS
JIEMOHCTpPALMU OIIBITOB 10 M3MEPEHUIO KU3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIA TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3ydeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. PazmHoKeHre ¥ pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOKEHHS OPraHuM3MoOB: Oecrosioe (BKIJIIOYas BEreTaTMBHOE) U
nosoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS: MOYKOBAaHUE,  CIOPYJIALNA,
dparmeHTaIys, KIOHUPOBAHUE.

[lonoBoe pa3zmHoO)keHue. [lonoBble KIE€TKH, WM rametsl. Meiio3. Craauu
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbIC
Melo3a W TMOJOBOro Iporecca. Meilo3 W €ero Mecro B JKM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['amerorenes y :kuBOTHBIX. [10JI0BBIE KEIe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KIJIETOK.

OmiogoTBOpeHne U SMOpPHOHAIbHOE pa3BUTHE KUBOTHBIX. (CrmocoOb
OIUIOAOTBOPEHUS: HApYy)KHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPOOLIIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIIEKOMUTAIOMIUX. 3apOJIbIIIEBbIE JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOoIbIIIEBbIX JUCTKOB. B3anMuoe
BIIMSIHUE dYacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHANBHAS HWHIYKIIHS).
3akiagka IUIaHA CTPOCHUS JKUBOTHOTO KAaK  PE3YyJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha >MOpHUOHATBHOE pPAa3BUTHE Pa3IAYHBIX
(haKTOPOB OKPYKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbIM mnepuon. [Ipsmoe u
HenpsiMoe pas3BuTHe. PaszButne ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAaYE€HHE MPSMOr0 W HEMPSIMOTO
pPa3BUTHUS, UX PACHpPOCTpaHEHUE B MpUpoie. THUIbl pocTa >KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KUBOTHBIX U yesoBeka. CTaiuu mocTAIMOPHOHATIBLHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeKa. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxenune u pasButue pacteHui. ['amerodut u cmopodurt. Meiio3 B
KU3HEHHOM IMKJIe pacTeHnid. O6pa3oBaHue ciop B mpoliecce Meiios3a. 'amerorenes
y pactenuil. OmioJ0TBOPEHNE U PA3BUTHE PACTUTEIBHBIX OpPraHU3MOB. J[BoitHOE
OIUIOAOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISLUN OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOXkeHUE», «Tumbsl Oecrosoro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIIICHBD,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocombl», «l'amerorenes», «CTpoeHHe
SIMIEKIIETKH U crepMaro3onia», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3Butue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3BuTHe JIATYWIKW», «J|BOMHOE OIUIOJNOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHne ceMsH OJHOJOJbHBIX W JBYJIOJbHBIX PacTCHHI», «KU3HEHHBIN ITUKI
MOPCKOUW KanmyCTbD», «JKU3HEHHBIN TUKI MXa», «KU3HEHHBIN UKII TATIOPOTHUKAY,
«KV3HEHHBIN UK COCHBDY.

OOopynioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEpPMATO30U10B, MOJENb «LIMKII pa3BUTHS JIATYLIKH.

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

IIpakTnyeckass padora «BbIsBIEHHE MPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINUX
pacTEeHU.

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OpPraHu3MoOB

Wctopust cTaHOBIICHUS M PA3BUTHSI T€HETUKHY Kak Hayku. Pabotel I'. Menpens,
I'. ne ®pusa, T. Moprana. Pojgb OT€UECTBEHHBIX YUEHBIX B Pa3BUTHUU TCHETHKHU.
Pa6oter H. K. KoneioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kaprnieuenko,
1O. A. ®umumuenxo, H. B. TumodeeBa-PecoBckoro.

OCHOBHbBIE€ T€HETUYECKUE MOHSITUSI U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM WM PpPELIECCUBHBIN
IPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTASI JIMHUSL, THOPHUIbI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METOJbI ~ TEHETUKH: THOPUIOJOTUYECKUM,  IUTOJIOTHYCCKUH,
MOJIEKYJIAPHO-TEHETUYECKHM.

JdemoHcTpanumn



[Toptpetsl: I'. Menaens, I'. ne ®@puz, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibt 1 cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUS.

Jlabopatopuass paGora «JIpozoduna Kak OOBEKT TEHETUUYECKHX
HUCCIIEI0BaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. IlepBbiii 3akon MeHnenss — 3aKoH
ennHooOpa3ust THOpUa0B nepBoro nokosjeHus. [lpasuno nomuaupoBanus. Bropoi
3aKOH MeHnens — 3aKOH paclleIuIeHUs NPU3HAKOB. lluTonormueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBaHus. [ umore3a 4ucTOThl raMer.

AHanm3upyouiee ckpemuBanue. [[poMeKyTOUHBIN XapaKTep HACIIEIOBAHUS.
Pacmienienne npu3HaKoB IPU HETIOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpeuBanue. Tpetnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HacJeI0BaHUs TpU3HAKOB. LluTonornyeckre OCHOBBI AUTUOPUAHOTO CKPEIIIMBAHUSI.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHoe
HACJIEJOBAHUE TEHOB, HAPYILICHHE CLEIUICHUS MEXAYy TI€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBI MEXaHU3M ONpEETIeHUs 1oJ1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TE€TEpPOraMeTHBIA I10J1. ['eHeTnuyeckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBaHne Npru3HAKOB, CHENJIEHHBIX C MOJIOM.

['enoTun kak nenoctHas cucrema. Ilnenorponns — MHOKECTBEHHOE AEMCTBHE
reHa. MHOXECTBEHHbIM aiUleu3M. B3anMOAEHCTBUE HEAUICIbHBIX TE€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS PACTCHHI, d)KUBOTHBIX U YEJIOBEKA, & TAKKE
(U3HOJIOTUYECKUX  MPOILIECCOB, TMOBEIEHUS M  KOTHUTUBHBIX  (PYHKIUH.
['eHeTnyeckne MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHYecKkrne acheKTbl KOHTPOJIS H
U3MEHEHUS HACJIeICTBEHHOW MH(OpPMAIIUU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmumpst u cxemsl: «IlepBbiif 1 BTOpo# 3akoHbl Menaens», « Tpetuil 3aKoH
Mengens», «AHanusupyrouiee ckpeuuBaHue», «HemogHoe IOMHUHHpPOBaHUEY,
«CuernsieHHOe Hacle/loBaHue MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,
«Kapuotun denoBeka», «Kapuotun gpozoduib», «Kapuotum nOTHIBD,
«MHOXEeCTBEHHBIN ajljIennu3M», « B3auMoaecTBue reHOBY.

OOopynoBaHue: MoOJenb Al JEMOHCTpAallMM 3aKOHOB E€AMHOOOpa3us
ruOpUOB TMEPBOrO0 TMOKOJEHHUS M PACIICIJICHHs MPU3HAKOB, MOJAENb Jif
JEMOHCTPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb JJIS



JEMOHCTpPAllMM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3odumnay.

IIpakTuyeckass padora «lI3ydyenwe pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(PUIIBD.

IIpakTuyeckas  padora  «/3yueHue  pe3ynbTaToB  AUTHOPUIHOTO
CKpEUIUBaHUA Y IP030(UIIBD).

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aunmogeiictBue reHoTMna u cpeasl npu  (popmupoBaHWHM (peHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buisl
VM3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACIICICTBCHHAS.

Moaudukanrionsas U3MeHYUMBOCTh. Ponb cpeapl B (OpMHpPOBaHUU
MOAU(PUKAIIMOHHON HM3MeHYMBOCTH. Hopma peakiuuu npusHaka. BapuanumoHHbIN
psin u BapuauuoHHas kpuBas (B. HMoranmncen). CpoiicTBa MOau(pUKALIMOHHON
W3MEHYUBOCTH.

['eHoTMIIMYECKAs N3MEHUYNBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTUIIHYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAallMOHHAS.

KoMOuHaTtuBHasT M3MEHYMBOCTh. Mei03 M TMOJIOBOM TMpolecc — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIL KOMOMHATUBHON N3MEHUYHNBOCTH B CO3IAHUHU
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax OJHOTO BHIA.

MyTauuoHHas W3MEHYMBOCTb. BHAbl MyTaluii: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIIOHTaHHbBIE W  WHIAYUUMPOBAaHHbIE MyTauuu. SnepHble U
nuToIia3MaTuyeckue Myrtanuu. CoMaTUYeCKUEe W MOJOBble MyTauuu. [IpudnHb
BO3HUKHOBEHHsS MyTanud. MyTareHpl W WX BIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O MpPOIEcca. 3aKOH TOMOJOTUYECKUX pAJIOB B
HacneacTBeHHoM m3meHunBoctu (H.M. BaBwiioB). BHesjepHas MU3MEHUHMBOCThH U
HACJIEICTBEHHOCT.

Onueenemuxa U INUCCHOMUKA, POIb INUSEHEMUYECKUX daxmopos 8
HACNe008aHUU U USMEHUUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuubr u  cxembl: «Buabsl u3meHunBoCcTH», «MoaudukanuoHHas
W3MEHUYUBOCTHY, «KomOuHaTuBHas W3MEHUYUBOCTbB, «Merio3y,
«OmnoagoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTammii.

OO6opyoBaHue: XUBbIEe W TepOapHble SK3EMIUIAPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAM(UKAIMMOHHON W3MEHUYMBOCTU. [locTpoeHue BapuallMOHHOTO psina U
BAPHUALIMOHHOW KPUBO».



IIpakTnyeckas padora «Myranuun y apo3odunbsl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eneTnka yesioBeKa

Kapuotnn yenoBexka. MexayHapoaHas mporpaMMa HMCCIEJOBaHUsS T'e€HOMA
yernoBeka. MeToapl  M3y4YeHHsT TEHETHKHM  YEeJOBEKAa: TI'€HEAIOIMYECKHM,
OJIM3HELIOBBIH, LUTOT€HETUYECKHH, HOIMYJIALMOHHO-CTaTUCTUYECKUN,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE OIIPEIEIICHHE TCHOTHIIA:
IIOJJTHOTEHOMHOE€ CEKBEHUPOBAHNE, '€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[TI[P-ananu3a. HacnencTtBenHbie 3a001eBaHus YeIOBeKa. | €eHHbIE 1 XPOMOCOMHBIC
Oone3Hu uyenoBeKa. boe3HHM ¢ HACIEACTBEHHOW MPEapacloioKEHHOCTHIO.
3Ha4YCHHE MEAMIMHCKON I'€HETUKU B IPEIOTBPALICHUM U JICYCHUHM T'€HETHYECKHUX
3a00sieBaHN 4YenoBeKa. MeaUKO-reHETUUECKOE KOHCYJIbTUpoBaHue. CTBOJIOBBIE
KJIEeTKH. [IoHATHE «TeHETHYECKOro rpy3a». DTUYECKUE ACTIEKThl MCCIEIOBAHHUI B
00JacT pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (GakToppl NOBBILIEHHONW YYBCTBUTEIBHOCTH 4YEJIOBEKAa K
(¢u3znyecKOMy U XMMUYECKOMY 3arpsi3HEHUIO OKpYyXkarouiei cpenpl. 'eHeTnyeckas
IIPEAPACIIONIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSIM.

JdemoHcTpanumn

Tabmumpr u cxemsl: «Kapuotun uenoBeka», «MeTonbl U3y4yeHUS! TEHETUKU
4esioBeKay, «l 'eHeTnueckue 3a001€BaHMsI YETOBEKA.

IIpakTHyeckas padora «CocTaBieHUE U AaHAIN3 POAOCIOBHOW.

Tema 15. Cenekunsi OpraHu3sMoB

JlomecTuKanus u cenekius. 3apoxkKACHUE CEIEKINHA U JOMECTUKALUN. Y YSHHE
H. W. BaBumoBa o lleHTpax NpoOHCXOXIEHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pacteHuii. Poib cenekiuu B CO31aHUHA COPTOB PACTEHUN U ITOPOJ )KUBOTHBIX. CopT,
110poJa, MTaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHON N3MEHUYUBOCTH
H. 1. BaBuiioBa, ero 3HaueHue Jisi CEIEKITMOHHON PabOTHI.

MeTtoapl cenekKIMOHHOW paboThl. VICKycCTBEHHBI OTOOp: MAacCOBBIM U
VHUBUyJIHBIN. Oranel ~ KOMOMHAIMOHHOM  cenekuuu.  McnbiTaHue
IPOU3BOAUTENIEH MO MOTOMCTBY. OTOOp MO T€HOTUIy C IIOMOIIbK) OLIEHKU
(eHoTHIIa IOTOMCTBA U OTOOP 10 '€HOTHUILy C romolkto aHanusa JHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJICKIMOHHOM  paboThI.
PannanmoHHbIM M XUMUYECKAA MyTareHe3 Kak HCTOYHUK MYTAIUN y KyJbTYPHBIX
¢opM opranusmoB. lcnoib30BaHHE TE€HOMHOIO PENAKTHPOBAaHUS M METOJIOB
pexomOuHanTHBEIX JIHK 17151 momy4yeHus ncxonHoro marepuana Jjis CelneKIum.

[lonyuenne IIOJINIUIONUIOB. BnytpuBunosas ruOpuaAn3aIms.
brnuskoponcTtBenHoe  ckpemmBanue, wid  MHOpuauHr.  HepoacTBeHHOE
CKpellMBaHue, Win ayTopuauHr. ['erepo3uc u ero mpuuuHbl. Mcmonb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas ruOpuansauus. [Ipeoponenue Oecrionus



MEXBUJIOBBIX THOPUIOB. JlOCTHKEHUS CEJIEKIUU PACTEHUHN U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre U U3y4eHUE F'eHETUUECKNUX PECYPCOB KYJIBTYPHBIX PACTEHHUN U UX
JTUKUX POAMYEH JUIsl CO3/1aHUsI HOBBIX COPTOB U THOPUIOB CENIbCKOXO3SIIICTBEHHBIX
KYJIbTYp. H3yuenue, coxpanenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX  JCUBOMHBIX 6 Yeadax YIAVYUleHUs
Cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM Hucie C
NPpUMEHEHUEeM COBDEMEHHBIX MeMOO08 HAYYHBIX UCCIe008AHUL, Nepedosbix uoell u
NepCneKmuBHbIX MEexXHOI02UM.

JdemoHcTpanumn

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

Tabmups! 1 cxembl: «LIeHTPBI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTHYECKHUX PSOB B HACIEICTBEHHONM HN3MEHUYMBOCTHY,
«Metoppl cenexkuun», «OTnanéunas rudpuauzanus», «MyrareHes».

