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IHHOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemuu mpenoiaBaHus
y4eOHoTro mpeamMera «bHOJIOTHS» U OCHOBHBIX MOJOXKEHUN (enepaabHOl padoyei mporpamMmmbl
BOCIIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 001acTu «EcTecTBEHHO-HAydHBIC TPEAMETHD.
Cornacao monoxkenusim PI'OC COO mnpoduibHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOlnEHHOM YpOBHE, SIBIISIIOTCS criocoOoM muddepeHnnanud o0yqIeHusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM MPOQPECCHOHAIBHBIM M BBICHIUM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIINX 331ad, CBSI3aHHBIX C MpodopueHTanuei
oOyJaromuxcss W CTUMYIHPOBAHWEM HWHTEpeca K KOHKPETHOHW 0O0JacTH HAydHOTO 3HAHWS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, HKOJOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE, ONpeAeseT 00s3aTenbHoe
(MHBapUaHTHOE) MpEAMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezenieHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNbHOCTh U3YUYeHUs YyueOHOTO MaTepuaia
C Y4éTOM MEKIpPEAMETHBIX M BHYTPHIIPEJAMETHBIX CBS3€H, JIOTUKM Y4eOHOTO TIpoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMOOTHU peaM30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYeHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUICHHS], MPEICTaBICHUN O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme mo
OMOJIOTMHM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamera «buonorus» B peanusanuu
tpeboBanuii ®I'OC COO K IIaHUPYyEeMbIM JUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynbrataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHOM
NEeSITEeNbHOCTH OOy4aloUIuXcs MO OCBOCHHUIO COJepXaHUs OHoJIorhyeckoro oOpa3oBaHUs Ha
YpOBHE cpeHero odIiero 0opa3oBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJleHUEe 3HAHUI
oOyuaromuxcs O JKMBOM MPHUpOJE, OCHOBAX MOJIGKYIAPHOM U KJIETOYHOH OUONOTHH,
SMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTHH.

N3yuenne yuebHnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOyYaromuxcs K MOCIEIYIOIIEMY MOJYYEeHUIO OMOJOrMuecKoro oOpa3oBaHMs B
By3aX M OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COoJep KaHus
COCTaBIIIET cHUCTEMa OHOJIOTUYECKHX 3HAHWH, MONYyYEHHBIX MpPU H3YUYEHUU OO0yJaroIIUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3AeioB OMOJIOTMHM Ha YPOBHE OCHOBHOTIO OOIEro
obpazoBanus, B 10—11 kiaccax 3Tv 3HaHHS TOTYJarOT pa3BUTHE. Tak, pacIIMPEHbl U YIITyOJIECHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHuOax, OakTepusx, OpraHu3Me 4eJOBeKa,
oOIMMX 3aKOHOMEPHOCTSX KHU3HH, JIOMOJHHUTENbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS
MIPUKJIATHOTO U TIOMCKOBOTO XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BAaTh KaK OPUEHTHUPHI s
nocienyouero Beioopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJOTUYECKUX 3HAHUM C



COOTBETCTBYIOLIUMH 3HAHUSMU, TTOTYyYCHHBIMU OOY4aIOIUMHUCS NPH U3YyYeHUU QUUKU, XUMUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mnporpammsl 1o yueOHOMY mpenMmery "buonorus" orpaxaer CHUCTEMHO-
YPOBHEBBII M HBOJIOIHOHHBIA MOAXOAbl K M3ydeHHIO Ouonoruu. COriacHO WM, M3Yy4aloTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIIUM OPTraHUYECKOro MHpa Ha 3emjie, COXpaHEHHs OWOJIOTMYECKOTO pPa3HO0Opasus
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCSl OCHOBBI MOJICKYJISIPHOM M KIIETOYHON OWOJIOTHH,
SMOPHOIOTHN M OMOJIOTHU PAa3BHUTHS, TCHETUKU U CENIEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaTM3HPYIOTCS 3HaHUS OOydJarommxcsi MO OOTaHWKE, 300JIOTUH, aHATOMHH,
¢usnonorun yenoseka. B 11 kimacce M3ydaroTcsi SBOJIIOLMOHHOE YUYEHHE, OCHOBBI SKOJIOTHH U
yueHue o ouocdepe.

VYueOHbli mnpeamer «buosorus» mnpu3BaH O00ECHEUYUTh OCBOCHHME OO0Yy4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB MU IMpPaBUJ, JEXKallMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4yHO! KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OMOIEHO03a, 3KOCHCTEMBl, O BbIIAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJIOTMH, NMPUKIAJAHBIX acleKTax
OMoorMuecKkux 3HaHWM. J[ns pa3BUTHS M HOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOJIOruu
Hapsiy CO 3HAUYUTENbHBIM 00bEMOM TEOPETUYECKOTO MaTepuasa B COJAEpKaHUHU MPOrPAMMBI IO
OMOJIOTUH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
obOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U 9KOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIIAJICHHE
0oOyyaloUMMUCS 3HAHUSMU O CTPYKTYpPHO-(DYHKIMOHAJIBHOM OpraHU3alliy >KUBBIX CHCTEM
Pa3HOro paHra u NpuoOpeTeHue YMEHHI HCIOJIb30BaTh 3T 3HaHUS B (POPMHpPOBAHUM MHTEpeca
K ompeaenéHHoi o0macTu mpodecCHOHAIBHON NEITeIbHOCTH, CB3aHHOW C OWMOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS ISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTkeHue e u3ydeHus ydyeOHoro npenmera «buonorus» Ha yrmyOn€HHOM ypoBHE
obecrieunBaeTcs PelIeHUEM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIUMHUCS  CUCTEMbl  OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX W IpaBUIIaX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BU],
ouoreoreHo3, 6uocdepa); O BBHIIAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAaHUIX B
OHOJIOT Y,

O3HAKOMJICHHE  OOydYalIuXcsi €  METOJAaMHM  TO3HAHMUS  JKUBOW  MPUPOIBIL:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOTMYECKUX HayK (MOJIEKYISIPHOUM U KIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJIEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOI
OMOJIOTHH, TAJCOHTOJOTHH, OSKOJOTHMH); METOJaMH  CaMOCTOSTEIbHOTO  IMPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHN B jabopaTtopuu u B mpupojae (HaOMOJeHHE, H3MEpPEHUE,
HKCIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZicHHe OOYYalOUUMHCS YMEHMSIMU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIW3UPOBATh U
UCIOJb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; TI0JIb30BaThCs OMOJIOIMYECKOW TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTAQHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OWOJIOTUM U  COLMAJIbHO-
HSKOHOMHYECKUMHU M SKOJIOTMYECKMMHU MpoOJieMaMM 4eJIOBEYECTBA; OLEHHWBATH IOCIEIACTBUS
CBOEH JIeATENBHOCTU 10 OTHOIIEHHIO K OKpY)Kalolled HpUpoJHON cpenae, COOCTBEHHOMY
3I0POBBI0 U 3/I0POBBIO  OKpYXAIOIIUX JIOJel; OOOCHOBBIBATH M  COOJIOAATH  MEpbI
npo(UIaKTUKA MH(EKIMOHHBIX 3a00J1€BaHUH, MpaBUia MOBEACHUS B IPUPOAE U oOecreueHus
0€30MacCHOCTH COOCTBEHHOM KM3HEICSITEIbHOCTH B YPE3BbIUYANHBIX CHUTYalUAX MPHUPOJHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTb COBPEMEHHbIE HAy4HblE€ OTKPBITUS B 00JacTu
OHOJIOTHH;



pa3BUTHE Y 00YYAIOUINXCS MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HAaKOMCTBA C BBLIAIOUIMMHCSA OTKPHITUAMHU M COBPEMEHHBIMH HCCIEIOBAaHUAMU B OHOJIOTHH,
pemaemMpIMU €10 MpOoOJIeMaMH, METOJOJIOTHEH OWOJIOTUYECKOTO HCCIICAOBAHMS, MPOBEACHUS
OKCIEPUMEHTAIBHBIX HCCICAOBAHUHM, pemeHus] OWOJIOTHYECKUX 3a/1ad, MOJACIHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIMTaHUE Y OOy4aromMXcs [IEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IIEJIOM U K
OTHEeNbHBIM €€ OOBEeKTaM | SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTUYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; WHTETPAMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuobpereHue 00yJaroIMMHUC KOMIIETEHTHOCTH B PALIMOHAIBHOM TPUPOAOTIOIH30BAHUT
(cobmofeHne TpaBWiI TOBENEHHS B MPHPOJE, OXPaHbl BHUAOB, JKOCHCTEM, Ouocdeps),
COXPAaHEHHUU COOCTBEHHOI'O 3J0POBbSl U 3J0POBbSl OKPYXKArOMIMX JtoJed (CoOI0AeHusT Mep
npoduIakTUKK  3a0oJieBaHMM,  oOecrieueHre  0€30MacHOCTH  KU3ZHENEATCNbHOCTH B
Ype3BBIYAHBIX CHTYaIUsAX MPUPOJIHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BaHM
OMOJIOTMYECKUX 3HAHUN U YMEHUH B MOBCEAHEBHOM KU3HU;

CO3JaHME YCIOBMHM Ui OCO3HAHHOTO BbIOOpa OOyYarOIIMMHCS WHIUBUAYAIbHOU
00pa30BaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHEAyolEeMy MNpodecCUOHATLHOMY
CaMOOTIPE/ICTICHNIO, B COOTBETCTBUU C WHAWBHUAYAILHBIMH HMHTEpECaMH W TOTPEOHOCTSIMH
peruoHa.

OOmiee 4YmciiO YacoB, OTBEACHHBIX HA HM3yYEeHHE OWMOJIOTMM Ha YIIyOJIEHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 xmacce — 102 gaca (3 uaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZICIO).

OTO6op oOpraHu3allMOHHBIX  (QOpM, METOIOB U  CpeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KaHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
OMOJIOTMYECKOTO 00pa30oBaHWsA B OPraHU3aIUAX CPEAHETO MPOQPECCHOHAIBHOTO W BBICIIETO
o0OpazoBaHwUsI.

OO0s3aTeNbHBIM YCIIOBHEM MPU OOYYCHHH OMOJIOTHH Ha YTIIyOJEHHOM YpPOBHE SIBIISIETCS
MPOBEACHUE JTA0OPATOPHBIX U MpaKTHYeCKuX padoT. Takke ydacTue oOy4aromuxcs B
BBITIOJIHEHUM  TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTIpEe/eNIIeTCs y4YUTENeM Ha OCHOBE MMEIOIIUXCA MAaTepHallbHO-TEXHUYECKHX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBHM.

COJEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue MpPOrpaMMbl, BBIACIIEHHOE  KVYPCUBOM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHoOU utorooi arrecrauuu (I'UA).

Tema 1. Buonorns kak Hayka

CoBpeMeHHas OMosIOrusi — KOMIUIEKCHas Hayka. KpaTkas ucrtopusi pa3BUTUS OHOJIOTHH.
buonoruueckne Hayku M u3ydaemble UMHU Tpobrembl. DyHIaMeHTanbHBIC, MPUKIATHBIE WU
MOMCKOBBIE HAy4HBIE UCCIIEI0OBAHUS B OMOJIOTHH.

3HayeHue OHOJOrMM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBszaHHble ¢ Ouosorueil. 3HaueHHEe OUOJOTHMM B MPAKTHYECKOM
JNEATEIIBHOCTH 4YEJIOBEKA: MEAMIIMHE, CEIbCKOM XO3SHCTBE, IPOMBILUIEHHOCTH, OXpaHe
MIPUPOIBI.

JdeMoHcTpanuu



Ioptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. lapseii, I
Menpnens, B. WU. Bepuanckui, WU. II. IlaBnos, M. WM. Meunukos, H. WM. Basunos, H. B.
Tumodees-PecoBckmii, [Ixx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBA3b OMOJIOTUH C IPYTUMHU HayKamm», «Crucrema OMOJIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U HX H3yYeHHE

JKuBbie cucteMbl Kak peaMeT n3ydeHus: ouonoruu. CBONCTBA KUBBIX CUCTEM: €IUHCTBO
XMUMHMUYECKOTO COCTaBa, JTUCKPETHOCTb U LEJOCTHOCTb, CIOKHOCTh U YHOPSAAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb,  CaMOOpraHU3alus, CaMOBOCIPOMU3BEICHHUE, Pa3ApaKMMOCTb,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3alyMyd JKMBBIX CHUCTEM: MOJICKYJSIPDHBIM, KIETOYHbBIA, TKAHEBbIN,
OPraHu3MEHHBIN, MOMYJISIIUOHHO-BUOBO, 3KOCUCTEMHBIN (6MOTEOIICHOTUYECKHUIA ),
ouocdepnsiid. [Iporieccrl, mpoucxoasamie B KUBbIX cuctemMax. OCHOBHBIE MPU3HAKU KUBOTO.
Kuzub kak opma cymiecTBoBaHUsI MaTepuu. Hayku, u3ydaromine >KMBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aIINH.

N3yuenune xuBbIX cucteM. Meroasl Ouosornueckoir Hayku. HaOmronenue, maMepenue,
SKCIEPUMEHT, CHUCTeMaTu3alus, MeraaHanu3. [loHATHE O 3aBUCHUMOM MW HE3aBUCHUMOM
nepemMeHHo. IlnanupoBanme skcnepumenta. llocranoBka u mpoBepka rumnote3. Hynepas
runore3a. [lonarue BoIOOpPKU U €€ JocTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. OleHKa
JIOCTOBEPHOCTH TMOJYYEHHBIX PE3yJIbTaTOB. [IpUUMHBI UCKaKEHUS PE3YTbTATOB IKCIIEPUMEHTA.
[ToHATHE CTaTHCTUYECKOTO TECTA.

JdeMoHcTpauuu

Tabmuiplt u cxembl: «OCHOBHBIE TpPU3HAKU JKU3HW», «bBHOJOrHYEecKHEe CUCTEMBI»,
«CBOICTBA KUBOW MaTepun», «YPOBHU OPraHU3ALMU KUBOU MPUPOIBD», «CTPOCHUE )KUBOTHOM
KIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOIO0  OpraHu3May,
«buoreonienos», «buochepa», «MeTobl H3ydeHUS )KUBOU TPUPOIBI.

OGopynoBanue: 1abopaTopHOE 000pyIOBaHUE AJIs IPOBEACHUS HAOMIOACHIH, N3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnosp30BaHUE Pa3IMYHBIX METOJOB IPU HU3YYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkn

Knetka — crpykrypHO-(pyHKIIMOHAIbHAS €AMHULIA XKUBOTO. VCTOpUS OTKPBITHS KIETKH.
Pab6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. IlIneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHON KIIETOYHOU TEOPHH.

MeTonpl MONEKYISAPHOM U KIETOYHOM OHMOJOrMH: MHUKPOCKOIHUSA, XpomaTtorpadus,
anektpodope3, METoJ  MEYEHbIX aToMoB, auddepeHurnaibHoe IeHTpudyrupoBaHue,
KYJIbTUBHPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAS MHUKPOCKOIHSL.
Koundghoxanvnasa mukpockonus. Bumanvnoe (npusicusnennoe) uszyuenue Kiemox.

JdeMoHcTpanun

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuier U cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIH MHKpockom», «Mcropus
Pa3BUTHUS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpPOIpENnaparbl PacTUTENbHBIX, KUBOTHBIX U
OaKTepuaNTbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHne METOJOB KIETOYHOW OHOJOTHH (XpomaTtorpadus,
anekTpodopes, nupdepenmansHoe neHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKPOdIeMeHThI. Bona u e€ pois
KaK pacTBOpPUTENS, peareHTa, y4yacThe B CTPYKTYPUPOBAHMM KIETKH, TEIJIOPErYISIUU.
MuHepanbHbIE BEIIECTBA KIETKH, UX OHOJIOTHYecKas poib. PoJib KATHOHOB U @aHUOHOB B KJIETKE.



