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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMYy mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepaibHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusy» yrayOnénnoro ypoBHs uszydenust (10—11
KJIACCHI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM obnactu «EctecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusM OPI'OC COO npodusibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbI O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIMM, CPEAHUM
o01MM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpoQopueHTauueld O00yYaroluXcsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEU, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHUE O
Heau M 3ajadax HM3ydeHust ydeOHoro mnpenmera «buonorus» Ha yriyOa€HHOM
YPOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYpHpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHyeT TMOCIeAOBATeIbHOCTh W3YUYeHUs Y4YeOHOro marepuaia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3yYEHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  OO0mmiero oOpa3oBaHusi, Oysaromaps 4YeMy MPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJTEAYIOIMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXarollel mnpupoaHoi cpene. B
mporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GOpMHpPOBAaHUHM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOW  JIESATEIBHOCTU
OOy4Jaronmxcst MO OCBOCHHIO COJEPKaHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YPOBHE CpeaHero o01iero oopa3oBaHms.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOoe O00pa3oBaHME B IIKOJE MW OPUEHTHUPOBAH Ha



pacuipeHre U yriayOieHue 3HaHWM OOydYaromMXcsi O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OHMOJIOTHUH, HSMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuyenne yuebHOro mnpeamera «buosorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHHIO
Ouosiornyeckoro  oOpa3oBaHuUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €r0 COAEpKAHMS COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OOYyYarOUIMMHCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/eioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJNy4YarOT pasBuTHe. Tak,
paclIMpeHbl U YIIyOJieHbl OWOJOrMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTIX KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI ISl MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, TMOJYYEHHBIMU OOYYaIOIIMMUCS MPU H3YYEHUU
(bU3UKK, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mnpenmery "buomnorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBINM MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alMH, SBOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJNIOTMM Pa3BUTHUS, TEHETUKU M CEJEKUUH, OMOTEXHOJOTUU U CHUHTETUYECKOU
OMOJIOTMHY, aKTyalU3UPYIOTCS 3HAHMUS OO0ydYaroIMXCcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
0oOy4aronMMHUCss OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIe)KaIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT00o0pa3uM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, MOIMYJISIIUH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHHSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHuM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMHM Hapsiay co
3HAYUTENIbHBIM 00bEMOM TEOPETUYECKOI0 MaTepHualia B COAECPKAHUU MPOTPAMMBI
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM unu MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUIECKUX MPOOIIEM.



Lenb u3zydenus: yueOHnoro npenmera «buonorus» Ha yriyOa€éHHOM ypOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUAMH O  CTPYKTYPHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OHoJjiorueil, wnu K BBIOOpY
y4eOHOT0 3aBEICHUS JUISI IPOIOJIKEHHS OMOJIOTUYECKOTO 00pa30BaHuUS.

Joctmxenne 1enu uU3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriay0nEHHOM YpOBHE 00€CTIEUMBACTCS PELIEHUEM CIIENYIOUINX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCSA CUCTEMbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiiax, COCTABISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMyJIsLus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUU U CHUHTETUYECKOW OWOJIOrMH, TaJCOHTOJIOTHH,
HKOJIOTUH);  METOJlaMHU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupojse (HaOMroJeHue, HU3MEpEeHue,
HKCIIEPUMEHT, MOJIEITUPOBAHUE);

oBlaZicHue OOydYarolUMHUCS YMEHUSIMU: CAMOCTOATEIBHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjeMaMu 4YeOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOIIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3MI0POBBIO0  OKPY’KAIOIIUX  JIFOZICH; OOOCHOBBIBATH M COOMIOAATH  MEPHI
npouIIakTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBuiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YUaIOLIUXCS MHTEIJIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IpolleCCeé 3HAKOMCTBA C BBIJIAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEJOBAaHUSIMM B OWOJIOTHMH, pEIIaEMBbIMH €10 MpoOjIeMaMHu, METOI0JIOTHUEH
OMOJOTMYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OHOIOTHUECKUX
00BEKTOB U MPOLIECCOB;



BOCITUTAHUE y OOYYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K JKHUBOU MPUPOJE B
IEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHHUE IKOJIOTHUYECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTypbl TIOBEIACHUS B TPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MPUPOJIONIOIB30BaHUN (COOJIIOICHUE TpPaBWJI TOBEJICHUS B MPUPOJE, OXPAHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXarolmux Jrojed  (coOmromeHuss Mep NporiakThku — 3a00JieBaHUH,
oOecrieyeHue O€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHW€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0OyYarolUMHUCH
WHIUBUTy AIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C
WHIUBUTy AIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO011ee YncI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE cpelHero odiero oopazoBanusi, coctarisier 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelnto).

OT6op opraHu3arMoOHHBIX (OPM, METOJIOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISIETCS ¢ y4ETOM CHENM(PHUKU €ro CoAepKaHWs W HAMpaBICHHOCTH Ha
NpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B  OpPraHM3AIMsIX CPETHETO
po¢eCCHOHAIBHOTO M BBICIIIETO 00pa30BaHMS.

OO0s13aTeNbHBIM yCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
0OyJaromuxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX OMPENENSeTCSs Y4YUTEJIeM Ha OCHOBE HWMEIOLIUXCSA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HaykKd M U3y4aeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OMoJIOoruu B (POPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBL.

JeMoHcTpanuu

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. BaBunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, @. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrtema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak NpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CIOXHOCTh M YIOPSAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJIIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), OuochepHsniii. Ilporecchl, TpPoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKW3HB Kak ¢opMa CyIIECTBOBaAHUS
Marepuu. Hayku, n3ydaromme KuBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPraHU3aINU.

N3ydenne >XuUBBIX cucTeM. Meroasl Ouosiorudeckor Hayku. HaGmromeHue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. l[lonarue o 3aBUCUMON U
He3aBuCUMOM TmiepemeHHOU. IInanmpoBanume »skcnepumenta. IloctaHoBka w
npoBepka rumnote3. HyneBas rumotesa. [lorsiTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux gaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [lpuunMHBI UWCKaXEHUsA PE3YyJbTATOB JKcnepuMeHTta. [loHAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonornueckue
cuctemMbly, «CBOHCTBAa >XMBOM MaTepumn», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEUECKOro opraHusma», «buoreonenos», «buocdepa», «MeTombl
W3YUYCHHUS )KUBON TIPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEACHHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnosp30BaHWE pPA3IMYHBIX METONOB MpPH
W3YUYCHHH JKUBBIX CHCTEMY.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAUMHUIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIC ITOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUH.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
Kaemox. DIEKTpOHHass MUKpockonus. KongokanvHas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCTpauumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. lllnelinen, P. Bupxos, K. M.
bap.

Tabmuibl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTropus pasBUTHS METOAOB MUKPOCKOIIHI.

OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KIETOK.

IIpakTuyeckass padora «/3ydeHne METONOB KIETOYHON OHUOIOTHHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
[1IIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJBTPAMHUKPOIJIECMEHTHI.
Bona n e€ ponap Kak pacTBOPUTEINS, pearceHTa, y4acTHEe B CTPYKTYypHUpPOBAaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KJIETKH, UX OMOJIOTHYecKas
posb. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKA. buonormyeckue mnonaumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekysbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonoruueckue GpyHkunu 6eakoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXaPUIAbl U TOJIHCAXAPUIBIL.
OOmmii TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yTII€BOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, (GocpoIUnuabl, BOCKH, cTepounbl. buonornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. CtpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotunpl. Ilpunnun kommiementapuoctu. [Ipasuno Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonornueckue Gpynkuun JTHK.
Bunel PHK. ®yukunn PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moltiekyie ATO.
buonornyeckue pynkunu AT®. BoccTaHoBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kkietke. /Jlpyeue wuyxneozuompugocgpamor (HT®). Cexenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuUOMOJEKYyd. Moodenuposarnue
CMPYKMypsl U QYHKYULl OUOMONIEKYNL U UX Komniekcos. Komnvromeprwiti ouzaun u
OpeanuyecKull cunme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMmoHCcTpauumn

[Toptpetsr: JI. ITomunr, [Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

[unarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXHUBOU
npupoie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuel u cxembl: «llepuoguueckass TabMuIIa XUMHUYECKUX DJIEMEHTOBY,
«Ctpoenne MoOJIeKyJbl BOJb», «BemecrBa B cocraBe opranu3MoBy», «CTpoeHUE
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYNb», «CTpOEHHUE MOJEKYII
yrieBonoBy, «CTpoeHre MoJIeKyd JUnuaoBy», «HyKIenHOBbIE KHCIOTBIY,
«Crtpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl IOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi pabora «O0GHapykeHHE OCJIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBaHue  HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00Pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIECKOi KiIeTKu. KineTouHas creHka OakTepuil u apxei.
OcoOeHHOCTH CTpOeHHUs TeTepoTpoHONl M aBTOTPOPHON MPOKAPUOTUUYECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBaHUE AYKApHUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOPT BELIECTB Yepe3 IIa3MATHYECKYI0 MeMOpaHy: MacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocts MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLUTO3, (haroruTo3. Dk3ouuTo3. Kierounas
creHka. CTpyKTypa U QYHKIMH KJIETOUHOM CTEHKH pacTeHUi, TpUOOB.

Hurtomna3ma. [{uto3one. LluTtockener. [IBrmxenne nuroriazMel. OpraHouIbl
kieTkn. OnHoMeMOpaHHbIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpmku, JTU30COMBI, UX CTpoeHHE M (YHKIUHU. B3anmocBs3b
OJTHOMEMOpaHHbBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QpyHkuus anmapata ['onpmku. Moougurkayus 6eakos 6
annapame [ onvoocu. Copmupoexka benxkos 6 annapame I onvoxcu. TpaHcnopt
BEIECTB B KJIETKE. Bakyonu pacturesbHbIX KieToK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUIACTHJBI.
Ilpoucxoorcoenue mumoxonopuu u niacmud. Cumouozcenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne v (yHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOILIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTku CTpoeHue M QPyHKUUMH HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. LIpomesxcymounvie Gunamenmol.
MukpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Kietounsrit
neHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiamMeHmamu u
muxpompybouxamu. Momopnvle Oenxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapHoILIa3Ma, SAPBIIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoOBBIM MaTpuKkc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOl 00010YKU 6 Mmumose. AHoepHviii
Mpancnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpauuK



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOW  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHrne NPOKapUOTHUECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

JlabopaTopuasi pabora «l3ydueHue CTpPOEHUSI KIETOK Pa3IMYHbBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbBD».

JlabopaTopnasi padora «MccimenoBaHue Iia3MoiM3a W JAEIUIa3MOJv3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass  padora  «lM3ydyeHue  JBWKEHHS  UUTOILUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M rerepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obecneueHue KieTku: mnpeBpanieHne ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakIuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaIu3aToOpoB. benku-
aKTUBATOPhl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHX BeElIECTB B KieTke. DorocuHTes.
AHOKCuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocooupaioujue
nuUeMeHmvl U NUCMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
¢dotocunTteza. CBeToBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. [lponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nudHbX (HaKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHUS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mpoiieccax ouosorndeckoro okucieHus. [{uknmnueckne peakmuu. OKUCTUTENHHOE
dbochopunupoBanue. Ouepeus memoOpannoz2o epaouenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasel. llpeuMyniecTBa a’3poOHOTO MyTH
oOMeHa BeIIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoTOCHHTE3Y, « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYJAOBAaHHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass paGora «/3yueHue  KaTadTUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTopnasi padora «/3yueHue (epMEHTATUBHOIO PACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuuHoro cuHre3a. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacneacTBeHHOW mHGopManuu. [ eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuus — wmaTtpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiius akTUBHOCTHM T€HOB y NpokapuoT. ['mmotesa
orepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCHpeccult 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus oOMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekseTouHble (OPMBI )KU3HU U O0IUTaTHBIC MMapa3uThl. CTpoeHHe
MIPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

Bupychbie 3a00seBanus denoBeka, kUBOTHBIX, pacteHuit. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anaiuz o6onvuwiux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonocuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvt 00cmasKu 1eKkapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBanoBCKUi.

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTndeckuit Kom», «BUpych»,
«bakrepuodaru.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTO3.
Oco0OeHHOCTH TpolIeccOoB, MpoTeKaIux B HHTepdaze. [loaroTroBka KIETKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHUECKUI ) epUo bl UHTEpGa3bI.

Martpuunbin cunre3 JJHK — permmkanwmsa. IIpuanuner permmkanvun JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JJTHK. Xpomocomsel. CTtpoerue xpomocom. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUIIOWIHBIA W
rarionaHbll  HAOOpel  XpomocoM. ['oMonorumunsie xpomocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tunbl MuTo3a. KaproknHe3 U LUTOKMHE3. bronorndeckoe 3HadyeHUe
MHTO3a.

Perynaumuss mMutoTHuecKoro umkia kieTku. [Iporpammupyemast kiaeTtodHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kiemox. «llugposas
KiemKka» — ououngopmamuyeckue mooenu (yHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCcTpauumn

Tabmuipl U cxeMbl: «OKU3HEHHBIM IUKI KIETKW», «Muto3y», «CTpoeHue
xpomocom», «Permukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KIETKaxX
KOpEIIIKa JTyKay.

JlaGoparopnass  pabdora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopnasi pabora «HaGnronenne MuTo3a B KJIeTKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenue u GpyHKUMH OPraHu3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOGHUS W  IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKICTOYHBIC TPHUOBI, OJHOKJIETOUYHKIC
BOJIOPOCIIH, APpYyrue NpoTUCThl. KOoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEHW: oOpa3oBarenbHas,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI U paciookKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIUAJIbHAs,
COCUHUTENbHAs, MbIleyHas, HepBHas. OcoOeHHOCTH CTpoeHHs, (YHKIUN U
PAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbIE M T€HEpAaTHBHBIE OpraHbl pacTeHWid. OpraHel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMYU OPTraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJNHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIi M BHYTpeHHHU ckeneT. CTtpoeHne u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONMU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO ras3a W
MUHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIutaHue XKMBOTHBIX. BHyTpumnosoctHoe u
BHYTPUKIIETOYHOE NUIIeBapeHHUe. [IuTaHne MO3BOHOYHBIX XMBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuiil. J{prxanue skuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa dYelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomuXx. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BELIECTB Y OpPraHU3MOB. TpaHCIIOPTHBIE CHUCTEMbI PACTECHUM.
TpaHncropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalieHus. IBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHHUSI KPOBEHOCHOM CHUCTEMbI NMO3BOHOUYHBIX *KUBOTHBIX. Paborta
ceplla v €€ peryJisiums.

Beigenenne y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoKparturesnbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelusi U 00paTHOE BCcachIBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BBIACICHUS.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM U BBIJIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHune u (yHKIIMOHHPOBAHUE
Heppona. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M UUCTHI MNPOCTEHIIMX. 3almuTa Yy MHOTOKIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOW 3a1IUThl. OUTOHIUBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopus KiIOoHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, ©. M.
bepner, C. Tonerasa). BocrianmurenbHble OTBETBI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTe ¥ peryisiquss 'y Opramm3MoB. PasgpaxumocTs y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpaxuMocTb U peryisimus y
pacTeHuii. PocToBBIE BElIECTBA U UX 3HAYEHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX »XMBOTHBIX. Pedinexc u
pednekropHas nyra. bezycioBHble U yCIOBHBIE pe(IICKCHI.

['ymopanbpHast peryisiuus W 3HAOKPUHHAs CHCTEMa UBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOMW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3bp HEpBHOW M SHIOKPUHHOW cucTeM. [ unoTtanmamo-runoduiapHas
CUCTEMA.

JleMmoHcTpanuu

[Toptper: U. 11. ITaBnos.

Tabmuupl U cxembl: «OIHOKJIETOUHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepum», «lIpocrerimme», «OpraHbl UBETKOBBIX PACTECHHI,
«CucTteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIx», «TkaHu pacreHuit», «KopHeBbie cuctembny, «CTpoeHHE CTEOIs,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«IIumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIl1eyHasi ~ CUCTEMay,
«BpigenurenbHas cUCTEMay, «DHAOKpPHHHAs cuctemMa», «CTpOSHHE MBIIIIbDY,
«mmynurer»,  «Kuiieuynomonoctusie», «CxeMa  MNUTaHUS  PACTECHUN»,

«KpoBeHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THUIPBD»,
«Ctpoenue 1utaHapun», «BHyTpeHHee cTpoeHue n0KaeBoro 4epss», «HepBhas
cuctema pbeio», «HepBHas cucrema Arymkwm», «HepBHas — cucrema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonuTamux», «HepBHas cucrema uenoBekay, «Pedexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENapaThl OHOKIECTOYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJICKIIUU
HACEKOMBIX, WIJIOKOXXHUX, UBbIE AK3EMIUISIPbl KOMHATHBIX PAcTEHUMU, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE I IEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacHieTUIeHus Kpaxmajia U OelIKoB Mo feicTBreM (GepMEHTOB, 000PYAOBaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «I3yueHne TKaHEel pacCTCHHI.

JlaGoparopHasi padora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrne OpraHoB IIBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIJIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  06ecronoro  pa3MHOXKEHHS:  MOYKOBAaHHWE, CHOPYJISLIUS,
(dbparmMeHTanus, KIOHHPOBAHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBele kieTku, win rametsl. Meino3. Craauun
meno3a. [loenenune xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii cMbICI
M€Ho3a M TIIOJIOBOTO Tpolecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

[IpenzapopsiieBoe pa3Buthe. ['ameTorenes y :KuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBrayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpobOnenuwe. Tumbl  aApoOsieHUs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIECKOMMUTAIOUINX. 3apOJABIIICBBIE JUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCS 3apojpliia (IMOpPHOHAIbHAS WHIYKIIHS).
3akyanka TUlaHA CTPOCHHMS JKMBOTHOTO KakK  pe3yjibTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BiusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneuelii mepuon. Ilpsimoe u
HempsiMoe pa3BuThe. PasButue ¢ metamopdo3oM y OECMO3BOHOUYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOe 3HAaYE€HHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YenoBeka. CTaauu moCTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoxeHne u pasputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IuKIe pacteHud. OOpa3oBaHWe CIOp B Ipoiecce Meio3a.
['ameTtorene3 y pacteHuid. OIUIOAOTBOPEHUE M Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJisluyd OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammn, X. llneman.

Tabmuubr u cxembl: «BereratuBHoe pasmHoxkeHue», «Tumbl OGecnosoro
pasMHOXEHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHOXeHuEe TUApbDY, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onsia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsMoe u
HENpsAMOe pasButhe», «PasBurne Manckoro xyka», «Passutue capanum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOJOTBOPEHHE Y UBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIbHBIX PAaCTCHUI, « KM3HEHHBIN LUK
MOpPCKOM  KamyCTbD», <«OKWM3HEHHBIM UHKIT MXa», <« KHW3HEHHBIA  IUKI
ManopOTHUKA», « KMU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JISATYILKID.

JlaGopaTopHas padora «/M3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpEnapaTax».

IIpakTnueckas padora «BpIsgBICHHE NPU3HAKOB CXOJCTBA 3apOJBIIIEN
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi paGora «CTpoeHHE OpPraHOB Pa3MHOKEHHUS BBICHINX
pacTeHUu.

Tema 11. I'eneTuka — Hayka 0 HACJIEACTBEHHOCTH U HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKWM Kak Hayku. Paboter T
Mengens, I'. ne @pusa, T. Moprana. Posb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUSL U CUMBOJIbL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBI  TE€HETUKH: THOPUAOJOTUYECKHUMA,  IUTOJOTUUECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanumn

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIITUBAHUS.

Jlabopatopuass pabora «Jlpozoduna Kak OOBEKT TE€HETHUECKHUX

VICCJIEIOBAHUIY.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3usi ruOPUI0B MepBOro nokojaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaensa — 3aKOH paclleIUIeHUs NPU3HAKOB. lluTosornyeckue OCHOBBI
MOHOTHOPHIHOTO CKpElMBaHus. [ unore3a YyucToThl raMer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKTep HACIeIOBaHMUS.
Pacuierienre npu3HAaKOB MIPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILLBaHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYILICHHE CLEIUICHUS MEXIy Ie€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMmeTHbIA I0J. ['eHeTuueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBbIM ajUlenn3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'E€HOB.
Komnnementapuocts. Onuctas. [Tomumepus.