JlaGopaTopHasi padora «/3yueHrne copToB KyJbTYypHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHrne METO/IOB CEJIEKIIUUA PACTCHUIN.

IIpakTn4yeckas padora «lIpuBuBKa pacTeHHiD».

IKeKkypeusi «OCHOBHbIE METONBI M JOCTHXKEHHUS CEJIEKUMU PACTCHUN U
YKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3sIICTBO, B J1a00OpaTOpHIO
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

Tema 16. buorexHo0rust U CHHTETHYECKAsA OMOJIOTHS

OOBEKThI, MCMHOJb3yeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBbIE
KYJIBTYPBI, MUKPOOPTraHU3MBl, 170:¢ XapaKTepUCTUKA. TpagumonHas
OMOTEXHONOTHS:  XJIeOOMeueHne, TMOJIYYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BuHOAenne. MukpoOuonornyeckuii cunte3. OOBEKTbl MHKPOOHMOJOTHYECKUX
TexHoJsioruid. [Ipon3BoacTBO O€nka, aAMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
COJIepIKalINX HE BCTPEYAIOIINECs B MIPUPOIe OMOCHHTETUUECKHE MTyTH.

Kierounasa unxeHepus. MeTonpl KyJbTypbl KJIETOK M TKaHEW PACTEHUU U
#UBOTHBIX. KpuobGanku. Comatuyeckas THOpUAM3aLMS U COMaTUYECKUN
smOpuorene3. lcrnonap30BaHHE TaruIOWJOB B CEJIEKUUU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumein. HMcnonv3osanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
SMIEKIETOK U KIIOHUPOBAHHUE KUBOTHBIX. METO/ TpaHCIIAHTAUU SIEp KIIETOK.



Texnonocuu 0300po8nenus, KyibmusUpo8arHus U MUKPOKIOHATbHO20 PA3SMHONCEHUSL
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCcTpyupoBanue pekoMOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JloCTHKEHHUSI M TEPCIEKTUBBI XPOMOCOMHOM M TEHHOM MHKEHEPHUH. DKOJIOTUYECKUE
U 3TUYECKHUE MPOoOIeMbl TEHHOW MHKEHEPHUH.

Menununckue ouotexHosoruu. [loctreHomuas nudponas meauiuua. [T1P-
TUArHoCTHKa. MeTaOOJOMHBIN aHalMW3, TEHOIECHTPUYECKUN aHajdu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kineTok. TaprerHas Tepamust paka. 3D-OuommkeHepuss misg  pa3pabOTKu
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWMONMPUHTHUHIa U ckadhoauHTa
JUISL pELIeHUs 3a1a4 EPCOHAM3UPOBAHHON MEIULIVHBI.

Co3nanne BEKTOPHBIX BakKIMH C IENbI0 OOecredeHus] KOMOMHHPOBAHHON
3ammTel OT Bo30yautenedt OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
dbyukunonupoBanusi PHK-congepkaiiyx BUpPYcOB, BBI3BIBAIOIIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabmunp! u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOJICTBEY, «KileTouHas nHxkeHEpUs», «[ eHHass HHXKEHEPUS».

JlabopaTtopHnas pa6ora «/3yueHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydueHre MOTOYHOKUCIBIX TPOTYKTOBY.

JKckypcusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue W pa3BUTHE IBOJIONMUOHHBIX MPeEACTABJICHUH B
omnoJsioruu

OpomounoHHas Tteopus Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb U Hay4dHas aesTenpbHocTh Y. /[apBuna.

JIBrKy1Me CUITbI 3BOJIOMH BUAOB 10 Y. JlapBUHY (BbICOKAsi UHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEACTBEHHAss HM3MEHUYMBOCTh, Oopnda 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunternueckor Tteopuu dBomonmu (CTD). HelTpanbhas
teopust dBomonuu. CoBpeMEHHas JBOJIONMOHHAS  Owojorus. 3HAYCHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Kioswe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [x. Xonaein, . K.
beinses.

Tabmuis! u cxembl: «CucremMa xxuBoi npupoas! (mo K. JIunuero)y, «JlectHuia
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm (HOpMUPOBAHUS TPUCTIOCOOTICHUM Yy
pacTeHui u KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyrta myremectBus Y.
HapBuna», «Haxoaku Y. [lapBuna», «®opmbl OOpnOBI 3a CYIIECTBOBAHHUEY,
«[lopoasl romy6eit», «MHorooOpasue KynbTypHbIX (popMm kamycTel», «Iloposs
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BHIOB (1o Y. JlapBuny)»,
«Cxema COOTHOLIEHUS MABWXKYIIUX CHJI 3BOJIOLUNY, «OCHOBHBIE IOJIOKEHHS
CUHTETHYECKON TEOPHUH IBOJIOLIAN.

Tema 2. MUKPOIBOJIIOIIHS U €€ pe3yJIbTaThl

[Tonynsuust KaKk 3yIeMEHTapHas eIMHHLA 3BOJOLMH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOTO pa3zHoOoOpa3usi W CTPYKTypbl mnomymsiuuid. W3meHenue
reHooHa TOMYJSIMU KAaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SIBJICHUE. 3aKOH
reHeTnueckoro paBHoBecus k. Xapau, B. Baitnoepra.

DOneMeHTapHble (akTOpbl (IBHXKYIIME CHUJIbI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeH4YMBOCTh. [JIpeiid TreHoB — ciyuyailiHbIe
HEHaNpaBJIeHHbIC U3MEHEHUS YaCTOT aJljiesiel B MOMyIAuuax. DPQPeKT OCHOBATEIS.
Ippexm b6ymouinounozo eopaviuika. CHUdCeHue 2eHemuuecKkoeo pa3HooOpa3usL:
npuuunsl u cireocmsus. llposenenue agpghexma opeiigha 2enos 8 6ONLUUX U MATILIX

NONYNAYUSX. Murpauuu. N3ossius MTOMYJISLIANA: reorpaduueckas
(mpocTpaHCTBeHHast), Orooruueckast (penpoyKTUBHAs).
EctrectBenHblii oTOOp — HampaBistonmii  (aktop 3Bomonud. DPopmbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUKM, CTaOWIM3HUPYIOUIMHA,  pa3pblBaOIIUN
(mu3pynTtuBHbIi). [lomoBoit oTO0p. BO3HMKHOBEHHE W 3BOJIIOIHUS COIMATBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OPraHU3MOB  KaK  PE3yJabTaT  MHKPOIBOJIOIHH.
Bo3HuKHOBEHHE MPUCTIOCOOIEHUN Y OpraHu3MOB. ApoMop(o3bl ¥ UANOA AN TALIUH.
[Tpumepsl nprcnocobieHnid y Opranu3MoB: Mopdoorunyeckue, Gu3noIoruyecKue,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  NPHUCIOCOOJIEHHOCTH
OpPraHU3MOB.

Bun, ero xputepum u crTpyktypa. BumooOGpasoBaHue Kak pe3yJbTar
MUKpO3BOJIIOIMU. M3omsamus — kiatoueBoi (aktop BugooOpazoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJIoNaTpUYECKoe (reorpacduueckoe),
CHUMIIATPUYECKOE (3KOI0THYECKOE), «MTHOBEHHOE» (mosMIUION IU3anus,
rubpuau3anus). JMUTeTbHOCTh IBOIOITMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMUPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3usl.



Poib 3BOTIOLIMOHHON OMOJI0THH B pa3pabOoTKe HAyYHBIX METOJ0B COXPAHEHHUS
OounopasHooOpazusd. MHUKpOIBOMIONMS U KOABOJIIOLMS MApa3uTOB U HUX XO3SEB.
Mexanu3mbl HOPMUPOBAHKS YCTOMUUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPBHOBI C
HEU.

JdemoHcTpanumn

[Toptpetsl: C. C. UerBepukos, . Maiip.

Tabmuupsl u cxembl: «MyTallMOHHass WM3MEHYMUBOCThY, «llomymsiuonHas
CTpyKTypa BuAa», «Cxema nposiBieHus 3aKkoHa Xapau—BaitnOepra», «JIBmxkyiue
CHJIBI 3BOJIIOLUNY, «IKOJOTHYECKasi U30JSALUsS MOMYJSIHNA CeBaHCKOU (hopemny,
«I"eorpaduueckas N30JALMS TUCTBEHHUIIBI CHOMPCKON U IMCTBEHHUIIBI JAYPCKOI»,
«ITomynsnuoHHBIE BOJIHBI YUCICHHOCTH XHIHUKOB U XepPTB», «CXxema AeUCTBUA
€CTECTBEHHOT0 0TOOpa», «@opMbl 00pbOBI 3a CyLIECTBOBaHUEY, «HIyCTpHaIbHBIN
MenaHu3m», «oKuBble — uckonmaembie»,  «lloKpoBHUTENIbCTBEHHAss  OKpacka
XKUBOTHBIX», «[Ipegynpexnaronias oOKpacka KUBOTHBIX», «DU3HOIOTUYECKUE
aganTaiuny, «lIpucnocoO0IeHHOCTh OpPraHU3MOB M €€ OTHOCUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoiHuku», « CTpykTypa Buja B npupojae», «CrnocoObl
BUI000pa3zoBaHusy, «I'eorpapuyeckoe Bua000pa3oBaHue TPEX BUIOB JaHBIIICH,
«DKOJIOTHYECKOe BUA000pa30BaHUE BUJOB CHUHHID, «IlOJMMIIONIBI pacTeHuil»,
«KanycTHo-peieuHblil THOpUIY.

Oo6opynoBanue: repbapuu pacTeHUl, KOJUIEKIIUU HACEKOMBIX, Uydena NTHLL U
3Bepel ¢ MpuMepaMy pa3iIMyuHbIX IPUCIIOCOOIEHNH, Yydesa NTULl U 3Bepeil pa3HbIX
BUJIOB, TepOapuu pacTeHWid ONU3KUX BHAOB, OOpPA30BaBIIUXCS PA3NUYHBIMU
crioco0amu.

JlaGopaTopHas pa6ora «BrlsiBneHre N3MEHUYUBOCTH Y 0CO0€H OHOTO BUAAY.

JlaGopaTopHas padorta «IIpucnoco6sieHuss OpraHu3MoOB U UX OTHOCUTEIbHAS
LEJIECO00PA3ZHOCTDY.

JlaGopaTtopnas pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJibTAThI

Mertonsl  u3ydeHHss MakposBoronuu. I[lameoHTONOrMYECKHE  METOHbI
uzydyeHus oHBomouuu. Ilepexognsie ¢GopMbl U (QUIOTEHETUYECKUE  PSAJIb
OpPraHU3MOB.

buoreorpaduueckue Meronpl u3zydeHus sBoitouuu. CpaBHeHue (ruopsl u
(ayHbl MaTepuKoOB M OCTpOBOB. buoreorpaduueckue odnactu 3emuu. Bunsl-
DHACMUKHU U PEIIUKTHIL.

OMOpPHUONIOrHYECKUe U CPABHUTEIHLHO-MOP(]OIOTrHUECKrEe METOAbl U3yUeHUs
BOMIIOLMU. ['€HeTMYeCKne MEXaHW3Mbl 3BOJIIOLIMM OHTOTEHE3a M IOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PynumenTtapubsle  opranbl M aTaBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHUE,



OMOXUMHUYECKHUE U MAaTEMAaTUYECKUE METOIbl U3YyUYEHUs IBOIOLUU. ['OMONIOrMYHbIE
redbl. COBpEMEHHBIE METO/IbI MOCTPOCHUS (PUITOTEHETUYECKUX IE€PEBHEB.

XPpOMOCOMHBIE MyTalli{ U 3BOJIIOLUS TEHOMOB.

OOmume 3aKOHOMEPHOCTH (TpaBwiia) 3BOMONMH. [Ipunyun cmenvli yHKyuil.
HeoOpatumocTs 3BOmIONMHU. AfantuBHas panuanus. HepaBHOMEpHOCTH TEMIIOB
ABOJIIOLINH.

JdeMoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mrosep, O. I'ekkelsb.

Tabmumpl u cxembl: «OUIOTEHETUYECKUN PSIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepb»y,  «Cteronedansy,  «Puanoduthy,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30Hb 3emiun», «peid KOHTHHEHTOBY,
«Penukthly, «HadanpHble cTaauu 53MOpPUOHANBHOTO PAa3BUTUSA TO3BOHOYHBIX
KUBOTHBIX», «['OMOJOrMYHBIE M AHAJOTMYHBIE OpraHe», «PyInMeHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Opbl YEJIOBEKAa W IIMMIaH3e», «lJaBHbBIE
HaIpaBJICHUS IBOIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH HBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUU, TepOapuu, MYJSDKM HMCKOMAEeMbIX OCTAaTKOB
OPraHu3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IlpoucxokaeHue U pa3BuTHe )KM3HU Ha 3emJie

HayuHble rUmoTe3bl NpPOUCXOXKIEHUS >KU3HM Ha 3emie. AOuUOreHe3 u
naHcrepmusi. [JloHayuHble IpenCTaBlIeHUs O 3aPOKJICHUU JKU3HU (KPEaAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOXKICHHUS JKU3HU U €€ onpoBepxkeHue onsiraMu .
Penu, JI. Cnamnannanu, JI. [Tactepa. [Iponcxoxaenue sKu3HA U aCTPOOHOIIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Inanerapnas
(reonmoruueckas) SBOJIONUA. XHUMHUYECKas »dBOJIONUSA. AOUOTEHHBIH CHHTE3
OopraHnueckux BemecTtBs u3 Heopranudeckux. Ombir C. Mummepa u I'. FOpm.
O6pazoBanue noaumMepos u3 MonoMepoB. KoanepBarnas runote3a A. M. OnapuHa,
runore3a nepBuyHoro OynboHa JIk. XongeitHa, reHeruueckas rumote3a [
Ménnepa. Pu6osumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emnn u MmeToibl €€ n3yueHus. MickonaeMple OpraHu4eCcKUe OCTaTKU.
['eoxpononoruss u e€ meroapl. OTHOCUTENbHAS M aOCOJIOTHAs T€OXPOHOJIOTHUS.
["'eoxpoHoONIOrMYecKas IKajaa: S0HbI, 3pbl, IEPUO/BI, JTOXH.

HavanpHble 53Tanbl OpraHMYecKoW »HBONOUMH. [losBIEHHME U 3IBONIOLHUS
NEPBBIX KJIETOK. DBOMIONUA MeTaboian3Ma. BO3HMKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIECTB.
CrpomatonuTtsl. [IpokapruOTHl U 3yKapHUOTHI.