Opranuyeckue BelleCcTBa KIETKU. buosornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
cocraB OenkoB. CTpykTypel OenkoBoi Mosekynbl. [lepBuynas ctpykTypa Oenka, MenTHAHAS
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAsl CTPYKTyphl. JleHarypauus. CBoiCTBa OEIKOB.
Knaccugukamnus Oenkos. buonornueckue QyHKIM 0enkoB. [Ipuonsi.

VYrneBonasl. MoHOCAaxapuipl, AWCaXapuibl, OJIMTOCaxapuiabl M mojucaxapuasl. OOmmid
IUIAaH CTPOCHUS M (PU3MKO-XMMHUYECKHUE CBOMCTBA yriieBoAoB. buonorndyeckue ¢GyHKIUU
YTJIEBO/IOB.

Jlummael.  TmapoduneHO-rHIpodoOHBIe  cBoiicTBa.  Kilaccmdukanus — JTUNHIOB.
Tpurmuuepunsi, pochoaunuasl, BOCKU, crepousl. bruonorndyeckne Gpynknun munuaoB. O0mue
CBOMCTBa OMOJIOTMYECKMX MEMOpaH — TEKy4YecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JJHK u PHK. Ctpoenune HykiaenHOBBIX KUCIOT. HykneoTuasl.
[Mpunuun kommementapHoctu. IlpaBuno Yapradpda. Crpykrypa IHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6uonorundeckue pynkuun JHK. Bunet PHK. ®ynxinun PHK B knetke.

Crpoenue mosekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBieHHBIE TEPEHOCUYMKH, UX (QYHKIMH B KIeTKe. /[pyeue
HYyK1eo3uompugocpamuol (HT D). CexBenupoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNTNOMUKY, NPOMEOMUKU.

CrpykTypHas OuoJjioTHs: OMOXMMHYECKHEe U OHOPHU3NYECKHE MCCIENOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Mooeruposanue cmpykmypsvl u  QyHKyuu
Ouomonexyn u ux komniexkcos. Komnvromepuuiii ouzaiin u opeanuueckuii cunmes 6UOMONEKYN U
UX HenpupoOOHbLIX AHANO2086.

JdeMoHcTpauuu

[Toptpertsr: JI. [lonunr, . Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Caxrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJEMEHTOB B HEXHUBOM  MIPHUPOJIE»,
«PacrpeneneHne XUMUYECKUX IEMEHTOB B )KUBOU ITPUPOLE».

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuua XUMHYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemecrBa B cocraBe opraHuzMoB», «CTpoeHHE MOJIEKyNbl Oenkay,
«CTpyKTyphl O€IKOBOH MOJEKYNbD», «CTpoeHHe MOJEKyNl YrieBoaoB», «CTpoeHHe MOJIEKYI
munuaoBy, «HykiienHoBbIe KUCIOTBDY, «CTpoeHre MOJEKYIbl ATD.

O6opynoBaHue: XUMHUYECKas Iocyia U 000pyI0BaHHUE.

JladopaTopHas pa6ora «OOHapyxeHHE OCITKOB C MMOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlaGoparopHas padora «VccieqoBaHnre HYKJIEUHOBBIX KUCIOT, BBIICICHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTtpoenne n pyHKIIUMN KJIETKH

Tunbl KJIETOK: 3yKapHOTHUYECKas U IpokapuoTudeckas. CTpyKTYpHO-()YHKLHOHAJIbHbIE
00pa30BaHUs KIETKH.

Crpoenune mnpokapuoTHueckod kieTku. Kietounas creHka Oakrepuil U apxei.
OCoOGeHHOCTH CTPOEHHUs TeTepoTPO(PHOIN U aBTOTPO(HOM MPOKAPUOTHUECKUX KIETOK. MecTo U
POJIb MPOKAPHOT B OMOLIEHO3AX.

Crpoenne U (pyHKIMOHUPOBAHUE dYKapUOTHUECKOW KieTkH. [Inmasmaruueckas memOpaHa
(mnazmanemma). CTpykTypa mia3MaTHyeckoi MeMOpaHbl. TpaHCHOPT BelIeCTB dYepe3
IUIa3MaTUYeCKyl0 MeMOpaHy: mnaccuBHbIH (auddy3us, obnery€éHHas auddysus), akTUBHBINA
(mepBUYHBIA M BTOPUYHBIH akTUBHBIA TpaHcnopt). [lomymponunaemocts mMemOpanbl. Pabora
HaTpUI-KaJIMEeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, (aronuro3. Jk3ouuto3. Kierouynas cTeHka.
CtpykTypa 1 (yHKINHU KIETOYHOW CTEHKH PacTeHHH, rpuOoB.

Huromnazma. Ilurozoss. Ilutockener. [IBmxkenue nuroruiasmsl. OpraHouabl KIETKH.
OnnomeMOpaHHBbIE OpraHOU/AbI KJIeTkH: 3HAomIazmarndeckas cetb (OIIC), anmapar [Nonbku,
JM30COMBI, MX CTpOeHHe W (PYHKIUH. B3auMOCBS3b OJHOMEMOpaHHBIX OPTaHOMJOB KIIETKH.



CtpoeHre TpaHyISIpHOTO peTHKyinyma. Mexanusm Hanpasnenus 6enxos ¢ OIIC. Cunres
pactBopuMbix ~ OenkoB. CuHTE3  KJIEeTOUHBIX  MeMOpaH. Imamkuit  (arpaHyssipHBIi)
SHJIOTIA3MaTHUeCKUil peTukynyM. CekperopHast ¢yHKuus ammapara [onbmku. Moouguxayus
benkos 6 annapame I onvoxcu. Copmupoexa benkos 6 annapame I o1v0scu. TpaHCTIOPT BEIIECTB
B KieTKe. Bakyonu pacturenbHbiX KieTok. Kiierounsiii cok. Typrop.

[lonyaBTOHOMHBIE OpraHoubl KJIETKH: MUTOXOHJIpPHUM, IIAcCTUIbL. [Ipoucxoocoenue
mumoxonopuut u naacmud. Cumobuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMU  MUTOXOHAPHA W TuiacTuA. llepBUuHBIE, BTOPUYHBIE H CJOXHBIC IJIACTHIBI
(OTOCHHTE3UPYIOIIUX  JYKapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTBI  BBICHIMX
pacTeHui.

HememOpannsie opranouzp! kieTkd CtpoeHne ¥ QyHKINHM HEMEMOPaHHBIX OPraHOWIOB
KIeTku. Pubocomel.  [lpomescymounvie ¢uramenmol. MUKpOPHIAMEHTBI. AKMuUHOBbIE
Muxkpogunramenmol. MplllIeUHbIE KIETKU. AKMuUHOBble KOMHOHEHMbl HEeMbIUUEUHbIX KIeMmoK.
Muxkpotpybouku. Knerounsiii neHtp. CTpoeHME U [BWXKEHHE JKIYTUKOB M PECHHUYEK.
Muxkpotpy6ouku 1uToriasmel. Llentpuons. berku, accoyuuposanmvlie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

Anpo. OGonouka sApa, XpOMAaTHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOCHHE U (PYHKIIHH.
Snepusiit 6enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacmojokeHHEe XPOMOCOM B MHTep(ha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomMaTHHa — TUCTOHBL. J{uHamuxa sA0epHOl
06010uKU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkmtoueHus.  CpaBHUTENbHas  XapaKTEpUCTUKA  KIETOK  J3YKapHOT
(pacTuTenbHOM, KUBOTHOM, TPHUOHOIN).

JdeMoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupr 1 cxembl: «CTpoeHHE SYKApHOTHUECKOH KIeTKn», «CTpOCHHE >KUBOTHOM
KIETKW», «CTpOEHHE PACTUTEINBHON KIETKW», «CTpOEHUE MUTOXOHIpUNY, «Aapo», «CTtpoeHue
MIPOKAPUOTHYECKOU KIIETKU.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOTIpenapaTbl 0aKTepHaIbHbBIX KIETOK.

JlaGoparopHas padora «/3yueHue CTpOCHUS KIETOK Pa3JIMYHbIX OPraHu3MOB).

IIpakTHyeckasi padora «3yueHne CBOMCTB KICTOYHON MEMOpaHBD.

JlabopaTopHas pabora «lccienoBanue mia3mMoiu3a U AEIUIa3MOJIM3a B PaCTUTEIbHBIX
KJIETKaX.

IIpakTHyeckas: padora «/3yueHue ABUKEHUS LUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB U MPeBpPAaILllecHHE SJHEPTUHU B KJIETKe

AcCUMWIALINAS U TUCCUMWISILIUSL — JIBE CTOPOHBI MeTalboyin3Ma. Tumbl 0OMEeHa BEIIECTB:
aBTOTPOQHBIK M  reTepoTpodHBIA.  YyacTHe KHCIOpoAa B OOMEHHBIX IIpoIeccax.
DHepretuyeckoe oOecrneueHue kietku: mpespamienne AT®D B 0OMEHHBIX MpoOIEcCax.
@DepMeHTAaTUBHBIM XapakTep peakUuui KIETOYHOTro MeTabonm3zma. DepMeHTHI, X CTPOCHUE,
cBoiictBa M MexaHu3M jaedcTBus. KodepmeHntel. Otianuus (pepMEHTOB OT HEOPraHUYECKHUX
KaTain3atopoB.  benku-akTuBaTopel U OENKU-MHTHOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIUil OT pa3IUYHBIX (PAKTOPOB.

[lepBUuHBIN CUHTE3 OpPraHWYecKUX BewlecTB B KieTke. dDorocuHTe3. AHoKkcuzcenHvlll u
oxcueenHvlll omocunmes y oaxmepui. Ceemocoduparowue nUSMEHMbl U NUSMEHMbl
peakyuonHozo yeumpa. Ponp xiopomnactoB B mpoiiecce GoTocuHTe3a. CBETOBas U TEMHOBas
¢bazpl. @omoovixanue, Cz., Cs- u CAM-munsr ghomocunmesa. IlpoayKTuBHOCTh (POTOCHHTE3A.
Bnusinue pa3nuyHbIX GaKTOpPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

Xemocunte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETUKOB:  HHUTpU(ULMpPYIOIINE
OakTepuu, xene300aKTepun, cepobaKkTepru, BOJOPOAHbIE OaKTeprH. 3HaYeHHE XeMOCHHTE3a.



AnaspoOHble opranu3Mbl. Bunael 6poxxenus. IIpogykTel OpoXKeHHS M MX HCHOJIb30BaHUE
Y4eIIOBEKOM. AHA’pOOHBIE MHKPOOPTaHM3MBI KaK OOBEKThI OHMOTEXHOJOTUU W BO30yIUTENN
00JIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpPreTudeckoro oOmeHa. [loArOTOBUTENBHBIN JTall
I'mukosn3 — 6ECKUCIOPOIHOE PACILIEIUICHUE TIIFOKO3BI.

buonornueckoe oxkuciaeHue, WIK KIETOYHOE JbIXxaHue. Pojib MUTOXOHApPUI B mpoleccax
ouosornyeckoro okucieHus. llukmuueckne peakuuu. OxucauTenbHoe (GochopurpoBaHHe.
Duepeus membpannoeo epaouenma npomonos. Cumnmes ATD: paboma npomonnou ATD-
cunmaszvl. IlpenmymectBa a’poOHOr0o myTH oOOMEHa BEIIECTB MeEped  aHadpPOOHBIM.
D dekTHBHOCTD SHEPreTHIECKOT0 0OMEHa.

JdeMoHcTpanuu

Hoptpetst: k. puctian, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «IJHEpPreTHueckuii oOMen», «buocuHTe3 Oerkay,
«Ctpoenue GpepMeHTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOTII, 000PYIOBAHKE JIJIsi IPUTOTOBIICHUS TTIOCTOSTHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JladbopaTopHas paGora «/3yueHne KaTaIUTHYECKOW aKTHBHOCTH (PepMEeHTOB (Ha
puMepe aMujIa3bl WA KaTayia3bl)y.

JladopaTtopnas pabGora «/3yueHue (QepMEHTATUBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAaX).

JlabopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpHHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSX MATPUYHOTO
cuHTe3a. Peanmmsanms HacneactBeHHOW wuH(opmanuu. ['eHeTHYeCKWid KOJ, €ro CBOMCTBA.
Tpanckpunuus — maTpuuHblid cuaTe3 PHK. [IpuHUMOB TpaHCKPUIIIMHU: KOMIUIEMEHTAPHOCTb,
AHTUNAPALIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OnocunTese Oenka. YcmoBus
onocunTe3a O6enka. KoaupoBanue aMuHOKHCIIOT. Posib pubocom B OHocHHTE3e Oerka.

Cospemennvie npedcmasnenus o cmpoeruu 2eHos. OpraHuzanusi reHoMa y IpOKapuoT U
JyKapuoT. Perymsuusi akTUBHOCTH TeHOB y mpokapuoT. ['mmote3a omepona (P. XKakoo, XK.
Mano). Monexynapuvle mexaHuzmvl 3Kcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perynsius oOMEeHHBIX MpolieccoB B KieTke. KiieTounslii romeocTas.

Bupycel — Heknerounbie (GOPMBI JKU3HH M OONIUratHble mapa3utbl. CTpOeHHE MPOCTHIX U
CIIOHBIX BHPYCOB, PETPOBHUPYCOB, OakrtepuodaroB. Kusnennvii yukn [HK-cooepoicawux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycuble 3a0osieBaHusi uenoBeKa, KHUBOTHbIX, pactenui. CIIUJ], COVID-19,
COILIMANIbHBIE U MEAULIMHCKHE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OanHvix. Hanomexuonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobwvl 0ocmasku 1eKapcme.

JdeMoHcTpanuu

[Moptpetsi: H. K. Konsuos, . Y. iBanoBckuii.

Tabmumer u cxemsl: «buocuHTes Oenka», «leHeTnmueckuid Kom», «Bupych,
«bakTepuodarmy.

IpakTuyeckas padora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. 7/Ku3HeHHBbIN HUKJ KJIETKH



Knerounblii nukin, ero mepuoabl u perymsiuua. Wutepdasza um muro3. OcobeHHOCTH
poreccoB, mpoTekaronux B uaTepdase. Iloaroropka kinetku K aeneHuto. [IpecuHTeTHYECKUI
(MIOCTMUTOTUYECKUIT), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (IPEMUTOTUUYECKUIN) MEPUOJIbI
uHTEep(ha3bl.

Marpuunsiii  cunre3  JHK -  pemmukanusa.  [lpunHnuner  perumkanun — JTHK:
KOMIIJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM CHHTE3, AHTUIAPAUIEIbHOCTh. MexaHHu3M
permmkannn  JJHK.  Xpomocomsl. Crpoenue xpomocoM. Temomepsl u  Telomepasa.
XpOMOCOMHBIN HAOOp KJIETKU — KapUOTHIl. JIMIIOMIHBIA U TaryiouJHbIA HAaOOpPbI XPOMOCOM.
['omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jlenenue kietku — mMuto3. CTaguu MHUTO3a U MPOUCXOJSIIME B HUX Hpouecchl. Tumbl
muto3a. Kapuokunes u nutokunes. bruonoruueckoe 3HaueHHe MUTO3A.

Perymsmust MuUTOTHYECKOTO IHMKJIA KIETKH. [Iporpammmupyemasi KierodHass THOenb —
aronTo3s.

Knerounoe a11po, XxpoMOCOMBI, (PyHKIIMOHANIbHASI T€HOMUKA. Mexanusmbl nponughepayuu,
oughgepenyuposxu, cmapernus u eubeau kiemox. «l{ugpposasn knemrxay — ououngopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHcTpanuu

Tabmuupl u cxembl: «KU3HEHHBIA MUK KIETKW», «Muto3», «CTpOCHHE XPOMOCOMY,
«Pemmukarus JITHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpompenaparbl: «MHUTO3 B KJIETKax KoOpelika
JTyKa».

JladopaTopHas pa6ora «l3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKa KOpemIKa Jiyka (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. Ctpoenue n GyHKUMM OPraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJHOKIETOYHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUBHEACSITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJHOKIIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBblI.

B3anMocBs3b yacTeil MHOIOKJIETOYHOTO Opranu3Ma. TkaHu, Opraibl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe menoe. ['omeocras.