['eHeTYeCKUNl KOHTPOJIb PA3BUTHS PACTCHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX TMPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHM.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS |
M3MEHEHUS HACJIeJICTBEHHONW HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMmoHcTpanuu

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

Tabnuipt u cxembl: «IlepBeiif U BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpnens», «AHanusupymollee CKpelmuBaHuey, «HemomHoe noOMHUHUpPOBaHHEY,
«CrenyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odumiby, «['eHeTnka momay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXECTBEHHBIN ajljIenu3M», «B3auMoaeicTBue reHOBY .

OO6opynoBanue: MOAENb JUIA JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpHUIOB TIEPBOTO TOKOJICHUS M PAcCIICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTPAllMM CIEIUICHHOTO HACIIEIOBaHUs MPHU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «Jpozodumnay.

IIpakTnueckass pa6ora «M3ydyeHue pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUS Y APO30(PHITBD».

IIpakTnueckass padora  «l3yueHue  pe3ynbTaTOB  JUTHOPHIHOTO
CKpEIIUBaHUA y APO30(PUIB».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUK (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Mopaudukanuonnas U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnrioHHbIN
psin u BapuanmonHas kpupas (B. Moranncen). CpoiicTBa MoAMGUKAIIMOHHON
W3MEHYMBOCTH.

I'enoTunuueckas N3MeHUMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYNBOCTH.
Buapl reHOTUNIMYECKOW U3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejiesiax OJTHOr0 BUA.

MyTtanmonHass HM3MEHYMBOCTh. BuHIBI MyTaluil: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUHWPOBAHHBICE MyTaluuu. SnepHble H
HUTOIIa3MaTHYeckre MyTtanuu. CoMaTUYeCKUEe U MOJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUsS MyTauuid. MyTareHpl W WX BJIMSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOIO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSIAO0B B
HacienctBeHHo u3MenunBoctd (H.W. BaBunoB). BHesnepHass U3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  DNUSCHEMUYECKUX (HaKmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuuber w  cxembl: «Bumbl  uw3MeHunBocTH», «MoauduKaroHHAS
U3MECHYHUBOCTHY, «KomOnHaTtnBHas W3MEHYHUBOCTEY, «Meiio3,
«OmnogotBopeHuey, «I eHeTnueckue 3a00aeBaHus YeI0BEKa», « Buapl myTammii.



ObopynoBaHue: KHUBbIE U TepOApHBIE AK3EMIUIIPHl KOMHATHBIX PACTECHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. llocTpoeHue BapuallMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTnyeckass padora «Myrtauum y aApo3opuisl (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas Nporpamma HCCIEIOBaHUS T€HOMaA
4yejaoBeKa.  MeToapl  M3y4eHMsT T€HETUKH  4YEJOBEKa: I'€HEAIOTMYECKHU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJIALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHHOE ONIPENIECIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | '@HHbIE U XPOMOCOMHBIE
O0O0Ne3HH 4YeloBeKa. boJIe3HM C HacleICTBEHHOM NPenpacroyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALCHUU U JICYEHUH T€HETHYECKUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHEeTUYeCKOe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [loHSTHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (akTOpbl MOBBIIMIEHHONM YYBCTBUTEJIBHOCTH YeEJIOBEKa K
(bu3MYEeCKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKpY Karolle cpeabl. I'eHeTnyeckas
IIPEAPACIIOJIOKEHHOCTD YEI0BEKa K ITaTOJIOTHsAM.

JleMmoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun udenoBeka», «MeTolbl U3y4eHHUS] TEHETUKHU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHNS YETIOBEKAY.

IpakTueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanus W CeleKUus. 3apoXKJCHHE CEJNEKIMH W JOMECTHKALWU.
VYuenne H. WM. Baumoa o IlenTpax mnOpoucxXoxkAeHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHui. Poip celekuuy B CO3IaHMM COPTOB PACTEHUNA W TOPOJ
#*uBOTHBIX. CopT, mNopoaa, MmMTaMM. 3aKOH T'OMOJIOTUYECKHX PSIOB B
HaciaeAcTBeHHOM wm3MeHuuBocth H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM pabOTHI.

MeTonbl cenekuMOHHOM paboThl. McKyccTBeHHBIH OTOOp: MacCOBBIA U
WHMBUAY AJIbHBIN. Ortanbl  KOMOMHAIMOHHOM  cenekuuu.  VcnbiTanue
IPOM3BOAUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHUIy C IOMOILIBIO OIICHKH
¢dbeHoTuna NoTOMCTBa U OTOOP IO reHOTHUITy ¢ momouIbio aHanmza JJHK.

HckycCTBEeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PaninanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTypPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TE€HOMHOTO pPEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK 111 momydyenns ncxoqHoro Matepuana ajsi CEJICKIHH.

[Tomyuyenue MOJIUTUTOU/IOB. BuyTpuBuaoBas rUOpUaN3aLIHSL.
brnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcrnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudpunuszanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CENEKINNA PACTEHUH U )KUBOTHBIX. «3e1€Has
DpesonoyuUsy.

CoxpaHeHre ¥ U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX poaMYed  Ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHemuUyeCKUMU pecypcamu CenbCKOX03AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yeax VIVUUeHUs. CYUecmayiomux U cO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoell U nepcneKmueHblX MexHoI02UlL.

JleMoHCTpauumn

[Toptpersr: H. W. BaBumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmunps! 1 cxembl: «LIeHTpBI MPOUCXOXKIECHUS U MHOTOOOpa3Hsl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metogpl cenexkunn», «OTnanénHas rudpuauzanus», «MyrareHes».

JlaGopaTopHasi padora «/3yueHne cOPTOB KyJIbTypPHBIX PACTEHUN U MOPOL
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «lIpuBnBka pacTeHu.

Jdkckypeusi «OCHOBHbIE METONbl M JOCTHXKEHHUS CEJIEKIIMM pPACTEHHH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AUCTBO, B J1AOOPATOPHIO
arpOyHMBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBbIE
KYJIbTYpBHI, MUKPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEXHONIOTHS:  XJIeOOMeueHue, TMOMyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnHe. Mukpoouonornueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruii. [Ipon3BoacTBO O€nka, aMUHOKHUCIIOT U BATAMUHOB.

Co3naHre TEeXHOJOrMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MMOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIIHNECS B MIPUPOIe OMOCHHTETHUECKHE MTyTH.



Kierounasa unxeHepus. MeTonbl KyJlbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3anus W COMATHUYECKUN
sMOpuorene3. lcronb3oBaHue TramiouoB B CeleKUUH pactenuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. HMcnonv3osanue MOHOKIOHATbHBIX U NOJUKIO HATIbHBIX
anmumen 6 Meouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWLIEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOocOMHass W T€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
KoHCTpyupoBanue pekoMOouHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEPHHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meaunuHa. [11[P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkenepus i pa3pabOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHE coueTaHWeM TEXHOJIOTHM TPEXMEPHOro OMompHHTHHTa W ckaddonaunara
JUTSL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecrneueHus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyautened OPBU, ycTaHoOBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JeMmoHcTpanuu

Tabnuubl n cxemsbl: «/cnoap30BaHKE MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
pOU3BOJCTBEY, «Kiietounas naxxenepus», «I eHHass HTHKEHEPUs».

JlabopaTtopHnasi padora «l3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloryyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

JOkckypeusi «buoTeXHONOrusT — BaKHEWIIas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOCTBO)».

11 KIIACC

Tema 1. 3apokaeHue m pa3sBuTHE 3BOJIOLNMOHHBIX NpeACTABJICHHMN B
ounoJioruun

OpomounoHHas teopuss Y. JlapBuna. Ilpeanocbulkn BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aearensHocTs Y. JlapBuHa.

JIBroKyLIMe CUIIbl HBOJIIOLIMM BUJOB 110 Y. J[apBUHY (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).



Odopmiienne cunterndeckor Tteopun dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHass JBOJIOIMOHHAST OHOJIOTHA. 3HAYCHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpau

[Toptpetsl: Apuctotens, K. JIunnenr, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Kiosnwe, Y. lapBun, C. C. YerBepuxos, 1. U. lImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBot mnpupoasl (o K. Jlunuew)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHUs
MPUCTIOCOOJICHU y pacTeHuii W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBanue», «llopoasl romyoeit», «MHoroodpasue KylbTypHBIX (popM
KarycThl», «[1opojpl JoOMaTHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMsI JABMXKYIIMX CHJI 3BOJIIOLUMY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLIHID.

Tema 2. MuKpo3BoOIIOLHA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOTO pa3HooOpa3zus M CTPYKTypbl Homyssiiuid. V3meHeHue
reHo(oH/a TOMYyJSLMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHetTuueckoro paBHosecus JIx. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIH
npouecc. KomOunaTuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHANpaBJieHHblE WM3MEHEHMsI 4YacTOT ayiesied B Homyssinusx. OQdext
ocHOBaTend. JIggexm oOymuinounoco zopaviuika. CHUdCeHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexkma Opetigha cenog 6
oonvuwux U manvlx  nonyiayusax.  Mwurpauun.  M3omAuMs  OOMyssSUN:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBennbiit orbop — HampaBisiommii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  pa3pbIBAOIHIMA
(nm3pyntuBHbIi). [lomoBoit 0TO0p. BO3HMKHOBEHHE W HBOJIOIUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KaK  pe3yjbTaT  MHKPOAIBOJIIOLIUU.
Bo3HukHOBEeHHE  MPUCMOCOOJIEHWH y  opranm3sMoB.  Apomopdo3bl U
uanoanantauud. IIpumeps! npucnocoOieHuit y opraHu3mMoB: MOpP(OIOrHYecKue,
dbusnonornyeckue,  OMOXUMUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOIIOIMH. M3omsmus — kimrodeBod ¢aktop BumooOpazoBanus. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3anus,
rubpuanzaiys). JIuTenbHOCTh BOJIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (OPMUPOBAHUS OUOTIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIOIMOHHONW OHOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi OropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEW.

JleMoHCTpaMu

[Toptpetsl: C. C. YeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomymsimonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUS 3aKoHa Xapau—BaiinOepray, «/IBuxyiue
CWJIBl HBOJIIOLUNY, «DKOJIOrMYECKass M30JsUUs MONYJIALHUN CeBaHCKOU (openny,
«l'eorpaduueckass M30JAIUS  JTUCTBEHHHUIIBI CHUOUPCKOW W JTUCTBEHHMUIIBI
JnaypcKoiy, «IlomyaroHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «CxemMa
JEUCTBUS €CTECTBEHHOro o0TOOpa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«BanycTpranbaelii MenaHu3m», «JKuBble Hckomaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexaaromas OKpacka KUBOTHBIX),
«®uznonornueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHUu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupojie», «CrnocoOrsl BugooOpazoBaHus», «l'eorpaduyueckoe BUA000pa3oBaHUE
TPEX BUAOB JaHABIIIEH», «IKOJIOIMYECKOE BUI000pa30BaHUE BHUAOB CHUHUID),
«ITomumnonasl pacteHuit», «KamycrHo-peneunsiii ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia IMTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BHUIOB, 0OpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BbisBieHHE HM3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJI.

JlaGopaTtopnasi  pabora  «lIpucmocoGneHuss  OpraHu3sMOB M UX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTtopnasi pabora «CpaBHeHHE BHIOB 10 MOP(POIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

MeTtonbl  M3ydeHHS  MaKpOlIBOMIONMHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyyeHus: oHBomonuu. Ilepexonueie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuyeckue metonasl u3ydeHus sBomonuu. CpaBHeHHe GIOpBl U
dbayHpl MaTepuKoB W OCTpOBOB. buoreorpaduueckme obOmactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKHe U CPABHUTEIHLHO-MOP(OIOTHUECKIE METOAbl U3YUEHUS
BOMIOLMU. ['eHeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOTrMYHBIE W  AHAJIOTMYHBIE  OpraHbI.
PynuMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (HUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTalliy U 3BOJIIOIUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatumocTs 3BostonMu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkerns.

Tabmuubl U cxembl: «DUIOTEHETHUECKUN Psifl JIOMIAIN», «APXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emun», «lpei) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOIO Pa3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ AHAJIOTUYHBIE OpraHe», «PyAUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIeHUS 3BOJIIOIUNY, «O0111e 3aKOHOMEPHOCTH 3BOJIFOLIUI.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJS)KH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISIKU TOMOJIOTHYHBIX, AHAJTOTHUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpencTaBlIeHUs O 3aPOKICHUU JKU3HU (KPEalMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBepKeHUe onbiTaMu D.
Penu, JI. Cnannannanwu, JI. [1actepa. [IporcxoxaeHne >ku3Hu U aCTPOOHOIIOTHA.

OcHOBHEIE STaIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB Hu3 Heoprannueckux. Ombir C. Mummepa u I'. IOpm.
OOpazoBanue moiuMepoB u3 MoHomepoB. Koarmepsatnas rumoresa A. .
Omnapuna, TMoTe3a nepBuYHOro OyiapoHa JIk. XomnaeitHa, TeHeTUYeCcKasi TUIoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUcropuss 3emuin U Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHHMYECKHUe
octaTkd. ['eoxponomoruss u e€ wMeroapl. OTHOcUTENbHass ©  aOCOIIOTHAS
reoXpoHOoJIorus. I'e0XpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie sTanbel opraHndeckord HBoJOnMU. [losgBiaeHne w 3BOIOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onn3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOITIOIMOHHOE MPOUCXOKICHUE
BUpYyCOB. IIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMU BbICIINX pacTeHUi. OCHOBHBIE apOMOP(O3bI
pactenud. Beixon pacteHuii Ha cymry. IlosiBieHHe CIIOPOBBIX pACTEHUNW U
3aBoeBaHue umu cymu. CemeHHble pacTeHUs. lIpomcxokaeHue IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKU3HB B BOJAE. DBOJIOLHS NTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. [IporncxoxaeHrne MICKONUTAOUIMX U
ntuil. [lpunuun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO »paM U IMepuoiaM: apxeu, MpPOTEPO30i,
majgeo30i, Me3030M, KaitHo30¥. OOm@as XxapakTepucThKa KiIuMara |
reojiornyeckux npoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoOpa3oBaHue: €ro yClIOBUS U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTUYECKHE KPU3UCHI Mpouuioro. IIpuunuel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYHIIbI OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. U.
Omapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie! u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HuW», «Cxema ombita C. Mwmmuiepa, I'. FOpuy»,
«JTanbl ~ HEOPraHWYECKOW  3Bomouum», «l'eoxpoHosorMYeckass  IIKajiay,
«HadanpHble 3Tarbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHHS dYKApUOT
nyTéM cumoOuorenesa», «Cucrema X uBoW mnpupoabl», «CTpoeHue BUpPYCA,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OTHOKIETOUYHBIE BOIAOPOCII,
«Mmnorokierounsle Bogopocan», «Mxwm», «llanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
mMupa», «Apomop¢do3bl KHUBOTHBIX», «lIpocreiimme», «KumedHnonoaocTHbiey,
«IInockue YEPBUY, «YUNEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIE,



«IIpecmbikaromuecsy», «lItnupyy, «Muekonuraromue», «Pa3Buthe XuzHU B
apXeucKou spe», «Pa3BuTHE )KU3HU B MIPOTEPO3OUCKON Ipey, «PasButue xu3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpey», «Pa3BuTue Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJIICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesla ITHI[ W 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJE3HBIX HCKOMAEMbIX, MYJSKA OpPraHUYECKUX
OCTaTKOB OPIaHU3MOB.

BupryanbHasa  ga0oparopHas padora «MoaenupoBaHUE ~ OMBITOB
Muiepa—tOpu 1o n3y4eHu0 abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COEIMHEHUN B
NEepBUYHON aTMochepey.

JlabopaTtopnasi padora «l3yueHne W ONHMCAaHUWE MCKOIMAEMBIX OCTATKOB
JPEBHUX OPraHU3MOB).

IIpakTnueckass pabGora «/3ydyeHue OCOOCHHOCTEH CTPOCHUSI PACTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «M3ydyeHue oCOOCHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pasznensl n 3agaun aHTpOononoruu. MeTo1bl aHTPONOJIOTHH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHble
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MopGoIoTHYECKHE, AMOPHUOJIOTHYECKHE, (bU310JI0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYMS YET0BEKa OT KUBOTHBIX. [IpAMOXOXKIAECHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOIrO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((pakTOpbl) aHTPOIOreHe3a: OUOJIOTrHYEeCKUE, COllMaIbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4enoBeKOOOpa3Hble O00E3bSHBI
(POKOHCYJIBI) ¥ pAHHUE TTOHTHUIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
J0Jed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKHU Jt0JeH. YeloBeK yMelblil, IepBbIe
W3TOTOBJIEHUS OPYAUN Tpyla. YUenoBeK NMPAMOXOMSAIIMN U MEPBBIA BBIXOJ JIOACH
3a npenensl  Adpuku. YenoBek reigenbOeprckuii —  0oOMME  MpENoK
HEaHIEPTaJIbCKOI0 YEJIOBEKA U YEJIOBEKAa pPa3yMHOro. YeloBeK HeaHAEePTAIbCKUAN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YesloBEK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TanmeoreHeTrka 1 NajneoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YesoBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISIIUSIX
YyenoBeka. MyTanMoHHBIH Tiporiece B moduMopdusmM. [lomysiiuoHHbIe BOJHBI,
npeiid reHoB, Murpanus U «3(pQPeKT oCHOBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHarue o pace. bosblume pacel: eBponeowaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas). BpeMs M myTH paccelieHHs 4YelIOBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTH — pacu3Ma.
[Ipucnoco0IeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuviuiiHapabpie  MeTolbl B (usnueckodt  (OMOJIOTHMYECKON)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUN. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOIOITMYECKOTO M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. Jluku, 5. 4. Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIMOJOTHIY, «I 0JJOBHOH MO3T UeJIOBEKay,
«YenoBekooOpa3ubie 00e3bsHBD, «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpainonutTek», «UYUenoBek  ymenwli», «YenoBek
NPSIMOXOIAIINI, «JleHncoBCckui yenoBek» «Heanaepranbiupny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOJIOLNHN YEJIOBEKa», «Packl UeoBeKay.

OOGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJbTYpbl TpPEAKOB 4YeloBeKa, penpoaykuuu (dororpadum) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena uYeloBeKa M ueperna MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
ITUMITaH3€e, MOJIEJIN TOpCca MPEIKOB YeIOBeKa.

JlaGopaTopnasi pabGora «M3ydyeHne o0COOEHHOCTEH CTpOEHHUS CKejeTa
YeJIOBEKa, CBS3aHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAOPTraHU3MEHHBIX CHCTEM C OKpY:Kalolei cpenoii

3apoxaeHre U pazButue s3kosoruu B Tpyaax A. ['ymbonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metonbl 3kosoruu. IlosieBble HaOMOAEHHS. DKCIEPUMEHTHI B HKOJOTHUU:
npupojHble W JabopatopHble. MoJenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY>KaloIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1 YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€M YeNOBEYECTBA C NMpUPOoaod. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON rPaMOTHOCTH HACEIEHHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepiios, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl n cxemsl: «Pazgensl skonorun», «Metoasl s3konorum», «Cxema
MOHUTOPHUHIA OKPYXAIOLIEN CPEIbD».

JlabGopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
UCCIICIOBAHUID.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nenctBus. Kimaccupukanms
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHYECKUE, OMOTHYECKUE, aHTpONOreHHbie. O0mue
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux Qakropos. IIpaBuino muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropel. CBeT Kak sKonorudeckuid dakrtop. JleiicTBue
pPa3HbIX YYaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIbI
pacTEeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CUTHaIbHas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorudyeckuit (axrtop. JleiicTBue TemrepaTypbl Ha
opraHus3Mbl. [[oMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoOB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHbBIE H
roJu4yHble PUTMBL. [IpUCIIOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HU.

XKuznennole Qopmbl opranusmoB. [lonstue o Ku3HEHHON (opme.
XKuznennole POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHWE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OMOHTBI, a3POOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HMU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX ~ B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadpuueckue). 3HAUYCHUC
OMOTUYECKUX B3aWUMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUSI.