[Tpoucxoxaenue 3ykapuoT (CuMOUOreHe3). IBOIOIUOHHOE MPOUCXOKIECHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PyIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIIOIMU BBICIIUX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pacrennii. Bpixoxy pacremun Ha cymy. IlosBneHue CHOpOBBIX pacTeHUM H
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoMCXOKIIeHHE IBETKOBBIX
pAaCTECHUH.

OCHOBHBIE 3Talbl SBOJIOIHHM KXUBOTHOrO Mupa. OCHOBHbIE apoMOp¢o3bl
XKUBOTHbIX. Benackas (ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKU3Hb B BOJE. DBOIIOLHUS MO3BOHOUHBIX.
[Ipoucxoxnaenne ampubuii u pentwimil. [IpoucxoxaeHue MICKONUTAIOINIMX U
ntul. [lpuHuun xmouyeBoro apomopdosa. OcBoeHHE OECMO3BOHOYHBIMU U
ITO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

PasButre xu3HM Ha 3emie IO 3paM M NEpPUOJaM: apXeil, MpOTEepO30H,
najgeo30m, Me3030#, KaiftHo301. O0111as XapaKTepUCTHKA KJIUMAaTa U Fe0JIOTHYECKUX
npotieccoB. [losiBieHre U pacuBeT XapakTEPHBIX OPraHU3MOB. YTJIE0Opa3oBaHUE:
€ro yCJIOBUSA U BIIMSHUE HA ra30BbIN COCTaB aTMOC(EpHI.

MaccoBbie BBIMUPaHHSI — 3KOJOTHUYECKUE KPHU3UCHI mpouuioro. [IpuunHel n
CJIEICTBUS MAacCOBBbIX BbIMUpaHUU. COBPEMEHHBIH SKOJOTHYECKUN KpPHU3UC, €ro
ocobenHocTtH. [IpoGiaema coxpaneHus 6nopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHE TPyl OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnamnanuany, JI. Tlactep, 1. . Meunukos, A. U.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6nuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa mo
U3YUYEHUIO CaMO3apOoxAeHUs Ku3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTanbl  HEOPraHWYECKOW  HBoMOUUM», «['€oXpOHOJIOrMYecKass  IIKaJiay,
«HauanpHble 3Tanbl OpraHUYeckoi 3BooLUn», «Cxema o0pa3oBaHUs PYKapHOT
nyTéM cumoOuoreHeza», «CucremMa XKuUBOM HpUpoAbD», «CTpoeHue BHpYyCay,
«Apomopdosbl  pacrenuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHoroksierounsle  Bogopocim»y, «Mxwu», «llanmopoTtHukm», «l'oocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTEHUI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIXY», «IIpocteitmuey», «Kumeynononaoctuoiey», «Ilmockue
yepBu», «YnenucroHorue», «PuiOb», «3eMHOBOAHBIE», «lIpecMbikaroniuecs,
«IItuupy, «Mnekonuraromnme», «Pa3BuTre )XU3HU B apXEHUCKOU 3pey», «Pa3Burue
)KU3HU B TMPOTEPO30OMCKON 3pe», «Pa3BuUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KAWHO30MCKOM 3peEy,
«CoBpeMeHHas cucTeMa OpraHuYECKOTrO MUPay.



O6opynoBanue: repObapuuM pacTeHU pa3IUYHBIX OTAEJOB, KOJUIEKIIUH
HAaCEKOMBIX, BJIAKHBIE NIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX dKMUBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUU
OKAMEHEJIOCTEN, TOJIE3HBIX MCKOIMAEMBIX, MYJSDKA OpPraHUYECKUX OCTATKOB
OpPTraHU3MOB.

BupryaabHas jadopaTopHasi padora «MojennpoBaHue onbITOB Musiepa—
FOpu no n3ydeHuto abMOreHHOro CHHTE3a OPraHMYECKUX COSTMHEHUI B IEPBUYHON
aTmocdepe».

JlabopatopHasi padora «/I3ydyeHHe M ONHCAHME HCKONAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3yueHne OCOOCHHOCTEH CTPOCHHUSI PaCTECHHM
Pa3HBIX OTAEIOBY.

IIpakTHyeckas padora «/3yueHne ocoOEHHOCTEH CTPOEHHS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznensl u 3anaun aHTpONOJIOrUU. METOABI aHTPONIOJIOTUU.

CraHoBJIEHHE TPEACTABICHUN O IMPOUCXO0XKICHUM 4YeJOBEKa. PennrunosHeie
B033peHUs. COBPEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4eI0BeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MTOJIOKEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHOJIOTHYECKHE, $bU31M0I0r0-OMOXUMHUUECKHE,
noBezeHueckue. OTINYMS YeIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CHCTEMBI.

JBwxymiye cwibl ((pakTopsl) aHTpOIOreHe3a: OUOJI0oTUYecKue, ColMalbHbIC.
CooTHolIeHHEe OMOJOTUYECKUX U COLIMATIbHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHbBIE CTaJMM AHTPOINOreHe3a. PaHHHE 4YenoBeKOOOpas3HbIe 00€3bsSHBI
(TPOKOHCYIIBI) U paHHHUE MOHTHIBI — OOIIHE MPEAKU YeTOBEKOOOPa3HBIX 00€3bsH U
Jro/iel. ABCTPAJIONIUTEKU — JIBYHOTHE MPEJIKHU JIIOAeH. YeIOBEK yMeEblil, epBbIE
M3TOTOBIIEHUS OPYIAUH Tpyaa. UenoBeKk NpsMOXOISIIAN U TIEPBBIM BBIXO/I JIFOACH 32
npeaensl Appuku. UenoBek reiaens0eprekuii — o0nui npeaoK HeaHAepTaIbCKOTO
YEJIOBEKA M YEJIOBEKa pa3syMHOro. YenoBeK HEAHAEPTAIbCKUUA KaK BHUJ JIIOJAECH
XOJIONHOTO KiMMara. YeloBeK pa3yMHBId COBPEMEHHOIO THIIA, JIEHUCOBCKHUM
YeJIOBEeK, OCBOEHHME KOHTHHEHTOB 3a mpenenamu Adpuku. [laneoreneruka u
MaJI€OreHOMUKA.

OBOJIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJSIMIX
yenoBeka. MyTannoHHBIH mporecc U noigumopdusm. [lonmynsiuoHHbIE BOJIHBI,
npeiid renoB, murpanus U «3G@eKT ocHOBATENS» B MOIMYNIALUIX COBPEMEHHOTO
YEJI0BEKA.



UYenoseueckne pacel. [loHstue o pace. bonbmme pacel: €BponeougHas
(eBpaswmiickas),  aBCTpajio-HErpoujHAs  (PKBAaTOpUalibHAs),  MOHTOJIOUIHAS
(a3uaTcko-aMepuKaHckasi). Bpemss m myTu paccesieHHs] 4YeJOBEKa IO IJIAHETE.
EnunctBo  4yenoBedecknx — pac.  HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[TpucnocoO6IeHHOCTh YeNOBEKa K Pa3HBIM YCIOBHUSM OKPYXKAIOIIEH Cpepl.
Bnustaue reorpaduueckoit cpenbl U apetida reHoB Ha MOP(HOTIOTHIO U (PHU3HOJIOTHIO
YeJI0BEKa.

MexauciuminHapaple  MeToAbl B (usuwdeckoit  (OMOJIOTHYECKON)
AHTPOMOJIOTUU.  ODBOJIOIMOHHAS ~ QHTPOMOJIOTHS W MaJICOAHTPONOJIOTHUS
YEeJOBEYECKUX MOMYJSIUA. brocounaibHble HUCCIEIOBAHUS MPUPOJLI YEOBEKa.
HccnenoBanre K03BOJIIOLMHY OUOJIOTHYECKOTO U COLIMATILHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpetsr: Y. lapsun, JI. JIuku, 5. . Pornnckuii, M. M. I'epacumos.

Tabmuibl u cxembl: «MeTombl aHTpOTIONIOTUNY, «[ 0JIOBHOW MO3T YeloBEKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT 4YeloBeKa M CKeJleT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBbIY, «/|BHXKyILIME CHIIBI AHTPOIIOTE€HE3A», « DBOJOLHOHHOE
IpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuii yenoBek» «Heanaepranpusy, « KpoMaHbOHUBD,
«IIpenku yenoBekay, «ITarnbl SBOJIOLUU YEJIOBEKA», «Packl 4elIoBeKay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTeH, MPEeAMETOB MaTepuaIbHOU
KyJbTYpbl ~TIPEAKOB 4YejoBeka, penpoaykiuu (portorpadhum) KapTUH C
MU(DOJIIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
dboTorpadun Hax0IOK UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJICITh
yeperna 4yesloBeKa U ueperna NMMITaH3€e, MOJIeIb KUCTH Y€JIOBEKA M KUCTH IIUMIIaH3e,
MOJEIH TOpCa MPEIKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne o0cCOOEHHOCTEH CTpPOEHHUS CKeJeTa
YEeJI0BEKAa, CBSA3AHHBIX C MPSIMOXOXKICHUEM.

IIpakTH4yeckas padora «/3ydyeHne 3K0JIOrMUECKUX aJanTalui YeIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aUMOOTHOIIEHHSIX OPraHM3MOB U
HATOPraHU3MEHHBIX CHCTEM € OKPY:KaKIIeHl cpeaou

3apokIeHne U pa3BUTHE dKOJIOTHH B Tpynax A. ['ymOGonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun
sK0J0TUH. CBSI3b 3KOJIOTUU C JPYTUMH HAYKaMHU.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
npupoAHble W JiabopaTtopHble. MoJenupoBaHre B HKOJOTUU. MOHUTOPHUHT
OKPYXaIoIel CpeIbl: JTOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HayeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. KOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBS3€W 4enoBeuecTBa C npuponon. GopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U SKOJIOTUYECKON IPAMOTHOCTH HACEJICHUSI.



JdeMoHcTpanuu

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, H. A. Cesepiios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxembl: «Pa3gensl 3Kogorum», «MeToasl 3Kojgorum», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEIbI».

JlaGopaTopHast padora «3yuenue METOJ0B DKOJIOTHYECKUX
HUCCIIEI0OBAHUI.

Tema 7. Opranusmsl 1 cpefa oOMTaAHUS

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiicTBus. Knaccudukanus
IKOJIOTHUYECKUX (HAKTOPOB: abMoTHUECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JeHCTBUA 3Kosiornueckux ¢akropos. IIpaBuino munumyma (K.
[lnpenrens, F). JIu6ux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBL.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid dakrop. [eiictBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. JKOJIOTUYECKHE TPYMIIbI
pacTeHUil M >KUBOTHBIX II0 OTHOIIEHUIO K cBeTy. CHUrHajibHass poJib CBETA.
DOTONEPUOIU3M.

Temnepatypa kak 3kojorumueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Mmsbl. [10MKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak 3konornueckuit dakrop. I[IpucmocobieHus pacTeHHil K
HoJIIepKaHUI0 BogHOro OanaHca. Knmaccudukanus pacTeHHl 1O OTHOIICHUIO K
Bojie. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXKHUMA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
rilyOMHHasT  TMOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DPU3UKO-XUMHUYECKUE
0COOEHHOCTH cpejl 00uTaHus opranu3mMoB. [IpucnocobieHrst Opranu3MoB K KU3HU
B Pa3HbIX Cpeaax.

buonornyeckuie put™mbl. BHemiHne W BHyTpeHHHUE pPUTMbI. CyTOUYHBIE U
roJM4yHble PUTMBL. [IpUCIIOCOOIEHHOCTh OPraHMW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznenusie hopmbl opranu3moB. [loHsTue o sxuzHeHHol popme. Kuznenunie
dbopMbl pacTeHHMl: JEpeBbs, KyCTapHUKH, KYCTAapPHUYKH, MHOTOJICTHHE TPaBBHI,
olHOJNEeTHUE TpaBbl. JKu3HeHHBIE (DOPMBI KUBOTHBIX: THAPOOMOHTHI, TEOONOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue pakTopsl. Buapl OMOTHYECKUX B3aUMOEHCTBUI: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusMm, koomepanus, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduaeckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, Gadbpudeckue). 3HAYCHHE



OMOTUYECKUX B3aUMOJACHCTBUN [JIsl CYIIECTBOBAaHUS OpPraHu3MOB B Cpelie
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuubr u cxembl: «IOkonorudeckue (akTtopbn», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TEIIOKpOBHbBIE
KUBOTHBIC», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DU3MOJOTHYECKUE aJalTaluu
KUBOTHBIX», «Cpenbl o00MTaHUS OpraHu3MoBy, «buonornueckue pUTMBIY,
«Kuznennslie popmbl pacTeHU», «Ku3HEHHBIE POPMBI JKUBOTHBIX», « DKOCHCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMa XBOWHOro Jsecay, «llemm mnutanusy,
«XUIITHUYECTBOY, «lTapazutnuzmy», «KoHKypeHus», «CumMOmn03»,
«KoMMeHcanuzm».

O6opynoBanue: repbdapu pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PAKTOpOB, TepOapuu CBETOIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBHIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapuu U KOJUIEKIIUU TEIIOTI00UBBIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBLIX PACTCHHM, dydena MTHUIl U 3Bepei, repdapuu
pacTeHuil, OTHOCAIIUXCA K rurpoduram, kcepoduraM, mMe3opuraM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJIJIEKIINH KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpelax,
repOapuu W KOJUICKIIMM PACTCHUH W SKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUM >KM3HM, repOapuu u
KOJUICKIIMM PACTEHUN U KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JTMYHBIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlabopaTtopuasi padora «BpIsiBICHUE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETAY.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIEHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTtopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUI U3 PA3HBIX
MeCT OOUTaHHUS.

Tema 8. Ikos10rvsi BUAOB U MOMYJIAUI

OKOJIOTUYECKUE  XApaKTEpPUCTHUKA  MOMYJIALIUH. [lomymsimuss ~ Kak
ounonornyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3NUECKUX OapbepoB U
0COOEHHOCTEH OMOJIOTMU BUAOB B (POPMUPOBAHUM MTPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJISIUU: YHUCIEHHOCThb, IUIOTHOCTb,
BO3pAacTHasi M TOJIOBAs CTPYKTypa, pPOKIAEMOCTb, NPHUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUS.