Tkanu pacrenuit. Tumel pacTUTENbHBIX TKaHEW: o0Opa3zoBaTelbHas, MOKPOBHA,
MIPOBOJIAINIAsA, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOEHHUS, (PYHKIUN U PaclOIOKEHUS
TKaHEe! B OpraHax pacTeHUM.

TkaHM JKUBOTHBIX M  4eloBeKa. THUIbl JKUBOTHBIX TKaHEH: SIUTEIHalIbHAs,
COEIMHUTENIbHASA, MbIlIeuHasi, HepBHas1. OCOOCHHOCTH CTpOeHUs, QPYHKIUN M PACIOIOKEHHS
TKaHEe! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKM OpraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. Ckenersl OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbIil 1 BHyTpeHHUH ckeneT. CTpoeHHe U TUIbI COSTUHEHUS
KOCTEMN.

JIBi>keHue OpraHu3MoB. JIBW)KEHHME OJHOKJIETOYHBIX OpPraHM3MOB: amMEOOMIHOE,
KTYTUKOBO€, pECHUYHOE. JIBW)KEHHE MHOTOKJIETOYHBIX pPACTEHHWl: TpPONMU3Mbl M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MbIlieuHas cucrema. Pediekc. CkeneTHbie
MBIIIIIBI U UX paboTa.

[Iuranue opranuszmoB. [lorynomieHue BOJbI, YIIAEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussMu. I[lutanue >XUBOTHBIX. BHYTPUIIONOCTHOE M BHYTPUKIETOYHOE MHIIEBAPEHUE.



IIuTaHue MO3BOHOYHBIX XUBOTHBIX. OTHENbI NMUIIEBApUTENbHOIO Tpakra. [lumeBapurenbHbie
kenesbl. [IumeBapurenbHas cucreMa 4eaoBeKa.

Jlpixanue opranu3moB. [[pixanue pacteHuil. Jlprxanue xuBoTHBIX. uddy3us razos yepes
MOBEPXHOCTh KieTku. KoxkHoe apixanue. JlprxatenbHas moBepxHOCTh. JKabGepHoe U NErodHoe
nbIxaHue. J[pIxaHMe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHUE
CTpO€HHUS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas cUCTEMa 4ejoBeKa. MexaHu3Mm
BEHTWJISIIUM JIETKUX y NTUL U MJIeKoNUTaromuX. Perynsanus apixanus. JlpIxareiabHble 00bEMBI.

Tpancnopr BemeCTB y OpPraHU3MOB. TpaHCIOpPTHBIE CUCTEMbI pacTeHuil. TpaHcrnopt
BEIIECTB Yy KHUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHOCHas cucrema
II0O3BOHOYHBIX JKMBOTHbIX U uenoBeka. Ceple, KpOBEHOCHbIE cocylbl M KpoBb. Kpyru
KpOBOOOpamieHns.  DBOJIOLMOHHBIE  YCIOKHEHHS ~ CTPOSHHS  KPOBEHOCHOHW  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beiienenne y opraHusmoB. Beinenenue y pacrteHmil. BelneneHue 'y  JKMBOTHBIX.
CokpatutenpHble Bakyoiu. Opranbl BblaeneHus. @uibTpanus, cekpeuus | oOpaTHoe
BCaChIBaHUE KaK MEXaHM3MBbI pabOThI OpraHoB BhlJeNeHUsA. CBA3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U uesnoBeka. Iloukw.
Crpoenue u ¢pyHkuHOHUpOBaHKE HeppoHa. OOpa3zoBaHHE MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LHCTHI MMPOCTENIINX. 3aUTa Y MHOTOKIETOUHBIX pacTeHnil. Kyrtukymna. CpencTsa nacCuBHOU U
XUMHUYECKOU 3aIUTEI. DUTOHIINEL.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOHBIE. 3allUTa OpraHu3Ma
oT OonesHedl. MMMmyHHas cucrema denoBeka. KieTOUHbIH M TyMOpaJbHBIH HMMMYHHTET.
Bpoxnéuuplii u  npuoOpeT€HHbI  cnenuduyeckuid UMMyHUTET. Teopus  KJIOHaJIbHO-
cenektuBHOro uMmyHnuteta (I1. Dpmux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib Bpo)kIEHHOTO MMMYHUTETA B Pa3BUTUH CUCTEMHBIX 3a00J1€BaHUM.

PasnpaxxuMocTe M peryiasnuss y OpraHu3MoB. Pa3npakxuMocTs y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U perynsiuus y pacteHuid. PocToBbie BeliecTBa W UX
3HAYECHUE.

HepBHas cucrema u peduiekTopHas peryasauus y KUBOTHbIX. HepBHas cucrema u eé
OTZeNbl. ODBOJIIOLMOHHOE YCJIOKHEHUE CTPOEHHUS HEPBHOM CUCTEMBI Yy JKMBOTHBIX. OTHEIbI
TOJIOBHOTO MO3ra IO3BOHOYHBIX KHBOTHBIX. Peduiekc u peduiekropHas nyra. besycioBHble u
YCIIOBHBIE peQIIEKCHI.

I'ymopanpHas perymsuus W OSHIOKPHHHAs CUCTEMa JKMBOTHBIX M 4YesoBeka. JKenessl
SHIAOKPUHHOM CHUCTEMBI M UX TOpMOHBL [lelicTBue ropmMoHOB. B3anMocCBsS3b HEpBHOU U
SHJIOKPUHHOM cucTeM. ['unoranamo-runodusapHas cuctema.

JdeMoHcTpanun

IToptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOIOKJIETOUHBIE BOJOPOCIH»,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHui», «CHUCTEMBI OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHMe Hacekomblx», «TkaHM pacTeHHID,
«KopueBble cuctemb», «Crtpoenue cteOns», «CTpoeHHME JHCTOBOM IIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cUCTEMaw,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpllieyHass cuCTEMay,
«BelgenurensHas cucreMa», « OHIOKpPHHHAsA cucTeMay, «CTpoeHue Mplis», «MMMyHHTET»,
«Kumeynononoctuele», «CxeMa NUTaHUS pacTeHU», «KpoBEHOCHBIE CHCTEMBI MO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHe IIaHapun», «BHyTpeHHee CTpOEHHE J105KJIEBOTO
yepBsi», «HepBHas cucrema pei0», «HepBHas cucrema nsarymkn», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHass cucrema nruny, «HepBHas cuctema MIEKONMMTAIOMIKXY,
«HepBHas cucrema uenoBekay, «Pediexey.



ObopynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIIPENapaThl OJHOKIETOYHBIX OPraHHU3MOB,
MUKpPOIpEnapaThl TKaHEeH, paKOBUHBI MOJUTIOCKOB, KOJIJICKIIMA HACEKOMBIX, UTJIOKOXKHX, KUBBIC
9K3EMIUIAPBl KOMHATHBIX pacTeHUi, repOapuu pacTeHUH pa3HBIX OTIENIOB, BIAXHbBIE IpenapaThl
KUBOTHBIX, CKEJICTHI TI03BOHOYHBIX, KOJUICKIIMHA OSCIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue JUIs JEMOHCTPALMM TOYBEHHOTO M BO3AYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmasia © OelIKoB TOJ JeiicTBHeM (QepMEeHTOB, OOOpyIOBaHUE JUIA
JIEMOHCTPAIMX OMBITOB TI0 M3MEPEHUIO )KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX
JBYKEHUH, MOJIENTU TOJIOBHOTO MO3Ta Pa3IMYHbIX )KHBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHEel pacTEHHI.

JlabopaTopHas padora «/3ydueHue TkaHel KUBOTHBIX).

JladopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTaHN3MOB

DopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecroioe (BKJII0Yasi BEreTaTUBHOE) U T10JI0BOE. Buibl
0€ecI10J10ro pa3MHOKEHUS: IOYKOBaHUE, CIIOPYIISALUS, (pparMeHTanus, KIOHUPOBaHUE.

[TonoBoe pasmuoxenue. [lonoBble kineTkw, uiauM ramerbl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bruonorndecknii ¢MbICI MeH03a U TOJIOBOTO
nporecca. Meio3 ¥ ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszputhe. ['ameroreHe3 'y kuBOTHBIX. [lonoBBIE  Kene3bl.
OOpa3zoBaHue W pa3BUTHE TMOJOBHIX KiIeToK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnooTBOpeHHe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrnocoObl OIIOIOTBOPEHUS:
HapyKHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenes — o0na u3 enagnvlx npoobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopgoeeneza. Ctaauu dMOpHUOTEHE3a KUBOTHBIX (Ha MIpUMEpE JISTYIKH). J[pobiaeHue.
Tunsl gpoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munoi
onacmyn. OcoOeHHOCTH NPOOJIECHUS MIICKOTUTAIONIUX. 3apOBIIIEBhIC JUCTKHA (TacTPYJISAINs).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOE BIMSHHUE 4YacTel
pasBHBaroIierocss 3apojeia (3MOpHOHANIbHAs UWHAYKLHWSA). 3aKiajka IUlaHAa CTPOEHUs
KUBOTHOTO Kak pe3yabTaT HUEPapXWUYECKUX B3aUMOJEHCTBUII TeHOB. BiusHue Ha
SMOpPHOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u pasButue xuBOTHbIX. llocTamOpuonHansHbIl mepuon. IlpsmMoe u Hempsimoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHEe MPSMOTO U HENPSMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHHE B MPHUPOJIE.
Tunel pocta >KUBOTHBIX. DaKTOpPbl pPErylsilUd pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y JKUBOTHBIX M ueioBeka. llepuoabl OHTOreHesza YeloBeKa.
Crapenue U cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

PasmHokenne u paszputue pacreHuil. ['ametodur u crnopodur. Meiio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meios3a. ['ameroreHes y pacTeHUi.
OmyoI0TBOPEHNE W pa3BUTHE PACTUTEIbHBIX OpraHu3MoB. JIBoiiHOE OIJIOAOTBOpEHHE Y
LIBETKOBBIX pacTeHHi. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBI PEeTyISIUN OHTOT€HEe3a Y PACTEHH U KUBOTHBIX.

JdeMoHcTpanuu

[Toptpers: C. I'. HaBamun, X. [lIneman.

Tabmuiel u cxemsl: «BeretaTuBHOE pa3MHOXKeHUE», « THUMBI OECMONIOr0 Pa3sMHOKEHUS,
«Pa3MHOXKEeHHE XIaMUIOMOHab», «Pa3sMHOXeHHWe JBTIeHb», «Pa3MHOXEHHE THAPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHe SHMIEKIETKH M CIEepMaTO30UIay,
«OcHOBHBIE cTauu OHTOTeHe3a», «lIpsmoe u Hempsmoe pas3BuTHe», «Pa3BuTHE MaiicKOro
Kyka», «Pa3Butue capanum», «Pa3BuTtHe IArymkmn», «/{BolHOE OIIIOJOTBOPEHHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CeMsIH OJHOJOJBHBIX U JBYAOJBHBIX pacTeHUi», «KU3HEHHBIA LUKII



MOPCKOW  KamycTel», <«OKuM3HEHHBIH LUKI MXa», <«COKHU3HEHHBIH LUK MaloOpOTHHUKAY,
«GKM3HEHHBIN LIUKII COCHBI».

ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHUS JIATYLIKIY.

JlabopaTtopHasi pabora «l3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTuyeckass padora «BolsBieHHE MPU3HAKOB CXOJICTBA 3apOJBIINICH MO3BOHOYHBIX
AKUBOTHBIX».

JladopaTopHas padora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUI».

Tema 11. 'eHeTHKa — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS W PA3BUTHS TCHETHKU Kak Hayku. PabGoter I'. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4E€HBIX B pa3BuTuu reHetuku. Pabdorsr H. K.
Konemosa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapnieuenko, 0. A. ®unumuenko, H. B.
Tumodeepa-Pecosckoro.

OcHOBHbBIE T€HETUYECKUE MOHSITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHbIE
IeHbl, AJIbTEPHATUBHbIC IPU3HAKH, JOMMHAHTHBIM U PELIECCUBHBIN NPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JUHUSA, THOpUAbI, reHoTun, (eHoTtur. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOrMUECKUN, ITUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[optpertst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia kak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaens — 3aKOH e€AUHOO0Opa3us
TUOPUIIOB TEpBOTO TOKoJIeHus. [IpaBmwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3akoH
paciuernieHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaAMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HACJIEIOBAHMUS.
Pacmennenye mpu3HakoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacJieoBaHUs MpU3HaKoB. L{uTonornyeckre OCHOBBI JUTHOPUTHOTO CKpELIMBAHUS.

CueruienHoe HacienoBanue npusHakoB. Pabotsl T. Moprana. CrerieHHOe Hacae0BaHue
I€HOB, HAPYILIEHHE CLETUICHUS] MEX1y FT€HaMH. XPOMOCOMHAsl TEOPHUS HACJIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIPEACNICHUs Mojia. AYTOCOMBI U TOJIOBBIE
XpoMocoMBbl. ['OoMorameTHbli M rereporaMeTHblil moj. ['eHeTudeckass CTPYKTypa IMOJOBBIX
xpoMocoM. HaciienoBanue npu3HaKoB, CLEIUIEHHBIX C ITOJOM.

l'enotun kak nenoctHas cucreMa. [lnefioTponusi — MHOXKECTBEHHOE JEWCTBUE TEHA.
MHoxecTBeHHbIN ajuienu3M. B3auMopeiicTBue HeayleNbHBIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lommmepusi.

'eHeTnyeckuil KOHTPOJIb Pa3BUTHUSl PACTEHUN, >KMBOTHBIX M YEJIOBEKa, a TaKKe
(U3MOJIOTHYECKUX MPOLECCOB, TMOBEJIEHWs W KOTHUTMBHBIX (yHKuuil. ['eHermueckue
MEXaHHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3sUT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKne acTieKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(OopMaIuu B
MTOKOJIEHUSAX KJIIETOK U OPTaHHU3MOB.

JdeMoHcTpanuu

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

Tabnuuer u cxemsl: «llepBbiii 1 BTOpOil 3akoHBI Menaens», «Tperuit 3akoH Mennens»,
«AHanuzupyollee ckpenuBanue», «HenonHoe nomuHupoBanue», « CLENIIEHHOE HACIEI0BaHUE



MPU3HAKOB y Ipo3oduibl», «['eHeTnka monay, «Kapuotum uenoBekay, «Kapuotum qpo30huiis,
«Kapuotun ntuub», « MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIEiCTBUE T€HOBY.

ObopynoBanue: MOJENIb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
MOKOJICHUSI U PACIICIJICHUs MPU3HAKOB, MOJIENb JUIsl JEMOHCTpAlMy 3aKOHAa HE3aBUCHUMOIO
HacJeA0BaHUs MPU3HAKOB, MOJIEIb JUIsl IEMOHCTPALIMH CUEIIJIEHHOTO HACIEI0OBAaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunay.

IIpakTuyeckass padora «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
TIPO30(HUITBD).

IIpakTuyeckass padora «M3ydyeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUS Y
TIPO30(HUITBD).

Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

B3anmopelictBie reHotuna u cpeapl npu (GopmupoBaHHH (eHOTHNA. V3MEHUYHUBOCTH
npu3HakoB. KauecTBeHHBIE U KOJWYECTBEHHbIE TPHU3HAKU. BUI  HU3MEHYHMBOCTH:
HEHACJIeJICTBEHHAs! U HACJIEICTBEHHASI.

MoaundukanronHass U3MEHYUBOCTh. Poib cpeasl B GopMHpOBAaHUM MOIU(PHKAITMOHHOMN
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmonHslii psj ¥ BapuanuoHHas kpusas (B.
Noranncen). CoiicTBa MOAU(PUKAIIMIOHHON U3MEHYUBOCTH.

l'eHoTunnueckas wW3MeHYMBOCTh. (CBOMCTBA TIE€HOTUIIMYECKOM W3MEHYMBOCTH. Bubl
T€HOTHUITUYECKON M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.

KomOunatnBHAsT M3MEHUYMBOCTh. Mel03 M TIOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTH. POJTb KOMOMHATUBHON M3MEHYMBOCTU B CO3/IJAHUU T€HETUYECKOTO PAa3HOOOpa3ust
B IIpejieiaX OJIHOTO BUA.