JleMoHCTpaIuA

Tabmuubl U cxembl: «2konorudeckue (axrtopb», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpembl OOWTaHHS OpPraHU3MOB», «bBHONOTrHYECKHE PUTMBDY,
«Kuznennele  Gopmbl  pactenmit», «KuzHeHHbIE  (GOPMBI  KHUBOTHBIXY,
«JKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUs, «XulHudecTBo», «llapasutuzmy», «KoukypeHuus», «CumMOuo3y,
«KommeHncanuszmy.

O6opynoBanue: repbapuud pacTeHUW W KUBOTHBIX, MPUCITOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repOdapuul CBETOTIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUIEKIIMHU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaMm, Kcepoputam, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOdapuu u
KOJUICKITUU PACTEHHM M JKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUYECKUX B3aUMOCHCTBUSIX.

JlaGopaTopnasi pabora «BpisiBIeHHEe NPUCTOCOOJIECHUN OPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi pabora «BpisiBIeHHE NPUCTOCOOJIECHUNH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTtopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHN W3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U MOMYJISIIM M

OKOJIOTUYECKHE  XapaKTePUCTUKUA  TOIMYJISALHH. [Monmynsimusa  Kak
Ounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (Pu3ndecKux 6apbepoB U
0COOEHHOCTE OMOJIOTUHU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiquid. (OCHOBHBIE TIOKa3aTeNW MOMYJISALMU: YUCIEHHOCTh, ILIOTHOCTD,



BO3pDaCTHAas M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasinuud. OueHKa YUCIEHHOCTU MOIYJISIHH.
JIlnHaMUKa MOMyJISIIUMUA U €€ PeryJisiiua. bUuoThdeckuil MOTEHIMAT MOMYJISLHH.
MoaenupoBaHue TMHAMHUKHA TOMYJISIUKA. KpuBbIe pocTa YUCICHHOCTU MOMYJISIIIUAH.
KpuBble BbDKHBaHUSA. Perynsnus YuCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTH. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonarue o0 sKojorMUecKol Hule Buaa. MectooOutanue. MHoOroMepHas
Mozenb 3kosiorndeckon HumM Jx.M. XartumHcoHa. Pa3mepbl 3KOJIOTMYECKOU
Hui. [loTeHnManpHas u peanu3oBaHHAs HUIIM.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. Buasl M MX KU3HEHHBIE
CTpaTerum. IKOJOTUUYECKUE IKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEJCHUS W MUTrpallMii >KMBOTHBIX. buosoruueckue
WHBA3UM YyKEPOJIHBIX BUOB.

JleMoHCTpanun

[Toptper: k. . XaTunHCOH.

Tabmuiel W cxeMbl: «ODKOJOTHUYECKHE XaAPAaKTEPUCTHUKH IO,
«ITpocTpaHCcTBEHHass  CTpyKTypa  Homyjsinun», «Bo3pacTHble  OUpaMUJIbI
nonysanun», «CKOpPOCTh  3acCElieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorundeckoi Humu [Jx. Y. XaTuuHconay.

O6GopynoBanue: repoapuu pacTEHUN, KOJIJICKITUU KUBOTHBIX.

JlaGopaTopnasi  padora «lIpucnocobneHuss ceMsH  pacTeHUH K
PacCeNICHUIO».

Tema 9. Ikos10rust coo0IECTB. IKOJOTHYECKHE CHCTEMbI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIIMOHAIBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u certu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BeIIEeCTB U MOTOK SHEPTUU
B KOCHUCTEME.

OcHOBHbIE  TIOKa3aTelaud  dKocucTteMbl. buomacca u  mpomgykuus.
DKOJIOTHYECKUE TUPaMU/IbI YKCEN, OMOMAacChl U SHEPTHH.

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTpPOINOIE€HHbIE BO3JICUCTBUS Ha
cykneccuu. Kimmmakcrnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[Tpuponnbie 3x0ocUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemovl Mopetl U
oKkeanos. Ixocucmemvl MyHOp, 1€Co8, CMenel, nyCmbitb.

AHTpONOreHHbIE AKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opopackas
bropa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUCHNE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemax. Ponv kackaonoco 3gpgexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 pyHKyuoHuposanuu sxocucmem. IlIepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISLUN U S9KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmoi 8030elicmaus 3GepA3HEHUl pPA3HbIX Mmunos Ha
CcyOOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€UCMEUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IDKOCHUCTEMaA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHATbHBIC
IPyIIBl OPTAaHU3MOB B JKOCHCTEMe», «KpyroBopoT BEIIECTB B IKOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT MUPAMHIA YHCEID,
«IKonoruyeckas nupamuyia OMOMaCChl», «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onoTay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca Moce
noxapa», «IKocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPTrUH B arporieHo3e», «I[Ipumepsr ypboskocuctem.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIITMYA HACEKOMBIX, Uydelia MTHIT |
3Bepeit, repObapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IMpakTuyeckas padora «/3ydueHue u onrucanne ypo03KOCUCTEMBD».

JlaGopaTopnasi pabora «M3ydyeHue paszHOOOpa3usi MEJIKHUX TMOYBEHHBIX
YICHHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsl «DKCKYpCHs B THIMYHBIN OnoTeoreHo3 (B ayOpaBy, Oepes3HsK,
€JIbHUK, Ha CYXOJ0JIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcHsI «DKCKypCHsi B arpod’KocucTeMy (Ha MOje WM B TEIJIUYHOE
XO34HMCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemmanerapHas o0osiouka 3eMiIM, TIIE€ CYIIECTBYET WU
CyllleCTBOBaJIa >kKM3Hb. Pa3zBuTue npejacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6nochepe. Ob6aactu 6mochepsr u e€ coctas. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
ri100abHOM PKOCcUCTeMBbL. JMHamMuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTh SIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. [lonstne o Owmome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE U ITUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MIyCThIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpyktypa 1 QyHKIUS )KUBBIX CUCTEM, OIIEHKAa UX PECYPCHOIO MOTEHIINAIA U
onocdepHbIX PyHKIUI.

JlemoHcTpanuu

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B npupoae», «OcHOBHbIe OMombl cymmy, «Kinnmarnueckue
nosica 3emnn», «TyHapay, «Tairay, «Cmemannsiii jgec», «IILIMpoKOINCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

OOGopynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YestoBek u OKpy:KAOLIAS Cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MpPUYMHBL. Bo3aeicTBHe YeloBeKa Ha
ouocdepy. 3arpsizHeHue BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOTEHHOE BO3/JCHCTBUE HA PACTUTENBHBIA M KUBOTHBIA MuUp. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBIL.
Kpacasie xHuru. Ocob6o oxpansembie npupoaneie tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIIOBEUECTBA U IPUPO/IBI.
PanvonanbHO€ ~ MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJIOTHYSCKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butre METOJIOB MOHUTOPUHTA pa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMYyn K
uHgopmayuu nO COCMOAHUIO OMOEIbHLIX 6U008 U 9IKocucmem. (OcHOBb



9KOpeadurumayuu IKocucmem U Ccnocobo8 6opvovLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix 5Kocucmenm.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocdepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpszHeHue nouBb», «llapHukoBbid  3ddexkT», «Ocobo
OXpaHsieMbI€ MPUPOTHBIE TEPPUTOPUNY», «MOJEIN yIPABISIEMOTO MUPaY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K peE3yJbTaTaM OCBOCHHUS
OOy4YaronMMHUCsE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 10 OMOJIOTHHU
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHKWE OOYYaIOIIMMUCI POCCUICKON
IPpaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHHX YOEXKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTUS OUOJOTUUECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKaMH, MPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO  00pa3OBaHUs, Haauuyue  NPa8OCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMAsUumb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBI 110 OHMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JESATEIHHOCTU B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT MpOIleCCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaauIlsIM MHOTOHAIlMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, npupojae u
OKPY’KaroIIEn CpeLe.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUCHTAIlMW, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peai3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOUN ESITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:knaHcKOro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3JAAHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBaTh B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 334, YBaXKUTEIBHOTO
OTHOILICEHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaxJaHCKOU WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApoOJay, YYBCTBA OTBETCTBEHHOCTH IEpe.l
PonuHoy, ropmoctm 3a CBOM Kpau, CcBOKO PomauHy, CBOM S3BIK M KYJBTYDY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
TOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyXeHHuto u 3ammurte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TyXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS L[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHUM C
TpaauuusMu HaponoB Poccun;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIMOHATBLHOTO BO3/ICHCTBHUS )KMBOM MPUPOJIbI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

NOHMMAaHUE W peaju3alus 370pOBOTO U 0Oe3omacHoro olpasza KHU3HU
(310poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHWE LEHHOCTH MPAaBWI HHJIMBHAYaJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaMm MpodeccnoHalbHON e TEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTHY€CKOI0 BOCIIUTAHUA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIICHHE K MPUPOJE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUS;

NOBBILIICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPHOOPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBHMA IS
OKPYIKAIOIIEN CPEBI;

OCO3HaHHWE TJI00aJBLHOTO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH TNpoOJeM, CBSA3AHHBIX C pPAlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HAaIlpaBJICHHBIX HA COXPAaHEHHWE pPABHOBECHUSA B JKOCHUCTEMAaX, OXpaHy BHUIOB,
aKOocucTeM, brochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBPALIATh HX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOMN NEATEIIBHOCTH SKOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CpPEACTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJIbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
GbopMHpPOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHusT 00 OKpYXalollleM MHUpE KakK O €IMHCTBE MPHUPOJIbI, YelIOBEeKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH HpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieuyeHusi HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypcHbIe  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MMOUCKA MyTeil BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMOi
IPY U3y4YCHUU OUOJIOTHH,

MOHMMAHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IS
pelieHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTHHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHLIG PE3YJIbTATbl OCBOCHHA yqe6H0r0 mpcamMeTa «buonorus»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HlI/IXC$I
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06[H€H3.y‘-IHBIC IMOHATHUA, OTPAXKAKOIIHNC
OCIOCTHOCTD H&y‘lHOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHLIX HAayKax (BGH.[CCTBO, OHCPIrusi, sSABJICHUC, ITPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC y‘-Ie6HBIC I[@IZCTBPIH (HO3HaBaTeJ'IBHBI€, KOMMYHHUKATUBHBIC,

PETYJISTUBHEBIE), o0ecreynBaroIne dbopmupoBaHue (yHKUIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJIbHblE yueOHbIE JEHCTBUS B
ITO3HABATEJIHON 1 COLMAIIBHON MPAKTHUKE.

B pesynbrate wu3ydeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pEryJsITUBHbIE YHHUBEpCAlbHbIE YUYEOHbIE JEWCTBUSA, COBMECTHAs
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JIorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (QOPMYyJNHMpPOBAaTH W aKTyalM3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KjIacCcU(pUKaIi, 0000I1EeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 00bsICHEHUS (DAaKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIEHUs (MHIYKTUBHbIE, JEOYKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHBIE cpeacTBa AN IIPENCTaBJICHMS
CYLLECTBEHHBIX CBA3€M M OTHOLICHUH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTAX, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMUYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHUA MPOOJIEMBbI ¢ YYETOM aHaan3a HUMEIOIIUXCS
MaTepUajIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHUSA:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pPELICHUsI IPAKTUYECKUX 33]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONb30BaTh pPAa3jMyYHble BUABI JEATEIBHOCTH IO TMOJYYSHHIO HOBOTO
3HAHWS, €ro WHTEPIpETalH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YIEOHBIX M COI[MABHBIX TPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
TESITEIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlU3UpOBaTh 3ajaady,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs,, HaXOAUTh apryMEHThl JUIsl JOKa3aTesbCTBA
CBOMX YTBEp:)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBAaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3ZUPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANIPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KU3HEICATEIIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTe;

BBIIBUTATh HOBBIE HJIEU, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 331a4H, IOy CKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTHYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaJIM3UpPOBATh



UH(OPMAITUIO PA3TUYHBIX BUJOB U (HOPM MIPEACTABJICHHS], KPUTUIECKH OI[CHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIHUPOBATh 3aNPOCHl U MPUMEHATH PA3JTHYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJHEHUSI YUYEOHBIX
3ajiay;

pUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO WCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
Oounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadeCcTBE CpeACTBa mpu paboTe ¢
Ovonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOPMYJIbl, ab0peBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAcTO3HABaHWS W 3aATHl  WHOOpMAIUH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01enue:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXJaaeMoil TeMbl (yMEHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHM OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIFOJEH, MPOSBIIATh YBAKUTEIHLHOES OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyIMpoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esiTeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThI IpH pelIeHUU OUOJIOTHYECKON MPoOIIEMbI, 000CHOBBIBATh HEOOXOAMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33129,

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHHN C yd4&€TOM OOImUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh L€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIAaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4y€CTBO CBOEr0 BKJAJa WU KaXJOTO yYaCTHUKA KOMAaHJIbl B
OOIIMIi pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHNe YHMBEPCAIbHBIMH PeryJsSTUBHbIMHU ACHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pelieHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpPAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTaHOBKM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOUICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHMpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOATENIHO COCTABJISITH IUJIaH pEIICHHs NpodsiieMbl € YUYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CHUTYaIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaThb OCO3HaHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JaCTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  pedieKCMH  KakK  OCO3HAHMS
COBEpPLIAEMBIX JIEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PeIEKCHH AJIsi OLEHKH CHUTYyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMETh OILICHUBATH PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl APYrMX IIpU AaHAINU3E pEe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE ce0SA U APYTrUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOM HEIOCTAaTKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI U apryMEHThl JPYIMX IpU AaHAJIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yJbTaThl OCBOCHHUSI COJIEpXKaHHUS y4eOHOro mpeaMeTa
«buonorus» Ha yrIyOJAEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOOecCleUYeHUE
npoduapHOro  o0yueHus  oOydaronuxcss — Owojormu. OHHM  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMM Hay4YHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETAIMN U MPEeoOpa30BaHUIO 3HAHUMN, BUJbI JEATCIBHOCTH IO
MOJTYYECHUIO HOBBIX 3HAHUU U UX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHbIX XW3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
rojiaMm U3y4eHusl.

[IpeameTHBIE pe3ynbTaThl OCBOCHUS y4yeOHOro mpeameta «buonorus» B 10
Kacce NOHKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHUH  TPoOJieM  palMroHaILHOTO
MPUPOJIOTIOIB30BAHUS, O BKJIaJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIoruy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUHUBOCTh, POCT W pPa3BUTHE), OUOJIOTHYECKHE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas TeopHs
HacnencteeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o 1meHTpax
MHOTOOOpa3usi W  TMPOUCXOKICHUS  KYJIbTYPHBIX  pAcTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TIEPBOTO TOKOJICHUS, PACIICIICHUS, YUCTOTHI TaMerT,
HE3aBUCUMOTO HacienoBanus [. MeHnaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON W3MEHUYUBOCTH H. . Basunoga), MIPUHIIHATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIIEIOBAHUAX JKUBBIX OOBEKTOB (OINMHUCAaHUE, HW3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIEC MPU3HAKN: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, )KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTpoHOr0 TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO pa3BUTHA,
pPa3MHOXKEHHUS,  WHJIMBHUAYAJLHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOWIaMH KIETKH U HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMUH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMH OPraHoB M MX (QYHKIMIMH, MEXIy >STanamu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BbISABIATH OTIMUYMUTENbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl OKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyII;

yMEHHE peniaTb OMOJIOTUYECKUE 33a]Ja4H, BBISBISATH NIPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXIY UCCIIETyEMbIMU OMOJIOTMYECKUMU MIPOLIECCaMU U SIBJICHUSMH, JeJIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMIOATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraTh THUIIOTE3bl, MPOBEPATh MX 3SKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIUpys Ielb WCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JACNaTh BBIBOJIBL;

YMEHHME Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKONM paboTe 1Mo OHoJIoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TOPEJCTaBISATh  MOJYYEHHBbIE  pe3ysibTaThl Ha  YYEHHYECKHX
KOH(epeHUusIX;

YMEHHME OLIEHWBATh JTUYECKHUE AaCIEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouosorud ¥ MEAWIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3JaHHUE TPAHCTCHHBIX
OpraHu3MOB);



yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodecCuoHaTbHON
JEATETLHOCTH B 00JacTH OWOJIOTHH, MEAWIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIBLCKOTO XO3SIIICTBA, MUILEBOW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIAHETrO
po(eCCUOHATEHOTO U BHICIIETO 00pa30BaHUSI.

[IpenMeTHBIE pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKaTh:

cOPMHPOBAHHOCTh 3HAHUA O MECT€ U pOJU OHOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOOTIOIH30BaHUs, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIAJIETh CHUCTEMOW OHOJOTHYECKUX 3HAHUW, KOTOpas BKIIIOYACT
OMpENIeSICHUs] WM TOHUMAHUE CYIIHOCTA OCHOBOIOJArarolux OHOJOTHUYECKUX
TEPMUHOB W TOHATHM (BHI, 3KOcucTeMa, Ouocdepa), OHOIOTrHYECKHUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YICHHUS
(A. H. CesepiioBa — 0 myTsx U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHetudeckoro paBHoBecust [x. Xapnu u B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMHM  HAy4YHOrO  IO3HAHWA,
MCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIICIOBAHUSAX KUBBIX 00BEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJEHUE, SKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX N3MEHEHUN B IPUPO/IE;

YMEHHME BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOIICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBHXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O orbopa, aJJIONaTPUYECKOro u CUMITATPUYECKOTO
BUI000pA30BaHus, BIUSHUS JIBIDKYIIUX CHJI OBOJIOIMN HA TEHO(OHT TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIIPaBICHUN
ABOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;

YyMEHUE YyCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIDKYIIAME CHJIAMHA aHTPOIIOT€HE3a, KOMITIOHEHTAMHU PA3JMYHBIX JSKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITh  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpelie OOMTaHHs, aOMOTUYECKUX U OMOTUYECKHX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YyMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIS JOKA3aTelbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IIPUPOJIBI M UECTIOBEUYECTBA;

yMEHHUE peliaTb OMOJOTUYECKUE 3aa4l, BHISBIISITH IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEIyEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHUE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOJTYUYEHHBIC
pe3ynbTaThl U CNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBIATH  TOJYYEHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(epeHusx;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKa
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCICACTBHIX W CIOCO0aX MpeAoTBpAIICHUS
ri1o0aabHbIX M3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
JeSATEeILHOCTH B 00JIAaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUSI, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO35SHCTBa, IHIIEBON
MIPOMBITIUICHHOCTH, YTJIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIETO0 00pa30BaHUsI.



IIpu o1eHKe YCTHBIX OTBETOB BO BHUMAaHHE MPUHUMAIOTCSI CJIeAyIOIIHe
KpUTEepHUu:

OtMmeTKa «5» cTaBUTCS, €Cau 00yYarOIIHIiCs:

& IlokaspiBaeT riy00OKO€ M MOJHOE 3HAHWE W MOHMMAHHE BCEro MPOTPaMMHOTO
MaTepuala; MoJHOE NOHUMAHHUE CYIIHOCTH pacCcMaTpPUBAEMbIX MOHSATUM, SIBICHUN
Y 3aKOHOMEPHOCTEM, TEOPUM, B3AUMOCBSI3EM.

&% VYMeeT COCTaBUTh IOJHBII W MPAaBUIBHBIA OTBET HAa OCHOBE H3yYEHHOIO
MaTepuana; BbLACIATH TJIABHBIE IIOJOKEHUS, CaMOCTOATEIBHO MOATBEPKIAThH
OTBET  KOHKPETHBIMU IpUMEpPAMH, (dakramu; CaMOCTOATENIbHO U
apryMEHTUPOBAHHO JeJaTh aHaiau3, OOOOIIEHMs, BBIBOJbI; YCTaHABIUBATH
MEXIIPEIMETHbBIE CBSI3M (HA OCHOBE paHee MNPUOOPETEHHBIX 3HAHWI) U
BHYTPUIIPEIMETHBIE CBSI3M; TBOPYECKU IPHUMEHSITh IIOJYyYECHHbIC 3HAHHUS B
HE3HAKOMOM CHUTyalluu; IOCJIEJOBATEIbHO, YETKO, CBSI3HO, OOOCHOBAaHHO U
0e301MO00YHO M3JIaraTh y4eOHbIN MaTepual.