Dkosioruyeckas CTpykrypa nonyisiuud. OneHKa YUCIEHHOCTU MOMYJISILHHY.
JuHamuka nonyisiuuu U e€ peryisiiusa. buoTudeckuil MOTEHIMAN MOMYJISIIHUH.
MoaenupoBaHnre TUHAMUKH onyJsaiuu. KpuBbie pocTa YUCICEHHOCTH MOMYJISIIIHY.
KpuBble BbDKMBaHUA. Perymnsiius YUCICHHOCTH MONYJALMMA: posib (PaKTOpoB,



3aBUCAIIUX U HE 3aBUCALIUX OT MJIOTHOCTH. DKOJIOTUYECKUE CTPATeruu BUIOB (T- U
K-ctparerun).

[Tonarue o0 sKoJorMYecKod Huie Buaa. MectooOutanue. MHoroMmepHas
Mozenb dkosormdeckon HumM Jx.M. XatunmHcona. Pa3zmepsl 3kosormyeckon
Hui. [loTeHnManbHas U peaaTu30BaHHAs HUIIIN.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BuAbl M HX >KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJECHUSI U MUTpaluid KUBOTHBIX. buosnorunyeckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JdemoHcTpanumn

[Toprper: Hx. M. XaTuynHCOH.

Tabmuubl U cxeMmbl: «DKOJIOTMYECKUE XaPAKTEPUCTUKU MOMYJISLHUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiuuu», «Bo3pacTHble  NHpamMuabl
nonyysiiun», «CKOPOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mojensb skonorndeckon Huu Jx. M. XaTyuHcoHay.

ObopynoBanue: repdapun pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

JlabopaTtopHnasi paGora «lIpucnocobiieHus ceMsiH pacCTeHUM K PacCeICHUIO.

Tema 9. Jkosorust coodmecTB. IKOJOrHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsi3u MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLIEHTbl, KOHCYMEHTHI, PEHYLECHTBHI.
Tpoduueckne ypoBuu. Tpoduueckne menum u cetn. AOHMOTHYECKUE OJIOKU
skocucteM. [TouBbI U Wbl B 3KOocucTeMax. KpyroBopoTt BEHIECTB U MMOTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE OKA3aTENN YKOCUCTEMBI. boMacca 1 MpoayKIHs. DKOJIOTHYECKHE
UpaMUIbl YUCEN, OMOMACCHI U YHEPTHUHU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dunykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX I[PUYMHBL. AHTPONOIE€HHbIE BO3JICUCTBUS Ha
cykueccuu. Knumakcnoe coodiiectBo. buopasnoodpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOITIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03€P U peK. DKocucmembl Mopel U
oKeanos. Ixocucmemvl MyHOp, 1€co8, cmenell, NyCmblHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTema. ArpoueHo3. Paznuuns
MEK]ly aHTPOIIOTEHHBIMU U MPUPOAHBIMU IKOCUCTEMAMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opopckas
dbnopa u ¢dayna. CuHaHTpOomm3alnus TOpPOACKON ¢ayHbl. buomormyeckoe u
X035MCTBEHHOE 3HAUYECHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco sgghekma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kocucmem. IlepeHOC PHEPIUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTONYMBOCTh OPTaHU3MOB, MOIYJISILUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 6030eticmaust 3a2psA3HeHUl PA3HbIX MUNO08 HA CYOOP2AHUZMEHHOM,
OD2AHUSMEHHOM,  NORYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbI
9KOJIO2UYECKO20 HOPMUPOBAHUSL AHMPONO2SEHHO20 B030eticmeus. MeTononorus
MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTCHHBIX YKOCHCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykrypa  OuoueHO3a»,  «DKOCUCTEMA

IIUPOKOJIUCTBEHHOTO Jecay, « IKOCHCTEMa XBOWHOTO Jiecay, « ODyHKIIMOHATHHBIC
TPYIIIBI OPTAaHU3MOB B dKOocHCcTEME», «K KpyroBopoT BemecTB B akocucTemey, «Llernn
nuTaHus (TMacTOWIIHAS, MAETPUTHAS)», «DKOJIOTHYECKas TMHpaMUia YHCEI»,
«DKOJIOTUYECKasl MUpaMuIa OMoMacch», «IKOJIOrHYecKas MUpaMua YHEPTHI,
«O6pazoBanne 6omotay, «llepBuuHas cykueccus», «BoccTaHOBICHHE Jeca Tocie
noxapa», «JKOoCHUCTeMa 03epay», «ArporeHo3», «KpyroBopoT BewIECTB U MOTOK
SHEpPruu B arpoueHose», «[Ipumeps! ypoosKocucTem.

ObopynoBanue: repbapuu pacTeHUH, KOJIJICKIIUU HACEKOMBIX, Uydena MTHII U
3Bepel, repoapuu KyJIbTYPHBIX U TUKOPACTYIUX PACTECHUH, aKBapUyM KaK MOJIEIb
KOCHCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanrue ypO03KOCUCTEMBDY.

JlaGopaTopnass paGora «lI3yueHue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoieHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, Ha CYXOJIOJbHBINA UM IOMMEHHBIN YT, 03€pO, O0JI0TO)».

IKCKYpcusi «IDKCKypCUsl B arpo’KoCHUCTeMy (Ha MOJe WA B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanpHast IKOCHCTEMA

buocdepa — obOmerutanerapHas o0oyiouka 3eMiu, TII€ CYIIECTBYET WU
CyILIECTBOBaJIa >kU3Hb. Pa3BuTHe mpencrasieHuit o buocdepe B Tpynax . 3rocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. Ob6mactu 6mocdepsr u e€ coctas. Kupoe
BelecTBO Orocdepsrl U ero GyHKIUH.

3aKOHOMEpPHOCTH CyIIecTBOBaHUs Ouochepnl. OcobeHHocTH Ouochephbl Kak
rI100anpHOM 3KOoCcHCcTeMBI. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB ¥ OMOTEOXUMHUYECKHUE ITUKIBI (YTIepo/ia, a30Ta). PUTMHYHOCTS siBIIEHUH B
ounocdepe.



3onanbHOCTH Onochepsl. [TonsTre 0 6uome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA,
XBOMHBIE Jieca, CMEIaHHbIE M IIWPOKOJIMCTBEHHbIE Jieca, CTEMW, CaBaHHBI,
MyCTBIHU, TPOMMYECKHUE JIeca, BHICOKOTOpbs. Kiumar, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u (QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITAA U
onochepHbIX PYHKIIHUM.

JdeMoHcTpanuu

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

Tabmumpr u cxemsl: «I'eocdeps 3emmn», «KpyroBopor azora B mpupome»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KHUCIOpOJa B MPUPOIAEH,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cyliny, «Kiaumatuyeckue
nosica 3emnn», «TyHapay», «Takra», «Cmemanneiii gec», «lIIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiasy, « Tponudeckuii jiecy.

O6opynoBanue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIIas cpeaa

DKOJIOTMUECKHE KPU3UChl M HMX MpUYMHBL. Bos3nelicTBue uyenoBeka Ha
ounocdepy. 3arpszHeHre BO3AYIIHON cpeibl. OXpaHa Bo3/1yXa. 3arpsi3HeHUE BOTHON
cpeasl. OxpaHa BOAHBIX pecypcoB. Pa3zpymienne mnouBbl. OXpaHa MHOUYBEHHBIX
pecypcoB. M3menenue kimmara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTENbHBIN U KUBOTHBIN Mup. OxpaHa
pPacTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJIBI.
Kpacubie xuuru. OcobGo oxpansiembie mnpupomnbie Tepputopun (OOIIT).
Borannueckue casbl 1 300J0THYECKHE ITAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA U IPUPOIBIL.
PanvonanbHOE  MPUPOJIONOJIB30BAaHUE M COXpaHEHHE  OMOJOTMYECKOTO
pazHooOpazus 3emuu. OOmME 3aKOHOMEPHOCTH TJI00ANBHBIX 3KOJIOTMYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €T0 BEPOSTHBIE MOCIEACTBHSL.

Pa3zBuTne METONOB MOHHMTOPUHIA PAa3BUTHUSL OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccre0o8anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcsoi.
Hayuonanvnvlie ungopmayuonnvie cucmemsol, obecneyugaroujue 0ocmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoBbl
sKOpeadburumayuu IKocucmem U Ccnocob6o8 6OopvdOvLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus MopcKux u Ha3eMHvIX IKOCUCHEM.

JdeMoHcTpanuu

Tabmu1s! 1 cxeMsl: «3arpsi3HeHne aTMOC(epbl», «3arps3HeHne THAPOcheps»,
«3arpsizHeHue nouBbl», «[lapHukoBslii 3¢ dexT», «Ocobo oxpaHseMble TPUPOIHBIE
TeppuTOpun», «MoAeNH yrpaBisieMOro MUPay.



Oo6opynoBanue: ¢GoTorpapuu OXpaHsSEMbIX pPACTEHUM M KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
oOydJaronmuMucs MporpaMM CpemHero oO0miero oOpa3oBaHMs: JIMYHOCTHBIC,
MeTaIpeIMETHBIC U TIPEIMETHEIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MPOTpaMMbI 1O OHOJOTUU
BBIICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YYaroUUMUCA POCCUUCKON
TPKIAHCKOW MICHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIHHOCTH
U CaMOOIIPENENCHUIO, Haauyue Mmomusayuu K OOyUYEHHIO  OMOJIOTHH,
yeneHanpasienHHoe paszeumue BHYTPEHHHUX YOEXKIEHUW JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCA PYKOBOJCTBOBATHCS B CBOCH
JEATETLHOCTH IIEHHOCTHO-CMBICIIOBBIMUA  YCTAaHOBKaMH, TMPHUCYIIUMH CHUCTEME
Ouonornueckoro o0pa3zoBaHus, HalU4Ue NPABOCO3HAHUS SKOJIOTHIECKON KYIbTYPBHI,
CcnocobHOCmuU cmasums NENH U CTPOUTDH KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS MPOrPAMMBbI IO OMOJIOTUU JOCTUTAIOTCS B
CAMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTM B COOTBETCTBHH C
TPaJAUIIMOHHBIMUA POCCUHUCKUMHE COIIMOKYJIbTYPHBIMU, HCTOPUIECKUMHU U TYXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH, TPUHATHIMUA B OOIIECTBE MpaBWJIAMU WU HOPMaMU
MOBEJACHUS U CIOCOOCTBYIOT MpOILIECCaM CaMOINO3HAHUS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3MIMHM JMYHOCTH, NATPUOTHU3MA U
YBAOXEHUS K 3aKOHY U MPABOIOPSAKY, YETOBEKY TPYJa U CTapIIeMy IMOKOJEHUIO,
B3aMMHOTO YBa)KCHHSI, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACICIUI0 U
TpaauIMsIM MHOTOHAI[MOHAIbHOTO Hapoaa Poccuiickoit ®dexeparuu, mpupone u
OKpY’KarolIeu cpene.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHS yueOHOoro mpeamera «buonorus»
JOJKHBI OTpakaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYaIOIINXCs PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJACHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIlEeCTBa, PACIIMPEHUE KU3HEHHOTO
OTIbITA M OTBITA JCATEIHHOCTUA B MPOIECCE peaTu3allii OCHOBHBIX HAMPABICHUN
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MPaB 1 00S3aHHOCTEH, YBa)KEHUE 3aKOHA
Y TIPABOTIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATETLHOCTH MPHU CO3/IaHUU YUEOHBIX
IPOEKTOB, PEIIEHHMH Yy4eOHbIX W MO3HABaTEJIbHBIX 3aJa4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIEHUI0 K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOUX JECUCTBHUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSMU, KYJIbTYPHBIMHU LIEHHOCTSAMHU U
COL[MAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX W HCCIEAOBATEIbCKUX 3a/7ayd, YBaXUTEIbHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAXKIAHCKON UICHTUYHOCTH, TATPUOTU3MA,
YBaKE€HHS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM Kpau, CBOK PonMHy, CBOM f3bIK M KYJbTYPY, IPOLLIOEC W HACTOSIIEE
MHOTI'OHalMOHaJIbHOro Hapoaa Poccnu;

IIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSATHUKAM MPUPO/IbI,
JNOCTHXEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BUTHE OWOJOTWMH, TOHWUMAHUS 3HAYCHHUsS] OWOJOTMM B TO3HAHUH 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO u 3amurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOIO MPUHATHS ILEHHOCTEM CEMEUHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaposoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKIIOYAs 3CTETUKY OBbITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAHHUE YMOIMOHATBHOTO BO3ICUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPD@XEHHIO B Pa3HbIX BHUIaX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢pusuuyeckoro BocnUTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbS H
IMOLMOHAIBHOIO 0J1arOMOTy YU :

NOHMMAaHUE U peanu3aliysi 310pOBOro 1 6€30MacHOro o0pas3a *KU3HU (310pOBOE
NUTaHuE, COOIIOICHNE TUTUEHUYECKHUX MPAaBUII K HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHSATUH W OTAbIXa, peryispHas ¢u3nueckas aKTHUBHOCTb), OEpekHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE LEHHOCTH MPAaBWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0e30MacHOro MOBEICHUS B CUTYallUIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHmoTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOTr0 BOCIIUTAHUS:

TOTOBHOCTh K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTh K AKTHUBHOM JESTEIbHOCTH TEXHOJOTMYECKONM M COLMATIbHON
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITENHHO
BBIIIOJIHATH TAKYIO JI€SITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaMm mpodeccrnoHaNIbHON NesSTEIbHOCTH, YMEHHE
COBEpILIaTh OCO3HAHHBIA BbBIOOP Oyaymied npodeccu U peasu30BbIBATH
cOOCTBEHHbIE KU3HEHHbIEC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA:

HKOJIOTHYECKH 11eJ1ecO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTypbl: NPUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TOCTYNIKOB M OLIGHKM MX BO3MOXHBIX IOCJHEACTBUI 1S
OKPYKarOIIEU CPELBI;

OCO3HaHHUE TrI00aJbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMbIE TP U3yUYEHUU OMOJIOTUY 3HAHUS
M YMEHUA TpU peHIeHHH TMpoOsieM, CBA3AHHBIX C  pallOHaJIbHBIM
IPUPOAOINOIb30BaHUEM  (COONIOZEHME  TpaBUi  NOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHSI B HOKOCHUCTEMAax, OXpPaHy BHUJIOB,
IKOCUCTEM, Orochepsr);

AKTMBHOE HENPUATHE AEHUCTBUM, IPUHOCAIINX BPE OKPYKAIOIIEN PUPOAHOU
cpene, yMeHHe MPOTHO3UPOBATh HEOIArOMPUATHBIE HYKOJIOTUYECKUE TOCIEICTBUS
pEeANPUHUMAEMbIX IEUCTBUI U MPEJOTBPALLATh UX;