MyrtanronHass M3MEHYHUBOCTh. BuAbI MyTanuii: TEHHBIE, XPOMOCOMHBIC, TEHOMHEIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble W LUTOIJIA3MATHYECKHE MYTallHH.
ComaTnueckue W MoJoBble MyTaluu. [I[puumMHBI BO3ZHMKHOBEHUS MyTaluil. MyTareHel U HUX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTALMOHHOTO Ipouecca. 3aKOH IOMOJIOTHYECKHX
psanoB B HacnenctBeHHoW wu3menHuymBoctH (H.M. BapwmiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HACIe008aHuU U
UBMEHYUBOCMU (heHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdemoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Morauncen, H. 1. BaBuios.

Tabmupsr 1 cxembl: «Buabpl H3MeHUUBOCTH», «MoaudukaloHHas HW3MEHYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «['‘eHermyeckue
3a00JieBaHMs YelIOBEKa», « Buabl MyTanuiiy.

O6opynoBaHue: XUBbIe U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMUHBIMU BUJAMU U3MCHUYHBOCTH.

JlabopaTtopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PHUKAIIMOHHOMN
n3MeHYuBOCTH. [locTpoeHune BapralimOHHOTO psijia ¥ BapUAlMOHHOW KPUBO».

IIpakTnyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuotun uenoBeka. MexayHapoaHass OporpaMma HCCIEIOBAHHMS T'€HOMa YeJIOBEKa.
MeTo1bl U3yueHUs] TEHETUKU YeNIOBEeKa: T€HealorHuecKuid, OIM3HENOBBIN, IUTOTeHETHIYECKUIA,
MOMYJALMOHHO-CTATUCTUYECKUN, MOJIEKYIsIpHO-TeHeTnueckuili. COBpPEMEHHOE OIpeaesieHue
TE€HOTHIA: IOJJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4Hclie ¢ momoibto [11P-
aHanuza. HacnenctBennsie 3a060sieBanus yenoBeka. [ eHHbIE M1 XpOMOCOMHBIE OOJIE3HH YelIOBEKa.
bone3nn ¢ HacneACTBEHHOM MpPeApaclosoKEHHOCThI0. 3HAYE€HUE MEAMIIMHCKONW TE€HETHUKHU B
MPEeIOTBPAIIEHUN W JICYEHWH TE€HETHUECKUX 3a00NieBaHU dYeloBeka. MeauKOo-TeHETUYEeCKOoe
KOHCYnbTHpoBaHue. CTBOJIOBBIEC KIETKU. [IOHATHE «TE€HETHUECKOTO Ipy3ay. ITUUECKUE ACTIEKThI
WCCIIeIOBAaHUH B 00JIACTH PEJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.



I'enetnueckue (akTOpbl MOBBIIICHHOW YyBCTBUTEIBHOCTU YEJIOBEKa K (U3MUECKOMY H
XMMUYECKOMY 3arpsA3HEHUIO OKpYXalolled cpeabl. l'eHeTnueckas IpeapaclosioKeHHOCTb
YEJIOBEKA K IMaTOJIOTHSM.

JdeMoHcTpanuu

Tabmumer u cxembl: «KapuoTtun denoBeka», «MeToIpl M3YYCHUS TEHETUKU YEIOBEKAY,
«["eneTnueckue 3a00JIeBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTtaBieHrEe U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanusi U cenekuus. 3apoXkaAeHue celeKUuu U Jomectukanuu. Yuenue H. .
BasuiioBa o LleHTpax npoucxoxkaeHus 1 MHOrooOpa3usi KyJlbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JaHUM COPTOB pacTeHU u mopoxa KkuBOTHBIX. CopT, mopoja, IWITaMM. 3aKOH
FOMOJIOTUYECKHUX PsIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3Hadenue ist
CEJIEKIIMOHHOM paboTHI.

Metoibl cenekiMoHHOM padoThl. MIcKyccTBEHHBINH O0TOOP: MAacCOBBIA M MHIWBUTyaIbHBIN.
Otanbl KOMOMHAIIMOHHOM cenekuuu. VcnpiTanue mpousBoauTeNield 1mo motoMcTBy. OTO6Op 1O
TEHOTHUITY C TOMOLIBIO OLIEHKU ()EHOTUIIa TOTOMCTBA M OTOOP MO F€HOTHITY C TIOMOIIIbIO aHaJIN3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ] CEJEKIIMOHHOW paboThl. PamuannoHHBIN U
XMMHUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallUd y KYyJbTYpHBIX (OpPM OpPraHU3MOB.
Hcnonb3oBaHne T'€HOMHOTO peNaKTUpPOBaHHs M MeToJoB pekoMOuHaHTHbIX JHK mns
MTOJTY4YEHUS UCXOTHOTO MaTepraa s CEIeKINH.

[Tonydyenne monmmuionsoB. BuyrpuBmmoBas rubpummsarus. biu3kopoicTBEeHHOE
CKpelllMBaHue, WK UHOpuauHT. HepoacTBeHHoe ckpenuBanue, win ayropuausr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aAIuS.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHSI CeNEeKIMH pacTeHUd u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe W U3YYEHHE I'€HETUYECKHUX PECYpCOB KYJbTYPHBIX PAaCTEHHW M HUX JIUKHUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUSI CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
NnepcneKmuBHbIX MexHOI02Ul.

JdemoncTpauuu

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

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyJabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PSJAOB B HACIEACTBEHHOM HM3MEHUYUBOCTH», «METOIbl CEIEKLUN»,
«Otnanénnas rudbpuanzanusy, «MyrareHesy.

JlabopaTopHas pabora «/3ydyeHue COpTOB KyJbTYPHBIX PACTEHUN U MOPOJ TOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3yueHne METOJIOB CENEKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHn».

Jkckypeusi «OCHOBHBIE METOJbI M JIOCTMIKEHHUS CEJIEKIIMM PacTeHUH M KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIH YJ4acTOK, B TEIJIMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust 1 CHHTeTHYecKasi 0M0JIOTHs

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJIOTHMH, — KJIETOYHbIE M TKAHEBbIE KYJIbTYPHI,
MUKPOOPraHU3MBbI, WX XapaKTepUCTHKa. TpaaunuoHHas OWOTEXHOJIOrus: xJeOomeueHue,
MOJIy4eHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJAeIe. Mukpoouonornueckuii cuure3. OObeKThI
MHUKPOOHOJIOTHYECKUX TeXHOJIOTUi. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.



Cozlanue  TEXHOJIOTMH M MHCTPYMEHTOB  LIEJICHANPABIECHHOIO  W3MEHEHMS U
KOHCTPYMPOBAHHUSI TEHOMOB C LIE€JIbIO MOJIY4YEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPIKaIINX
HE BCTPEUAIOIINECs B IPUPOAEC OMOCHHTETHYECKHE ITyTH.

Kiterounas umxeHepus. MeToapl KyJlbTypbl KIETOK M TKaHEHM PaCTEHUM U KUBOTHBIX.
Kpunobanku. Comaruveckass rudOpuanM3anus U coMaTWyeckwii smOpuoreHe3. lcmonb3oBaHue
TaliOUJI0B B CEJIEKUMU DPACTeHUH. [lonyuenHue MOHOKIOHANbHbIX anmumen. Flcnonvzoeanue
MOHOKIIOHANbHBIX U NOTUKTOHATILHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHceTpyKiust SMLIEKIETOK W KIOHMPOBAaHUE >KUBOTHBIX. MeETOJ TpaHCIUIAHTALUHU SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueUpOGaHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KVIbMYP.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIM CHHTE3 I'eHa U KOHCTPYMPOBaHHUE
pexomOunantHeix JAHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TIEPCIICKTUBEI
XpOMOCOMHOM W TE€HHOM HWH)XXEHEpUHU. OKOJOTHYECKHME W JTUYECKHUE MpoOJeMbl T'€HHOU
HMHXEHEpPUH.

Menununckue 6notexnosnoruu. [loctreHomuas udposas meaunuHa. [TIP-auarnoctuka.
MeTa0010MHBINM aHaIN3, TEHOLIEHTPUYECKUH aHAIN3 IIPOTEOMa YEJI0BEKa JJIsl OLIEHKH COCTOSHUS
ero 370poBbs. lcmonb3oBaHue CTBOJIOBBIX KJIeTOK. TapretHass Tepanusi paka. 3D-
OMouHXeHepuss JUIsl pa3pabOTKH (QYyHIAMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIAa U
ckaddonuHra s penieHus 3a1a4 NepcoHaTU3UPOBAHHON MEIULIUHBL.

Co3nanrie BEKTOPHBIX BaKIMH C IIEJbI0 oOecreueHuss KOMOWHHPOBAHHOW 3allUTHI OT
Bo3Oynuteneit OPBU, ycranoBieHue MonekyaspHbIX MexaHU3MOB (yHkimonupoBanus PHK-
COJIepKalliuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JI€BaHUS YEIOBEKa U KUBOTHBIX.

JdemoHcTpauuu

Tabmuuer u  cxembl: «/cnonap30BaHME  MHMKPOOPraHM3MOB B MPOMBIIUICHHOM
IIPOU3BOJACTBEY, «KileTouHas nHKeHepusa», «| 'eHHas HHKCHEPUD.

JladopaTopHas pa6ora «/3ydeHne 00HEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonydyeHrne MOJOYHOKHUCIIBIX TPOTYKTOBY.

JkcKypeust «bHoTexHOoIOrus — BaykHeHIasi NPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIUOHHBIX NPEACTABJICHUI B 0M0JI0TUN

OpomononHas Teopust Y. [apBuna. [Ipeanocbuiku BOSHUKHOBEHUS JapBUHU3MA. JKU3Hb
U Hay4Has JearesnbHocTh Y. JlapBuHa.

JIBukymue cuibl 3BodOIMU BugoB mo Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
pPa3MHOXEHHsSI OPraHW3MOB, HACJIEJICTBEHHAs HM3MEHYHBOCTh, OOphOa 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenue cuateTndeckoii Teopuu sBomtonnu (CTI). HelttpanbHast TeOpHst SBOTIOIHIH.
CoBpemeHHas HBOIOIMOHHAS OHOJIOTHA. 3HAYEHHE HBOJIIOIMOHHOW TEOpUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KAPTUHBI MUpA.

JdeMoHcTpanuu

IToptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosbe, Y.
HapsuH, C. C. YUetBepukos, U. 1. [lImansraysen, Jx. Xongein, /. K. benses.

Tabmumer u cxembl: «Cucrema xuBoi mpupoasl (mo K. JlunHero)», «JlecTHUIIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm QGOpMUPOBAHUS TPHUCIOCOONCHUN Yy pacTeHUN u
AKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®Dopmbl 00prObI 3a cymiecTBoBaHue», «llopoabl romybeii», «MHoroobpasue
KYJIbTYpHBIX (popMm KamycTel», «[lopoasl qOMaNTHUX KHUBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX



BusoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHHS IBHXKYLUIMX CHJI 3BOJOLUNY», «OCHOBHBIE
IIOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 4 eé pe3yjbTaThl

[lonymsiuust kak 3JeMeHTapHas eAuHHULA 3BoMoLMHU. COBpEMEHHBIE METOJbl OLEHKU
TeHETHYECKOTO pa3HO0Opas3us U CTPYKTYphI MONyIsAuuid. Mi3Menenue reHo(oH 1a MOMyYIISALUN KaK
2JIEMEHTApPHOE 3BOJIIOLMOHHOE SBJIEHHE. 3aKOH reHeTudeckoro paBHoBecust JDx. Xapau, B.
BaiinGepra.

OneMeHTapHble (PAKTOPHI (IBIDKYIIME CHJIBI) 3BOJIONMHA. MyTanmMOHHBIA mpoIecc.
KomOunaTiBHas u3MeHUnMBOCTh. Jlpeii TeHOB — cilydaiiHble HEHANpaBICHHBIE W3MEHEHHUS
4acToT ayiened B momymsinusix. Oddext ocHoBarenss. Ipgexm OymvLIouH020 20PabIUKA.
CHuoiceHue 2eHemuuecko2o pazHoodpaszusn. npuyumsl u cireocmeus. llpossnenue 3¢ppexma
Opeligha 2enos 6 Oomvwux u manvlx nonyaayusx. Murpanun. V30mM0us  TOMYISIUR:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoJorndeckas (pernpoayKTUBHAS).

EctectBennslii oTOOp — HampaBisiouuil ¢axtop sBosoLUA. DOPMBI €CTECTBEHHOIO
otOopa: JIBWXKYIIMM, CTaOMIM3UPYIOMIMMA, pa3peiBaomiuid (qu3pynTuBHbIN). I[losmoBoit oT6Op.
Bo3HHKHOBEHNE U ABOJIIOLUS COLIMATIBLHOTO MOBEACHUS KUBOTHBIX.

[Iprcnoco6aeHHOCTh OPraHM3MOB KakK pe3yJbTaT MMKPO3BOMIONMHU. BO3HUKHOBEHHE
npucnocobaeHnit y opranuzmMoB. Apomop¢o3sl U uanoaaanrtanuu. [Ipumepsr npucnocobaeHuit
y OpraHu3moB: Mopdosoruueckue, (U3HOIOrHyecKue, OWOXMMHUYECKHE, TOBEICHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykrypa. BupooOpazoBaHue Kak pe3ylbTaT MHKPOIBOIIOLMH.
M3onsimust — wimrodeBoit  (aktop BHmooOpaszoBanus. Ilytm u cmocoObl BHI000pa3oBaHMS:
ajutonatpudeckoe  (reorpaduyeckoe), CHMMATPUUYECKOe (IKOJOTHYECKOE), «MTHOBEHHOES»
(monumonan3anus, rudpuauzanus). JIuTeabHOCTb SBOJIIOLUOHHBIX POLIECCOB.

Mexanusmbl popMUpOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp »BONIOIMOHHOM OMOJOrMM B  pa3pabOTKE HaydyHBIX METOJIOB COXPAaHEHHS
O6nopazHooOpazusa. MUKPOIBOJIONUSA U KOIBOJIOLMS IApa3uTOB M MX X03s5€B. MeXaHU3MbI
(hopMupOBaHUS YCTOWIMBOCTH K aHTHOMOTHUKAM U CITIOCOOBI OOPHOBI C HEH.

JdemoncTpauuu

[Toptpetsr: C. C. YerBepukon, J. Maiip.

TaGnuup! u cxembl: «MyTalMOHHAs U3MEHUUBOCTY, «llOMyIsiiMOHHAs CTPYKTypa BUAA»,
«Cxema mposiBiIeHHS 3akoHa Xapau—BaiinOepra», «JIBWKyIIHE CHIIBI  3BOJIIOIHHY,
«OKOJIOTHYEeCKash H30JIIMsA MOmynsauuii ceBaHckod dopenn», «l'eorpaduueckas H30ILUA
JMCTBEHHUIbI CUOMPCKON M JIMCTBEHHMIIBI Jaypckoiy», «[lomynsannoHHbIe BOJIHBI YUCIEHHOCTH
XUIIHUKOB M KepTB», «Cxema JecTBUS eCTeCTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYIIECTBOBAHHEY, «nayctpuanbHbIi MEJIaHU3M», «Kussie HCKOIIaeMbIe»,
«IToxpoBUTENBLCTBEHHAs OKpacka >XHUBOTHBIX», «lIpenynpexiaromas OKpacka M HUBOTHBIXY,
«Puznosiornueckue aganranun», «IIprucrnoco6IeHHOCT OPraHu3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buga», «Buabl-nBoitHuku», «CTtpykTypa Buaa B npupoje», «CrocoObl
BUJ00Opa3oBanus», «l'eorpapuueckoe BHIOOOpa3oBaHUME TPEX  BHUJOB  JIAHJBIIICH»,
«IKOJIOTHUECKOE BHJI000pa3oBaHKWe BMJOB CHHUID, «[lomumiouasl pactenuit», «KamycTHo-
peleuHbli THOpHI.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKLIMHM HACEKOMBIX, Uydyesia MTHULl U 3Bepel C
IpUMEpaMU pa3IMYHBIX MPUCHOCOOIIEHUH, dydyena NMTULl U 3Bepell pa3HbIX BUAOB, repbapuu
pacTeHuil OIM3KUX BUA0B, 00pa30BABIIUXCS PA3TMUYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BblsiBiIeHNEe H3MEHYMBOCTH y 0COOEH OJTHOTO BUAY.