% VYmMmeer COCTaBIATH OTBET B JIOTMYECKOM IIOCJIEIOBATEIBbHOCTH  C
UCIIOJIb30BAHUEM TIPUHSATOM TEPMUHOJIOTHH;, JIeJIaTh COOCTBEHHbBIE BBIBOJIBI;
dbopMyIMpOBaTh TOYHOE OMNpPEACICHUE U HCTOJIKOBAHME OCHOBHBIX TOHSITHH,
3aKOHOB, TEOPUH.

& MoxeT Tpu OTBETe HE IOBTOPATH JOCIOBHO TEKCT YueOHMKA; H3jararh,
MaTepuasl JINTEPATyPHBIM SI3bIKOM; MPaBUIBHO M OOCTOSITEIbHO OTBEYaTh Ha
JIOTIOJTHUTENIBHBIE BOMPOCHI  YUMTENS; CAaMOCTOSITEIbHO M panuoHanbHO 40
WCIIOJB30BaTh  HATJIAJIHBIE TOCOOHWs, CHOpaBOYHBIE MaTepualbl, Yy4EOHHK,
JIOTIOJTHUTEIIBHYIO JIMTEPATYPY, NEPBOUCTOUHUKH; NPUMEHITh CUCTEMY YCIOBHBIX
0003HaYCHUN TIPU BEACHUW 3alKCEH, COMPOBOXIAIOIIMX OTBET; HCIIOIb30BaTh
3HAHUSA IS J0Ka3aTeIbCTBA BEIBOJOB M3 HAOIIOACHHH U OIBITOB.

& CaMOCTOSITEIHHO, YBEPEHHO U 0€30IMTMO0YHO MPUMEHSIET MOJyYEeHHbBIC 3HAHUS
B pelieHuu mpoOjieM Ha TBOPYECKOM YPOBHE; JOMyCKaeT He 0oJjiee OJHOTO
HEJI0UeTa, KOTOPBIM JIETKO WCHPABISIET TO TPEOOBAHUIO YUYUTENs; HWMEET
HEO0OXOIMMbIC HABBIKH pa0OTHI C MPUOOpaMHM, YEPTEIKAMH, CXEMaMH, rpapuKaMH,
KapTaMH, COMMYTCTBYIOIIUMH OTBETY.

OtmeTka «4» CTaBUTCS, €CIIM 00yYarOIIHACs:



& Iloka3piBaeT 3HAHWE BCEr0 M3YUYCHHOTO MPOrpaMMHOIO MaTepualia; AaeT
MOJHBIA W TPABWJIBHBIM OTBET HAa OCHOBE W3YYEHHBIX TEOPHUH; OIyCKaeT
HE3HAUNUTEIbHBIC OMMUOKM W HEMOYEThl MPH BOCIHPOU3BEICHUN W3YyUYECHHOTO
MaTepuaia, HeOOIbINEe HETOYHOCTH MPU UCTIOIH30BAHUH HAYYHBIX TEPMUHOB WJTH
B BBIBOJIaX, 00OOIIEHUSIX W3 HAOJIOJACHUIN; MaTephall U3jaraet B ONpeeeHHON
JIOTUYECKOM TOCJIeI0BATEIbBHOCTH, MPU 3TOM JOMYCKaeT OJHY HErpyOyro ommnOKy
WM He 0oJiee IBYX HEA0YETOB, KOTOPhIE MOXKET MCIPABUTh CAMOCTOSITEIIFHO MPHU
TpeOOBaHWKM WM HEOOJBIION TMOMOIIM MPENOIaBaTelNs, MOATBEPKIAET OTBET
KOHKPETHBIMU MPUMEPAMU; MPABUIBHO OTBEYAET HA JOIMOJIHUTEIIBHBIE BOMPOCHI
YUHUTEIS.

& VYMeeT caMOCTOSITENbHO BBIACHATh TJIAaBHBIE TOJOXKEHHS B H3yYEHHOM
MaTepuaie; Ha OCHOBaHMU (DAaKTOB M NpPUMEpPOB 0000IIATh, Je€iaTh BBIBOJBI;
YCTaHABJIMBAaTh BHYTPUIIPEAMETHBIE CBA3M; MOXET IPUMEHATH MOJyYEHHbIE
3HaHWS Ha TMPAKTUKE B BHUJIOM3MEHEHHOW CHUTyallMHd, COOJIIOaTh OCHOBHBIE
npaBuia KyJbTypbl YyCTHOW PEYH; UCIIOIb30BATh IIPU OTBETE HAYUYHbIE TEPMUHBI.

& He o0mamaer mocTtaToOYHBIM HAaBBIKOM PAOOTHI CO CIPABOYHON JTUTEPATYPOI,
y4eOHUKOM, TIE€PBOMCTOYHUKOM (TMPAaBWJILHO OPUEHTHUPYETCs, HO paboraer
MEJIJIEHHO).

OtMmeTKa «3» CTaBUTCS, €ClIU 00yYaroIIUiiCs:

& YcBauBaeT OCHOBHOE COJIepKaHHe y4eOHOro MaTepuasa, HO UMEeT MpoOerbl,
HE TMPEMATCTBYIOIINE JaIbHEHIIIEMY YCBOSHHIO MPOrPaMMHOTO MaTepHuaia.

&% Mzmaraer martepuanl HECHUCTEMATU3UPOBAHHO, (PparMeHTapHO, HE BCerjaa
MOCJIEIOBATEIHHO; MOKA3bIBACT HEAOCTATOYHYIO CHOPMHUPOBAHHOCTH OTIEIBHBIX
3HaHUW M YMEHHUH; c1abo apryMEHTHpPYeT BBIBOJBI M OO0OOIIEHHS, TOMYyCKaeT
omuOku Tpu ux (GOPMYIUPOBKE; HE HCIOJIB3YeT B KA4YECTBE JI0KA3aTEIHCTBA
BBIBOJIbI M 000OIIECHUSI U3 HAOIIOJICHUM, OMBITOB WJIU JOIMYCKAeT OMIMOKHU MPU UX
W3JIOKEHUH, TaeT HEUCTKUE ONPEACICHUS TOHITHIA.

& lcnbiThIBaeT 3aTpyJHEHUS] B MPUMEHEHUH 3HAHUN, HEOOXOIMMBIX ISl PEIICHUS
3a/1a4 Pa3IUYHBIX TUIIOB, MPAKTUYCCKUX 3aJaHHH, TIPU OOBICHEHUHN KOHKPETHBIX
SBIICHUN HAa OCHOBE TEOPWH M 3aKOHOB; OTBEYACT HEMOJIHO Ha BOIPOCHI YUUTEIs
WJIM BOCIIPOM3BOJIUT COJIEP)KaHHWE TEKCTa ydeOHHKa, HO HEJOCTATOYHO MOHUMAET
OTIICTIbHBIC TIOJIOKCHH S, UMEIOIINE BAXHOE 3HAUYCHUE B TOM TEKCTE, NOMycKas 1—
2 TpyOBI€ OIITUOKH.

OT1MeTKa «2» CTaBUTCS, €CIIU 00yYarOITUICS:



& He YCBaAUBACT U HC PACKPBIBACT OCHOBHOC COACPIKAHUC MATCpHala, HC 3HACT
HWJIIM HC IIOHUMACT 3HAYUTCIbHYIO 4YaCThb IIPOTpaMMHOI0 Marc€pualia B IpPCaAciiax
IMOCTABJICHHBIX BOIIPOCOB; HC ACJIACT BHIBOJOB U O606IH€HI/II>’I.

& Nmeer cnabo chopMUpOBaHHBIC W HEMOJHBIC 3HAHUSA, HE YMEET MPUMEHATh UX
P pelIeHUU KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3aJJaHui 110 00pasIry.

% [Ipu oTBeTe Ha OJMH BOMPOC J0MycKaeT Oosee 2 rpyObIX OmHUOOK, KOTOPBIE HE
MOKET MCIPABUTh AK€ MPU NOMOILIM yuuTens. Takum oOpa3oM, YCTHBIE OTBETHI
ABJIAIOTCS BaXXHOM (QOPMOM TEKylIero OLEHWBAHMUS 3HAHUM M YMEHUU
oOyuaromuxcsd 1o Ouojoruv. OHM TOMOTAIOT BBISBUTH TIIIYOMHY HOHUMAaHMS
00y4aroUMHUCs OMOJOTMYECKUX MOHATUNH M CHOCOOHOCTh NPUMEHATH 3HAHMS B
Pa3JINYHBIX KOHTEKCTaX.

KpnTepml OLICHKH 0MO0JIOrHYEeCKOro AUKTAHTa
OTMmeTKa «5» CTaBHUTCA, CCIIN:

— TIOJIHO PACKpBITO CcoAepKaHue NpemyioxkeHuid B oobeme 10 mpemynokeHuit
JMKTAHTA; Y€TKO U MPABWIHHO 3aMCaHbl OMOJIOTUYECKHE HAYYHbIC TEPMUHBI.

OtmeTka «4» CTaBUTCS, €CIM: — PACKPBITO COIEpX)aHue 8—9 MpeyIoKEeHH,
JOMYILIEHbl HE3HAYUTEIbHBIE HEOOJBIINE HETOYHOCTU IMPU HCIOIb30BAHUU
HAy4YHbIX TEPMUHOB.

OtMeTka «3» CTaBUTCS, €CIIM: — YCBOGHO OCHOBHOE COJIEpkKaHUE Yy4eOHOro
Martepualia, HO U3JIOKEHO (parMeHTapHO B 7 MPEIJIOKEHUSAX, JOMYIICHbI OIIMOKN
Y HETOYHOCTH B UCIIOJIb30BaHUN HAYyYHOU TEPMUHOJIOTHUHU.

OTMeTKka «2» CTaBUTCS, €ciii: — Ha 6 BONPOCOB IOUKTAHTA HE JaHbl OTBETHI;
JOMYILIEHBI TPyOble OITMOKM TPU UCTIOJIB30BAHUH TEPMUHOJIOTHH.

Ilpy omeHke TecTUPOBAHWSI BO BHHMMaHHE TMPUHUMAKOTCH CJeayHOLIne
KpUTepum:

— otMmeTKa «5» — 80—100% ot oOmiero ynciaa 0aJuIOB;
— oTMeTKa «4» — 60—79% ot o01iero yncia 0amios;
— otMeTKa «3» —40-59% ot o01ero yucia 0auioB;

— otMeTKa «2» — MmeHee 40% oT obmero uucia OaMIOB WIM HE MPUCTYNUT K
paboTe, WM HE IPECTABUI €€ Ha MPOBEPKY.



IIpu oneHke OMOJIOTrHYECKHUX 327249 BO BHUMaHUE NMPUHUMAKTCS CJeAylomue
KpHUTEPUM:

OTtMmeTKa «5)» cTaBHUTCS, SCIIH:

— TOJHO PAacKphITO COJEpKaHHE MpeasiokeHuit B obbeme 10 mpeniosxeHui
JUKTAHTa; YE€TKO W MPABWIBHO 3aMKMCAHbl OMOJIOTUYECKHE HAay4YHbIE TEPMUHBI, —
OpaBWIBHO O(QopmiieHa 3amava; — B pEHICHMH HET OIIMOOK; — pelIeHue
COMPOBOXKIAETCS OObSICHEHUEM; — 3aIIMCaH OTBET.

OtmeTka «4» CTaBUTCS, €CIIU:

— TpaBWIbHO OQoOpMIIEHA 3aJaya; — B PEIICHUH HET OIUOOK; — pEIICHHE
odopmiieHO 0e3 OOBACHEHUS; — 3alMCaH OTBET.

OtMmeTKka «3» CTaBUTCS, €CIIH:

— TNpaBUIbHO OQOpMIIEHAa 3ajJadya; — B PEIIEHUM 3a4ay JONyLIEHbl 2
HECYIIECTBEHHbIE OMIMOKH C HapyIIeHHEM O(DOpMIICHHS 3a/ay;

— pemeHue opopmIIeHO 0e3 OOBICHEHUS;, — 3aITUCaH OTBET.
OtMmeTKa «2» CTaBUTCS, €CIIU:

— JOMYyIIEHbI OMUOKK Mpu O0QOPMIICHUHU 3a/laud; — UMEIOTCS TpyOble OIIMOKHU B
pEelIeHNH 3a1a4; — OTCYTCTBYET PELICHUE 3a/1a4H.

OtMmeTka «1» cTaBUTCS, €CIIU:

— YYEHHMK HE€ TPHUCTYNUJ K BBINOJTHEHUIO PabOThl; — YUYEHUK HE MPETOCTaBUII
paboTy Ha MPOBEPKY YUUTEIIO.

IIpu ouneHke 1a060paTOPHBIX Pad0T BO BHMMAaHHE NMPUHUMAIOTCS CJIeIYyHOLIne
KpUTepum:

OtmeTka «5» cTaBUTCS, €CIIH:

— BBITIOJIHEHA paboTa B TMOJMHOM O0BEME C COONIIOJCHHEM HEO0OXOaUMMOn
MOCJICI0BATEILHOCTH MPOBEACHHS OIBITOB ¥ M3MEPEHUN;

— CaMOCTOSITEBHO M PAlMOHAIBLHO BBHIOPAHO M TOATOTOBICHO MJISI OIBITa BCE
HE00X0MMOe 00OpYy/IOBaHME, BCE OMBITHI MPOBEACHBI B YCIOBHMSIX M PEKUMAX,
o0ecreunBaroIuX NOTyYeHHE PE3yJIbTaTOB U BBIBOJIOB C HAMOOJIBIIIEH TOYHOCTHIO;



— B IPCACTABJICHHOM OTYCTC IIPAaBHUJIbHO M AKKYpPAaTHO BBIIIOJIHCHBLI BCC 3aIllMCH,
Ta6J'II/IHBI, PHUCYHKH, YCPTCIKHU, I‘pa(l)HKI/I, BBIYHMCJICHHA U CACIIAHbI BBIBO/bI,

— TIPABUJIHLHO BBITIOJIHCH aHAJU3 MTOTPEITHOCTEH;
— coOmroIeHbI TpeOOBaHUS OE30TIaCHOCTH TPY/IA.
OtmeTtka «4» CTaBUTCS, €CIIH:

— BbIIOJMHEHAa paboTa B MOJHOM O00beME C COOMIOACHHEM HEOOXOIUMON
TI0CJICIOBATEILHOCTH MIPOBEACHUS OIBITOB i N3MEPCHHUN;

— CaMOCTOSATEIBHO M PAIlMOHANIBHO BBIOPAHO W TOJATOTOBIIEHO I OMBITA BCE
HEeo0XxoauMoe 00OpyZOBaHUE, BCE OMBITHI MPOBEACHBI B YCIOBHUSAX U PEKUMAX,
00eCTIeYNBAIOIINX TTOTYYCHHE PE3YIbTATOB U BHIBOIOB C HAHMOOIBIIEH TOYHOCTHIO;

— B IIPCACTABJICHHOM OTYCTC IIPABUJIIBHO M AKKYpPATHO BBIIIOJIHCHBI BCC 3aIllMCH,
Ta6JII/II_[BI, PUCYHKH, UCPTCIKH, Fpa(I)I/IKI/I, BBIYMCJICHUA U CACJIaHbI BBIBOJbI,

— TPaBWIBHO BBIMIOJIHEH AaHAIU3 IOTPEIIHOCTEN; — COONIOAEHBI TPEOOBAHMS
0e30macHOCTH TPYy/Ia.

OtMmeTKka «3» CTaBUTCS, SCIIH:

— paboTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00bEM BBITIOJIHEHHON YacTH TaKOB, YTO
MOXHO CJI€JaTh BBIBOJIbI, MJIU €CJIM B XOJI€ MPOBEACHUS OIbITA U U3MEPEHUI ObLIN
JOMYIICHBI CJIEIYIOIUE OIIMOKU: OMNBIT TMPOBOJUIICA B HEpaMOHAIBHBIX
YCJIOBHSIX, YTO MPUBENIO K MOJYYEHUIO PE3YyIbTATOB C OOJBINEH MOTPEIIHOCTHIO,
NJIN B oTuere OBbLIM JOIMYIICHBI B 00IIEH CIOKHOCTH He Oosiee BYX OIIMOOK (B
3aMHCSIX €IUHUIl, U3MEPEHUAX, B BBIYHMCICHUAX, Tpadukax, TaOIMIAX, CXeMax,
aHaNMM3€ TOTPENIHOCTeH W T. J.) HE MPUHIMUIUAIBLHOTO IS JTaHHOW pPabOTHI
XapakTepa, HE TMOBIUABIIMX Ha pe3yJsibTaT BbINOJHEHUs, MJIM He BBINOIHEH
COBCEM WJIM BBIMIOJHEH HEBEpHO aHanu3 norpemHocred, MJIM pabora BeinmogHeHa
HE TMOJHOCTHIO, OJHAKO OOBEM BBIMOJHEHHOW 4YacTU TaKOB, YTO TIO3BOJISET
MOJIYYUTh IPABUIIBHBIC PE3yJbTaTbl U BBIBOJBI [0 OCHOBHBIM, IPUHUIHUIHAIBHO
BKHBIM 3aJ1a4aM padoTHI.

OTMeTKa «2)» CTaBHUTCS, SCIIH:

— paboTa BBINNOJIHEHA HE MOJIHOCTBIO U O0OBbEM BBIIOJHEHHON 4acTU pabOTHI HE
IIO3BOJISIET CAeNaTh IpaBuibHbIe BbIBOABI, IJI onbITHI, M3MEpEHNUs], BBIUNCICHUS,
HaOMI0IeHUsT MPOU3BOAMIUCH HenpaBwibHO, MJIM B xome paboTel U B oTuete



OOHApPYXUJUCh B COBOKYITHOCTH BC€ HEJIOCTATKH, OTMEUYCHHBIE B TPEOOBAHUAX K
OIICHKE «3»;

— B TeX ClydYasX, Korja oOydJaroluiics IOKa3aJl OpUTMHANbHBIA W Haumbojee
palMOHAIBHBIA MOJAXO0J K BBIIOJHEHUIO pabOThl U B mpouecce padoThl, HO HE
u30exan TeX WIM HMHBIX HEJAOCTaTKOB, OIICHKA 3a BBINOJHEHHWE pPabOThI IO
YCMOTPEHHUIO YUYHUTENs MOKET OBITh MOBBIIIEHA MO CPaBHEHHUIO C YKa3aHHBIMU
BBIIIIE HOPMaMHU.