HaAJIMYKME PAa3BUTOTO HKOJOTHUECKOTO MBILIUICHUS, YIKOJOTHUYECKON KYJIbTYpHI,
OTIbITA JesITeTbHOCTH IKOJIOTUYECKOI HaNpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCS MMH B TO3HABATEIbHOH, KOMMYHHKAaTHMBHON W COLMAIBHOM
IPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN AESITETbHOCTH 3KOJIOTUYECKON
HANPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIECTBEHHOM MPAaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBHSI MEX1y JIFOAbMHU U TIO3HAHUS MUPA;

NOHUMaHUE crenupUKd OHOJIOTUM KaK HayKd, OCO3HaHHs e€ poiu B
(GOpMHUPOBAHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU IIEIOCTHOTO
Ipe/CTaBICHUsT 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YEIOBEKa U
o0miecTBa, B IMO3HAHUU MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pelleHuH MpoliaeM
COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OHMOJIOTHH JJISi COBPEMEHHOW LMBUIM3ALINU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3/JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTb PECypCHble  MpOOJIeMbl  pa3BUTHUSA
YeJI0BeUeCTBa, IIOMCKA MyTeH BbIX0/a U3 II00ATBHBIX SKOJIOTUYECKUX MPOOJIEM U
olecrieueHHsi  mepexoja K  YCTOHYMBOMY  DPa3BUTHIO,  PALMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJOTMUECKUX 3HAHUH B LEJAX
NOBBIIIEHUST O0IIell  KyJbTYypbl, €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOW 4YacTH (YHKIMOHAIBLHONW IPaMOTHOCTU OOydaromuxcs, GopMupyemoii
IpU U3Y4eHUH OUOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS [UId aHalu3a W
OOBSICHEHUS SBJICHUN OKPY’XKAIOIIET0 MHUpa M MPOUCXOIANIMX B HEM M3MEHEHUH,
yMeHUue JenaTh OOOCHOBaHHbBIE 3aKJIIOYEHHS HAa OCHOBE HAy4yHBIX (DAKTOB U
UMEIOLINXCS JAaHHBIX C LENbIO MOTYYSHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEBHO HCIIOJIB30BATh OMOJOTMYECKHE 3HAHUS IS
peleHus MpooyieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME IICHHOCTH HAyYHOW JEATENbHOCTH, FOTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHAUBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30BaHUIO |
caMo00pa3oBaHNI0, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUI MO OHONOTHH B
COOTBETCTBUU C KU3HECHHBIMH MTOTPEOHOCTAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHbIe pe3yiabTaThl OCBOCHHUsST y4eOHOTo mpenmera «buomorwsy»
BKJIFOYAIOT: 3HA4YMMbIe i1 (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHSA, OTPAXKAIOIINE
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa M CHEHUPUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, sIBJICHHUE, MPOILIece,
CUCTeMa, HAy4YHbIH (haKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleI0BaHne, HAOIII0ICHNEe, I3MEPEHHNE, SKCTICPUMEHT U IPYTHUE); YHUBEPCATHHBIC
yuyeOHble JeHCTBUS (MO3HABaTEIbHbIE, KOMMYHHKATUBHbBIC, PETYJISTUBHBIC),
obecneyuBaroniue GopMupoBaHue PyHKIIMOHAIBHOW IPaMOTHOCTH M COIMAILHOM
KOMIETEHIIUM  OOYYaloIMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl  UCIOJIb30BaTh
OCBOCHHBIC MEXKIMCIUTUTMHAPHBIC, MUPOBO33PEHUCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIEe ICVCTBUS B TTO3HABATEIILHON U COIIMAILHON TIPAKTUKE.

B pesynbTraTe nzydyenusi OMOJI0TUU HA YPOBHE CpPEIHETO 00IIero oopa3oBaHus
y oOyuatomierocs OyayT cOpMHpPOBaHbI MO3HABATENIbHBIE YHUBEPCAIbHbIC
ydeOHbIEe JeHCTBUS, KOMMYHUKATUBHBIC YHHBEPCAJIbHBIE Y4eOHBIC EHCTBUSI,
PETYISATUBHBIC YHUBEPCAILHbBIE YU4eOHBIC JEHCTBUS, COBMECTHAS JEATEILHOCTD.

MeranpeaMeTHbIE PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHMs TOJKHBI OTPAXKATh:

OBnanenue YHHMBepCaAIbHbIMH y4eOHBIMU NMO3HABATeJIbHbIMH
AeCTBUSIMM:

1) 6a30Bble JIOrHYecKUe AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIU3UpoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, cCUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSATUAMH );

OMpeNeNsaTh LeNu JeATeIbHOCTH, 3a/laBas MapaMeTpbl M KpPUTEPUU HX
JOCTHIKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTOCTABICHHBIMU LIEIISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHSATHS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUMN
YKUBOW MPUPOJBI;

CTPOUTH JIOTMYECKHE pPACCYXKIEHUs (MHIYKTUBHBIC, JI€yKTUBHbIC, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MOJICITLHBIE CPEACTBA ISl TPEACTABICHUS CYIIIECTBEHHBIX
CBA3€d M OTHOIICHUM B U3Y4aeMbIX OHMOJOTMYECKUX OOBEKTAaX, a TaKKe
IPOTUBOPEYHMI PA3HOrO pPOJA, BBIABICHHBIX B Pa3jIMYHbIX HHMOPMALMOHHBIX
HMCTOYHUKAX;



pa3pabaTbIBaTh IUIAH PELICHHS MPOOJIEMBbI C YYETOM aHaIN3a UMEIOIINXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCTIEACTBUN A TENbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paOOTy B YCIOBHSIX PEAbHOT0, BUPTYaIbHOTO
¥ KOMOMHMPOBAHHOTO B3aHMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 60a30BbIe HCCJIeI0BATEIbCKHE NeiiCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEILICHHsI MPAKTHUECKUX 33a]a4, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONIb30BaTh pa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPEoOPa30BAHUIO M TPUMEHEHHUI0 B Y4eOHBIX
CUTYyalMsIX, B TOM YHCJIE TIPH CO3JaHUN YUEOHBIX M COLIMAIbHBIX IPOCKTOB;

(dopmMHUpoBaTh HAYYHBIN TUI MBIIUICHHS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSMHU M METOJIAMH;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENBHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBIISAITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM aKTyaJM3MPOBaTh 3ajauvy,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus, HaXOIUTh apIyMEHTHI JJIs1 TOKa3aTeIbCTBAa CBOUX
YTBEPXKACHUI, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBIN MOMCK IEpEeHOca CPEACTB M CIOCOOOB
NENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yMETh TEPEHOCUTh 3HAHMSA B IO3HABATENBHYIO M MPAKTHUYECKYI0 00JacTu
KHU3HEIeATEIIbHOCTH;

yMEeTh MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJIE€W, MpeJiaraTh OpUTHHAIbHBIE TMOIXOAbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ nnopmanuei:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpPMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-IOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIOBapsiX U
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B HTepHeTe), aHamM3upoBaTh
UHGOPMAIIMIO PA3IMYHBIX BUOB U (POPM IMpeICTaBICHHs, KPUTHUECKU OLIEHUBAThH
e€ J0CTOBEPHOCTh M HEMPOTUBOPEUNBOCTH;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHATH PA3NIMUYHBIE METOJbI MPU TMOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJISI BBIMOJHEHUS YUEOHBIX
3ajay;

npuoOOpeTaTh OIBIT KCIOJIB30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHyI0  GoOpMy  MpeACTaBICHUS
ouonoruueckoi nudopmamuu (CxemMsl, rpapuKu, TuarpaMMbl, TAOIUIIbI, PUCYHKH U
Apyroe);

WCIIOJIb30BAaTh HAYYHBIA S3bIK B Ka4yeCTBE CpeAcTBa mpu paboTe ¢
ouosiornyeckod uHQOpMarMel: TPUMEHATh XUMHUYECKHE, (QU3NYEeCKue U
MaTEeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPEeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BJIaJ€Th  HABbIKAMM  paclo3HaBaHWs M 3alUThl  WH)OpMauw,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oO61eHme:

OCYIIECTBISTh KOMMYHHUKAITMHN BO BCeX c(pepax )KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIMCKYCCUM MO CYHIECTBY OOCYXIaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS TMpeiaraeMon
3a/1au, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB
JIMaJora WIA JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOIICHHs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJICUCTBHS, TMTOHUMATh
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU GopMe hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJTLHON
paboThI MpH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBAaTh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YUeOHOU 3a/1auu;

BBEIOMPATh TEMATHUKy U METOABl COBMECTHBIX JCHCTBUH C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH KaXKJOTO WIeHA KOJUICKTUBA;

NpUHUMATh TEIM  COBMECTHOW  JEATEIbHOCTH, OpPraHW30BHIBATH U
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JCUCTBUU,



pacnpenensaTb poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTb pe3yibTaThl
COBMECTHOH paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA U Ka)KAOI0 YYaCTHUKA KOMAH/Ibl B OOIIMIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

IIpe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATh MWJAEH C TO3MLUHWA HOBH3HBI,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh IO3UTUBHOE CTPAaTETHYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh HHUITUATUBHBIM.

OBJajeHne YHUBEPCAIbHBIMY PeryJsaTUBHBIMU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAaHUS [UIsl BBISIBICHUA MNpoOJIEM U UX
pEILICHUs B dKU3HEHHBIX U YU€OHBIX CUTYyalUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBblE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 370POBBIO U 3J0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIIBHYIO JCSITEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33J]aul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABIISATH IIJIaH PELICHUS TPOOIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U IIPENIIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYaLlUsM;

pacimumpsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OIIEHHBATh TPUOOPETEHHBIN OIIBIT;

CHOoCcOOCTBOBATh (POPMUPOBAHUIO M IPOSBICHUIO IIMPOKOM SPYIULUH B
pa3HbBIX O0JacTAX 3HAHWM, TOCTOSHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B JCSATEIBHOCTb,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJeTh HABBIKAMU  MO3HABAaTEIbHOM  peQuieKCMM Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHUM, UCIOJB30BaTh MPUEMBI pe(IeKCUU Il OLEHKHU CHUTyalluH, BblOOpa
BEPHOTO PEILLIECHUS;

YMETb OLICHMBATh PUCKH W CBOEBPEMEHHO IPUHHAMATh PELIEHHs II0 HX
CHIKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU aHaIu3€ pe3yJbTaToB
NESATEIbHOCTH;



3) npuHATHE Ce0A U APYTrHUX:
MPUHUMATh ce0sl, MTOHKUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;
OpPUHUMATh MOTHBBI W apryMEHThl JPYrMX I[pU aHalIu3e pe3yJbTaToOB
NEATEIIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBaTh CIIOCOOHOCTh MTOHUMATh MUP C MO3UILIUH JPYTOro YeJ0oBeKa.
HPEIMETHBIE PE3YJIBTATHI

[IpeameTHBIC pE3yNbTaTBl OCBOCHHS COJEPKAHHUS YYEeOHOro mpeameTa
«buonorusi» Ha yrayOJIEHHOM ypOBHE OPUEHTUPOBAHBI Ha oOecreyeHue
npopuapHOro  o0yueHust  oOydaronuxcss — Owosoruv. OHM  BKJIIOYAIOT:
cnenuduueckue g OMOJIOrMM HayYHbIE 3HAHMS, YMEHUS U CTIOCOOBI IEUCTBHM 1O
OCBOCHHIO, HHTEPIIPETAIIUU W MPEoOpa30BaHUIO 3HAHUH, BHUJBI ESITCIBHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUWM W MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKKE B
pealibHBIX KU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yapTaThl MPECTABICHBI 10
roJiaM U3y4yeHus.

[IpeameTHBIC pPEe3yNbTaThl OCBOCHUS y4ueOHOTO Tipeameta «buonorus» B 10
KJacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHWOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB  MNPUPOJbl M  PEIIEHUHU MpoOJeM  palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS, O BKJIQJIE POCCUHCKUX U 3apYyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraIme OUOJOTHYECKUE TEPMUHBI M TOHSTHS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTHYECKHE TCOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHTpax
MHOT'000pa3us ¥ MPOUCXOKICHUS KYJIbTYPHBIX pacTeHU ), 3aKOHBI (€IMHO00pa3us
MOTOMKOB TE€PBOr0 MOKOJICHHUSI, PACUICIUVIEHUS, YHCTOTHl T'aMET, HE3aBHCUMOTIO
HacienoBanuss [. MeHgenda, TrOMOJOrMYECKUX PSAOB B HACIEICTBEHHOU
u3menunBoctu H. . BaBuioBa), NpuHIMUIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMU HAyYHOI'O TO3HAHMS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMHUCAaHUE, HM3MEpPEHUE,
HaOJIFOICHNE, SKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbIEC NTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxkTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUS] OPraHOB U CUCTEM
OpraHOB PpACTEHMM, MKUBOTHBIX, YEJIOBEKA, TIPOIECCOB >KU3IHEACATEIBHOCTH,



MPOTEKAIOUUX B OPraHU3Max PacTEHUM, KUBOTHBIX M YeJIOBEKa, OMOJOTUYECKHUX
MPOIIECCOB: OOMEHAa BellecTB (MeTaboau3M), MPEeBpaICHUsT dHEPIUU, OpOKEHUs,
aBTOTPO(HOTO U rerepoTpoHOr0 TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MEi03a, raMeTorenesa, 3MOpHoOrenes3a, MoCTIMOPHOHAILHOTO PA3BUTHA,
pPa3MHOXKEHUSI,  WHAUBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIMBATh B3aUMOCBS3M MEXKIY OpraHOMJAMH KIETKH U HX
(GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUUSIMH, MEXIY
OpraHaMM W CHUCTEeMaMH OpPraHOB y pAacTEHHUil, XKUBOTHBIX W YEJIOBEKAa U HX
(GYHKIUSAMH, MEXAY CHUCTEMaMd OPraHoB W HMX (QYHKIUSIMH, MEXAY STanamMu
oOMeHa BEUIECTB, dTallaMy KJIETOYHOTO IIUKJIA U KU3HEHHBIX IIMKJIOB OPraHU3MOB,
ATaramMu 3MOPHOHAIBHOTO Pa3BUTHS, TEHOTUIIOM M (PEHOTUIIOM, (DEHOTHUIIOM H
dakTopaMu cpesibl 0OUTaHNUS;

YMEHHE BBISBIIATH OTIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHul, >KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE APIYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMAaTUUYECKUX TPYIII;

YMEHHE peniaTh OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXK/1Y UCCIEAYEMbIMU OMOJIOTUYECKUMH MPOLECCAMU U SBJICHUSIMU, J1€T1aTh
BBIBO/Ibl M ITPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTHYECKHEe pPaOOThI, COOIIOAThH
npaBuiia mpu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPITh HMX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, GopMynaupys Iejlb HUCCIEIO0BAHMS, aHAIM3UPOBATH IOJYYEHHbBIC
pe3ynbTaThl U JeNaTh BHIBOIbI,

YMEHUE Y4acTBOBAaTh B Yy4€OHO-MCCIIEIOBATEILCKONW PabOTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHUYECKHX
KOH(EPEHIIUSIX;

YMEHHUE OLICHMBATh 3TUYECKHE aCMEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
oOnacTu OMOJIOTUN U METUIIMHBI (KIIOHUPOBAHHE, UCKYCCTBEHHOE OIJIOJJOTBOPEHHE,
HaIpaBJIEHHOE N3MEHEHHUE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOP Oyayied npodeccruoHanbHOU
NEeATEIbHOCTH B 00JAaCTH OMOJIOTHUH, MEIUIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUICHHOCTH, YIIyOJsTh MO3HABATEIbHBIN
UHTEpEeC, HaIlPaBJICHHbII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Npodeccuu u
OpOAODKEHHE OMOJIOrMYECKOro 00pa3oBaHHsA B OpraHU3alUsAX CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIIETO 00pa30BaHMUs.