JlaGopatopnass pabora «[IpucmnocoGiieHust OpraHu3MOB U UX OTHOCHTEJbHas
11e71ecO000pa3HOCThY.

JlaGopaTopHas padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHYECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/1onusi M €€ pe3yJibTaThl



Meto1pl u3yueHHs Makpod3BotoLMH. [laneonTonornueckre METoAbl U3yUEHUS IBOJIIOLINH.
[lepexoanbie GOpMBI U HUITIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduueckne meronsl wu3ydeHus osBoionud. CpaBHeHue ¢Guopsl U (payHbI
MaTEepUKOB 1 0CTpOoBOB. bruoreorpaduyeckue obnactu 3emin. BUIbI-5HAEMUKN U PEIUKTHI.

OMOpPHOJIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHIECKUE METOJbI M3YUYEHHUS SBOJIOLHUU.
I'enernyeckue MEXaHU3Mbl HBOJIIOLIMM OHTOTE€HE3a U IOSIBJICHUS 3BOJIOLMOHHBIX HOBIIECTB.
['omosornuHele M aHaJIOrMyYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBu3Mbl. MoJeKyIsipHO-
FEHETUYECKUEe, OMOXMMHUYECKME U  MaTeMaTU4YeCKHME€ METOAbl HM3YyYEHHUS  3BOJIIOLUU.
I'omonoruunsie reHsl. COBpEMEHHBIE METOBI TIOCTPOCHUS (PHIIOTEHETUIECKUX ICPEBBEB.

XPpOMOCOMHBIE MYyTallMM U 3BOJIIOLMSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (mpaBwia) HdBoJtouMH. [lpunyun  cmenvl  yHKyuUi.
HeoOpatumocTs Botonnu. AantuBHas paauanys. HepaBHOMEPHOCTh TEMIIOB ABOJIOIHH.

JdeMoHcTpauuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkens.

Tabmuupl U cxembl: «OUIOTEHETUYECKUN DS JIOMIAAN», KAPXEONTEPUKC», «3BEpO3yObIe
suepb», «Crerouedans», «Punnogurs», «CemeHHbIe ManopoTHUKW», «buoreorpaduueckue
30HBI 3emuny, «Jlpeiid koHTUHEHTOB», «Pemukthl», «HauanmpHble cTaguu >MOPUOHATBEHOTO
pa3BUTHUsS  TNO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJOTMYHBIE U  aHAJOTMYHBIE OPraHb),
«PyaumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpbHI YeloBeKa M IIMMMaH3e», «lIaBHbIE
HaIpaBJIEeHUs BOJIIOLUNY, «OOLIME 3aKOHOMEPHOCTHU IBOJIIOLIUN.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSHKH HCKOIAEMbIX OCTaTKOB OPraHU3MOB,
MYJISKH TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYIMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emJie

Haydnple THUMOTE3BI TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHWOreHe3 W TaHCIEPMUs.
JloHayuHble TPEICTABJICHUS O 3apOXKACHUU XU3HU (KpealuoHu3M). ['mmoresa MOCTOSHHOTO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbitaMu . Peau, JI. Cnamnanuanw, JI. [Tacrepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHoBHBIE 3Tanbl HeoOpraHuueckoi sBostonuu. [Inanerapuas (reojsoruyeckas) 3BOJIOLUS.
XuMmuyeckasi 3BONIONMS. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Ompir C. Mumimnepa u I'. Opu. OOpazoBanue mnonumepoB u3 MoHoMepoB. KoarepBaTHas
runiote3a A. WM. Omapuna, rumote3a mnepBuyHoro OynpoHa JIk. XouaeiHa, TeHeTHYecKas
runoteza I'. Mémrepa. Pubosumbr (T. Yekx) um rumoreza «mupa PHK» VY. T'muGepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnn u wmeroapl e€ wusydeHus. Vckomaemble OpraHHMYeCKHe OCTaTKH.
l'eoxpononoruss u e€ Meronpl. OTHOcuTeNnbHAasE W a0COJIOTHAsT  T'E€OXPOHOJIOTHSI.
['eoxpoHonoruyeckas mKana: 30HbI, IPbI, IEPUOJIBI, STOXH.

Havanpubie sTansl oprannyeckoil sBomonuu. [losiBieHre M 9BOMIONUS MEPBBIX KIETOK.
Opomoius Metabonusma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOMIEHKM Kak aHajor mepBbiXx Ha 3emiie coobmectB. CrpomatonmuTsl. [IpokapuoTel u
9YKapUOTBHI.

[IpoucxoxaeHue sykapuoT (cuMOMOTeHe3). DBONIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
IIpoucxokaeHre  MHOTOKJIETOYHBIX  OpPraHM3MOB. DBO3HHMKHOBEHHME  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMU BbICIIMX pacTeHuil. OCHOBHBIE apoMop(o3bl pacTEHUH.
Beixon pacrennii Ha cymy. IlosiBneHHe CHOpOBBIX pacTeHHH M 3aBOEBAaHME HMH CYILU.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHM.

OcHOBHBIE 3Tamnbl 3BOJIONMU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpHoBBIE
KHUBOTHBIC. J)KH3HB B BoJie. DBOJIOIMS M03BOHOUHBIX. [Iponcxoxaenne ampuOuil 1 penTuini.



[Mpoucxoxaenrne MiekoNMUTAOMUX W nTull. [IpuHnun kimoyeBoro apomopdosa. OcBoeHue
0€CIT03BOHOYHBIMH U MTO3BOHOYHBIMHU YKUBOTHBIMH CYIIIH.

PazButue xxu3Hu Ha 3emIie 1O 3paM U MEepUOAaM: apXeu, MPOoTEePO30i, MManeo30i, Me3030H,
KaifHo30M. OOmmas XapakTepuCTHKa KIMMaTra W TeoJOrmyeckux mnpoueccoB. llosBinenue u
pacuBeT XapakTepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €ro YCIOBUS M BIHMSHHE HAa Ta30BbIH
cocraB atMmochepsl.

MaccoBbie BBIMUPAHHSI — JKOJOTUUECKHE KPU3UCHI Mpouuioro. [IpuumHbl U ciaeacTBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIM 3KOJOIMYECKUi Kpu3HcC, ero ocodeHHoctu. IIpobiema
COXpaHeHHus1 6Mopa3zHooOpa3us Ha 3emiie.

CoBpemMeHHasI cucTeMa OpraHudeckoro Mupa. [IpuHIUMIBI KiIacCH(PHUKAIIMN OPraHu3MOB.
OcHOBHBIE CUCTEMATUYECKUE TPYIITBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpetsr: ®@. Peau, JI. Cnanmnanuanu, JI. Tactep, U. Y. Meunukos, A. U. Omapun, JIx.
Xonneitn, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabmuupl u cxemsbl: «Cxema omnbita @. Pean», «Cxema onbita JI. TlacTepa mo mzydeHuto
camo3apoxkieHus: xu3Hm», «Cxema omnbita C. Mumnepa, I'. FOpu», «3Ttanel HeopraHu4eckon
sBosoKn», «l'eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKON 3BOIIOLUNY,
«Cxema o00Opa3oBaHHSI DJyKapuoT MyTéM cuUMOuoreHe3a», «Cucrema >KUBOW MPUPOJIBD,
«Ctpoenne  Bupyca», «Apomopdossl pacteHuin», «PunnoduThE», «OIHOKIETOYHBIC
BOJIOpOCHN», «MHOIrOKJIETOUHbIE BoJgopocan», «Mxwu», «llanoporHukm», «IonoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO MHUpPay,
«Apomop¢o3bl KUBOTHBIX», «lIpocteitmney, «Kumeunononoctueiey», «llmockue uepBu»,
«YneHucroHorue, «PEIOBIY, «3eMHOBOTHEIEY, «IIpecmbikaromuecs», «IITrIB,
«Mnexonuraromue», «Pa3BuTue KuU3HM B apxelckol spe», «Pa3BuTMe KU3HU B
MPOTEPO30MCKON 7pe», «Pa3BuThe JKU3HM B TMANEO30MCKONM 3pe», «Pa3BuTHE KU3HU B
ME3030MCKOM 3pe», «Pa3BuThe KM3HU B KaWHO30MCKOW »Hpe», «CoBpeMEHHas CcHucTema
OpPraHHYECKOTO MHUPa».

O6opynoBanue: repOapuud pacTeHUN pa3IUYHBIX OTIENOB, KOJIJICKIUU HACEKOMBIX,
BJIQXKHBIE Tpenaparbl XKUBOTHBIX, PAaKOBUHBI MOJUIIOCKOB, KOJUICKIIMH HIJIOKOXKHUX, CKEJIEThI
MMO3BOHOYHBIX J>KMBOTHBIX, Yydeia NTHUIl W 3BEpel, KOJUIEKIMH OKaMEHEIOCTEH, IMOJIe3HbIX
HCKOIAEMBIX, MYJISKU OPraHMYECKUX OCTATKOB OPraHU3MOB.

BupryaabHas JjgadoparopHasi padora «MojaenupoBanue onbiToB Mumepa—tOpu 1o
M3Y4YEeHHIO a0MOTEHHOT0 CUHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOM aTMocdepey.

JlaGoparopHass padora «/3ydyeHne W OINHUCAHME HCKOMAEMbIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTnueckass padora «/3yueHne o0cOOEHHOCTEW CTPOCHHS PACTEHUU pPa3HBIX
OTJICTIOBY.

IIpakTnyeckas padora «/3ydeHrne ocCOOEHHOCTE CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3zpgens! u 3agaun aHTponoIoruu. MeTo1bl aHTPOTIOJIOTHH.

CraHOBIIEHHE NPEJICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. Penuruo3Heie BO33pEeHMUS.
CoBpeMeHHbIE HAYYHBIE TEOPHUHU.

CxonctBo  uenoBeka ¢ KUBOTHbIMH. (CuHcTeMaTHyeckoe IMOJIOKEHHUE YeJIOBEKa.
CBuzeTenbcTBa CXOJCTBA 4YEJNOBEKAa C JKMBOTHBIMH: CPaBHUTEIBHO-MOP(OIOTHUECKUE,
AMOPHUOJIOTUYECKUE, (DU3HOTIOrO-OMOXHUMHUYECKHe, TMoBeAeHYecKkne. OTinuus uenoBeka OT
XKUBOTHBIX. [IpsIMOX0OX/I€eHHE M KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. PazBUTHE TOJOBHOTO
MO3ra U BTOPOW CUTHAIBHOU CHCTEMBI.

JBuwxymue  cuiabl  (QakTophl) — aHTpoOMOreHe3a:  OWOJIOTMYECKHEe,  COlLUaIbHbIE.
CooTHolieHne OMOJOTMYECKUX M COITUAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.



OcHOBHBIE CTanuU aHTpornoreHe3a. PanHue yenoBekooOpa3Hble 00e3bsHBI (TIPOKOHCYIIbI)
Y paHHUE MOHTU/IBI — OOIIMe PEAKH YeI0BEKOOOPa3HbIX 00€3bsH U JIIOJeH. ABCTPATIOMUTEKH —
JIBYHOTHE TPEIKHU JIroAei. YenoBeKk yMelbld, MEPBbIE W3TOTOBJICHUS OPYIud Tpyaa. YenoBek
MPSMOXOJIAIINN W TIEPBBIA BBIXOJ JItoNel 3a mpenensl Adpuku. YenoBek reinenbOoeprekuii —
oOmmuMii IpeoK HeaHIePTAIbCKOTO YEIOBEKa M YeJIOBEKa pa3yMHOT0. YeIoBeK HeaHJepTalbCKuit
KaK BHJ JIIOJEH XOJOJHOrO KiIMMara. YeloBeK pasyMHBIH COBPEMEHHOIO THUIIA, JACHUCOBCKUN
9eJI0BEK, OCBOSHHE KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u najaeoreHOMHUKA.

DOBOJIIOLMS COBPEMEHHOI'O 4ejoBeKa. EcTecTBeHHbINI OTOOp B MOMYJSALUSAX 4YeJIOBEKa.
MyrannoHHBIH nponiece U noauMopdusM. TlonmymsimnoHHbIe BOJHBI, Ipei¢ TeHOB, MUTpaLUs
«3(hdeKT OCHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pachl. [lonstue o pace. bosbuine pacel: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHAs (PKBaTOpHalIbHAs), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
NyTH paccelieHus uYeloBeka 1o rMaHere. EauHCTBO uyenoBeueckux pac. HayuHnas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOmeHHOCTh  4YeloBeKa K  pa3HbIM  YCIOBUSM
OKpyXarolei cpensl. BiausiHue reorpaduueckoit cpenasl u apeiida reHoB Ha MOPQOJIOTUIO U
(U3HOJIOTHIO YETIOBEKa.

MexauciurinHapable  METOAbl B (u3MUecKor  (OMOJIOTMYECKOW) aHTPOTIOJOTHH.
DOBOJIIOLMOHHAS ~ AaHTPOIOJIOTUS U TAaJCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISAIHil.
buocoumaneHple  uccienoBaHMsS — NPUPOJABI  YenoBeka.  VccnmepoBaHue — KO3BOJIIOLUU
OMOJIOTHYECKOT0 U COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

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

Tabmumpr u  cxembl: «MeToasl  aHTpOMOJIOTUM», «[OJOBHOW MO3T YEIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBI», «CKeNneT 4deloBeKa U CKeJleT IIUMIaH3e», «PylIuMeHTHl u
aTaBU3MbD», «/IBHXKyllME€ CWJIBI AHTPOINOIrEHE3a», «OBOJIOLUMOHHOE JIPEBO  YEJIOBEKa»,
«ABcTpanonureky», «HenoBek ymenbliy, «HenoBek mpsaMOXOAsIIniy, «/IeHUCOBCKUI YEI0BEK»
«Heannepranpup», «KpomanboHIB», «lIpeakn uemoBeka», «ITalbl HBOJIOIUN YEIOBEKA,
«Pacsl yenoBeka».

O6opynoBaHue: MYJISKA OKaMEHEJIOCTeH, MPEeIMETOB MaTepHalIbHON KYJIbTYphl MPEIKOB
4yeloBeka, penpoaykuuu (¢potorpaduu) KapTHH C  MHUGOJIOTHYSCKUMU U OMOJICHCKUMU
CIOKETaMH MPOUCXOKACHUS YelloBeKa, poTrorpadu HaX0JIOK UCKOMAEMbIX OCTaTKOB YeJOBeKa,
CKEJIET 4YeJIOBEKa, MOJIEJb Yepera 4YelOBeKa M Yepera IIMMIIaH3€, MOJIEIb KUCTH YeJlIOBEKa U
KHCTH IIMMIIaH3€, MOJIESIU TOpCa MPEAKOB YEJIOBEKA.

JladopaTtopHas pabora «/3ydueHne OCOOEHHOCTEH CTPOCHMS CKeJieTa 4YeJIOBEKa,
CBSI3aHHBIX C MIPAMOXOXKICHUEM.

IIpakTHyeckas padora «3yueHne 3KOJOrMYECKUX aanTaluil YeIOBEKay.

Tema 6. Jxojorussi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB W
HA/IOPTraHU3MEHHBIX CHCTEM € OKpYKawuieil cpeaou

3apoxxeHue W pasBuTtue dkojoruu B Tpynax A. ['ymGonpara, K. @. Pymee, H. A.
CeepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum sxonoruu. CBs3b
9KOJIOTHUHU C JPYTUMH HayKamHu.

Mertoap! 3kosnoruu. IloneBbie HaOMrOAEHUS. DKCIEPUMEHTHI B AKOJIOTMM: MPUPOIHbIE U
nabopaTtopHble. MosienupoBanue B 3KOJOIMU. MOHUTOPHHI OKpYXKarolleil cpesbl: JOKalIbHBbIH,
PETrMOHANBHBIN U TI00aIbHBIN.