B cBsf3um ¢ TeMm, 4YTO OOJBITMHCTBO JIAOOPATOPHBIX OMBITOB OOyYaromuecs
BEITIOJTHSIOT (PPOHTATILHO U CYITHOCTH OTBITOB BBISICHACTCS Ha yPOKE, OTMETKY 3a
WX ONHUCAHUE BBICTABIIATH BCEM oOOydaromuMmcsa He cieayer. OTMETKYy Y4YEHUKY
MO>XHO BBICTABUTh MpPH €ro aKkTUBHOM Yy4YacTUU B OOCYXICHUM MaTepuara,
OBICTPOM  BBITIOJIHEHUU  OIBITOB, TMpaBUJILHOM WX aHanuze. [loatomy
71a00paTOPHBIE OIBITHI 10 OMOJIOTHUU OLICHUBAIOTCS BHIOOPOYHO.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 9acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

Ne /i Konrpoabnbsie IIpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThbI padoThI
1 buoiorus kak Hayka 1
2 JKuBble cucTEMBI U UX U3yUYEHUE
3 buonorus knetku 2 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellEeCcTB U NpeBpallieHue S3HEPTUU 9 |
B KJIETKE
7 Hacnencreennas nadopmarus u 9 0.5 EH@?HOTCK'& LIOK
peanm3amus eé B KIeTKe ttps://m.edsoo.ru/7f413368
8 JKU3HEeHHBIN UK KIETKU 6 1 mlm
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5 collectlo.n cdu.ru/).
http://ebio.ru/
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5 http://bio. 1 september.ru/urok/
1 ['enetnka — HayKa O HaclI€JACTBEHHOCTH U ) 0.5 http://djvu-inf.narod.ru/
H3MCHYUBOCTH OPTraHU3MOB http://biology.ru/index.php
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['eneruka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorus u CHHTETUYECKas 4
Ouosorus
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 9acoB

Ne n/n Kontpoabnbsie IlpakTuueckue
NPOrpamMMbl Bcero
padoThbI padoThI

| 3apokJIeHUE U Pa3BUTHE IBOJIIOLMOHHBIX 4
MpeJICTaBICHU B OMOJIOTHU

2 MukposBontonus U €€ pe3ynbTaTsl 14 2
Maxkpo3Bosronus U €€ pe3yabTaThbl 6

4 [IpoucxoxaeHue u pa3BUTHE KU3HA HA 15 L5
3emiie

5 [IpoucxoxaeHue yenoBeka — 10 |
aHTPOIIOTEHE3
DKOJIOTUsl — HayKa O B3aUMOOTHOILICHUSIX

6 OpraHu3MOB ¥ HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpenou
OpranusMmel U cpesia OOUTaHUs 1.5
DKOJIOTHS BUJOB U MOMYJISIIIUI 9 0.5

9 DKoJ0TUs COO0IIECTB. DKOIOTHUECKHE 12 0.5
CUCTEMBI

10 buocdepa — rmobanbHas sxocucTema 6

11 UYenoBek U OKpyKarolas cpena

12 PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10 102 ) 75

[NPOT'PAMME

JuiekTpoHHbIE (HU(POBDbIE)
o0pa3oBaTe/ibHbIE PECYPChI

bubnunoreka LIOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/

http://biology.ru/index.php




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB
Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE PeCypChl
padoThI padoThbI
buosnorus kak KOMIUIEKCHas HayKa
1 Y KaK 4acThb COBPEMEHHOT'O 1
oOmiecTBa
2 Bxonnas koHTposibHAs padoTa . 1 1
JKuBble cuCTEMBI U KX CBOMCTBA
3 YpoBHEBas OpraHnu3anus KUBbIX 1
J— bubnunoreka LIOK
" https://m.edsoo.ru/7f413368
CTOpHUS OTKPBITUS U U3yUYECHUS
4 b P 4 1 http://school-
kietku. Knerounas Teopust .
collection.edu.ru/).
MeTo1bl MOJNIEKYISIPHOM U http://ebio.ru/
p: .
KIIETOHOH Onomorn. http://bio.1september.ru/urok/
[IpakTruueckas padora «M3ydyeHue http://divu-inf.narod.ru/
5 METOJIOB KIETOYHONH OMOI0TUHA 1 0.5 hitp://biology.rufindex.php
(xpomatorpadus, snexTpodopes,
muddepennmanbaoe
ueHtpudyruponanue, [1LP)»
6 XUMHUYECKUNA COCTAB KIIETKU 1
7 MuHepaibHbIC BEIIECTBA KIETKH, 1
WX OMOJIOTHYECKAS POJIh
Oprannyeckue BEECTBA KIETKU bubmuorexa [JOK
8 — Oenku. JlabopaTopnast pabota 1 0.5 https://m.edsoo.ru/7f413368

«ObHapyxeHue OEIKOB C

http://school-




MIOMOIIBI KAUE€CTBEHHBIX
peaKuuii»

CaoiicTBa, KnaccuduKaius u
byHKIMH O0EIKOB

10

11

12

13

Oprannueckue BELECTBA KIETKU
— YIJIEBOJBI

OpraHI/I‘ICCKI/IC B€IIECCTBA KIICTKH
— JIMIIU AbI

Hyxnennossie kucnotsl. JITHK u
PHK. JIabopatopHas pabora
«HMccnenoBanue HyKJIEHHOBBIX
KHCJIOT, BBIICTICHHBIX U3 KJIETOK
Pa3IMYHbIX OPraHU3MOBY

Crtpoenue u ¢pynkiuu ATO.

Hpyrue nykneozuarpudocdars
(HT®)

0.5

14

CexBenuponanue JIHK. Meromast
TCHOMUKH, TPAHCKPUTITOMUKH,
MIPOTEOMUKHU

15

16

MeTobl CTPYKTYpHOI OHOIOTHH

Tunel knerok. [Ipokapuornueckas
KJIETKa

17

CtpoeHne 3yKapuoTHYECKOM
kietku. [IpakTrueckas padota
«M3y4yeHne CBOMCTB KIETOUHOU
MeMOpaHbD»

0.5

18
19

[ToBepXHOCTHBIN anmnapar KIeTKH

OnHomMeMOpaHHbIE OPraHOU b

0.5

collection.edu.ru/).
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php




20

kietku. [IpakTudeckas padora
«3yueHne NBUKECHUS
LHUTOIUIa3MbI B PACTUTEIIBHBIX
KJIETKaX»

[TosryaBTOHOMHBIE OPTaHOHIbI
KJIETKUA: MUTOXOH/IPHH, TTACTHIBI.
Jlaboparopuas pabota
«HccnenoBanue a3Monmsa u
JICTUTa3MOJTN3a B PACTHTEIILHBIX
KJICTKaX»

0.5

21

22

HemeMmOpaHHbIe opraHou/ bl
KJIETKH

Crtpoenue u pyHKIMHU Aapa

23

CpaBHuTENIbHAs XapaKTEPUCTUKA
KJIETOK dyKapHoT. JlaboparopHas
pabora «3yueHue cTpoeHus

KJICTOK PAa3JIMYHBIX OPraHUu3MOB)

0.5

24

ACCHUMUIISIIHS U TUCCUMHUJIISIIIHST —
JIBE€ CTOPOHBI MeTabomn3Ma. THUIb
oOMeHa BemectB. JlabopaTopHas
pabora «3yuyenue
KaTaJTUTHYECKON aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJIM KaTaJasbl)»

25

depMEHTaTUBHBIN XapaKTep
peaKkuurii KJI€TOYHOTO
Mmetabonu3ma. JlaboparopHas
pabota «3yuenue
(epMEeHTaTUBHOTO pacUICTIIICHUS

0.5

bubnunoreka LIOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php




IEpOKCHUJa BOAOpOaa B
PACTUTCIIBHBIX U ) KUBOTHBIX
KIICTKax»

benku-akTuBaTopsl 1 OeNKu-

http://bio.1september.ru/urok/

26
WHTUOUTOPHI
7 ABTOTpO(HBIH THIT 0OMEHa
BELIECTB
28 dorocuHTE3
XemocuHnre3. JlaboparopHas
29 pabota «CpaBHEHHUE TPOIIECCOB 0.5
(oTOCHHTE3a U XeMOCHHTE3a
AnaspoOHbIe Opranu3Mbl. Buel BuGnorexa [TOK
30 Opoxerns. JlaGoparopras pabora https://m.edsoo.ru/7£413368
«CpaBHEHHE IPOLIECCOB OPOXKEHUS hitp://school-
1 IBIXaHUs» collection.edu.ru/).
31 AspoOHBIE OPraHU3MBbl. JTaIb http://ebio.ru/
SHEPreTHYecKoro ooMeHa
DHeprust MeMOPaHHOTO TPaJHCHTA http://djvu-inf.narod.ru/
32 npotoroB. Cunre3 ATD: pabora http://biology.ru/index.php
npoToHHON AT®-cuHTa3bI
33 Peaknuy MaTpu4HOro CHHTE3a
34 Tpanckpunuus — MaTpUYHBINA
cunte3 PHK
35 Tpancnauus u e€ 3ranbl
36 Konnposanue amnuokucnot. Poib
pubocom B OmocuHTe3e Oenka
17 OpraHu3anys TeHOMa y TIPOKapuoT

U DyKapuoT




MOJ'ICKy.]'IS[pHBIC MEXaHU3MBbI

38 AKCIPECCUU TEHOB Y 3YKapUOT
Bupycbl — BHEKJIETOUHbBIE (POPMBI

39 KU3HU U OOJIUTaTHbBIE Mapa3UTHI. 0.5
[IpakTrueckas padota «Co3gaHue ’
MOJEJIA BUPYCa»

40 Bupycubie 3a001¢BaHMS YeIOBEKA,
YKUBOTHBIX, PACTCHUI

41 HanorexHonoruu B Ouoioruu u
MEIUIIUHE

42 JKU3HEHHEBIN UK KIETKA

43 Marpuunsii cuares JHK
XpomocoMsl. JTabopartopHas

44 pabota «/3ydyeHue xpoMocom Ha 0.5
TOTOBBIX MUKPOTpErapaTax»

45 JleneHue KIeTKH — MHUTO3
Tunsl kietok. Kapuokunes u
nutokunes. JlaboparopHuas padora

46 «Habnronenne MuTo3a B KJIeTKax 0.5
KOHYHMKa KOpelIKa JIiyka (Ha
TOTOBBIX MUKPOTpPENapaTax)»

A7 Peryssinus »KU3HEHHOTO UK
KJIETOK

48 Opranusm Kak eAMHOE LET0e
Txanu pactenuii. JlaboparopHas

49 paborta «M3yueHnune TkaHeu 0.5
pacTeHun»

50 TkaHM >KUBOTHBIX U YEJIOBEKA. 0.5

bu6mmoreka IIOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php




JlaGopaTopHas paborta «3yueHue
TKaHEW )KUBOTHBIX)

Opranbl. CUCTEMBI OPraHOB.

51 JlabGopaTtopHas paborta «3yueHue 0.5
OpPraHoOB I[BETKOBOT'O PaCTEHUS

52 Ormopa Tena opraHu3MOB

53 JIBr>KeHUE OPraHU3MOB

54 [Intanue opranu3sMoB
[TuTaHue MO3BOHOYHBIX KUBOTHBIX.

55 [TumeBapurenbHas cucrema
4eJioBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX
U 4eJIoBeKa

58 TpancnopT BeliecTB y OpraHu3MoB
KpoBeHocHas cucrema

59 MMO3BOHOYHBIX KUBOTHBIX U
4eJIoBeKa

60 Boigenenue y opranu3smMon

61 3amura y OpraHu3MoB

62 NMMyHHas cuctema 4enoBeka

63 PaznpaxuMocTb U peryisuus y
OpPraHu3MOB
I'ymopanbHast perynsus u

64 SHJIOKPUHHAS CUCTEMA )KMBOTHBIX
U YeloBeKa

65 @OpMBI pa3MHOKEHUSI OPTraHU3MOB

bubmuoreka [{OK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php




66
67

ITonoBsoe Pa3SMHOXKCHHUEC

Meiio3s

68

I"ameTorenes. OOpa3zoBanHue U
pa3BHUTHE TOJIOBBIX KJIETOK.
Jlaboparopuas pabora «3ydeHne
CTPOCHHSI IMOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIpENapaTax»

0.5

69

70

NunuBuayansHOE pa3BUTHE
OpraHu3MOB — OHTOT'CHE3
3akJiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JIUCTKOB

71

Poctun Pa3BUTHUC ) KUBOTHBIX.
Jlaboparopnas pabora
«BpIsIBIICHHE TPU3HAKOB CXOJICTBA
3apOJIbIIIEH TT03BOHOYHBIX
KUBOTHBIX)»

0.5

72

PasMHoOkeHue u pa3Butne
pactenuii. JlabopatopHas pabora
«CTpoeHHe OpraHoB pa3MHOXKEHHUS
BBICIIMX PACTEHUI»

0.5

73

74

75

I/ICTOpI/Iﬂ CTAHOBJICHUA U PA3BUTHUA
IFCHCTUKH KaK HAyKH

OcHOBHBIE TIOHATHUS U CUMBOJIBI
reHetuku. JlabopatopHas pabora
«JIpo3oduna kak 00BEKT
Te€HETHUECKUX UCCIIETOBAHUI)

3aKOHOMEPHOCTH HACIIEI0BaHUS
MpU3HAKOB. MOHOTUOpUIHOE

0.5

0.5

bubnunorexa LIOK
https://m.edsoo.ru/7f413368




ckpenuBanue. [IpakTuyeckas
pabota "M3ydeHune pe3yibTaToB
MOHOTHOPUIHOTO CKPEIIUBAHUS Y
npo3oduibr”

]_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI

76 MOHOTHOPHUIHOTO CKPEIIMBAHUS

77 AHanuzupylolee CKpeluBaHue.
Henonnoe nomunupoBanue
JuruOpuHoe CKpelrBaHue.

3 [IpakTuueckas padbora «M3yueHnue 05
PE3yIbTaTOB TUTHOPHUIHOTO '
CKPEIIUBAHUS Y TPO30(HITBDY

79 [IuTonoruyeckre OCHOBBI
JTUTHOPHUTHOTO CKPEITUBAHUS

20 CuemieHHOE HaclIeI0BaHUE
MIPU3HAKOB

21 XpOMOCOMHas1 TEOPHS
HACJICJICTBEHHOCTHU

82 I'eneTuka moima

83 I'eHoTHII KaK 1IeTTOCTHAS CHCTEMa

24 I'eneTn4ecknii KOHTPOJIb PA3BUTHUSA
pacTeHUM, KUBOTHBIX U YEIIOBEKA

35 HN3MeHunBOCTh NprU3HaKoB. Buabl
H3MCHYHUBOCTH

86 MoaudukarmoHHass K3MEHIYUBOCTh
BapuaunonHsslii psan u

87 BapHallllOHHasl KpUBasl. 0.5

JlabopaTopHas pabota

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/

http://biology.ru/index.php




«HccnenoBanre 3aKOHOMEPHOCTEN
MOIU(PHUKAITIOHHOM
n3MeHunBOCTH. [locTpoeHue
BApUALIMOHHOTO psijia U
BAPUALIMOHHON KPUBON»

88

&9

90

I'enoTnnnyeckas H3MEHUNBOCTb.
KomOuHaTHBHAsSS H3MEHYUBOCTD

MyTtannoHHast U3MEHUYUBOCTD.
[IpakTuueckas pabora « Mytauuu y
npo30( bl (Ha TOTOBBIX
MHUKpOIIpernaparax)»

3aKOHOMEPHOCTH MYTallMOHHOTO

nponecca. ONnHUIreHeTHKa U
SIIUI'CHOMUKA

0.5

91

I'eneruxa yenoseka. [IpakTuueckas
paborta «CocTaBiieHrEe U aHAIHN3
POAOCIOBHOM

0.5

92

93

94

MeToabl MEIUITUHCKON TEHETUKU

3HadeHue MEIUITMHCKON T'€HETUKHU
B IPpCAOTBPAIlICHUHN U JICHCHUU
TeHETHYECKUX 3a00JIeBaHUN
YCJIO0BCKa

OCHOBHBIE TIOHSTHS CEIECKIIHH.
JlaGopatopHnas pabora «3yuenue
COPTOB KYJbTYPHBIX PACTCHUN U
MOPO/JT IOMALTHUX KUBOTHBIX)

0.5

95

MeToapl CEeNeKIMOHHON pabOoTHI.
JlabopaTtopHas paborta «3yuenue

0.5

bu6mmoreka IIOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/




96

METOJ0B CCICKIINU paCTeHHﬁ))

JIOCTHIKEHMSI CENIEKIIUU PACTCHUN U
#UBOTHBIX. [IpakTHueckas pabota
«ITpuBHBKa pacTeHuUiD»

97

CoxpaHnenue, u3y4eHue u
MCIOJIb30BAHUE TEHETUYECKUX

pecypcoB

98

99

100

buorexHonorus kak Hayka u
OTpacib IPOU3BOACTBA.
[IpakTuueckas pabora «M3yuenue
00BEKTOB OMOTEXHOIOT U

OcHOBHBIC HaNPaBJICHUS
CUHTETHYECKOU OMOJIOTHH.
XpOMOCOMHAs U T€HHas
WHXCHEPUS

Hrorosas KOHTPOJIbHAA pa60Ta

0.5

101

102

Menumuackue OMOTEXHOIOT NI

PesepsHblii ypok. IloBTopenue,
0000I11IeHNE, CUCTEMATH3AIINS
3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13.5

http://djvu-inf.narod.ru/
http://biology.ru/index.php




11 KJIACC

KoaudecTBO 4acoB

Nen/m  Tema ypoka Kontpoububle IIpakTuyeckue Aara ICKTPOHHEIC HHPPOELIC
Bcero u3y4eHusi oOpa3oBaTebHbIEC peCypchl
padoThI padoThbI

| OBostouoHHast Teopust Y. |
HapBuna
JIBMOKyIIIME CUJIBI ABOJIIOLIUY BUJIOB

5 o Y. [lapeuny. bopr0a 3a |
CYLLECTBOBAHHE, ECTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP

3 BxonHas koHTposbHast padboTa 1 1

4 DopMHUPOBAHUE CUHTETUYECKOU | Bub6suoreka IIOK
TCOPHH 3BOJIIONUH https://m.edsoo.ru/7f413368
Dransl 3BOJIIOLIMOHHOTO Mpoliecca: http://school-

5 MHKPOIBOIIOLMS U 1 collection.edu.ru/).
MAaKpO3BOJIFOLIHS http://ebio.ru/

6 oy sims — 3IeMeHTapHas . http://bio.1september.ru/urok/
eIMHUIA DBOJFOLUN http://djvu-inf.narod.ru/
3aKOH r€HETUYECKOTO PaBHOBECUS http://biology.ru/index.php
JUx. Xapnu, B. Baiin6epra.

7 JlabopaTopHas pabota 1 0.5
«BrIsiBIIEHNE U3MEHYUBOCTH Y
0co0el OHOT'O BUIAY»

g DnemeHTapHbIe (HaKTOPHI |
IBOJIIOLIMH

9 DddexT ocHoBarens. dpdext 1

6YTBIJ'IOLIHOFO rOpJIbIIIKa




10

11

Murpauuu. M30aumuu nomyJsasiuii:
reorpaduyeckas, OnoIornIecKas

EcrecTBennblii 0TOOpD —
HaMpPaBJIAIOMUN (HaKTOP IBOIOLNH

12

13

14

[TosoBoit oTOOP

[TprcnocoOIeHHOCTh OPraHU3MOB
KaK pe3yJbTaT MUKPOABOFOIIHH.
Jlaboparopuas pabora «/3ydcHne
apoMop(h030B ¥ HINOANATITAIIUH Y
pacTeHUH U KUBOTHBIX»

[Tpumepbl pUCTIOCOOICHHI Y
OpraHu3MoB: Mopdoiornyeckue,
¢buznonornuecKue,
OHMOXMMUYECKHUE, ITOBEICHUECKHUE.
Jlaboparopras pabora
«IIpucnocobneHust opraHu3MoB U
UX OTHOCHUTCJIbHAA
1[e1ecO000Pa3HOCTh)»

0.5

0.5

15

Bupn, ero kpurepuu u CTpyKTypa.
JlabopartopHnast pabota
«CpaBHeHUE BHJIOB T10
MOp(orTornuecKkoMy KpUTEPHIO

0.5

16

17

CrpykTypa BH1a
Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIIOLUN

18

19

CBs13b MUKPO3BOJIIOLIMY U
SMUJIEMHUOJIIOTUT

MakposBontonus.

bubmuoreka [IOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php




20

IlaneoHTONMOrNUECKHE MCETO/bI
HU3Y4YCHUS 3BOJIFOIHUN

buoreorpaduyeckue MeToab!
W3YYEeHHUSI SBOJIOINH

21

OMOpHOJIOrHuecKue u
CPaBHUTEIHHO-MOP(OJIOTHUECKHUE
METO/IbI U3yUYCHUS IBOIOIIMU

22

23

24

MonekyJapHO-r€HETUYECKHUE,
OMOXVMHYCCKUEC U
MaTEeMaTHYECKHUE METOIbI
M3YyUYEHUS SBOJIOIUN

OO6mKe 3aKOHOMEPHOCTH
JBOJIOLUU

AJlanTUBHAS pauaIs.
HepaBHOMEpHOCTH TEMIIOB
SBOJIIOIUU

25

Hayunble runoressl
MIPOUCXOXKACHUS KU3HU Ha 3emiie

26

27

Z[OHayLIHLIC MMpEACTaBJIICHUSA O
3apOXKIACHUU KU3HU

OcCHOBHBIE 3TaIIbI HeOpFaHHqCCKOﬁ
9BOJJIOINH

28

29

I'nmotessl 3apOXKIACHUSA )KU3HU

HcTopus 3emMau 1 METOMBI €€
uzyudenus. Jlaboparopnas pabota
«/3yueHne u onrcaHue
HCKOIMAEMBbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB»

0.5

bubnuorex [JOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php




30

31

HauanbHbie 3Tanbl opraHnyecKoit

9BOJJIOINH

DBOIIOIUS DYKApUOT

32

OCHOBHBIC 3TAIIBI 9BOJJOINH
PACTUTCIILHOTO MUpPaA.