[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydueOHOro npeamera «buonorus» B 11
KJlacce JOJKHBI OTPaXKAaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U pPOJU OHOJOTMHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI W PEHICHUU SKOJOTUYECKHUX
npoOjeM 4YeloBeuecTBa, a TakKKe B PEUICHUU BOIMPOCOB PAIMOHAIBHOIO
IPUPOIOTOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX U 3apyOeKHBIX y4EHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BJAJETh CHUCTEMOW OMOJOTMYECKUX 3HAHMW, KOTOpas BKIIOYAET
omnpeneseHnusT M TMOHUMAaHHE CYIIHOCTH OCHOBOIOJATAIOMINX OHOJIOTHYECKHUX
TEPMUHOB M TOHATHUH (BHWJ, dKOocHUCTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPUH
(oBomrormonHas Teopust Y. JlapBuHa, CUHTETHYECKasi TEOPHsI SBOIIOLUH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTmdyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apoasimeBoro cxoiactsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM THpaMHIbl SHEPruM), rumore3bl (rumore3a «vupa PHK» V.
I'unGepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAy4YHOrOo  MO3HAHMUS,
UCITIOJIb3yEeMbIMHU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIIOocoO0aMu BBISBICHUS U
OTICHKU aHTPOIIOTCHHBIX U3MEHEHHUI B MIPUPO/IC;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
KOCHCTEM M Ouocdepbl, CTAOMIU3UPYIOUIEro, IBMXKYLIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJUIONATPUUYECKOTO U CUMITATPUYECKOTO BUA00Opa30BaHUs,
BIUSHUA ~ JBWKYIIMX  CHJ  DBOJIONMUM  HAa  TEeHO(MOHJ  MOMYJSLHUH,
IPUCIIOCOOTICHHOCTH OPTaHMU3MOB K cpelie OOUTaHusl, YepeAOBaHUs HaIllpaBICHUN
HBOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTaHABJIMBATh B3aMMOCBSI3M MEXKIY MPOLECCAMU SBOJIOLUH,
JBIDKYIIMMH CHJIAaMU aHTPOTIOT€He3a, KOMIIOHEHTAMHU PA3JIMYHbIX SKOCHUCTEM U
MPUCIOCOOJICHUSIMU K HUM OpTraHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYUTEIbHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpele OoOWTaHus, aOMOTHYECKUX U OMOTHYECKHX
KOMIIOHEHTOB  9KOCHCTEM, B3alMOCBSI3€  OpraHM3MOB B  COOOIIECTBax,
aHTPOIMOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEMAaTUUYECKUX TPYTII, B3aUMOCBSI3U OPraHU3MOB M CPebl OOMTaHUSI, €IUHCTBA



YeJIOBEYECKHX pac, HEOOXOAMMOCTH COXPaHEHUS MHOrooOpas3usi BHIOB U
IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHMSI IPUPOJIBI U UETOBEUYECTBA;

yMEHHUE pemaTtbh OMOJOTHYECKUE 3a1a49H, BBISBIISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3M MEXKy UCCIEyeMbIMU OMOJOTHYECKUMHU MPOILIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOJIbI U TPOT'HO3bI HA OCHOBAHHH IOJIYYE€HHBIX PE3yJIbTaTOB;

yMEHUE BBINOJHATH Ja0OpaTOpHBIE M MpPAaKTHUYECKHE padoThl, COOII0AATH
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPSITh HMX OSKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMyIUpys Ielb HCCIENOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
pe3yNbTaThl U AENaTh BHIBOJBL;

yYMEHHE Y4acTBOBAaTh B Y4eOHO-HCCIIEOBATENbCKOM padoTe 1Mo OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, TPOBOJMMON Ha 0a3e IMIKOJBHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEJACTABIATh  MOJYYEHHBIE  pEe3yNbTaThl HAa  YYEHHYECKHX
KOH(EpEeHIINSIX;

yYMEHHUE OIICHHWBATh MIIOTE3bl U TEOPUHU O MPOUCXOKACHUHN KU3HU, YeJIOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUIAX M CHOCO0aX MpPedOTBPALICHUS
rJ100aapHbIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymymied mpodeccrnoHanbHOM
JESTEIIbHOCTH B 007acTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIB30BAHUS, MEAUILIUHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHUU, CEJIBCKOIO XO3SHCTBA, MHILEBOU
IPOMBIIIICHHOCTH, YIIyOJIsATh IO3HABATENbHBI HMHTEpEC, HaNpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYyIOIIEH  mpodeccud U IPOAODKEHUE
OMOJIOrMYECKOro 00pa3oBaHusl B OpraHU3aIUsAX CPEIHEro MpohecCHOHATBHOTO U
BBICIIIETO 0Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne n/m Kontpoabubie IpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI pecypes:
1 buosorus xak Hayka 1
2 JKuBbI€ CUCTEMBI I X U3YUYECHUE
3 buosnorus knetku 0.5
4 XUMHUUYECKasi OpraHu3anys KIETKH 10
5 Crtpoenue u GyHKIMH KICTKH 8 2
6 OOMeH BeIeCTB U MPeBpalleHue YHEPTHH B 9 1
KJIETKE
. Hacnencreennas undopmanus u 9 0.5
peanuzaius e€ B KJIeTKe
JKU3HEHHBIH UK KIETKU 6 1
9 Crtpoenue u GyHKIIMA OPTaHU3MOB 17 1.5
10 PazmHoXeHue U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTuka — HayKa 0 HacIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEIACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['enernka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTUS 4
17 PeszepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

Ne
n/n

HaumeHoBaHnue
pa3ae/ioB U TeM
MPOrpamMmbl

Koan4yecTBo 4acoB

Bcero
padoTbI

KonTposabubie

IIpakTHyeckue
padoThI

DJIeKTpOHHbIe (LM (ppoBbIe) 00pa3oBaTeJbHbIEC PeCypChl

3apoKIeHUE U
pa3BuTHE
DBOJIIOIMOHHBIX
MPEJCTaBICHUH B
OMOJIOTHHU

https://resh.edu.ru/subject/lesson/5393/main/132001/

MuKposBOTIOLUS U
€€ pe3ynpTaThl

14

https://app.onlineschool-1.ru/11-

klass/biologiva/mikroevolyuciya/article

MakpoaBositouus u
€€ pe3yabTaThl

https://app.onlineschool-1.ru/11-

klass/biologiya/makroevolyuciya/article

[Ipoucxoxnenue u
paSBI/ITI/Ie KU3HU HA
3emite

15

1.5

https://biology.su/evolution/abiogenesis

[Tpoucxoxaenue
(S (0):15 0
AHTPOIIOTCHE3

10

https://app.onlineschool-1.ru/11-klass/biologiya/gipotezy-

proishozhdeniya-chelovek/article

DKOJIOTUsl — HaykKa
0
B3aUMOOTHOILIEHUAX
OpraHU3MOB U
HaJOpraHU3MEHHBIX
CHUCTEM C
OKpYyKaroleun
cpenom

0.5

https://resh.edu.ru/subject/lesson/2209/main/




Opraau3Mebl U cpefia
oOuTaHus

1.5

https://spravochnick.ru/ekologiya/organizm i sreda obitaniya/

DKOJIOTHS BUIOB U
MOMYJISIIANA

0.5

https://resh.edu.ru/subject/lesson/4949/conspect/119942/

DKonorus
COOOIIIECTB.
DKOIOTrHYECKHUE
CHCTEMBI

12

0.5

https://resh.edu.ru/subject/lesson/5501/conspect/119074/

10

buocdepa —
riobanpHas
IKOCHCTEMA

https://app.onlineschool-1.ru/9-klass/biologiya/biosfera-

globalnaya-ekosiste/article

11

Yemosek u
OKpY’Karolas cpea

https://resh.edu.ru/subject/lesson/5499/conspect/295897/

12

Pe3epBHOE BpeMst

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

7.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KoanuectBo 3
y JIEKTPOHHBIE U (POBLIE
Tema ypoka 4aCOB p uudp
n/n oOpa3oBaTe/ibHbIE pecypchbl
Bcero
buoio aK Ko €KCHasl HayKa U KaK 4acTh COBPEMEHHOI'O
1 MOJIOTHA KAK KOMILICKCHAA HAYKA M KAk HaCTh COBPEMEHHOT 1 https://ypok.pd/presentation/2205.html
oOmecTBa
. https://ypok.pdy/library/urok 2 osnovnie svojstv
2 JKuBBIe ccTeMBI M HX CBOMCTBA 1 .. ) ) )
a_zhizni_urovni_organizatci_185633.html
https://resh.edu.ru/subject/lesson/4778/start/1143
3 YpoBHEBas opraHu3anus >KMBbIX CUCTEM 1 4/
https://resh.edu.ru/subject/lesson/5383/conspect/
4 Wcropus oTkpbITHS U U3ydeHUs KiieTku. KiieTounas Teopus 1 153370/
MeToap! MOJIEKYJIpHOH U KJIeTOYHOM Onomnorun. Ilpaktuueckas _ )
o https://interneturok.ru/lesson/biology/10-
pabota «/3ydeHre MeToI0B KIETOYHOM OMOJIOTHI - - > .
5 1 klass/bosnovy-citologii-b/metody-tsitologii-
(xpomatorpadus, 3nexTpodopes, muddepeHnraTbHOe Kletochnaya-teoriva
nentpudyruposanue, [1LP)»
https://www.yaklass.ru/p/biologia/10-
6 x . 1 klass/stroenie-i-sistemy-zhizneobespecheniia-
MMHIHICCKHIH COCTAB KIICTKH kletki-6844002/khimicheskie-veshchestva-v-
kletke-6844008
https://yandex.ru/video/preview/5118818777545
7 MuHepaabHbIE BEIIECTBA KIETKH, UX OMOJIOTHYECKAs POJIh 1 755840
0 https://interneturok.ru/lesson/biology/10-
praHu4ecKre BEIIeCcTBa KIeTKU — Oenku. JlaboparopHas - ~ — )
klass/bosnovy-citologii-b/aminokisloty-belki-
8 pabora «OO6HapyKeHHue OEITKOB C TOMOIIBIO KAYECTBEHHBIX 1

peaxkuuii»

stroenie-belkov-urovni-organizatsii-belkovoy-
molekuly




https://interneturok.ru/lesson/biology/10-

? CroiicTsa, knaccuduiaiys i GynKium benkos klass/bosnovy-citologii-b/funktsii-belkov
https://interneturok.ru/lesson/biology/10-

10 Oprannueckue BEeUIeCTBa KIETKU — YIIIEBObI klass/bosnovy-citologii-b/uglevody-i-ih-rol-v-
zhiznedeyatelnosti-kletki
https://interneturok.ru/lesson/biology/10-

11 Opranuyeckue BeIecTBa KJICTKU — JIMMUIbI klass/bosnovy-citologii-b/lipidy-i-ih-rol-v-
zhiznedeyatelnosti-kletki

Hyxneunoseie kucnotsl. JIHK u PHK. JlabopaTtopnast pabota https://lesson.edu.ru/my-
12 «/ccnenoBanne HyKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3 KIETOK school/lesson/3b18d58d-51ee-43ba-9b17-
PA3JIUYHBIX OPTaHU3MOB) 45c9608fa382?backUrl=https://urok.apkpro.ru/
13 Crpoenue u pyrkiuu AT®. Jlpyrue nykineosuarpudocharst &token=00d3c187bded0129a346af21affaabade
(HTD) 375b1c38cf3d61632acf9035¢32a694
CexsenupoBanue JIHK. MeToibl reHOMUKH, TPAaHCKPUIITOMUKH, https://millab.ru/press-tsentr/sekvenirovanie-

14 MPOTEOMUKH nukleinovykh-kislot/

15 MeTo/b! CTpyKTYpHOH 6HONOrHHT https://biomolecula.ru/articles/metody-v-
kartinkakh-strukturnaia-biologiia
https://lesson.edu.ru/my-
school/lesson/a9152604-585b-4bf9-923c-

16 Tunel knetok. [Ipokapuornyeckas KieTka d6a9d6847d3f?backUrl=https://urok.apkpro.ru/
&token=00d3c187bded0129a346af21affaabae
375b1c38cf3d61632acf9035¢c32a694
https://lesson.edu.ru/my-

Crtpoenue sykapuotuueckoit kinetku. [Ipaktuueckas pabora shoss fussen OB Tl s /L Ae AL DI
17 , N 1270516b7afl?backUrl=https://urok.apkpro.ru/
«3ydeHne CBOMCTB KJIETOYHOI MeMOPaHbD» &token=00d3c187bded0129a346af21affaabae
375b1c38cf3d61632acf9035c32a694
18 IToBepXHOCTHBIN amnmapar KIETKH




OnHnomeMOpaHHBIC OpraHOU Bl KJIETKH. [IpakTudeckas pabora

https://lesson.edu.ru/my-

19 «3yueHne NBUKEHHS LUTOILIA3Mbl B PACTUTEIIbHBIX KIIETKAX)» school/lesson/86c00dc3-4fd0-40aa-b7ec-
IMosyaBTOHOMHBIE OPTaHOMIbI KJIETKH: METOXOH/IPHH, 3de0a656cf42?backUrl=https://urok.apkpro.ru/