3HAUEHUE DKOJOTMYECKUX 3HAHUM U1 4YElIOBEKA. DKOJOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBA3€H uenoBeuecTBa C MNpupofoi. DOpMHUPOBAHUE 3KOJOTUYECKOW KYIBTYpbl H
9KOJIOTMYECKON TPaMOTHOCTH HACEJIEHHUS.

JdeMoHcTpanuu

IToptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. Cesepuos, D. I'ekkens, A. Tencnu, B. H.
Cyxkaués.



Tabmuier 1 cxeMbl: «Pa3nensl skonorum», «MeToasl 3KoJIoruny, «CxeMa MOHUTOPUHTA
OKPYKarOLIEH Cpesibl».

JlabopaTopHas padora «/3ydeHre METOJ0B FKOJIOTUUECKUX UCCIIEI0OBAHUI.

Tema 7. OpranusmMsl H cpea 0OOMTaHUA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH ux JjeiictBua.  Knaccudukarms
OKOJIOTUYECKUX  (pakTOpoB:  aOMOTHYEeCKHWe, OHOTHYECKHE, aHTpomoreHHsle.  OOmue
3aKOHOMEPHOCTH JeUCTBUS 3Konorndeckux (pakropos. [Ipasmio munumyma (K. Hlnpenrens, HO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akropsl. CBET Kak SKOJIOTHYECKUN (akTop. JefcTBHE pa3HBIX Y4aCTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. ODKOJIOTUYECKHE TIPYNIbl PACTEHUMH M KUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CUTHalIbHAs poJib cBeTa. DoToneproau3m.

Temneparypa kak skosorudeckuid Qaxrtop. JleiictBue TemmepaTypsl Ha OpraHHU3MBI.
[ToliknnoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skosorumdeckuid dakrop. [IpucnocoOneHus pacteHuil K MOIEP>KaHUIO
BojHOTO Oananca. Kiaccudukanus pacteHuil 1Mo oOTHOmIEHWIO K Boje. [IpucmocoOneHust
KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEKUMA.

Cpenpl oOuTaHMsl OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHas, IJIyOWHHAas
MOANOYBEHHAsI, BHYTpUOpraHu3MeHHas. DU3NKO-XMMHUYECKHE OCOOEHHOCTH Cpell OOUTaHus
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonoruueckue putmel. BHemnne 1 BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBIL.
[Iprcnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM KU3HHU.

XKuzuennsie ¢opmbl opranuzMoB. Ilonsrue o xusHeHHOU (opme. XKuzHeHHbIe (DopMBI
pacTeHMii: JAepeBbs, KyCTApHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBBI
Kusnenneie (HOpMBI KHUBOTHBIX: THAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHMOHTHL. (OCOOEHHOCTH
CTPOCHHS ¥ 00pa3a )KU3HU.

buotnueckne  dakToppl. Buapl OMOTHYECKMX  B3aUMOACHCTBUN:  KOHKYPCHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢Gopmel. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxyeOHWYecTBO). Herpoduueckue  B3aMMOACHCTBUSA  (TONMUYECKHUE,
dbopuueckue, ¢adbpuyeckue). 3HaueHHE OMOTHYECKUX B3aWMOJICHCTBHIA IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKITIOUCHHUSI.

JdemoHcTpauuu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopbl», «CBETOBOM CHEKTPY», «IKOJIOTHUECKUE
IPYIIBI dKUBOTHBIX MO0 OTHOLIEHUIO K CBETY», « T €IIIOKPOBHBIE )KUBOTHBIE», «XO0JIOJHOKPOBHbIE
KUBOTHBIEY, «DU3MOJIOTHUYECKUE aJalTallMd >KUBOTHBIX», «Cpeabpl OOMTaHHS OpPraHU3MOBY,
«buonoruyeckue putMbl», «KusHeHHbie GopMbl pacTeHHI», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX,
«IKOCUCTEMA IIMPOKOIMCTBEHHOTO Jieca», «IKOCUCTEMa XBOMHOTO Jiecay, «llemu nuranusy,
«XuurauuectBoy, «llapasutuzmy», «Konkypenuus», «Cumonosy», «KommeHcanuzm.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO
Pa3IMYHBIX  JKOJOTUYECKHX  (PaKTOpOB, TepOApUu  CBETONIOOMBBIX, TEHENIOOUBHIX U
TEHEBBIHOCIUBBIX PACTEHHH, CBETOIIOOMBBIC, TEHEIIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHusi, repOapuu M KOJUIEKIIMU TEIUIONIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHuil, 4Yyuyena MNTUI WU 3Beped, repOapuu pacTeHUH, OTHOCIIIUXCA K TUrpoduTam,
KkcepopuTaMm, Me3o(puTaM, KOMHATHBIE pACT€HHUS MJAaHHBIX TIPYNI, KOJUIEKIHMH >KUBOTHBIX,
oOHuTaIUX B Pa3HbIX cpeaax, repOapuu U KOJUIEKIUH PacTeHHH M >KMBOTHBIX, 00JaJaroIInux
yepTaMHd MPUCHOCOOIEHHOCTH K CE30HHBIM HU3MEHEHUSM YCIOBUH JKU3HH, repObapuu u
KOJUIEKIIUM DPACTEeHUH W >KUBOTHBIX PA3JIMUYHBIX >KU3HEHHBIX (POPM, KOJUIEKIIMH KUBOTHBIX,
YYaCTBYIOIIMX B PA3IMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlaGopatopHasi padora «BbIsiBieHHE IPUCTIOCOOIECHHI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTtopHas pabora «BblsiBIeHME MPUCIIOCOOICHUNH OPraHU3MOB K BIHSHUIO
TEMIEPATYPBD).



JlaGopaTtopHass padora «AHAaTOMHYECKHE OCOOCHHOCTH PACTCHHUH U3 pa3HBIX MECT
oOUTaHUSD).

Tema 8. IKk0/10TUsA BUAOB M NOMYJISAIHI

DKOJIOTUYECKHE XapaKTEPUCTHKH Momyssiud. [lonmymsuus xak OHOJOrHuYecKas cUCTeMa.
Ponp HeomHOpoAHOCTH cpenbl, (U3NYECKUX OapbepoB M OCOOCHHOCTEH OMOJIOTHH BHJIOB B
(hopMUPOBAHUY TPOCTPAHCTBEHHOH CTPYKTYPHI HOMYsAIHiA. OCHOBHBIE OKA3aTEIH MOMYISIHH:
YHCJIEHHOCTb, IJIOTHOCTh, BO3pAacTHAas U IOJOBas CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.

DKoJjioruueckasi CTpykrypa nonyiasiuuu. OneHka 4HCIEHHOCTH momyisuuu. J(nHamuka
NONYJSIUK U €€ perynauus. buotnueckuil noreHuan nonyisuuu. MoaearupoBaHue JUHAMUKU
nonymsinuu. Kpuble pocra uuncieHHocTH mnomynsuuu. Kpuble BbDKMBaHMs. Perynauus
YHUCICHHOCTH TOMYJSIIUNA: pPOJib (aKTOPOB, 3aBHCAIIMX M HE 3aBHCAIIMX OT IUIOTHOCTH.
DKoJjorudeckue crpareruu BuaoB (I- u K-crparerun).

[lonsitTne 00 »skojormueckoi Hume Buaa. Mecroobutanue. MHoromepHas MOJEIb
skonornueckod Humu Jx.M. XarunHcona. Pazmepsl skosorndeckoi Humm. [loTeHnumansHas u
peain30BaHHAs HUIIU.

Bun kak cucrema nomymsauuid. Apeansl BUJIOB. BuIbI M MX JKM3HEHHbIE CTpaTeTuu.
DKOJOTUYECKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUrpaluil >KUBOTHBIX. bHoJOrmyeckue WHBa3UU
YyXEPOJIHBIX BHJIOB.

JdeMoHcTpauuu

[Toptper: [Jx. Y. XatunHCcOH.

Tabmuie! 1 cxembl: «IKOJIOTHYECKUE XapaKTePUCTHKU MOMYIsium», «IIpocTtpancTBeHHas
CTpPYKTypa mnonyasiuun», «Bo3pacTHele nupamuasl nonyaanun», «CKOpOCTh 3aceseHMs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpranusMamm», «Mopenb skosioruyecko Humm k. H.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «[IpucrnocoOieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. Iko0J10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3mMoB. buonieHo3 u ero crpykrypa. CBsi3u MeXAy OpraHu3MaMu B
OHOILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. Jk. Tencnam). @DyHKIMOHANIBHBIC OJIOKH
OpraHU3MOB B JKOCHUCTEME: MPOAYIEHTbI, KOHCYMEHTHI, peaylueHThl. Tpoduueckue ypOBHU.
Tpoduueckue nenu u cetu. Abuotudyeckue 0J0ku 3kocucteM. [1ouBBI U UIIBI B IKOCHCTEMAX.
KpyroBopoT BemiecTB 1 MOTOK 3HEPTUU B 3KOCHCTEME.

OcHOBHBIE [TOKA3aTEeNHN HKOCUCTEMBI. bruomacca u npoayKuus. DKOJIOrHYECKUEe MUPAMHU/IbI
grceln, OMOMacchl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotuixu. @nyxmyayuu. HanpaBneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlecCUH. [lepBUYHbIE M BTOPUYHBIC CYKIIECCUU U HX
IPUYMHBL.  AHTpPONIOTEHHBbIE BO3JCHCTBHA Ha cykueccuu. KimmakcHoe — cooOIecTBo.
buopaznooOpazue 1 MoJHOTa KpyroBOpOTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKOocucmemsbl 03€p U peK. IKocucmemvl MOpeU U OKEeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHtb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI.  Arposkocuctema. ArponeHo3. Pasmnums mexnay
AHTPOINIOTE€HHBIMHU U MPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢iopa u dayHa.
CunaHTponuzanusi ropojckoi ¢ayHbsl. buonormueckoe U  XO3SHCTBEHHOE 3HAa4YEHUE
arposKOCHCTEM U yPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHUA  OCHOBHBIX  B3aMMOJEHCTBMIA  OpPraHM3MOB B
sKocucTeMax. Poab kackaonozo s¢hgexma u 6u008-30uhuxamopos (Kiouesvix 6udos) 8



Qyukyuonuposanuu  dxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU
JKOCUCTEMAaMH. YCTOMYMBOCTb OpPraHU3MOB, IONYJISALUMNA W DKOCHCTEM B  YCJIOBUAX
€CTECTBEHHBIX U aHTPOITOT€HHBIX BO3CHCTBUM.

Mexanusmol  6030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCTEMHOM YPOBHAX, OCHOBbl IKOJIO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeusi. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuuer u cxemsl: «CTpyKTypa OHOILIEHO3a», «DKOCHCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKUMOHAJIbHBIE TPYMIbl OPraHU3MOB B 3KOCHUCTEMEN,
«Kpyrosopor BemectB B 3kocucreMey», «llenn nuTanus (nmacTOuiHasl, JETPUTHAs)»,
«DKoJIoTHYeCcKass MUpaMUJia Yncemn», « IKoJorudyeckas mupaMmuga Ouomacchb, «IKOJIOTHYecKas
nupamuaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctanoBineHue
Jjeca Iocie moxapa», «IJKOocucTemMa 03epa», «ArpoleHo3», «KpyroBopoT BemIeCTB M MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOboskocucTem».

O6opynoBanue: repbapun pacTEHUN, KOJUICKIIMM HACEKOMBIX, Yydelia NTHIl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PAaCTEHUH, aKBapUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JlabopaTopHas padora «/3ydeHue pazHooOpa3uss MEJIKUX MOYBEHHBIX WICHUCTOHOTUX B
Pa3HbIX IKOCHCTEMAX).

IKCeKypeust «IKCKypcus B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKYypcHusi « IKCKYPCUS B arpOIKOCUCTEMY (HA TOJI€ WM B TETIMYHOE XO35SHCTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — obmemnanerapHas o0osiouka 3eMid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npenacrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
ounocdepe. Obmactu 6uochepsr u e€ coctas. JKuBoe BemecTBo 6rochepsl U ero GyHKINUH.

3aKOHOMEPHOCTU CymiecTBOBaHMs Onochepsl. OcobeHHocTn O6uochepsl Kak riaodaabHOM
skocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoia, a30Ta). PUTMHUYHOCTH siBIeHUI B Onocdepe.

3onanbHOCTE OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYILIU: TYHJPA, XBOMHbBIE
Jieca, CMelllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHHU, TPOIIMYECKUE Jieca,
BBICOKOTOpbA. Kinmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIUS JKUBBIX CHCTEM, OIIEHKAa HUX PECYpCHOrO TIOTEHIHala H
ouochepHbIx PYHKIUH.

JdeMoHcTpanun

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

Tabmuet u cxemsl: «['eochepst 3emnny», «KpyroBopot azorta B npupoae», «Kpyrosopot
yriaepoaa B nmpupoae», «Kpyrosopot kucioposa B npupoje», «KpyroBopor Bozbl B IPUPOAE»,
«OcHoBHBIE Ouombl cymm», «Knumatuueckue mosca 3emnu», «TyHmpa», «Taiiray,
«Cwmemanneiii  jec», «lllupokonuctBennsiit jec», «Cremb», «CaBanHHay, «IlycTbIHY,
«Tponuyeckui ecy.

Ob6opynoBaHue: repdapuy pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJlorTHYeckue KpH3MChl M WX TNpuuMHBL. Bo3zgelicTBue dyenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHUE BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3pymenne noussl. OXpaHa IOYBEHHBIX pecypcoB. M3meHeHune kimMmara.

AHTpPOTIOTEHHOE  BO3JCHCTBHE HA PpPACTUTENbHBIM M KUBOTHBIM Mup. Oxpana
PaCTUTENBHOTO U KMBOTHOTO MHpa. OCHOBHBIE MPUHLHUIBI OXPaHbl MPUPOJIbl. KpacHble KHUTH.



Oco060 oxpansiembie npupoanbie Tepputopun (OOIIT). Borannyeckue caapl U 300J0TUYECKHE
MApKH.

OCHOBHBIC TIPUHIIUITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA M MPUPOIBL. ParmonansHOe
MPUPOJIOTIONIF30BAHUE M COXpaHEHHWE OMOJIOrHMYecKoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3Hca
Y €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METONOB MOHHMTOPHMHIA PA3BUTHS OIACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemmuble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontvie
cucmemvl, obecneuusaiowjue 00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeabuIUmMayu IKocucmem u cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKoCUCmEM.

JdeMoHcTpauuu

Tabmuubpl u  cxembl: <«3arpsi3HeHHe arMmoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1nouBbl», «llapHukoBbI  3ddekT», «Ocobo oxpaHsieMble TNPUPOIHBIE
TeppUTOPUN», «MOJEIN YIIPaBIIEMOTO MUPAY.

ObGopynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®enepanuu, KpacHoil KHUTH peruoHa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJHET'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3yJabTaTaM OCBOCHHS OOYJarOITUMUCS
MPOrpaMM CpeiHero oOuiero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U MTPEIMETHBIE.