[Ipaktuyeckas padora «3yuenue
0CcOOEHHOCTEH CTPOCHUS PACTCHUIA

Pa3HbIX OTACIIOB»

0.5

33

34

35

OCHOBHBIE 3TAIIBI 9BOJJIOINH
JKMBOTHOI'O MHpa

9BOJ'IIOI_II/I$[ KHNBOTHBIX.

[IpakTuueckas paborta «13yueHue

0CcOOEHHOCTEH CTPOCHHS
II0O3BOHOYHBIX )KMBOTHBIX)

PasButne xn3Hu Ha 3emiie 1o
JpaM 1 Nepuogam

0.5

36

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHUE KPU3HUCHI
IIPOLIOTO

37

38

39

CoBpeMeHHBIN IKOTOTHIECKUN
KpU3HUC, €T0 OCOOEHHOCTH

CoBpeMeHHas cuctema
OpPraHUYECKOTO MPOIILIOTO
OCHOBHBIE CUCTEMAaTHYECKHE
TpYMIbI OPTaHU3MOB

40

41

AHTpONOJIOTHSI — HayKa O
4EJI0OBEKE

PazButue npencrasnenuii o

bu6noreka [IOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php




IIPOUCXOKIACHUHN YCIIOBCKA

MecTto yenoBeka B cUCTEME
OpPTraHUYeCcKOro MHUpA.
JlaGopaTtopHas paborta «3yueHue

https://m.edsoo.ru/7f413368

http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

42 . 0.5
0COOEHHOCTEH CTPOEHHUS CKelleTa
YEJIOBEKa, CBA3aHHBIX C
MPSIMOXOXKICHHEM)
43 JIBrKy11Me CUITbI aHTPOIIOT€HE3a
CooTHoIIeHNE OMOJIOTHICCKUX U
44 COITMANTBHBIX (PAKTOPOB B
AHTPOIIOTCHE3e
bubnunoreka LIOK
45 OCHOBHBIE CTaUU AHTPOIOTEHE3A
46 [TaneoreneTnka u majeoreHOMHKA http://school-
47 DBOJIIOLIUS COBPEMEHHOTO collection.edu.ru/).
YeJoBeKa http://ebio.ru/
UYenoBeueckue pachl.
43 [IpakTruyeckas padora «M3ydyeHue 05
9KOJIOTHUYECKHX aJanTaIui
YeJI0BEKa
49 MeXIUCIUTITMHAPHBIE METOTBI
aHTPOTIOJIOTUHI
50 3apoxaeHUE U Pa3BUTHE YKOJIOTHUU
Mertoapb! skonoruu. JlabopatopHas
51 pabota «M3y4yeHne MeTo10B 0.5
AKOJIOTHYECKUX MCCIIEI0OBAHUI
5 3HaueHHnEe SKOJIOTUUCCKUX 3HAHUHT
JUTSL 9eJToOBeKa
53 Dkosorudeckue GpakTopbl




54

AbuoTtndeckue daxkTopbl. CBET Kak
IKOJIOTHUECKUN (HaKTOP.
Jlaboparopuas pabota
«BpIsiBICHNE TPUCTIOCOOICHUI
OPraHU3MOB K BIIMSIHUIO CBETa

0.5

55

AOGuoTtnveckue HakTopsI.
Temneparypa Kak SKOJOTHYECKUN
dakrop. JlaboparopHas pabora
«BpIsiBIIEHUE TIpUCTIOCOOIEHUT
OPraHU3MOB K BIIHSIHUFO
TeMIepaTypb»

0.5

56

AbuoTtnueckue HakTopsI.
BraxxHOCTH KaK KOJIOTHICCKUM
dakrop. JlaboparopHas pabota
«AHATOMHYECKHE OCOOCHHOCTH
pacTeHHii U3 pa3HbIX MECT
00OUTaHUI»

0.5

57
58

Cpensl 06uTaHUSI OPraHU3MOB

buonorunueckue PUTMBI

59
60

XKuzHeHnHble pOpPMBI OPraHU3MOB

buotnueckue hakropsl

— | | |

61

3HayeHne OMOTHYECKUX
B3aNMOJAECHUCTBUH I
CYIIIECTBOBAHHS OPTaHU3MOB B
cpene oOuTaHus

62

63

DKOJIOTUYECKUE XapaKTEPUCTUKHU
MOMYJISLUN

OcHOBHBIC TOKa3aTeIN

bubnuoreka [IOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php




HOMYJIALUU: YUCIEHHOCTb,
IJIOTHOCTb, BO3pAacTHAs U I0JI0Bast
CTPYKTypa

OcHOBHbIE NIOKA3aTeNN
HOMYJIALUU: POKAAEMOCTb,

64 MIPUPOCT, TEMI POCTA, CMEPTHOCTb,
MUTpaLuu

65 DKoslornyeckas CTpyKTypa
MOMYJISIUN

66 JIuHaMuyKa nomyJsinuu 1 e€
perysus

67 KpuBsbie pocta uricneHHOCTH
nomyJsinui. KpuBbie BBDKHBaHUS
DKoslornyeckas HUIlA BUJA.

68 JlaboparopHnas pabota 0.5
«IIpucnocobnenus cemsH '
pacTeHHi K pacceleHuIo»

69 Bua xak cucrema nomysisiuit

70 3aKOHOMEPHOCTH MOBEJICHUS U
MUTpaIHi KUBOTHBIX

71 Coo0111ecTBO OpraHM3MOB —
OHOoIIeHO3

7 DKocucTemMa Kak OTKpbITast
cucreMa

73 KpyroBopot BeliecTB U MOTOK
SHEPTHUU B IKOCHUCTEME

74 OcHOBHbBIE TIOKA3aTeNN

OKOCHCTEMbI

bubnunoreka LIOK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/

http://djvu-inf.narod.ru/
http://biology.ru/index.php




75

76

DKOJIOTHYECKHE MMUpaMHu bl

3menenus cool1ecTs —
CYKIIECCHH

77

78

79

IIpupoHBIE S3KOCUCTEMBI.
DKOCUCTEMBI 03€P U PEK.
DKocucTEMBI MOpPEN U OKEAaHOB

IIpuponHbIE SKOCUCTEMBI.
DKOCUCTEMBI TYH/IP, JIECOB,
CTeneH, MyCThIHb

AHTpOHOFeHHHe 3KOCHCTCMBbI

80

Ypboskocucremsl. [IpakTuueckas
pabora «/3ydyeHne u onucanue
ypOO3IKOCHUCTEMBDY

0.5

81

82

83

84

3akoHOMEPHOCTH (POpMUPOBAHUS
OCHOBHBIX B3aUMOIEHCTBUI
OpPraHu3MOB B HKOCHCTEMAX

MexaHHU3MBI BO3JCHCTBUS
3arpsi3HEHUH pa3HbIX TUIIOB Ha
CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISIIHOHHOM
1 DKOCHCTEMHOM YPOBHSX

buocdepa — obuieruianerapHas
obonouka 3emnu

VYuenne B. U. Bepnaackoro o
ounocdepe

85

86

3aKOHOMEPHOCTH CYLIECTBOBAHUS
o6uochepsl

KpyroBopoTs! BemiecTs u




OHMOreOXUMHYECKUE T KJIBI

3oHaNBHOCTH OHOChEpHI.

87
OcHoBHbIE OMOMBI CYIIN

88 YcroitunBocTh 6uocheps

29 DKOJOTHYECKHE KPU3HUCHI U UX
MIPUYUHBI

90 Bo3saeiicTBue yenoBeka Ha
ouochepy

01 AHTpPONIOreHHOE BO3JEHCTBUE Ha
PaCTUTENbHBIN U )KUBOTHBIN MU

92 OxpaHa npupoibt
OCHOBHbIE IPUHLUIIBI

93 YCTOWYMBOTO pa3BUTHUS
YeJI0BEYECTBA U IIPUPOIbI
PammonanbHoe

94 MIPUPOIONOIB30BaHUE U
COoXpaHeHHEe OMOJIOTHYECKOTO
pazHooOpa3zus 3emin
O6o00u1eHne o Teme

95 «MuxkposBoIrOLIHs U €€
pe3ynbTaTh»
O06o011eHue o Teme

96 «MaxkposBomronus u e€
pe3yabTaThD»
O60061eHue IO TeMe

97 «IIponcxoxaenue u pa3BuTHE
KU3HU Ha 3emiie»

98 O60061eHue IO TeEMe




«HpOI/ICXO)KI[eHI/Ie YCJIOBCKaA —
AHTPOIIOTCHE3»

O060011eHe 110 TeMe « DKOIOTUI —

99 HayKa O B3aMMOOTHOILEHUAX 1
OpPraHU3MOB»
O06o0muieHne no TemMam:
100 «Opranu3msl ¥ cpesia OOUTaHUS 1
«IKOJIOTHs BUJIOB U MOMYJIALINI
101 HroroBas koHTposibHas paboTa 1
102 O606mmenue o treme «buochepa — |
rI100anpHast IKOCHCTEMa)
OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MH TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpedOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJHM OHOJIOTUHM B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOIH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMATBHO-3TUYCCKUX, SIKOHOMHUUCCKHUX,
HKOJIOTUIECKUX TPOOIIEM YEJIOBEYECTBA, a TAK)KE B PELUICHUH BOTIPOCOB
PaIMOHAILHOTO MTPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

Sap}I6e)KHLIX y‘IéHLIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Brnanenune cucremoil 3HaHWMIT 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OHMOJOTMYECKHUX HCCIICTOBAHUSAX JKHBBIX
O0OBEKTOB M O3KOcHUCTeM (ONuCaHWe, W3MEpeHue, MPOBEACHUE
HaOJt0/IeHNH); CHoco0aMy BBISBICHUS W OLIEHKH aHTPOIOI€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATH WX JKCIIEPHUMEHTATLHBIMU
cpeactBamu, (GOpPMYIHpYs IeNb HCCIEIOBaHUS, aHATU3UPOBATH
MIOJTyYCHHbIE PEe3YJIbTATHI U J1€1aTh BHIBO/BI.

BbisiBieHHEe 3aBUCHMOCTH  MEXKJYy HCCIEIyeMbIMH BeIWYHMHAMH,
00BSICHEHUE TIOYYEHHBIX Pe3yJIbTaTOB U (HOPMYITUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHSITI/If/i, Teopnﬁ 1 3aKOHOB

YMeHue BiajeTb CHUCTEMOM OHOJOTMYECKMX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJATAIONIe OMOJIOTMYECKUE TEPMHHBI U TIOHSTHS
(KM3HB, KIIETKA, TKaHb, OpraH, OPraHu3M, BUJ, MOMYJISILUS, SKOCHCTEMA,
Ouorieno3, onocdepa; MeTabomM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONONIMMEPBHI, JUCKPETHOCTh, CaMOpETyJIsLus,
CaMOBOCITPOU3BE/ICHHE, HaCJIEJCTBEHHOCTb, W3MEHYMBOCTbD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

Ouosornyeckue Teopuu: kiaetoyHas Tteopus 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHuUTeTa II.
Opnux, N1.1. MeuHnkoBa, XpOMOCOMHAsi T€OpUs HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxonactsa K. bapa, 3pomronmonHas

teopuss Y. JlapBuHa, CHHTETHYECKas TEOPUS DSBOJIIOLHUH, TEOPHUS




antpornorenHeza Y. Jlapsuna; Teopust Ouoreouenoza B.H. Cyxkauéra;
yuenue H.W. BaBunoBa o neHTpax MHOrooopaszus U MPOUCXOKACHUS
KyJIbTYpHbIX pacTeHuit, yudenue A.H. CeBepuoBa 0 mnOyTix u
HarpaBJIeHUsX 3Bojronuy, yuenue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIUHOO0Opa3Hs MOTOMKOB IEPBOI'0 MOKOJICHUS, PACICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHus mpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HApyLICHUs CUEIJICHUs
reHoB T. MopraHa; roMOJIOTMYECKHUX PSAOB B HACJIEICTBEHHOU
n3MeHunBoctd H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapnu u B. BaiinGepra; 3apogsimeBoro cxonactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHuMmyMa 0. JIubuxa, sKOJOrM4eckod mupaMuibl 4UCE,
O01OMAacChl U SHEPTUH);

runote3bl (koarepsatHoit A.M. Omapuna, nepBuuHoro OynboHa JIx.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peuartb IMOHCKOBBIC OMOJOrHYECKUE 3aJa4l, BbIABIIATH
MPUYUHHO-CJIICACTBCHHBIC CBsA3HU MCXKOY HCCIIEAYEMbIMU
OHOJIOrMTYECKUMHU 06’b€KTaMI/I, mnmponeccamMm MW ABJIICHUAMU; O€CIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTHIIMYCCKUEC CXCEMbI CKPCHIUBAHHA I PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPI'UU B 9KOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aWMOCBSI3M  MEXAY CTPOEHHEM H
(GyHKIUSAMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAaMH OpPraHOB Yy pAacCTEHMH, JKMBOTHBIX M YEJIOBEKA; MEXIY
JTarnaMu OOMEHa BELIECTB; TalaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB; dTalaMy YMOPHUOHAIILHOTO PAa3BUTHS; T€HOTUIIOM
u ¢deHotunoM, ¢eHoTUnoM U GaKTopaMu Cpelbl  OOUTaHMS,
IpoLeccaMi  JBOJIIOLUM; JBWKYIIMMU CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTAMHU PA3JIMYHBIX 3KOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHHe BBIACTATH CYIIECTBCHHBIC TPU3HAKH:

CTPOCHHSI BUPYCOB, KJIETOK MPOKAPHOT M IYKAPHOT; OJJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OHMOT'COIICHO30B, SKOCHCTEM U
Oomochepsl; CTPOCHUS OPraHoB U CHUCTEM OpPraHOB PACTCHHH,
’KMBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATSIBHOCTH, IPOTEKAIOIINX

B OpraHusmax paCTCHHI;'I, JKHBOTHBIX M YCJIOBCKA, OHOJIOrHYECKUX




mporeccoB: oOMeHa BemecTB  (MeTabonu3M), HHpOpMaUM U
MIpeBpaILeHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTrO M TeTepoTpodGHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, ASMOpHUOreHe3a, MOCTAIMOPHOHAIBHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJIbHOIO Pa3BUTUSl OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS T'€HOB, TIE€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOIO
oTOopa,  CTaOWIM3MPYIOLIETr0, JBMXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOT0 M CUMIATPUUYECKOTrO
BUZI000pa30BaHusl; BIUSHUS JABWKYIIMX CHJI 3BOJIIOIMU HA TeHO(DOH]
MOIYJISALMY; TIPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpeie OOHWTaHus,
YyepeloBaHMUsl HAIPaBJICHUM 3BOJIIOLUHM; KPYroBOpOTa BEILECTB U

IIOTOKAa SHEPIUH B 9KOCUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYIIECTBEHHBIE MPU3HAKU
BUPYCOB, KIETOK IIPOKApUOT M JYKapHOT; OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U MPEBpAILEHHs] SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTHYecKoro ooOmeHa,
XEMOCHHTE3a, MHTO3a, Meio3a, OIUIOJOTBOPEHUS, pPAa3BUTUS WU
Pa3MHOXKEHHUS, UHIMBUIYaJbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyIIECTBOBAHKE, ECTECTBEHHOIO 0TOOPA, BUA000Pa30BaHMs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpele OOWUTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, AaHTPOIIOI'€HHbIX U3MEHEHUH B 3KOCHCTEMAaX
CBOEH MECTHOCTH, KPyrOBOPOTa BEILECTB M INpEBpAILEHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TIPYII; B3aUMOCBS3U
OpPraHU3MOB W cpenbl OOWTAaHWS;, EIWHCTBA YEJIOBEYECKHX pac;
HE0OXOIMMOCTH 37I0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpasus
BUJOB M HKOCHCTEM KaK YCIOBHSI COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWH(OPMAIUI0 OHOJIOTHYECKOTO
COJICpKaHUs; MHTEPIPETUPOBATh ITHUYECKUE ACIEKTHl COBPEMEHHBIX
UCCIIeIOBaHW B~ OWOJOTHHM,  MEAWIUHE,  OHOTEXHOJIOTHH,
paccMarpuBaTth I ENINZIAE 9KOJIOTUYECKUE poOIIeMbI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MO3UIIHAIO




INIEPEYEHD 9JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xak HayKa. JKuBble cucTeMBl U X HU3YUYCHUC

1.1

1.2

1.3

CoBpemeHHass OHMOJOTMs — KOMIUJIEKCHAsE Hayka. buojormueckue Hayku u
u3ydaemble UMM 1poOiembl. DyHIaMeHTadbHbIC, NMPUKIATHBIE U IMOHCKOBBIE
Hay4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OwWonorMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccun, cBsizannblie ¢ Ouonoruei. 3HaueHue OUONOTHH B
MPAKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIUHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JXKuBble cuctembl Kak mpeaMer u3ydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTh, CIIOXKHOCTH U
YIOPSIIOYEHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpraHu3aus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIHOHHO-BUA0BOM, 3KOCHUCTEMHBIN
(buoreonieHoTuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >KUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBAHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmroneHnue, u3MepeHHE, SKCIIEPUMEHT,
cucreMmaruzamnus, Metaadanu3. IloHsTme o 3aBUCMMOM ®  HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBast rumore3a. Ilonstue BbeIOOpKM U €€ pocToBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX pPE3yJbTaTOB.
[IpynumHel HCKakKeHUs pe3yJIbTaTOB JKCHEpUMEHTA. [loHsATHE CTaTUCTUYECKOTO

TECTa

Knerka kak Ouojorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(QyHKIIMOHANIbHAS €AUHMIA XKUBOro. Mctopus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeToapl MOJIEKYJIIPHOHN M KJICTOUYHON OMOJIOTHN: MUKPOCKOTIHS, XpoMaTorpadusi,
anexTpodopes, METOJ MEUYEHBIX aTOMOB, muddepeHnmranbaoe

LHEHTPU(PYTHPOBAHUE, KYIbTHUBUPOBAHHUE KIECTOK

22

XUMHUYECKUN COCTaB KIIETKU. Makpo-, MUKPO- U yJIbTpaMUKpPO3JIEMEHThI. Bona u

e€ poJib KaK pacTBOPHUTENS, pearcHTa, y4yacTHe€ B CTPYKTYpUPOBAHMU KIIETKH,




TEIUIOpETyIsalni. MuHepanbHbIe BEHIECTBA KIETKH, WX OHMOJIOTHYECKas pOJib.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue monumepsl. benku. AMUHOKUCIOTHBIH COCTaB  OEIKOB.
CrtpykTypsl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oenka, MHenTHIHAS
CBA3b. BTopuuHas, TpeTuuHas, uYeTBEPTUUHAs CTPYKTyphl. Jlenaryparusi.
CaoiictBa 6enxoB. Knaccudukanus 6enxoB. buonornueckue pyHKIuU OEIKOB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbl, OJIMTOCAXAPUABI U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XMMUYECKHE CBOICTBA  yrJIeBOJIOB.
buonorudeckue GpyHKIIUN yrIeBOIOB.

Jlummapl. T'unpodunbHo-rHnpodoOHbIe cBolicTBa. Kiaccudukanms munumos.
Tpurnuuepunsl, ¢ochonunuasl, BOcKH, cTepouabl. buonorumdeckue GyHKIUU
munuaoB. O0mire cBoicTBa OUONIOrHYECKUX MEMOpPaH — TeKY4YeCTh, CIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

Hyxneunosbie kucnorel. JIHK u PHK. CrpoeHune HyKIE€HMHOBBIX KHCIIOT.
Hyxneoruasl. IIpunnun xomminementapuoctu. I[lpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas cniupans. Mectonaxoxaenue u 6uonorndeckue ¢pynkuuu JJHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUU B
kietke. CekBennposanue /JHK.

CrpyktypHast Ouoyiorusi: OMOXUMHUYECKHE U OWO(DU3UYECKHE MCCIEIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kieTok: dykapuoTHueckas M mIpokapuotudeckas. CTpyKTypHO-
(GyHKIHMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue mnpokapuotuueckoil kierku. KierouHass cTeHka OakTepuil M apxew.
Oco0eHHOCTH CTpOeHUusi TeTepoTpoPHON M aBTOTPOPHONU MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBAHHE SyKapHOTHUECKOH KieTku. Ilmasmarmueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iia3MaTuyeckoil MeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMmOpaHy: maccuBHbI  (auddysus,
oOneruénnast nud@ysus), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemoct MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJOLIMTO3: MUHOLUTO3, (haromuro3. Dk3ouuTo3. Kietoynas creHka.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Hutommaszma. Iluto3ons. [lutockener. JIBukeHwe uuToriasmel. OpraHouabl
kineTkd. OpHoMeMOpaHHBIE OpraHOWABI KIJIETKU: OJHJIOIIa3MaTUdecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE M (YHKIMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIeTKH. CTpoeHHe TpaHyJIIpHOIO PETUKYIyMa.

Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [mamkuit
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(arpaHyJspHBIA) SHAOIUIA3MAaTHYECKUN peTukyinyM. CekpeTopHas (GyHKUUS
annapara [osnbmku. TpaHcnopr BemlecTB B KiEeTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounslit cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUH, IUTACTUBL.

Crpoenre W (pyHKIMM MUTOXOHIpPUN M muacTupi. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapHOT.  XJIOPOIUIACTHI,
XPOMOIIIACTBHI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opranougsl kinetku CrtpoeHue M (QYHKUMM HeMEeMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaamMeHTb. MpIIeyHble  KIETKU.
Mukpotpybouku. Krnerounsrii nentp. CTpoeHHE U ABIKCHHE KTYTUKOB U
pecHrueK. MUKpOTpyOOUKH LIUTOMIa3Mbl. LIeHTproIb.

Snpo. O6Gonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKU, UX CTPOEHHE U
byakuuu. SnepHbiii OenkoBbI MaTpuke. IIpocTpaHCTBEHHOE pPACHONIOKEHHE
XpoMocoM B HHTep(a3HOM siipe. benku XpoMaTtuHa — FTUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENBbHAs XapaKTEPUCTUKA KIETOK JYKApUOT

(pacTuTenbHOM, )KUBOTHOU, TPUOHOIN)

AccuMWISILIMSL U JTUCCUMMIISLIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN W TEeTepOTpOdHBINA. YuacTue KuCIopoaa B OOMEHHBIX
mporeccax. OJHepreruyeckoe oobOecrieueHue KiIeTKH: mnpeBpaiieHne ATO B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
MeTtabonu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA U MEXaHM3M JICHUCTBUS.
Kodepmentsl. OTinuns GepMEHTOB OT HEOPraHUUYECKUX KaTaau3aTopoB. beiaku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

[lepBuuHbIil cuHTE3 opraHudyeckux BemectB B kieTke. dorocuntes. Ponb
XJIOpoIIacToB B mporecce (orocuHTeza. CpetoBas u TemMHOBas (asbl.
[IponykTuBHOCT (QoTOCHHTE3a. BnMsiHME paznuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. PazHoOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, >Kene300aKTepuu, CepoOAKTEPHH, BOJOPOJHBIC OAKTEpUHU. 3HAYCHUE
XEMOCHHTE3a.

AHa’poOHbIe opraHu3Mbl. Bunel Opokenus. [IpomykTel OpokeHUS H UX
WCIONIb30BaHNE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3Mbl. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ ko3 — 0eCKUCIOPOIHOE PACIICTUICHUE TITIOKO3HI.

buonornueckoe oOkucCieHUE, WIH KIETOYHOE JblXxaHHE. Poinp MUTOXOHIpUN B
nporeccax OHMOJIOTrMYECKOT0 OKHCJICHHUS. [Muknuueckue peaxiuu.

OxucnurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro myTH oOMeHa
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BEIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPIETUIECKOTO 0OMEHa

Peakuuu matpuyHoro cuHTe3a. I[IpMHIMI KOMIUJIEMEHTApHOCTH B peaKLUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero coucrBa. Tpanckpunuusa — Marpuusbslid cuHTe3 PHK. IIpmHnummnsr
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIJICIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpancnoptHbeix PHK B OGuocunTese Oenka.
VYcnoBust OuocuHTe3a Oenka. KonmupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranu3zanys reHomMa y IpoKapuoT U dyKapuoT. Perynsius akTHUBHOCTU T'€HOB Y
npokapuot. ['mnoreza onepona (®. XKakob6, XK. Mano). Perynsmus oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycel — HekierouHbsle (OpPMBI JKM3HH M OONHMraTHble napa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupycubie 3a0oneBanus uenoBeka, kUBOTHBIX, pactenuid. CIINJ[, COVID-19,

conraJibHbIC U MCIUTTMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii 1uki, ero mepuoabl u perymsimus. MHTepdaza W MHTO3.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B MHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IlpecunTeTndecknii  (MOCTMUTOTUYECKUH), CHUHTETHUECKUH U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TEpHObl HHTEP(ha3bI.

Marpuunsiii cunre3 [IHK — permmukanusa. Ilpuanunsr perumkanum  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYyKOHCEPBATUBHBIA CHHTE3, AHTHIIAPAJUIEIBHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! n
TenoMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHI. JIMIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonornunsle Xpomocomsl. IlonoBsie
XPOMOCOMBI.

Jenenune xietkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASIINE B HUX ITPOLECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsuus mutotndeckoro nukia kiaeTku. [lporpammupyemas kiaetodnasi rudenb
— amomnTo3.

CDYHKHI/IOHaHBHaﬂ TCHOMHKA

3.1

OpPaHI/ISM Kak OMOJIOTHYeCcKas CHCTEMaA

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3MBbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIIOYash BEreTaTUBHOE) |
noysioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHHE, CHOPYJISALUSA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pazmuosxenue. [lonoBeie kaeTku, uin ramersl. Meio3. Ctaauu meio3sa.

[ToBenenue xpomocoM B meiose. Kpoccunrosep. buonornueckuii cmpicit Meiio3a
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1 IIOJIOBOTO Iporecca. Melo3 1 ero MECTO B JKU3HEHHOM LIUKJIE OPTraHU3MOB.
[IpenzaponpiueBoe pazButue. l'ameroreHe3 y XuUBOTHBIX. lIoyloBBIE JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KieToK. CrepMaToreHe3 M OOIEHE3.
Crpoenue nojiOBBIX KiIeTOK. OIIOJOTBOpEHHE U SMOpPUOHAIBbHOE pa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.
WunuBunyanbHOe pa3BUTHE OpraHu3MoB (oHToreHne3). Craauu smOpHOreHesa
YKUBOTHBIX (Ha mpuMepe Jisarymkn). Jpobierne. Tunsr apodnenus. OcoOGeHHOCTH
Apo0JieHUsT MJIEKONMTAIOMIMX. 3apOAbILEBbIe JUCTKH (racTpyisanus). 3akiaigka
OpraHoOB W TKaHEW W3 3apOJbIIIEBbIX JIMCTKOB. B3auMHOE BIMsSHUE 4YacTed
pa3BuBarolIerocs 3apoibliia (3MOpUOHANbHAs WHAYKLHKSA). 3akjiajka IJIaHa
CTPOEHUS JKHBOTHOTO KaK pe3yJIbTaT HEPapXUYECKHUX B3aMMOJACHCTBUI TI'€HOB.
BnusiHue Ha SMOpHOHaIBHOE pa3BUTHE pa3IMYHBIX (DAKTOPOB OKpYIKaroleH
cpeapbl.

Poct u pa3zButue xuBoTHbIX. [TocTamMOpuonanbHblil nepuosa. Ilpsimoe u Henpsmoe
pasButHe. Pas3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAUEHUE NPSAMOrO MU HENPSMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B mnpupoze. Tumbl pocta KUBOTHBIX. DAKTOPHI pErysiluu
pocTa JKMBOTHBIX M denoBeka. CTaauM NOCTAIMOPUMOHAIBLHOTO pa3BUTUS Y
KUBOTHBIX U 4esioBeKa. [lepnoipl oHTOreHe3a yenoBeka.

PasmHoxeHne u paszButue pacteHuid. ['ametodutr u cnopoputr. Meiio3 B
KU3HEHHOM IMKJIe pacteHuit. (OOpa3oBaHuWe CHop B TMpolecce Meio3sa.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue U

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjiauu OHTOI'CHE3a Y paCTeHI/Iﬁ N )XUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HAYKH. OcHOBHEIE
TCHETHYCCKHUE ITOHSATHS W CHUMBOJEL [ OMOJIOTMYHBIE XPOMOCOMBEI, aJlJICJIBbHBIC
I'CHBbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHﬁ u peHeCCHBHBIﬁ IIpHU3HaAK,
roMo3uroTa, rerepo3nurora, 4YucTasd JIMHUA, FI/I6pI/II[BI, T'CHOTHII, q)eHOTI/IH.
OcHoBHBIC METOABI I'CHCTHUKU! FH6pHHOHOFquCKHﬁ, HHTOHOFHQCCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpusioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Brtopoil 3akoH
MeHngens — 3akOH paclIeIyIeHUs Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelrBaHus. [ umores3a 4McTOTH ramer.

AHanuzupyroniee ckpemuBaHue. IIpomMexyTOuHBIM XapakTep HacledOBaHMUS.
Pacnieruienne npru3HaKoB MIPU HETIOJHOM JOMUHUPOBAaHUU.

JluruOpuaHoe ckpemuBanue. TpeTwil 3akoH MeHaens — 3aKOH HE3aBHUCHUMOTO

HacCJICOJOBaHUA ITPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IC OCHOBBI III/IFI/I6pI/II[HOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJe0BAaHUE TI'€HOB, HAPYILICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHhIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacnenoBaHune mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuieu3M. B3auMoOAencTBUE HEAIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lomumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYHBOCTb
npyu3HaKoB. KauecTBeHHbIE M KOJIMYECTBEHHBIEC NPU3HAKU. BUAbl M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACIIEICTBEHHAS.

MomndukaonHas ~ U3MEHYMBOCTh.  Pomb  cpemsl B (popMHpOBaHUM
Moan(UKaMOHHOM n3MenunBocT. HopMa peakuuu npusHaka. BapuanmoHHsli psg
u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOIM(UKAIIMOHHON
M3MEHYHUBOCTH.

I'enoTunuyeckas u3mMeH4UMBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHUMBOCTU. Buibl
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MyTallIOHHASL.

KomOunatuBHass u3MeH4YMBOCTb. Mel03 U TMOJNOBOM mpolecc — OCHOBa
KOMOMHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3/1aHUU
TEHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/A.

MyranuoHHas U3MEHYMBOCTb. BUIbI MyTalluil: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M WHIYLMPOBAHHBIE MyTalMU. SJEpHbIE M LUTOIUIA3MAaTHYECKHE
MyTanuu. COMaTHYECKUE U MOJIOBBIE MyTalUH. [ [pHUMHBI BOSHUKHOBEHUS MyTallUi.
MytareHpl M HMX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYyTallMOHHOIO
porecca. 3aKoH TOMOJIOTHUECKHX PsIIOB B HacieACcTBEHHON nu3meHunsoct (H.U.

BaBI/IJ'IOB). BHCHI{CpHaﬂ N3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun wuyenoseka. MexayHapoaHas mOporpaMMa HCCIEIOBAaHUS TIe€HOMa
yernoBeKka. MeToabl  HM3Yy4YEHUsT TEHETUKM  YEJOBEKAa: TIE€HEaJOTrMYeCKUi,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MONYJISIHUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETHYECKHIA. CoBpeMeHHOe onpeaeseHue TCHOTHIIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIIP-anamu3a.  HacnencrBeHHble — 3a00jeBaHUs ~ YeJIOBEKa. | GHHBIE |
XPOMOCOMHBIE 0oJIe3HH qeJIoBEKA. bone3uu C HacCJIEICTBEHHOH
MPEAPACTIONOKEHHOCThIO. 3HAYCHUE MEMIIMHCKON F€HETUKH B MPEIOTBPALICHUN

U JICUCHHH I'eHETUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIETKU
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JloMecTukanus 1 ceNeKius. 3apoxkaeHre CeJIeKIMU U jomecTukaimu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJIBTYPHBIX PAaCTECHHH.
Ponb cenexkuuu B co3gaHuM COPTOB PaCTEHUN W MOPOJ KHUBOTHBIX. CopT, Mopoaa,
mTaMM. 3aKOH T'OMOJIOTMYECKHMX PSJIOB B HACIEACTBEHHOW M3MeHunBoctd H.M.
BasuiioBa, ero 3naueHue At CENIEKIIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIA H
WHJIUBUTyalbHBIN. Oranel KOMOHMHAIIMOHHON CEJIEKIIUH. UcneiTanue
MpoU3BOUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIYy C IOMOIIBIO OLIEHKH
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ TToMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/T CEJICKITMOHHOM paboThl. PajnanmoHHbIN 1
XUMHUYECKUH MyTareHe3 Kak MCTOYHMK MYyTaluil y KyJIbTYypHBIX (opm
opranu3moB. Mcnonb3oBaHHE€ TEHOMHOIO PEIAKTUPOBAHUS U METOIOB
pexomOuHaHTHBIX JIHK 1151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIeKIIHH.
[lonyuenne mnomumuounoB. BHyTpuBHuaoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HepojcTBeHHOE CKpelBaHHWe, WM ayTOPUIUHT.
I'erepo3uc u ero npuumsbl. Mcnonb3oBaHue rereposuca B cenekiuu. OTnanéHHas
rubpuansanysi. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus

CEJICKIIMU PACTEHUI U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCNOIB3yEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJIbTYpBI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKa. TpaauluoHHAas  OUOTEXHOJIOTHS:
xje0oneyeHre,  MOJyuYeHHe  KUCIOMOJOYHBIX  NPOAYKTOB,  BHHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOUOIOTHYECKUX TEXHOJIOTHI.
[IpousBoncTBO ~ Oenmka,  aMHUHOKHMCIOT M BUTaMHMHOB.  VcKyccTBeHHOE
OILIONOTBOpEHUE. PEKOHCTpYKIUA SHNEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCTpyupoBanue pekomOuHaHTHbIX JIHK. JlocTmkeHns W TEpCIEKTUBHI
XpOMOCOMHOW M TeHHOM WH)XeHepuu. MeaurnuHckue OUOTEXHOJIOTHH.

Hcmonp30BaHNue CTBOJOBBIX KIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOIro Mmupa

buonoruueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHas  cucTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukamuu opraHu3mMoB. OCHOBHBIC
CUCTEMATHUYECKUE TPYIIITBI OPTaHU3MOB.

OCoOEHHOCTH CTPOCHHUS W KH3HEACATEIHLHOCTH OJHOKIETOYHBIX OpPTraHHU3MOB.
bakTepuu, apxeu, OJHOKIIETOUHBIC TPUOBI, OJHOKICTOYHBIC BOJOPOCIH, APYTHE
npoTucThl. KoOHMaIbHBIE OpraHu3Mbl. JIBUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amMEOouaHOE, KIYTUKOBOE, PECHUYHOE. 3alliTa Y OJHOKJIETOYHBIX OPTaHHU3MOB.

PazpaxuMocTh y OJHOKIIETOYHBIX OPraHu3MOB. TaKCUChI




4.2

4.3

4.5

4.6

MHoOrokJjieTouHble pacTeHUs. B3auMOCBS3b YaCTEH MHOTOKJIETOYHOI'O OpraHU3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1enoe. TkaHum pacteHuid. TuIBl PacTUTENIbHBIX TKaHEM:
oOpaszoBarenbHasl, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHUYECKas.

OcobenHocTy cTpoeHUs, PYHKIHN U pACIIOIOKECHUS TKaHEH B OpraHax pacTeHUI

BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHui. OyHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHUE MHOTOKJIETOYHBIX PACTEHUM: TPOIIU3MBI U
Hactuu. llormomenune BOABI, YIVIEKHUCIONO ra3a W MUHEPAIBHBIX BEILECTB
pacrenusmu. Jlpixanue pacreHuil. uddysus ra3oB yepe3 MOBEPXHOCTb KIIETKU.
TpancnopTHele cucTeMbl pacTeHMil. Bblaenenue y pacteHuil. 3amura y
MHOTOKJIETOUHbIX pacTteHui. Kytukyna. CpencrtBa MacCUBHOM M XMMHUYECKOH
3auThl. OUTOHLINIBL.

PaznpaxxumMocTh M perynsuus y opraHuzMoB. Pa3npaxuMocTe M peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHHUE

MHoOrokieTouHbsle  KMBOTHbIE.  B3auMMOCBSi3b  4YacT€il  MHOTOKJIETOYHOI'O
opranuisma. TKaHI/I, Oopranbl U CUCTCMbI OpraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeocras. Tkanu KUBOTHBIX M YeloBeKa. THITBI
JKABOTHBIX TKaHEW: JIUTENHAIbHASA, COCAWHMUTENIbHAS, MBIIICYHAs,, HEpBHas.
OcoOenHoctu cTpoeHHs, (YHKIMA U pAcCMONOKEHUs TKaHEW B OpraHax

JKHUBOTHBIX U YCJIOBCKaA

Oprasbl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB M CHCTEM OpPIraHOB.
Omopa Tena opranu3moB. CKeleTbl OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX
KUBOTHBIX. HapyxHbiii u BHyTpeHHHUH ckeneT. CTpOCHHE W THUIIBl COCTUHECHHS
KOCTEH.

JIBM>KeHHEe MHOTOKJICTOYHBIX JKHUBOTHHIX. IluTtanue kmBOTHBIX. IluTanme
MMO3BOHOYHBIX XHUBOTHBIX. [[pixanue xkuBOTHBIX. KoxkHOE npixanue. XKabepHoe u
JIEFOYHOE JbIXaHHUE.

JIpIxaHrue MO3BOHOYHBIX >KMBOTHBIX. JBOJIOLMOHHOE YCJIOKHEHHE CTPOCHHS
JIETKUX TMO3BOHOYHBIX JKMBOTHBIX. JIpIXaTelbHAs CHCTeMa 4elloBeKa. MeXaHu3M
BEHTWJIAIIMK JIETKUX Yy TTHIl W MIICKONMUTAIONUX. TpaHCIOPT BEIIECTB Y
opranu3moB. TpaHCHOPT BeUIECTB y XUBOTHBIX. KpoBeHOCHast cuctema U e€
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpoBOOOpamieHusi. DBOJIONMOHHBIE YCIOXHEHUS CTPOCHUS KPOBEHOCHOM
CHUCTEMBI TO3BOHOYHBIX XMBOTHBIX. BbljeneHue y opraHu3moB. Beiaenenue y
#KUBOTHBIX. CoKpaTtutenbHbie Bakyonu. Opransl BeieneHus. CBs3b MOJOCTH TENA
C KPOBEHOCHOM W BBIICIUTEIIBHON CUCTeMaMu. BpinelieHHME y NO3BOHOYHBIX
JKMUBOTHBIX. 3alllMTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HX

IIPOU3BOJHEIC.
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PaznpaxkxuMoCTh U perymisiust y opranu3MoB. Pa3apakuMoCcTh Y OJHOKIETOUHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsiusi y MHOTOKIECTOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pedieKTOpHas peryJisiliis Y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cuctema u e€ oTJesnsl. DBONIOIMMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y )KUBOTHBIX.

Pazpabotka anroputMoB u mnporpamMMm s 3¢GHEKTUBHON (HYHKIIMOHATLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4esoBeKa U €ro 310pOBbe

OpraHbl ¥ CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3yciioBHblE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuuss M SHAOKPUHHAS CHCTEMa >KUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. /IeficTBME TOPMOHOB.
B3anMocCBs3p HEpPBHON M DHIOKpPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Peduekc u pedaexropnas ayra. besycioBHbIE U YCIOBHBIE pedIeKCh

5.2

5.3

3ammTa opranusma oT OosiesHed. MimmyHHast cuctema denoBeka. Kietounsiii u
TYMOpaJbHBIA HUMMYHHUTET. Bpoxa€HHbBIN, NpHOOpEeTEHHBIN crennpuyecKuit
UMMYHHUTET. Teopus  KIOHAIBHO-CEIEKTUBHOrOo uMmMmyHurera (IL.Opnmx,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETBl OpraHu3MoB. Poib

BpPOXXJIEHHOTO UIMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUMA

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYAbl U KpPOBb.

Kpyru kpoBoobparenus. Pabora cepaia u e€ perynsuus
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Jpixanue genoBeka. Juddysus razoB yepe3 MoBepXHOCTh KIETKH. JlpIxaTenpHas
cuctema 4eioBeka. JlpIxaTenapHass MOBEPXHOCTh. Perymsauus  JObpIXaHUS.