20 macTuael. JlaboparopHas pabora «MccnenoBanne masMoan3a u &token=00d3c187bded0129a346af21affaabade
JIETNA3MONH3a B PACTUTENBHBIX KIIETKAX» 375b1c38cf3d61632acfo035¢32a694

21 HememOpanHbIe OpraHOU/IbI KJIETKH https://lesson.edu.ru/my-
school/lesson/0810f15f-a477-4c70-9f41-
1270516b7af1?backUrl=https://urok.apkpro.ru/

22 CrpocHme i Gymicum s1pa &token=00d3c187bded0129a346af21affaa6ade
375b1c38cf3d61632acf9035¢32a694

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK dyKapHOT.
23 JlaGopaTtopHas pabota «3ydeHue CTpoeHUs KIETOK Pa3IMuHbIX
OpPTaHU3MOBY
ACCUMUIISITINS ¥ TUCCUMIIISALINS — JBE CTOPOHBI METaboIHM3Ma.
Tunsr oOMeHa BemiecTs. JlabopaTopHas padora «3yueHue
24 . https://lesson.edu.ru/my-
KaTaJTUTHYECKON aKTUBHOCTU (DEPMEHTOB (Ha MpUMEpPe aMUIa3bl
HITH KATATA3BI) school/lesson/cdc6b0d2-866f-4e35-9168-
- - ceea5el24e55?backUrl=https://urok.apkpro.ru/
DepMeHTAaTUBHBIN XapaKTep peakinii KIETOYHOTO METa0OoIu3Ma. &token=00d3c187bded0129a346af2 1affaabage
)5 JlaboparopHas pabota «/3ydeHue hepMEeHTaTHBHOTO 375b1c38cf3d61632acf9035¢32a694
pacIIerIieHus IEPOKCUAA BOAOPOA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKAX)
https://lesson.edu.ru/my-
school/lesson/0215437a-0f2e-4c47-8760-

26 benku-akTHBaTOphl U OCIKU-UHTHOUTOPHI 229e2f77c89c?backUrl=https://urok.apkpro.ru/
&token=00d3c187bded0129a346af21affaabade
375b1c38cf3d61632acf9035¢32a694

27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB https://lesson.edu.ru/my-

28

dortocunTes

school/lesson/27c57b97-ee02-4b2c-97ac-




XemocunTes. JlabopaTopHas pabora «CpaBHEHHE IPOIECCOB

223ab66c24f7?backUrl=https://urok.apkpro.ru/

29 &token=00d3c187bded0129a346af21affaabade
(pOTOCHATE3a 1 XEMOCHHTE32) 375b1c38cf3d61632acf0035c322694
30 AHa’poOHbBIe opraHnu3Mbl. Buasl 6pokenus. JlabopaTopHas
pabota «CpaBHEHHE TIPOIECCOB OPOKCHHS U TBIXaHUS
https://lesson.edu.ru/my-
school/lesson/1f60acef-6051-44ce-bb66-

31 AspoOHBIE OpraHU3MBI. DTaIbl YHEPTETUYECKOT0 OOMEHa 6f75e4d59480?backUrl=https://urok.apkpro.ru/
&token=00d3c187bded0129a346af21affaabade
375b1c38cf3d61632acf9035¢c32a694

1 DHeprusi MeMOpaHHOTO TpagueHTa npoToHoB. Cunte3 ATO:

pabota npotoHHO AT®-cuHTa3BI

33 Peakiium MmatpudHOro cCuHTE3a https://lesson.edu.ru/my-

34 Tpanckpunius — marpuunblii cuates PHK school/lesson/05b30833-2ed2-445b-b4ae-
823f126b73d0?backUrl=https://urok.apkpro.ru/

35 Tpancnsauus u e€ starnsl &token=00d3c187bded0129a346af21affaabade
375b1c38cf3d61632acf9035¢c32a694
https://externat.foxford.ru/polezno-znat/wiki-

36 Koauposanue amunokucnot. Pois pubocom B GnocuHTe3e Oenka .
biologiya-biosintez-belka

37 Opranuzanys reHoMa y poKapuoT U 3yKapuoT https://lektsii.org/11-82279.html

38 MonexysipHbIE MEXaHU3MBI SKCITPECCUU T€HOB Y DYKapHOT https://biology.su/molecular/gene-activity

39 Bupycsl — BHeks1eTOYHBIE (POPMBI )KU3HU U O0JIUraTHbIE https://lesson.edu.ru/my-

napasutsl. [Ipaktiyeckas pabota «Co3naHue MOJIEIH BUPYCa» school/lesson/eb33fad3-8d72-4e0b-bbc5-
4c86e312fb15?backUrl=https://urok.apkpro.ru/

40 BupycHbie 3a6051€BaHsI YeIOBEKa, )KUBOTHBIX, PACTECHUI &token=00d3c187bded0129a346af21affaabade
375b1c38cf3d61632acf9035¢32a694
https://infourok.ru/nanotehnologii-v-biologii-i-

41 HanorexHosioruu B 6MOJI0TUN ¥ MEUIIMHE .
medicine-4814811.html

42 JKU3HEHHBIN UK KIETKU




https://lesson.edu.ru/my-

school/lesson/a494c3cb-b7c7-4815-b7al-

43 Marpuusnsiii cuate3 JJTHK 155c7245fdbf?backUrl=https://urok.apkpro.ru/
&token=00d3c187bded0129a346af21affaabade
375b1c38cf3d61632acf9035¢c32a694

44 Xpomocomsl. JlTaboparoprast pabota «3ydeHre XpoMocoM Ha

TOTOBBIX MUKpOIpEnapaTax»
https://lesson.edu.ru/my-
school/lesson/a494c3cb-b7c7-4815-b7al-

45 Jlenenue KIEeTKU — MUTO3 155¢7245fdbf?backUrl=https://urok.apkpro.ru/
&token=00d3c187bded0129a346af21affaabade
375b1c38cf3d61632acf9035¢c32a694

Tuner knetok. Kapuokunes u nutokunes. JlaboparopHas pabora

46 «Habmonenre MuTO3a B KJIETKaX KOHYMKA KOpelIKa Jyka (Ha

TOTOBBIX MUKPOIMpENapaTax)»
47 PeryAIus KU3HEHHOTO KA KIETOK https://meduniver.com/Medical/genetika/vxod
kletki v_kletochnii_cikl.html
http://buzani.ru/biologiya/v-i-sivoglazova-

48 OpranusMm Kaxk euHOE LIeJI0e 10kl/391-3-1-organizm-edinoe-tseloe-
mnogoobrazie-organizmov

49 Txanu pacrenuii. Jlaboparopnas pabota «/3ydeHue TkaHeH

pacTeHuin»
50 Txanu )KUBOTHBIX | yesnoBeka. JlaboparopHas pabora «3yueHue
TKaHEW )KMBOTHBIX)
51 Opransl. CucreMsl opranoB. Jlaboparopuas pabora «3ydenue
OpPraHoOB I[BETKOBOTI'O PACTCHUS)
https://www.youtube.com/watch?v=vOxT7HyO
52 Ornopa Tena opraHu3MoB

NQ4




https://www.youtube.com/watch?v=E885ciLo4

53 JIBH>KEHME OPTraHU3MOB 1 sU

54 IIutanue opranu3MoB 1

55 [Iutanue MO3BOHOYHBIX KUBOTHBIX. [IuIieBapuTenbpHas cucrema |

YyeloBeKa

56 JlpIxaHue opranu3sMoB 1

57 JIpIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEIOBEKa 1

58 TpaHcOpT BELIECTB Yy OPraHU3MOB 1

59 KpoBeHocHas cucteMa m03BOHOYHBIX )KUBOTHBIX U YEJIOBEKA 1

60 Brinenenue y opranusmMoB 1

61 3amura y OpraHu3MOB 1

62 HNMMmyHHas cucTema 4enoBeka 1

63 PaznpaxxuMocTs U peryisiuus y OpraHu3sMoB 1

64 ['ymopanbHas perymsius U SHJOKPUHHAs CUCTEMA KUBOTHBIX U |

YyelioBeKa

65 DopMBI Pa3MHOXKEHUS OPraHU3MOB 1 https://lesson.edu.ru/my-
school/lesson/44d23e03-5225-4e6f-a455-
559e9d843db9?backUrl=https://urok.apkpro.ru

66 Hoxnosoe pasmuosxcenne ! /&token=00d3c187bded0129a346af21affaabad
€375b1c38cf3d61632acf9035¢32a694
https://www.yaklass.ru/p/biologia/10-

67 Meitos 1 kIass/razmn.ozhenie.-zhivykh-o.rganizmov-
6844021/zhiznennyi-put-kletki-6844022/re-
2588d72b-bdb0-4b35-a0df-b26cb8bcf5f0

l'amerorenes. O0pa3oBaHue U Pa3BUTHUE MOTOBBIX KIETOK.

68 JlaboparopHas paboTa «/3ydeHne CTpoeHHsI MOIOBBIX KIETOK Ha 1

FOTOBBIX MUKpOIpEnapaTax»
69 NuauBuayansHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3 1




https://resh.edu.ru/subject/lesson/5630/consp

70 3akyagKa OpraHoB U TKaHE! U3 3apOJIbIILIEBbIX JUCTKOB oct/132919
71 Poct u pazButue xxuBoTHbIX. JlJabopaTopHas padora «BrlsiBienue https://lesson.edu.ru/my-
IIPU3HAKOB CXOJCTBA 3apOABILIEH T0O3BOHOYHBIX JKUBOTHBIX» school/lesson/99d9a91a-3f8e-49cb-bce4-
. 3a2f5e634110?backUrl=https://urok.apkpro.ru/
7 PasmHuoxenue u passutue pacrenuii. JlJabopatopnas padora &token=00d3c187bded0129a346af2 1affaabade
«CTpoeHHne OpraHoB pa3MHOXKEHHMSI BBICIIIMX PACTEHUI 375b1c38cf3d61632acf9035¢32a694
73 Hcropust cTaHOBIEHUS U PAa3BUTHs T€HETUKHU KaK HayKU https://lesson.edu.ru/my-
school/lesson/8088b7fa-1bac-4¢85-9905-
74 OCHOBHBbIE IOHATHS U CUMBOJIbI TeHeTHKH. JlabopaTopHast a91d41ed37f8?backUrl=https://urok.apkpro.ru/
pabota «JIpo3oduiia Kak 00bEKT T€HETHUECKUX MCCIIEI0BAHMI &token=00d3c187bded0129a346af21affaabade
375b1c38cf3d61632acf9035c32a694
3aKOHOMEPHOCTH HAaCJIeJ0BaHH IIPU3HAKOB. MoHOrHOpHIHOE https://lesson.edu.ru/my-
75 ckpemuBanue. [Ipaktuueckas padora "M3yueHue pe3ysbTaToB school/lesson/da2765cd-a327-4526-bef3-
MOHOTHOPH/IHOTO CKPEIMBAHNUS Y APO30(HIB" 7eccle3cd9c4?backUrl=https://urok.apkpro.ru/
76 [uTonornyeckne OCHOBBI MOHOTHOPUIHOTO CKPEIIUBAHHUS &token=00d3c187bded0129a346af21affaabale
77 Amnanusupyroriee cKpeniuBanue. Hermontnoe 10MUHHPOBaHNE 375b1c38cf3d61632acf9035¢c32a694
73 Jurubpunnoe ckpemuBanue. [Ipaktuueckas padora «3yuenue https://lesson.edu.ru/my-
PE3yNbTaTOB TUTUOPHIHOTO CKPELIUBAHUS Y IPO30(UIBD) school/lesson/67987237-3081-4683-970c-
1dd5857cf5bf?backUrl=https://urok.apkpro.ru/
79 L{1TOIOrHYECKHIE OCHOBBI AUTUOPHUIHOTO CKPEIIMBAHUS &token=00d3c187bded0129a346af21affaabade
375b1c38cf3d61632acf9035c32a694
80 CuenneHHoe HaclleJOBaHUE IPU3HAKOB https://lesson.edu.ru/my-
81 XpOMOCOMHAs TEOPHs HACIEICTBEHHOCTH school/lesson/f9e74bbf-4477-4452-b5al-
3f990c9478007?backUrl=https://urok.apkpro.ru/
82 TeHeTHKA TToIa &token=00d3c187bded0129a346af21affaabade
375b1c38cf3d61632acf9035c32a694
83 I'eHoTHII KaK LIEIOCTHAS CHCTEMA




I'eneTrueckuii KOHTPOJIb PA3BUTHS PACTEHUMN, ) KUBOTHBIX U

https://lesson.edu.ru/my-
school/lesson/143bcbh4f-232b-4e0c-84a7-

84 7b6b48306d6b?backUrl=https://urok.apkpro.ru
YeJ0BeKa
/&token=00d3c187bded0129a346af21affaaba9
€375b1c38cf3d61632acf9035c32a694
85 M3MeHYnBOCTh IPU3HAKOB. BUbl N3MEHYMBOCTH
https://lesson.edu.ru/my-
86 MopaudukarmonHasi ”3MEHUYNBOCTh
. school/lesson/e1564a9c-0f9¢-4060-abd6-
BapuauvoHHbIN psif U BaApUALIMOHHAS KpI/IVBaﬁ. JlaGopatopHas ) 435067 cecl4d?backUrl=https://urok.apkpro.ru/
%7 pabora «ccnenoBanue 3aKOHOMEPHOCTEH MOIU(DUKAITIOHHOM &token=00d3c187bded0129a346af21affaa6ade
M3MEHUYHUBOCTH. [loCcTpoeHME BapHalMOHHOIO psAia U 375b1c38¢f3d61632acf9035c32a694
BapUALMOHHON KPUBOI»
88 T'enorunuueckast U3MEHUUBOCTE. KOMOMHATHBHAS N3MEHYHUBOCTH
M - 5 M https://resh.edu.ru/subject/lesson/5387/consp
29 yTallMOHHAsl U3MEHYUBOCTB. [IpakTrdeckas padbora «Myranuu ect/17434/
y 1po30¢uiibl (Ha TOTOBBIX MUKPOTIPETapaTax)»
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIecca. JMUTeHETHKA U https://biomolecula.ru/articles/epigenetika-
SMUTICHOMMKA nevidimyi-komandir-genoma
91 I'eneruka uenoseka. [Ipakrndeckas pabora «CocTaBieHue U https://lesson.edu.ru/my-
AHAJIM3 POAOCIIOBHOM school/lesson/bb1da599-4162-44bb-b97d-