B cTpyKkType JIUYHOCTHBIX PE3Yy/lbTaTOB OCBOEHHUS MPOTPAMMBblI MO OHOJOTHHU BBIJIEIECHbI
CIENYIONINE  COCTaBIIAIONIME: OCO3HAHWE OOYJAIONIUMHUCS  POCCHUMCKOW  Tpa)IaHCKOMN
WJEHTUYHOCTH — TOTOBHOCTM K CAaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTH WU CaMOONPEIEIECHUIO,
Haiuyue momusayuu K OOyUeHUI0 OWOJIOTHH, yeleHanpasieHHoe pa3eumue BHYTPEHHHUX
yOEXKIeHHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHDb O0ydYalOIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKaMH, HPUCYIIUMU  CHUCTEME
OMOJIOTMYECKOTO  OOpa30BaHUS, Haluuue NpaABOCO3HAHUS  SKOJOTHUECKON  KYJIbTYpBI,
CnOCcOOHOCMU cMAasumy e U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHHSI MPOTPAMMbI IO OMOJIOTHH JIOCTHTAIOTCSA B €IUHCTBE
y4eOHOM M BOCIHTATENBHON AEATEIHHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUUCKUMU
COL[MOKYJBTYPHBIMH, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LICHHOCTSAMHM, IPUHITHIMH B
oOliecTBe MpaBUJIaMH W HOPMaMH TMOBEACHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITMTAaHUS U CaMOPA3BUTHUS, PA3BUTHS BHYTPEHHEW MO3ULUU JIMYHOCTH, MATPUOTU3MA U
YBaXEHUSI K 3aKOHY W IPABOMOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IMOKOJEHHUIO, B3aUMHOIO
yBOXKEHUS, OEpe’KHOr0  OTHOWIEHUS K  KyJAbTYpHOMY  HACIEOUI0 W TPaJUIUsAM
MHOTOHALMOHAJIBLHOrO Hapoza Poccuiickon denepannu, MpUPOIE U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS yueOHOTro mpeaMera «bronorus» MOKHBI OTpaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOMIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEN JIMYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHUN, COOTBETCTBYIOIIUX TPAJUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIEeCcTBa,
pacuIMpeHre >KM3HEHHOTO OIbITa M OMbITa JEATEIbHOCTH B IPOLIECCE peau3alli OCHOBHBIX
HaIpaBJIEHUW BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIIMTAHUS



chOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMH  OOydYarIerocs Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCUICKOI0 OOLIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOMOPSIJIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUM YUICOHBIX IMPOEKTOB,
pelIeHnn y4eOHBIX U MO3HABATEIBHBIX 33]1a4, BEITIOJTHEHHH OMOJIOTHYECKIX IKCIICPUMEHTOB;

CIIOCOOHOCTh  ONPEICNIATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSACHATH €€,

YyMEHUE YUYUTHIBaTh B  CBOMX JCHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMH YOCKIECHUSAMH, KYJIbTYPHBIMUA IIEHHOCTSIMU U COLIMAIBHBIM
MI0JIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBHIMIOJTHCHHS YYCOHBIX,
MO3HABATENBHBIX M HCCIEAOBATEIbCKUX 3a/lad, YBaXXUTEJIHLHOTO OTHOIICHHS K MHEHHIO
OTITIOHEHTOB MPHU 00CYKIEHUH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOMN JIEATEILHOCTH;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOopMUPOBAaHHOCTh POCCUNUCKON TPAKIAHCKONU UJICHTUYHOCTH, MTATPUOTU3MA, YBAXKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3BIK U KyJIBTYPY, MPOIIJIOE M HACTOSIIIEE MHOTOHAIIMOHATLHOTO Hapoa Poccuy;

IICHHOCTHOE OTHOIIEHHE K TPUPOJHOMY HACIEIWIO ¢ TAMSATHUKAM TIPUPOJIHI,
JTOCTIKeHHSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTh OIICHUBATh BKJIAQJ POCCHHCKAX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAYCHUsI OMOJIOTHH B TIO3HAHWW 3aKOHOB MPUPOJIBI, B KU3HH YEJIOBEKA U
COBPEMEHHOTO OOIIECTBA;

ueiHast yoex1EHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEH POCCUICKOTO HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0 U NPUHUMATh OCO3HAHHBIC PELICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOAMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HapOJOB
Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

S5) ¢wusuyeckoro BocnuUTaHus, (POPMHPOBAHHMSA  KYJABTYPbI  310pPOBbS H
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

MOHUMAaHKE U peanu3alus 3J0pOBOro U 0e30MacHOro o0pas3a KM3HM (30pOBOE MUTAHHE,
coOroieHre TUTHEeHHYECKUX MPAaBWI M HOPM, COAaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3MYecKas aKTHBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAaHWE [EHHOCTH TPaBWJI WHAMBUAYATbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;



OCO3HAHME TOCIEACTBHA M HEMPUSATUS BPEIHBIX MPHUBBIYEK (YMOTPEONICHUS ATKOTOJIA,
HapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHYECKOU M COIIMAILHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBITIOJHATH — TaKYHO
JESITEITbHOCTD;

HWHTEPEC K pa3IMyHbIM cdepaM MpoPecCHOHATBHON ACSITeTLHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIH BEIOOp Oymymiel mpodeccruu u peann30BbIBaTE COOCTBEHHBIC KIU3HESHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa30oBaHUIO M CaMOOOPa30BAaHUIO HA MPOTSHKEHUH BCEH
KU3HH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJEC KaK MCTOYHHKY KU3HU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIbTYpBI: NMPHOOPETEHHE ONBITA TUIAHUPOBAHHUS
MMOCTYITKOB W OIIEHKH WX BO3MOXHBIX ITOCIICICTBUI JIJIST OKPYXKAIOIICH CpeIbl;

OCO3HaHHUE TJI00ATHHOTO XapaKTepa dKOJIOTHIECKHUX MPOOJIeM U IyTeH WX PEIICHHSI;

CIIOCOOHOCTH HMCIIOJIh30BaTh MPUOOPETaeMbIe MPU U3YdEeHUU OMOJIOTHH 3HAHUS M YMCHHS
MPU pEIICHUH TPOOJIeM, CBSI3aHHBIX C PAIMOHATBHBIM IPHPOJIONIOIB30BaHUEM (COOIIOACHNE
MPaBWJI TIOBEJICHUS B TIPUPOJIC, HANIPABIICHHBIX HA COXPAaHECHHWE PABHOBECHUS B JKOCHCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HENpPHUATHE JIEHCTBUH, NMPHHOCSIIUX BPEI OKPYKAIOMIEH NMPUPOJIHON cpele,
YMEHHE TPOTHO3HPOBATH HEOIArOMPHUATHBIC YKOJIOTHYCCKHE IMOCICICTBUS MPEATPUHHMACMBIX
JNEUCTBUI U MPEIOTBPAIIATH UX;

HaJIM4YUe Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA WMH B
MO03HABATEIbHONW, KOMMYHUKATUBHOM M COLMAJIbHOW TpAKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPaKTUYECKON JESITENbHOCTH HKOJIOTUYECKOM HaIllPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

cOpMUPOBAHHOCTHh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM MpPaKTUKH, OCHOBAHHOTO HA JHUAIOTe KYIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHHe crenuduk OUOJIOTUM KaK HayKd, OCO3HaHHUS €€ poiau B (QOpMHUPOBAHUU
paIMOHaILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpPYKAIOLIEM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUHM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHrnu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTU OMOJIOTHH JIi COBPEMEHHOW IHMBHIIM3AIMU: OOECTIIeUeHUs
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl Pa3BUTHS YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHUECKUX MpoOsieM U o0ecrieueHus nepexoaa K yCTOMYUBOMY Pa3BUTHIO, PAllHOHATIEHOMY
WCIOJIb30BAHUIO PUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJNSX TMOBBIIMICHUS OOIIen
KYJIBbTYPbI, €CTeCTBEHHO-HAY4YHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTh (DYHKIIMOHATHHOM
IPaMOTHOCTH O0y4aromuxcs, GopMUPyeMOil IPU U3yueHUU OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IO3HAHUsS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YaeMble 3HAHUS IS aHaiuu3a W OOBSCHEHHS SBIICHUIN
OKPYKAIOIIEr0 MHUpa M MPOUCXOIAINIMX B HEM HW3MEHEHUU, YMEHHE JelaTh 000CHOBAHHBIE



3aK/IIOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB H UMCIOIIUXCA JOaHHBIX C LCJIbBIO TMOJYUYCHUSA
AOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO MHCIOJIB30BaTh OMOJIOTMUECKUE 3HAHUS JUIS PELICHUS
Hp06ﬂeM B PCAJIbHBIX JKU3HCHHBIX CI/ITyaLII/ISIX;

OCO3HAHME IICHHOCTU HAyYHOW NEATENbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOCKTHYIO U
HCCIIEA0BATENBCKYIO NEATEIbHOCTh HHAUBANYAILHO U B IPYILIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 1O OHMOJIOTMM B COOTBETCTBUH C JKU3HEHHBIMHU
MOTPEOHOCTSMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ylibTaThl OCBOGHUS y4eOHOro mpeamera «buoJIOTHsS» BKIIOYAIOT:
3HaYUMBIC IS (OPMHpPOBAHUS MHPOBO33PCHHS  OOYYAOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYIHBIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOI0B TI03HAHUS, HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBIICHHE, IPOIECC, CHUCTEMa, HAyYHBIA (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, MCCIIeOBaHUE, HAONIONEeHNE, W3MEPEHUe, SKCIEPUMEHT W JAPYIrHe); YHUBEPCAIbHBIC
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATHUBHBIE), 00ECIEeUNBAOIINE
dhopmupoBanue (HYHKIIMOHATBLHONW TPAMOTHOCTH W COIMAIBHOW KOMIIETCHIIMH OOYJaronIuXcs;
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITNHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS W YHHBEpCaJIbHbIC YydeOHBIC JICHCTBHS B I03HABATEIHHOW U
COIIMAIBHON MTPAKTHKE.

B pesynbrare wusydeHuss OWOJOTMH Ha YpPOBHE CpemHero ooOmero oOpa3oBaHHs Yy
oOyuarorerocst Oyayt chopMupoBaHBI MO3HABATENbHBIC YHHUBEpPCAJIbHbIC ydeOHBIE NEHWCTBUS,
KOMMYHHMKATHBHBIE YHUBEpCaJbHble Y4eOHbIE JEWUCTBUSA, PEryIsATUBHbIE YHHUBEpCAIbHbBIE
yueOHbIe eHCTBUS, COBMECTHAS EATEIbHOCTb.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS MPOrPaMMBbI CPEIHEro oOIiero oOpa3oBaHUA
JOJI’KHBI OTPAXKATh:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1elCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (POPMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0OOIICHHs), pPaCKPbIBATh CMBICI OHOJIOTHYECKUX
MOHATHH (BBIACATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU NOHATUIMH);

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIO0JIb30BaTh OHOJIOTUYECKHE MOHATHS Il OObACHEHUs (DAKTOB U SBJICHUH >KHBOM
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA AJS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIICHWI B M3y4aeMBIX OMOJNOTHYECKHX OOBEKTaxX, a TaKKe MPOTHUBOPEUYHUI Pa3HOrO poja,
BBISIBIICHHBIX B Pa3IMYHBIX WH(OOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeiBaTh IUJIaH PEUISHUS MPOOIEMbI ¢ YUETOM aHaIM3a UMEIOLIUXCS MaTePHATbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITETbHOCTH;



KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYaAITbHOTO U
KOMOWHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHUS:

BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOSKTHOUW JCSITELHOCTH, HABBIKAMH
paspernieHus mpoosieM, CocoOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSATEILHOMY MOUCKY METOI0B
pEIICHHS MPAKTUICCKIX 33124, TPUMECHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

WCIIOJIb30BAaTh PA3JIMYHBIC BUABI JEATCIILHOCTH II0 IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHMsIX, B TOM YHCJE TPU
CO3JaHUH Y4EOHBIX U COIIMATLHBIX TTPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHOUN NEATETHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaJIM3MPOBATh 3a7ady, BBIJIBUTATH
TUTNOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

AQHAJIM3MPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTHYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICHCTBUS B
poheCcCHOHANBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAHUS B  T[O3HABATEIbHYIO M  TPAKTHYECKYyI0  00JacTh
KHU3ZHEJESITEbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUrMHAIIbHBIE IMOAXOJbl M PpELIeHHs, CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undopmanmeii:

OpUEHTHPOBATHCS B Pa3IWYHBIX MCTOYHHMKAX MH(oOpManuu (TeKcTe ydyeOHOro mocodus,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMUYECKUX CIOBApsX W CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B MHTepHere), aHaNIM3UpoBaTh WHGOPMAIMIO Pa3IUYHBIX BUIOB U (opm
MIpeICTaBJICHUS], KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(dbopMmynupoBaTh 3ampoChl U MPHUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
Oouosnoruueckoi nHGopMaIun, He0OOXOIUMOM JIIsl BHIIIOJIHEHUS! y4eOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HCIOJIb30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIOIb30BAHUS PA3IUYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OpMYy MpeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOE);

WCIOJIb30BAaTh HAYYHBIN S3BIK B KadyecTBE CpeACTBa MpH paboTe ¢ OUOJIOTHYECKOM
uHpopMaluel: MPUMEHITh XUMUYECKUE, (PU3UYECKUE W MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BIIAJIETh HAaBBIKAMU pACIO3HABaHHUS W 3alUThl WHGOpMaluu, HHPOPMAITMOHHOMN
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menue:

OCYIIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO Y4aCTBOBATh B JHAIIOTE
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS TpeiaraeMoi 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJIOTA WA JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHMS, MOHUMATh 3HAUYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYalli, YMETh CMAT4aTh KOHPIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
APYrUX JIOJIEH, MPOSIBISATh YBOKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU (hopme
(bopMynHUpOBaTh CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl Ipu
pemeHnn OHOIOTHYECKOH MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTD MPUMEHEHUS I'PYIITOBBIX
(dbopM B3aUMOACUCTBUS MPH pelIeHNH y4eOHOH 3a1auu;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ TOCTHMKEHHIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npenajaraTb HOBBIE NMPOEKTHI, OLEHUBATh WIEH C MO3HUIMKA HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE TIOBEIEHHWE B pPAa3IMUHBIX CHUTYalHUAX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OByajeHyne YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH JAeHCTBUAMM:

1) camoopranuzamnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUSA JUId BBIABICHHS NpoOJIEM U HX pELICHHUsS B
AKHU3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHHUIO K JKMBOW IIPUPOJE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKPYKAIOILUX;

CaMOCTOSITEJIBHO OCYILLECTBIISATh IO3HABATENIbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYIUPOBaTH COOCTBEHHbIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSATEJIBHO COCTAaBIIATh IUIAH PeLIeHUs IpoOIeMbl ¢ YIETOM UMEIOIIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUM;

JiesIaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATH (DOPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBOM 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIa/IeTh HABBIKAMM TIO3HABATENIbHON pe(IeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX JIEHCTBUI
U MBICTMTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHHM, NCIOIH30BaTh MPUEMBI pedIieKCuu
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PEIICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELIECHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHATHE ce0sl U APYrUX:



MPUHUMAThH ce0s, MOHUMasi CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPUA aHAIU3E PE3yJIbTaTOB ACATEIbHOCTH;
IIPU3HABaTh CBOE IIPABO U IPaBO APYrHX Ha OLUIHOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YEJIOBEKA.