JIpIxaTeapbHbIe 00BEMBI

5.5

5.6

HI/IHIeBapI/ITeJ'II)HaSI CHUCTEMA 4YCJIOBCKA. OTJIGJIBI MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_ICBapI/ITCJ'ILHBIC JKCIIC3hI. BHYTpI/IHOJ'IOCTHOC n BHYTPUKJICTOYHOC

MUIIEBApEHNE

IlokpoBel m wux npousBojaHble. Oprasnbl BblaeneHus. [louku. CrpoeHne u
¢byHKkmoHupoBanue HeppoHa. OUIbTpaLKs, ceKpelus U 0OpaTHOE BCAChIBAaHUE

KaK MEXaHU3MBbI pab0Thl OpraHoB BblJeNeHus. OOpa3oBaHue MOYH Y YellOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHass cucreMa. CKeleTHBIS MBIIIOBI U HUX pa60Ta.

CTpoeHME U TUITBI COEAMHEHUS KOCTEH

Teopus sBoMIOIMKU. Pa3BuTHe xu3HU Ha 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. [Ipeanochuiku  BO3HUKHOBEHMS

napsuHHU3Ma. JKn3Hb U HayuyHas aearenabHocTh Y. JlapBuHa.




JBmKkyuie cuiiel 3Boiouuu BUaoB 1o Y. JlapBuHy (BbICOKash MHTEHCUBHOCTH
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtor. CoBpeMEHHAas HBOJIOIMOHHAS OMOJOrus. 3HaYCHHUE SBOJIOIMOHHOMN

Teopuu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHOW KapTHUHBI MUPA

6.2

[Tonmynsuus Kak ayeMEHTapHas eauMHuua 5BoitolMU. COBpEMEHHBIE METO/bI
OLICHKM TI'€HETHYECKOTO pa3HOoOOpa3usi U CTPYKTyphl Homyssiuui. M3menenue
reHooHAa MOMYJISIMH KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus /x. Xapau, B. BaitnOepra.

OneMeHTapHble  (AKTOPHI  (IBMDKYIIHME CHJIBI) OBOJIONUH. MyTalMOHHBINA
nporecc. KomOunatuBHas wu3MeHuuBOCTh. /Jlpeiidp rTeHoB — ciydaiiHble
HEHANpaBlIEHHbIE HM3MEHEHHUS 4YacTOT ajuielell B momymauuax. Oddekt
OCHOBATEJIA. Murparuu. W3onsmus TIOTTYJISILIMIA: reorpapudeckas
(mpocTpaHcTBeHHas), Orojoruueckast (penpoyKTUBHas ).

EctectBennbiii  orOOp — HampaBinAomuid  ¢daktop sBomonHH.  DOpMBI
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTAOMIU3UPYIOIIUN, pa3pbIBAIOIIUI
(nu3pynTuBHbIN). [TonoBoit oT60p.

[IpucnocoOneHHOCT, ~ OpPraHU3MOB  Kak  pe3yJbTaT  MHUKPOIBOJIIOLMH.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantanuu. [IpuMeps! npucnoco6ieHuil y opranu3mMoB. OTHOCUTEIBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u crpykrypa. BupmooOpa3oBaHue Kak —pe3ynbTar
MUKposBoJtoiu. M3omsamus — kiarodeBoil dakrop BumooOpazoBanus. Ilytu u
CHIOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUIECKOoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUTIIIONIU3AIIHS,
rubpuanzanys). JJMTenbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp sBOMIOLIMOHHON OMONOTMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
OmopazHooOpa3usi. MUKPOIBOIIOIMS W KODBOJIOIHS TApPa3uTOB U HMX XO35EB.
Mexanu3mbl pOpMHUPOBaHUS YCTONYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI O0OPHObI

C HeH

6.3

MeTtoapl M3y4eHHs] MaKpOdBOMONWHU. [lalleoOHTONOTHYEeCKHE METOIBI U3yUYCHHS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKHE PSAIbI OPTAHU3MOB.
Bbuoreorpaduyeckue Metobl u3yueHus Botoiu. CpaBHeHUE (IOPHI U QayHbI
MaTepUKOB M OCTpOBOB. broreorpaduueckue odmactu 3emnn. Buabl-sHIeMUKy u
PETIMKTEI.

OMOpHOJIOTHUECKHE U  CPABHUTEIBHO-MOP(OIIOTHYECKHE METOJbl H3yUYCHHS
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3BONIOLMU. ['€eHeTHYeCKHe MEXaHU3Mbl SBOJIIOIMM OHTOT€HE3a U MOSBJICHUS
SBOJIOUMOHHBIX  HOBIIECTB. [ 'OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPraHbl.
PyaumentapHsle  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJIbl  U3YYEHHUS  DBOJIOLUU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOMBI IMOCTPOSHUS (PHIOTEHETUYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MyTaIl{ U SBOJIIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuia) 3BojtonuU. HeobpaTMMOCTh 3BOJIOLHUU.

AnanrtuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble rumnore3bl MNpPOUCXOXKIEHHS JKU3HM Ha 3emiie. AOuoreHes H
naHcnepMmus. JloHay4yHble PEACTAaBICHUS O 3apOKICHUU KU3HU (KPEalMOHU3M).
I'mnores3a MOCTOSHHOTO CaMO3apOXKIACHUS KU3HU U €€ ONPOBEPIKEHUE OIBITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKod sBoitonuu. [lmaHerapHas (reosoruyeckas)
IBOJIOLMSA. XUMHUECKass »3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpPraHMYECcKUX
BemlectB u3 Heopranuuyeckux. Omeir C. Musepa u I'. KOpu. O6paszoBanue
nosuMepoB u3 MoHoMepoB. KoanepBartnast runote3a A.M. Onapuna, rumoresa
nepBuuHoro OynboHa JIk. XongeiiHa, reHetuudeckas rumnore3a I'. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyueHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxponomnorust u e€ Meronsl. OTHOCUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHonornyeckas mkasua: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil spomonuu. IlosBieHne u 3BONIONMS NEPBBIX
KJIETOK. OBONIONUA MeTabonm3ma. BO3HMKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKM KaK aHaJIor MepPBbIX Ha 3eMJie COOOIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Tpoucxoxaenne 3yKapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE
BUpycoB. IlponcxokIeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUE
OCHOBHBIX TPYyTIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOJNIONMU BBICHIMX pacTeHuil. OcHOBHBIE apoMopdo3bI
pactenuid. Bbixon pacrenuii Ha cyumry. IlosBieHue CHOpOBBIX pacTEeHUN U
3aBoeBaHne uMH cymH. CemeHHble pacTeHUs. lIpoucxokIeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamlbl H3BOJNIONMU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [lepBeie XOproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOIIONUSA TO3BOHOYHBIX.

[Tpoucxoxaenne ampuobuit u pentuwnuii. [IpoucxoxaeHNE MICKOMHUTAOININX U




6.5

ntun. [lpuammn xmrodeBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMHU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazuTune xu3HM Ha 3eMiie IO 3paM U IepuoAaM: apxeul, MpoTepo30i, Najaeo30u,
Me30301, KaiHO30H. OOmmas XapakKTepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€r0 YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHl mpomuuioro. [Ipuuunbl u
CIIEJICTBUSI MAcCOBBIX BhIMHpaHU. COBPEMEHHBII 3KOJIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum antpomosnoruu. Mertonsl anTponosiorud. CraHOBIIEHHE
IIPEICTaBICHUH O MPOUCXO0KIACHUH yenoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.
CxoncTBO uenoBeKka C KUBOTHBIMH. CHUCTEMATHUUYECKOE MOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($U3HO0JIOT0-OMOXUMHUYECKHE,
noBesieHueckue. OTanyus yenoBeka OT )KMBOTHBIX. [IpsAMOX0KIeHe U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JiBmokymire cuiabl ((akTopbl) aHTpONOreHe3a: OMOJOTMYEcKHEe, COlLMajIbHBIE.
CooTHo1ieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTE€HE3E.
OCHOBHBIE CTaIuM AaHTPOIIOTE€HE3a. ABCTPAIONUTEKN — ABYHOTHE NIPEAKH JIFOJIEH.
UYenoBek  yMenbldl, IEpBble  H3TOTOBJICHUSA  OpyAud  Tpyxa. Yenosek
MPSMOXOJSAIIMNA U TEPBBIA BBIXOA JroAeH 3a mpenenslt Adpuku. Yemosex
reiienb0eprckuii — oOUi NpPeJoK HEeaHIepPTaTbCKOro YellOBeKa W YesloBeKa
pazymHOro. YenoBek HEaHAEPTAIbCKUM Kak BUJ JIOJEH XOJOAHOIO KIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JIEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a MpeneiaamMu AQpuku.

DOBONIOIUS COBPEMEHHOIO uenoBeka. EcTecTBeHHBII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTallMOHHBINA Tporiecc U noiauMopdusM. [lomyssiiuoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3pQGEKT 0CHOBATENA» B MOMYJISAILMIX COBPEMEHHOTO
YeloBeKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M myTu pacceneHMsl 4YelnoBeKa I0 IUIAHETE.
EnunctBo  yenoBeueckux pac. HayuHas  HeCOCTOSITENBHOCTh — pacU3Ma.
[TpucnocoOaeHHOCTh uelloBeKa K pa3HbIM YCIOBHUSAM OKPYXKAIOLIEH Cpenbl.
Brnusaue reorpadguueckoit cpeasl W npeiia TEHOB Ha MOPQOJOTHIO U

(buU3MONIOTHIO YeIoBeKa

DKOCUCTEMBI U TIPUCYILIE UM 3aKOHOMEPHOCTHU
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Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTMMH HayKaMu.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpUPOAHbIE U JiabopaTopHble. MozenupoBaHUe B SKOJOTUHU. MOHUTOPHHT

OKPY’KaIOIIECH CpeIbl: JTIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH ux JeicrBus. Knaccudukanums
9KOJIOTUYECKUX  (PAKTOpOB: albmoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJOrndeckux ¢akropos. IIpaBuio
muHumyma (K. Ilnpenrens, 0. JIuOux). TonepanTHOCTh. OBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak 3Kojoruueckuil ¢akrop. JlelcTBue pasHbIX
Y4aCTKOB COJIHEYHOTO CIHEKTpa Ha OPraHu3Mbl. OKOJOTMYECKUE TIPYIIIbI
pacTeHM M JKUBOTHBIX 10 OTHOLIEHMIO K cBeTy. CHUrHajbHas pojb CBETA.
doTonepruoausm.

Temmepatypa kak skomormyeckuil cdakrop. JlelictBue Temmeparypbl Ha
opranusmsl. [TolkunoTEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxunocts kak skojorndeckuilt ¢akrtop. IIpucnocobnmenus pacreHMd K
Mo/i/Iep>kaHuio BoAHOTrO Oananca. Kriaccudukaiuys pacTeHU MO OTHOIIEHHUIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHMW3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
rnyOMHHAass  MOJNOYBEHHAs, BHYTpPUOpPraHW3MeHHas. (DU3UKO-XUMHUYECKHUE
OCOOEHHOCTH cpell oOuTaHusl OpraHu3moB. llpucnocobiieHuss OpraHu3MoB K
KHU3HU B Pa3HBIX CPE/Iax.

buonoruueckue putmsl. BHenHne u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

XKuznennvle Gopmbl opranusmon. [lonsTHe o xu3HeHHON (opme. JKu3HEHHBIE
(GopMBI pacTeHMii: JepeBbs, KyCTapHUKU, KyCTapHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOESHMS U 00pa3a KU3HU.

buotnueckue dakTopbl. Buabpl OMOTHYECKHMX B3aWMOJCHCTBUN: KOHKYPEHITHA,
XMITHUYECTBO, cUMOKMO03 U ero (opmel. I[lapazutusMm, xoomepauus, MyTyaau3Mm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonuueckue, (Qopuueckue, (¢abpuyeckue). 3HaueHUE
OMOTMYECKMX B3aUMOJEHCTBMHA [UIl CYyLIECTBOBAaHUS OPraHU3MOB B cpene

obutanus. [[pUHINI KOHKYPEHTHOTO UCKIIIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKH momyisiuu. [lomymsuus kak Ouonormueckas

cucrema. Posib HEOHOPOIHOCTH cpelibl, PU3NUECKUX OAphEpOB U OCOOECHHOCTEH




7.4

Ouosoruu BUJIOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPBI MOIYJISAIIUH.
OcHOBHbIE MOKa3aTeJM MOIMYJSIUMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykTypa mnonyisuuu. OILleHKa YHCIEHHOCTH IONYJISLUY.
JluHaMyKa NOmyJsiMUA U €€ peryisnus. bUuOTHY4eCKUi MOTEHI A HOIYJIALUN.
MognenupoBanue IOUHAMMKU —nomyisuud. KpuBele pocra  4YHCICHHOCTH
nonynsauuu. Kpusble BbDKMBaHMs. Peryisius 4YMCIEHHOCTH MNOIYJISLMHU: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCSAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpaTeruu BUJOB (r- u K-cTparerun).

[lonatue 006 »sKosoruueckoil Hume Buaa. Mecrooburanue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatunHcoHa. Pa3zMmepbl 3KOIOrMuYecKoin
Humu. [ToTeHnManbHas U peaan30BaHHASL HUILHA.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buapl M uX KU3HEHHbIE
CTpaTerMd.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBsi3u MexIy
opraHu3mMamMu B OuoIlleHo3e. OJKOocHCcTeMa Kak OTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKUMOHANbHBIE OJIOKM OPraHW3MOB B SKOCHUCTEME: IPOAYLIEHTHI,
KOHCYMEHTHI, penyleHThl. Tpodudeckue ypoBHU. Tpodudeckue LEnu U CETH.
Abuotnyeckue 61m0ku dKocucTteM. [TouBbl M MIBI B 3KocHcTeMax. Kpyrosopot
BELIECTB U MTOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE TOKa3aTeNnMu 3KocucTeMbl. bruoMacca u mpoaykuus. DKOJIOTHUYECKUE
MIUPaMHJIbI YHCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie U
BTOPUYHBIC CYKIIECCHM W WX MPHYUHBL. AHTPOIOTCHHBIC BO3JCHCTBHS Ha
cykueccun. KinnmakcHoe cooOuiectBo. bruopaznoobpasue 1 moiHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipuponnbie 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporieHo3. Paznuanst Mex 1y aHTpONIOT€HHBIMU U TTPUPOTHBIMH SKOCHCTEMaMH.
VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢uopa u
¢dayna. CuHaHTpONU3aIMs TOPOACKON (payHbL. bruonornueckoe u Xo3siiiCTBEHHOE
3HA4YEHHE arpodKOCUCTEM M YpOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHeprum M BEUIECTB MEXKIY CMEKHBIMHU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJISUUNA W SKOCHUCTEM B YCIOBHUSIX €CTECTBEHHBIX W

AHTPOINOT€HHBIX BO3CUCTBUI

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBana ku3Hb. Yuenue B.M. Bepnaackoro o Owuocdepe. ObGmactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOcTH Ouochepsl Kak
rimo0anbHOM  3KocucTeMbl.  J[MHammueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHME IHMKJIBI (yriiepoaa, azoTa).
PurmuuHOCTS siBNCHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarune o 6uome. OCHOBHBIE OMOMBI CyIIH: TyHApPA,
XBOWHBIC Jieca, CMCIIAaHHbIE W IIMPOKOJIMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHM, TPOIUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
KUBOTHBIA MHp OMOMOB CYIIIH.

Crpykrypa u (QYHKIHS KHBBIX CHCTEM, OLIEHKAa MX PECYpCHOTrO MOTEHIMAIa U

o6uochepHbIx QyHKIMH

DKOJOTHYECKHe KPU3UChl U MX MpHUMHbL. Bo3nelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AyIIHOM cpenbl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJIHOM CpeJibl.
Oxpana BoAHBIX pecypcoB. Pazpymienue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
H3MmeHeHune KuMara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTENILHBIM W KUBOTHBIM Mup. OxpanHa
PaCTUTENBHOTO M YKUBOTHOTO MHUpPa. OCHOBHBIE MPUHIUIBI OXPAaHBI TPHUPOJIHI.
Kpacupie xaurun. Ocobo oxpansembie mnpupoansie Ttepputopuu (OOIIT).
Borannueckue casbl 1 300JJ0THYECKHUE TAPKH.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOTO PAa3BUTHsS YEJIOBEUECTBA M IPHUPOJIBIL.
PanrionansHOe  MpPUPONOMONIB30BAaHUE M COXPAaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buosorus. buosornueckue cucTeMsl U IPOLIECCHI; YIIyOJIeHHOE 00yUYEeHuE,
10 kmacc/ B.b. 3axapos, C.I'. MamonToB, H.W. Conuna, E.T. 3axapoBa- M:
Hpoda, 2020

* buonorus. buonornueckue cucTeMbl U IPOLIECCHI; YTIyOJIeHHOE 00yUYeHue,
11 xnacc/ B.b. 3axapos, C.I'. MamonToB, H.I1. Conuna, E.T. 3axapoBa- M:

Hpoda, 2020

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

1.B.C.PoxiioB. TemaTuueckuii 1 UTOrOBbIi KOHTPOJIb. COOPHUK MPOBEPOUYHBIX
pabot. buonorus. 10 knacc. Mocksa 2014r.

3. O.II. dynxuna. buonorus 6-11 knaccel. [IpoBepouynbie TECTHI,
pa3HOypOBHEBBIE 3ajanus. Boarorpan: Yuurens, 2012r

4. H.A. bornanoB. KoHTposibHO-U3MepUTENbHBIE MaTepruaibl. buonorus 10
knacc. PI'OC. Mocksa. Baxko, 2016r.

5. A.A. Kupunenko. buosorus. Pazaen « 9BoJro1HsI OpraHM4eCKOro MUPay.
Teopus, TperrpoBOUHbIe 3ananus. Jlernon, 2016r.

6. A.A.Kupunenko. buosnorus. Paznen «I'eneruka». Bee tunel 3amay.
TpenupoBouHas Terpansb. Jlernon, 2016r

7. C.1.KonecuukoB. buonorus. Paznen «konorus». Teopusi, TpeHUPOBOYHBIE
3aganus. Jlernon, 2016r.

8. B.C. PoxyioB. TemMaTrnueckuii 1 UTOTOBBIN KOHTPOIL. COOPHUK MPOBEPOUHBIX
pabot. buonorus. 11 kmacc. Mocksa 2014r.

[IBenoB. buonorus. O6mas 6uonorust 10-11 kmaccel. Mocksa. Jlpoda.2012r.
10. H.A. bormanoB KoHTponbHO-U3MeEpUTENBHBIE MaTepuainbl. buonorus 11
knacc. ®I'OC. Mocksa. Bako, 2016r.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

1. «Enunas xomnekuus Luppossix O6pazoBarensHbix Pecypcosy» (Habop
u(poBBIX pecypcoB K yueOHukam auHun B.B. [Taceunuka)
(http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce pabotsl, Ha
OCHOBE KOTOPBIX CO3/IaH CalT, ObLIM OIyOJIMKOBAHbI B Ta3€Te

"buonorusa". ABTopamu caiita rnpojenana 6ombIias padoTa 1mo
CUCTEMATU3UPOBAHUIO Ta3€THBIX CTATEH ¢ yUETOM IIKOJIbHON YUEeOHON
IIPOTPaMMBI 110 npeamety "buonorus".

|\]

. http://ebio.ru/ - DnexkTpoHHbIN yueOHUK «buonorusy. ConepKUT Bce

pazzielibl OMOJIOTHU: OOTAaHUKY, 300JI0THUI0, aHATOMUIO U (PU3UOJIOTHIO
YeJIOBEKa, OCHOBBI IIUTOJIOTUN ¥ TEHETHKH, BOJIIOIIMOHHYIO TEOPHIO U
AKOJIOTHI0. MOXKET OBITh PEKOMEH IOBAH yUalluMCs JIsI
CaMOCTOSTENIbHON pabOTHI.

http://djvu-inf.narod.ru/ - anekTpoHHas 6uOIUOTEKA

o [o°

http://biology.ru/index.php - Caiit siBisietrcss UnTepuer — Bepcueit
y4eOHOTro Kypca Ha komnakT-aucke "OTkpeitas buonorus'.
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