92 MeTtoapl METUIIMHCKON T'€HETUKH 8e71655989667backUrl=https://urok.apkpro.ru
03 3HaYeHHE MEAUIHHCKON TeHETHKH B IPEIOTBPAIICHHH I /&token=00d3c187bded0129a346af21affaaba9
JIEYEHNH TeHETHYECKHUX 3a00JIEBAaHNN YeJIOBEKa e375b1c38cf3d61632acf9035¢32a694

OcHoBHbIE TOHATHS cenekiuu. JlabopaTopHas pabora https://lesson.edu.ru/my-

94 «M3yueHne coOpToB KyJIbTYPHBIX PACTEHHUIN U TOPOJ JOMAITHUX school/lesson/86acad55-2279-4152-a48a-
SKUBOTHBIX) 840d20ce0270?backUrl=https://urok.apkpro.ru/

95 Mertob! celleKIMOHHOI pa6OTBI. _Ha6opaTopHa;1 pa60Ta &token=00d3c187bded0129a346af21affaaba9e
«I/IqueHHe METOMIOB CEJIEKIINHU paCTeHHﬁ» 375b1c38cf3d61632acf9035¢c32a694

96 JlocTrKeHMs CeJIeKIMU PACTEHUH U )KMBOTHBIX. [IpakTueckas

paborta «I[IpuBUBKa pacTeHHID)




CoxpaHeHHe, HU3YUCHUEC U UCITIOJIb30BAHUEC 'CHETUYCCKUX

97 1
pecypcoB
08 broTrexHomorus Kak Hayka ¥ OTpaciib MPOU3BO/ICTBA. | https://lesson.edu.ru/my-
[Ipaktrueckas padota «3ydeHrne 00bEKTOB OMOTEXHOIOTHUI school/lesson/133b0166-fc35-4a91-a264-
99 OcHOBHBIC HaMPaBIECHUSI CHHTETUYECKON OMOIOTUN 1 14aaee2f5897?backUrl=https://urok.apkpro.ru/
100 XpOMOCOMHaSI Y T€HHAsi UHKEHEPUsI 1 &token=00d3c187bded0129a346af21affaabae
101 MeIMIMHCKHE GHOTEXHONOT I 1 375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-
Pese  voox. [lOBTODCHIE. 060BMLEHIe. CHOTeMATIAA school/lesson/387b2669-fa96-450b-bd73-
BHBIN K. IloBTOpEHuE, HUE, CHCTEMAaTH3allHs
102 P . P p - 1 1 1le7a543ee995?backUrl=https://urok.apkpro.ru
3HA
HaHIH /&token=00d3c187bded0129a346af21affaa6ag
€375b1c38cf3d61632acf9035c32a694
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102




11 KJIACC

KoanuectBo
No 11/ Tema ypoka YACOB JJIeKTPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl
Bcero

OposmononHas teopust Y. lapsuna 1

2 JIBroKy1ue cuiibl 3BOJIOLMA BUAOB 110 Y. /lapBuHYy 1

3 Boprba 3a cymecTBoBaHue, €CTECTBEHHBIN M HCKYCCTBEHHBIHN 1
otbop

4 DopMUPOBAHUE CUHTETUYECKON TEOPHUU IBOIIOLIMHU 1

5 DTanbl 3BOIOIIMOHHOTO MPoIiecca: MUKPOIBOIIOLUS U |
MaKpO3BOIIOLHUS

6 [Tonmynsiuus — sneMeHTapHasi €IMHMIA YBOTIOLIMT 1
3akoH reHerudeckoro paHosecus k. Xapau, B.

7 Baitn6epra. Jlabopatopnas pabora «BbisiBienue 1
W3MEHUYUBOCTH Y 0COOEH OJTHOTO BHIa»
DneMeHTapHbIe (PaKTOPHI IBOTIOIAN 1
D¢ ekt ocnoBarens. IhdekT OyTHUIOUHOTO TOPIIBIIIKA 1

10 Murparnuu. VM30siiuy nomyssiiuii: reorpagudeckas, |
Ouoorudeckast

11 EcrecTBeHHbIN 0TOOp — HampaBsitonuii (HakTop IBOTFOIIUN 1

12 [TonoBoii oT60P 1
[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3ybTaT

13 MUKposBotonuu. JlabopatopHas pabora «3ydenue 1
apoMop(h030B ¥ UIM0AIANTAI[UI Y paCTEHUI U )KUBOTHBIX»

14 [Tpumepbl pUCTIOCOOJICHUH Y OpraHU3MOB: 1

Mopdoiorndeckue, GU3N0IOTHIECKUE, ONOXUMHYECKHE,




noBenenveckue. JlabopatopHas padora «lIpucnocodnenns
OpraHu3MoOB U UX OTHOCHUTCJIbHAA I_IGJ'IGCOO6pa3HOCTB»

Bun, ero kpurepuu u ctpykrypa. Jlaboparopnas padora

15 «CpaBHeHHE BUJOB 110 MOP(HOIIOTUYECKOMY KPUTEPUIOH» !

16 Crpykrypa BHz1a 1

17 BunoobpazoBanue kak pe3yabTaT MUKPOIBOIIOIUN 1

18 CBs13b MUKPO?BOJIIOIIMH U 3THIEMHOJIOTUN 1

19 MakposBostonus. [TageonTonornueckue MeToIbl U3y4EHHUs |
SBOJIIOLIMU

20 Buoreorpaduyeckre MeTOAbI H3y4SHUS YBOIOIUH 1

21 OMOPHOTIOTHUECKUE U CPABHUTEIBEHO-MOP(OIOTHUECKUE |
METO/bl U3yUYEHUS SBOITIOLUN

” MonekynsipHO-TeHETHUECKHE, OMOXUMHYECKHE U |
MaTeMaTHYeCKHE METO/Ibl U3yUEHUS IBOJTIOLNN

23 OO01re 3aKOHOMEPHOCTH BOJTIOIHH 1

24 AnantuBHas paauanus. HepaBHOMEpHOCTh TEMITOB 1
3BOJTIOLIUA

25 HayuHble runoTe3sl NpoMCX0XKICHUS )KU3HA HAa 3eMiie 1

26 JloHay4yHbI€ MPECTABICHUS O 3aPOKICHUN KU3HU 1

27 OCHOBHBIE 3Tanbl HEOPTaHUYECKOW IBOJTIOIIUU 1

28 I'unoTe3bl 3apokIeHUs KU3HU 1
Ucropus 3emnu u metoanl e€ nzydeHus. JlaboparopHas

29 pabota «/3ydyeHue 1 onucaHrue UCKOMaeMbIX OCTaTKOB 1
JIPEBHUX OPTaHU3MOB)

30 HavanpHble 3Tanbl opraHM4ecKoi IBOJIIOLNAN 1

31 DBOJIIOLHS 3YKAPUOT 1




OCHOBHBIE dTaIbl 9BOJIIOLIMK PACTUTCIIBHOI'O MHpPA.

32 [TpakTuueckas pabota «M3ydeHre 0oCOOEHHOCTEH CTPOCHUS 1
pacTeHUH pa3HbIX OTAEIIOBY

33 OCHOBHBIE 3Tanbl YBOJIIOLNH )KUBOTHOTO MUpPa 1

34 OBomonus )KUBOTHBIX. [IpakTHueckas padota «M3ydenue 1
0CcOOEHHOCTEH CTPOCHHS TO3BOHOUHBIX KUBOTHBIX)

35 PazBuTue xu3Hu Ha 3eMiie 10 ApaM U Mepuoiam 1

36 MaccoBble BBIMUpaHUSI — 3KOJOTUYECKUE KPU3UCHI |
MIPOILIIOTO

37 CoBpeMeHHBII 9KOIOTUYECKUI KPU3UC, €r0 OCOOCHHOCTH 1

38 CoBpemeHHas cucTeMa OpraHu4ecKoro Mponuioro 1

39 OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB 1

40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKE 1

41 Passutue npencraBieHu 0 NPOUCXOKICHUU YEIIOBEKA 1
MecTo yenoBeka B CHCTEME OPTaHUYECKOTO MUPA.

42 JlaboparopHnast pabota «/3yueHne ocoOOEHHOCTEN CTPOCHUS 1
CKEJIETa YEJIOBEKA, CBA3AHHBIX C IPSIMOXO0XKICHUEM»

43 JIBHOKYIIIME CHIIBI aHTPOIIOT€HE3a 1

44 CooTHoueHrne OMOOTHYECKUX U COLMANIBHBIX (DAaKTOPOB B 1
aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJUU aHTPOIIOTeHE3a 1

46 [Taneorenerrka 1 NajeoreHOMHUKA 1

47 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKA 1

43 Yenoseueckue pacel. [Ipaktuyeckas padora «3yuenue 1
9KOJIOTMUECKUX aJlallTallil ueloBeKa»

49 MexaucuuIianHapHble METOAbI aHTPOIIOJIOTUU 1

50 3apoKICeHUE U Pa3BUTHE SKOJIOTUU 1




Mertoapl skosnoruu. JlaboparopHas padora «M3yueHue

> METOO0B YKOJIOTHUECKUX HUCCIICAOBAHUI» !

52 3HayeHNe YKOJIOTHYECKHUX 3HAHUH I UeJIOBEKa 1

53 Okonorndyeckue paKTopsl 1
AbuoTtndeckue pakTopbl. CBET KaK HKOJIOTHYECKUN (PaKTop.

54 Jlaboparopnast pabota «BpIsBiIeHHE TPUCTIOCOOTICHUIMA 1
OpPraHHU3MOB K BIMSIHUIO CBETa»
Abuortnueckue GaxkTopsl. Temneparypa Kak IKOJIOTHUECKUI

55 ¢dakTop. JTaboparopHas pabota «BrisiBieHHE 1
MPUCTIOCOOICHHUI OPraHU3MOB K BIUSHUIO TEMIIEPaTyph»
Abuornueckue GpakTopsl. BiaxkHOCTh Kak HKOJOTHUECKUI

56 dakrop. JlabopaTropHas pabora «AHATOMUYECKUE 1
0COOEHHOCTH pacTeHU U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 0OuTaHUsI OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 Kuznennsie pOpMBI OPraHU3MOB 1

60 buotnueckue GpakTops 1

61 3HaueHne OMOTHYECKUX B3aUMOIENCTBUN IS 1
CYIIECTBOBAHUS OPTaHU3MOB B CpeJie OOUTaHUS

62 DKOJIOTUYECKHE XapaKTEPUCTUKHU TOMYJIALIUN 1

63 OcHOBHbBIE TIOKA3aTEeNN MOMYJISINH: YUCICHHOCTD, |
IUIOTHOCTb, BO3PACTHASI U TI0JI0Basi CTPYKTypa

64 OcHOBHbIE MTOKa3aTeNN MOMYJISIIUU: POKIAEMOCTh, IPUPOCT, 1
TEMII pOCTa, CMEPTHOCTh, MUTPALTHH

65 DKOJI0rhYecKas CTpyKTypa MOMyIsIUI 1

66 JluHaMMKa MOMYJISALUN U €€ PETyJIALus 1




Kpusbie pocta unciennoctu nonysisinuu. Kpusbie

67 1
BBEDKHBAHUS

68 Dxonornyueckast Huia Buaa. Jlaboparopnas padora |
«[IpucnocobseHnst ceMsiH paCTEeHHI K PACCEIICHUIOY

69 Bun xak cucrema nomnysisinui 1

70 3aKOHOMEPHOCTH MOBEJICHHUS U MUTPALlUNA )KUBOTHBIX 1

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3 1

72 DKOcHcTeMa KaK OTKpbITask CUCTEMA 1

73 KpyroBopor BelecTB 1 MOTOK SHEPTHH B IKOCUCTEME 1

74 OcCHOBHBIE IOKA3aTENN YIKOCUCTEMBI 1

75 DKOJIOrM4ecKre MUpaMuIbl 1

76 N3menenns cooO1ecTB — CyKIIECCHH 1

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. |
DKOCHUCTEMBI MOPEW U OKEAHOB

73 [IpupoHbIe 5KOCUCTEMBL. DKOCUCTEMBI TYH/P, JIECOB, 1
cTenem, MyCcThiHb

79 AHTPOIOT€HHbIE SKOCUCTEMBI 1

20 Ypb6oskocucremsl. [Ipaktuueckas padbota «3yyenue u 1
ornucaHue ypOoo3KOCUCTEMBI»

81 3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX 1
B3aWMOJICVICTBUI OPraHU3MOB B SKOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHUN Pa3HbIX TUIIOB Ha

82 cyOOpraHu3MEeHHOM, OPTaHU3MEHHOM, TTOMYJISIIMOHHOM 1 1
KOCHUCTEMHOM YPOBHSIX

83 buocdepa — obuieruianerapaast 0601049Ka 3eMiIu 1

84 Yuenue B. W. Bepraackoro o 6uochepe 1

85 3aKOHOMEPHOCTHU CYIIECTBOBAHUS OHOChEphI 1




86 KpyroBopoTsl BemecTB 1 OMOT€OXUMHUYECKHUE ITHKITBI 1

87 3oHanpHOCTH OrOchepsl. OCHOBHEBIE OMOMBI CYIITN 1

88 YcroitunBocTh 6rochepnt 1

89 DKOJIOTUYECKNE KPUZUCHI U UX MPUYHHBI 1

90 BosneiicTBue uenoBeka Ha 6uochepy 1

91 AHTponorueHHoe BO3/ICHCTBUE HA PACTUTEIbHBINA U |
KUBOTHBIA MHP

92 Oxpana npupo/sl 1

93 OCHOBHBIE TIPUHIIHITBI YCTOHYNBOTO Pa3BUTHSI YEJIOBEUECTBA 1
Y TIPUPOJIBI

94 ParmonanbHoe MpUpOIOIIONBb30BaHUE U COXPAHEHUE 1
OMOJIOTUYECKOTO pa3HOOOpa3us 3emMin

95 O6o06mienne o Teme «MUKPOIBOIIONUS U €€ pe3yabTaThl» 1

96 O600menue mo Teme «MaKpOIBOITIONHUS U €€ Pe3yIbTaThD) 1

97 O6o06menue no Teme «lIpoucxoxaeHne U pa3BUTHE KUZHU |
Ha 3emiie»

08 O6006mmenue o reme «IIporcxoxaeHue yeaoBeKa — |
AHTPOIIOTEHE3)

99 O060061eHne o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6o06muienne o Teme «OpraHu3Msbl U cpesia OOMTAHUS» 1

101 O06001eHne Mo Teme «IDKOJIOTHUS BUIOB U TIOMYJISAIIAIN 1

102 O6o6menue no Teme «brocdepa — riaodanpHas SKOCHCTEMAY 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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