NPEJIMETHBIE PE3YJIbTATHI

[IpenmeTHbie pe3ylbTaThl OCBOCHHUSI COAEp)KaHUS ydeOHOro mpenmera «buonorus» Ha
yrayOnEHHOM YPOBHE OPHEHTHPOBAHEI HA 00eCIeYeHne MPOPIIIBHOTO 00yUeHHUsT 00yJIarOIIIXCs
ounonornu. OHM BKIIOYAIOT: crienu(pUYecKue s OHMOJOTMM HAydHbIE 3HAHHUSA, YMEHUS U
crocoObl JEMCTBUH 1O OCBOCHHIO, WHTEPHpPETallMd W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
NEATEIBHOCTH TIO TOJyYCHUIO HOBBIX 3HAHMW M WX MPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX, a
TaKXKe B PEaJbHBIX KU3HEHHBIX CHTyalusaX. [IpeaMeTHbie pe3ynbpTaTsl MPEACTAaBICHBI 10 TOAaM
W3YUYCHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHUK O MECTE W POJIM OHMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAHUN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHUHM 3aKOHOB NPUPOABI U
peleHnn MpooJieM parMoOHATEHOTO TPUPOIOTIONH30BaHUS, O BKJIAJIe POCCUHCKUX M 3apyOeKHBIX
YU€HBIX B pa3BUTHE OMOJIOTHH;

BIIAJICHHE CUCTEMOW OHMOJIOTUYECKHX 3HAaHWH, KOTOpas BKIIOYAET: OCHOBOTIOJIATAIOIINE
OMOJIOTHYECKAE TEPMHHBI M TIOHATHS (KU3HB, KIETKAa, OpPraHu3M, MeTabOoJM3M, TOMeocTas,
CaMOPETYJISINS, CAMOBOCIIPOM3BEICHNE, HACIEICTBEHHOCTh, I3MEHUYHNBOCTh, POCT M Pa3BUTHE),
Oouonormueckue teopun (kinerounas Tteopuss T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3us U MPOUCXOXKICHHS KYJIbTYPHBIX PACTCHH), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MEPBOrO MOKOJICHHSI, paCUIeIIEHUs, YUCTOThI FaMeT, He3aBUCUMOro HacnefoBanus I'. Menaens,
TOMOJIOTUYECKHX PSZIOB B HAcleACTBeHHOW wu3MeHunBoctu H. WM. BaBwioBa), mpuHIHITBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
UCCIIEIOBAaHUSIX KUBBIX 00BEKTOB (OMUCAHKE, U3MEPEHHE, HA0II0/ICHUE, SKCTIEPUMEHT);

YMEHHE BBIJCIATh CYLICCTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuii, rpu0oB, pacTeHUM,
KUBOTHBIX U Y€JIOBEKa, CTPOCHHUS OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KHU3HEACATEIbHOCTH, MPOTEKAIOIUX B OpPraHM3Max pacTeHUM, >KUBOTHBIX U
YelnoBeKa, OMOJIOTUYECKUX TPOIECCOB: 0OOMEHa BellecTB (MeTaboIu3M), IPEBpaIlleHUs] SHEPTUH,
OposkeHHsl, aBTOTPO(HOTO0 U TeTepoTPO(PHOr0 TUMOB MUTAHUS, (HOTOCHMHTE3a U XEMOCHHTE3A,
MHTO3a, Mel03a, raMeToreHes3a, YMOpUOreHe3a, moCTIMOPHOHATBHOTO PAa3BUTHS, PA3MHOXKEHUS,
WHIUBUAYAIILHOTO pa3BUTH OpraHu3Ma (OHTOTeHe3a), B3aUMOJCHCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOO0DA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3U MEXIY OpPraHOMIAMH KIETKH U HX (YHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHeW U UX QYHKIHSIMU, MEX]y OpPTraHaMH U CUCTEMaMH OPTaHOB y
pacTeHMii, >KMBOTHBIX M 4YelOBEKa M UX (QYHKIHSIMH, MEXKIy CHCTEeMaMHd OPTraHOB U HX
GYHKIUSAMHE, MEXIy dTanmaMu OOMEHa BEIIECTB, dTalmaMH KIETOYHOTO IUKIA M >KU3HEHHBIX
LUKJIOB OpraHu3MOB, JTalaMd SMOPHOHAIBHOTO pa3BUTHs, TEHOTUIIOM U  (PEHOTUIIOM,
¢deHoTUNIOM U (pakTOpaMu cpesibl OOUTaHHUS;

YMEHHE BBISBISITH OTIUYHUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE PACTCHHIA,
KUBOTHBIX U YEIIOBEKA;

YMEHHUE UCIOJIB30BaTh COOTBETCTBYIOIINE apIyMEHTbI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIS I0KA3aTeNbCTBA POACTBA OPTaHU3MOB PA3HBIX CUCTEMATHYECKHUX TPYIIIL;



YMEHHE pelIaTh OHOJIOTUYECKUE 3a7adud, BBISIBIATH MPUYUHHO-CICACTBCHHBIC CBS3H
MEXJly HCCIIEAYEeMbIMH OWOJIOTHYECKUMHU NpPOIECCAMH M SIBJICHUSMH, JENaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHUH IOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M TMPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IpU
paboTe ¢ yueOHBIM U Ja00opaTOpHBIM 000PYOBAHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh UX IKCICPUMEHTAIBHBIMU CPEIICTBAMH,
(bopMynupys 1EeNb UCCIETOBAHNS, aHATTM3UPOBATH MOJTYICHHBIC PE3YJIbTATHI U JIENIaTh BHIBOJIBI,

yYMEHHE y4acTBOBATh B Y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJOTHU U
MEIWIMHE, TPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOMIECTB, W IYyOIWYHO TNPEACTABIATH
MOJTyYCHHBIEC PE3yIbTAThl HA YICHUYECKUX KOH(PEPEHIIHSIX;

YMEHHME OLIEHMBATh JTUYECKUE aCIEKTbl COBPEMEHHBIX HCCIEI0BaHUN B oOnactu
OMOJIOTUM W MeIUIMHBI (KJIOHUPOBaHHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIPABICHHOE
M3MEHEHHE TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPTaHN3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBINA BHIOOP OyayIiei mpodeccnoHaIbHOM NeITeTbHOCTH B
obnactu OMOJIOTUH, MEUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEJIbCKOTO XO35ICTBA, MUILEBOI
MPOMBIIUICHHOCTH, YIIyONIATh TIO3HABATENbHBIA WHTEPEC, HAINpPaBICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH mpodeccu U TPOJOJDKEHHE OHOJIOTHYECKOTO O00pa3oBaHUs B
OpraHM3aIusaX cpelHero NpodecCUOHaIbLHOIO U BhICIIEro 00pa3oBaHUsl.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 11 knacce
JOJDKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTHUU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAaHHH COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B IMO3HAHWU 3aKOHOB
MIPUPOJBI U PELIEHUH SKOJIOTMYECKUX MPOOJIeM YeOBEYECTBA, a TAKK€ B PEIIEHUU BOIPOCOB
paIMOHAJIBLHOTO TPHPOAOINOIB30BaHUs, U B (OPMHPOBAHMM LIEHHOCTHOTO OTHOIIEHHUS K
pupoJie, OOIIECTBY, YEIOBEKY, O BKJIAJC POCCUUCKUX M 3apyOeKHBIX Y4EHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH,

YMEHHE BJIa/IETh CHUCTEMOI OMOJIOTMYECKMX 3HAHWI, KOTOpas BKJIIOYAET OINMpENeieHUs U
MOHUMAaHHE CYIIHOCTH OCHOBOTOJATalomuX OWOJOTMYECKUX TEPMUHOB W TMOHATHI (BHLI,
aKocucTtema, Ouocdepa), Ouonormdyeckue Teopuu (dBoMONMOHHAs Teopus Y. JlapBuHa,
cUHTeTHuYecKass Teopus sBoimonuu), yuenus (A. H. CeBeproBa — o myTsX U HampaBICHHSIX
sBosonnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYeCKoro paBHOBecus Jx. Xapau
u B. Baiiabepra, 3apozasimeBoro cxoactsa K. M. bapa), npaBuna (muaumyma 1O. JIuGuxa,
AKOJIOTUYECKOU MUPaMUIbl SHEPTHUH ), TUTIOTE3bI (TUnoTte3a «mupa PHK» V. I'mnbepra);

YMEHHME BJAJIeTh OCHOBHBIMH METOJIaMU HAyYHOTO TO3HAHMS, MHCIONIb3yeMbIMH B
OMOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB U SKOCHCTEM (OMHCAHHE, H3MEPEHUE,
HaOI0/IeHNE, SKCIIEPUMEHT), CIOCO0aMU BBISBICHUS M OLICHKH aHTPONOTEHHBIX W3MEHEHUU B
MIPUPOJIE;

YMEHHE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU: BHUIOB, OHMOTE€OIEHO30B, AKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, IBMXKYILIETO W Pa3pbhIBAIOLIETO €CTECTBEHHOTO O0TOOpa,
AIJIOTIATPUYECKOTO ¥ CUMIATPUUYECKOTO BUI000pA30BaAHUS, BIUSHUS JIBUKYIIINX CHJ SBOJTIOIUU
Ha reHo(OH] MOMYJIALUHN, MTPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie 0OUTaHMs, YepeOBaHUS
HaIpaBJICHUN IBOJIOLNHU, KPYTOBOPOTA BEIIECTB U MIOTOKA YHEPTHU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXKIY TMPOILECCAMU DSBOJIONUH, ABMKYIIUMU
CHJIaMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU Pa3UYHBIX SKOCHUCTEM M MPHUCHOCOOICHUSIMHU K HUM
OpraHU3MOB;

YMEHHE BBISBISITH OTIMYUTEIbHBIC IPU3HAKH JKUBBIX CHUCTEM, TPUCIIOCOOIIEHHOCTh BUIOB
K cpene oOuTaHUs, aOMOTHYECKHMX M OMOTHYECKUX KOMIIOHEHTOB SKOCHUCTEM, B3aWMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX U3MEHEHUH B HKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCTOJb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIS JIOKa3aTelbCTBA pOJICTBA OPraHMW3MOB pa3HBIX CHCTEMAaTHYECKHX TpYII,



B3aMMOCBSI3U OPTaHU3MOB M Cpelbl OOWUTaHMS, €IMHCTBA UYECIIOBEUECKUX pac, HEOOXOAUMOCTHU
COXpaHEHHUsT MHOT000pa3usi BHJOB M 3KOCHUCTEM KaK YCIOBHUS COCYLIECTBOBAHHS HPUPOIBI U
4eJI0BEYECTBA;

YMEHHUE peliaTh OWOJIOTHYECKHE 33a1a4H, BBISBISATh HPUYMHHO-CIEJCTBEHHBIC CBS3U
MEXJly HCCIEAYEeMbIMH OHMOJIOTHYECKUMHU MPOIECCAaMH W SIBICHHSIMH, J€JaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHUH IOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa IPU
paboTe ¢ yaeOHBIM U JTab0PATOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bl, IMPOBEPATh HUX OKCIEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMynupys 1ENb UCCIETOBAHNS, aHATTM3UPOBATH MOJTYIEHHBIE PE3YIIbTATHI U JICNIaTh BHIBOJIBI,

yYMEHHE y4acTBOBATh B Yy4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OWOJIOTHH, SKOJOTHU U
MEIMIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, W IyOJIMYHO MPEACTABIATH
MOJTyYCHHBIEC PE3YIbTAaThl HA YUICHUUECKUX KOH(PEPEHIHSIX;

YMEHHUE OIEHWBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU IKU3HHU, YEJOBEKa U
YeJIOBEUECKMX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0aX MPEAOTBPALICHHUS TIOO0ATBHBIX
W3MEeHEeHul B Ouocadepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BbIOOp Oyaylel npodeccuoHanbHON JEeSITENbHOCTH B
oOmactd  OWOJOTHH, OKOJOTHH, IPHPOJONOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
TICUXOJIOTUH, BETEPUHAPUH, CEILCKOTO XO3SHCTBA, MHUIIEBOW MPOMBIILICHHOCTH, YTIIyOIsTh
MO3HABATEIbHBI HWHTEPEC, HANpPaBJIEHHBIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccud W TPOJOJDKEHHWE OHOJOTUYECKOTO0 O00pa3oBaHWsS B OPraHU3aIUsX CpPETHETO
poheCCHOHAIBHOTO H BBICIIIET0 00pa3oBaHUSI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KoaunuyecTBo yacoB
Nen/m | HaumeHoBaHUe Pa3/iesioOB H TeM MPOTrPaMMbI Beero Kontpoabnbie | IlpakTnueckne | IJIeKTPOHHBIE (HH(pOBLIE)
padoThI padoThI o0pa3oBaTebHbIE PECYPChI
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yYEHUE 2
3 Buosorus kineTku 2 0.5
4 XuMUYecKasi OpraHusanus KIeTKH 7
5 Crpoenue u GyHKIUU KIETKU 6
5 OOMeH BelecTB U MpeBpalleHue SHEPTHN B 5 1
KJIETKE bubmuorexa [JOK
; Hacnencteennas nHGOPMAIHS ¥ peatn3aius eé c 05 Eftttpslll /sr::].he:;(I)-O.rU/ 71413368
B KJICTKE Ntp.//senool-
Ku3HeHHBIH UK KIETKH 3 1 coIIectio.n.edu.ru/).
http://ebio.ru/
Crpocnue 1 GyHKIMK OpraHu3MOB 10 1.5 http://bio.1september.ru/urok/
10 Pa3MHOkeHue U pa3BUTHE OPraHU3MOB 5 15 http://djvu-inf.narod.ru/
1 I'eneTrka — HayKa O HACJACACTBCHHOCTH U 5 05 http://biology.ru/index.php
W3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 5 0,5
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 5 1
14 I'eneTnka yenoBeka 1 0.5
15 Cenekiusi OpraHu3MoB 2 1
16 buoTtexHonorust u cHHTETHYECKass OMOJIOTHS 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 64 0 12,5



https://m.edsoo.ru/7f413368
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http://school-collection.edu.ru/
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http://biology.ru/index.php

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (N (POBbBIE)

Ne i/ Konrpoiasbubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTebHbIE PECYPChI
padoTsbI padoThI

1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
Mukpo3BoiIOIHS U €€ Pe3yabTaThl 14 2
Maxpo3BoJIoIHs U €€ pe3yIbTaThl 6

4 [TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha 15 15
3emie ' bubmuorexa [JOK

5 [IpoucxoxneHue yenoBeka — 10 1 EE[E[DS//// m.hedscl)o.ru/ 71413368

p://schoal-
aHTPOIIOTEHES
P collection.edu.ru/).
DKOJIOTHSI — HayKa O B3aMMOOTHOIIICHHSIX htto://ebio.ru/
p: .

6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5 http://bio. Lseptember. ru/urok/
€ OXPYXAIOMICH CPeAon http://djvu-inf.narod.ru/
Opranu3Mebl ¥ cpesia 0OUTaHUS 15 http://biology.ru/index.php
DKOJIOTHS BUJIOB U TOIMYJISIIII 0.5

9 DKO0JIOTHS COOOIECTB. DKOJIOTHYECKUE 12 05
CHCTEMBI

10 buocdepa — rimobanbHas 3KocUCTEMA

11 UenoBek 1 OKpyKarolas cpeaa

OBIIEE KOJIMYECTBO YACOB I10
1 102 0 7.5

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoanuyecTBo 4acos
Ne Hara
Tema ypoka Konrposbnsie | IIpakTnyeckue D1eKTPOHHBbIE HH(PPOBLIE
n/n Bcero H3Y4YeHH s
padoTsI padoThI o0pa3oBaTe/ibHbIE PECYPChI
1 bronorus kak KOMIUICKCHAsI HAyKa U 1
KaK 9acTh COBPEMEHHOTO 00IIecTBa
2 JKuBble CHCTEMBI U UX CBOMCTBA 1
3 YpoBHEBas OpraHU3aIUs KUBBIX 1
CUCTEM bubnuoreka [JOK
VICTOpHSt OTKPBITHS 1 W3ydeHHS https://m.edso0.ru/7f413368
4 1 http://school-
KieTku. Knerounas teopust -
M » - collection.edu.ru/).
€TOIbI MOJICKYJIAPHOM U KJICTOUHOM .
. A - P ) http://ebio.ru/
nojoruu. [Ipaktuueckas padora .
- p p _ http://bio.1september.ru/urok/
«M3ydeHne MeToI0B KJIIETOYHOU ..
5 5 I ( A o 1 0.5 http://djvu-inf.narod.ru/
nojoruu (xpomartorpadusi, . .
P P http://biology.ru/index.php
anekTpodopes, nuddepeHnraibHoe
nentpudyruposanue, [1L[P)»
XUMHYECKUN COCTaB KICTKH.
6 MuHepanbHbIC BEIIECTBa KICTKH, UX 1
OuosiornuecKas pojb
OpraHndecKue BenecTBa KISTKH —
oenku. CBoMcTBa, KiIacCU(PUKALIUS U
7 ¢byukun 6enkos. JlaGopaTopHas 1 0.5
pabota «O6HapykeHue 6eJIKOB ¢
MTOMOIIBI0 KAYECTBEHHBIX PEAKIUii»
g Opranuyeckue BelIecTBa KJICTKU — 1
YTJIEBOIBI.
9 Opranudeckuie BeIecTBa KJIeTKU — 1



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
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JIMITU ABI

10

Hyxneunossie kucnotsl. JJHK u PHK.
JlaboparopHnas padota «MccnenoBanne
HYKJICHHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOB

0.5

11

Crpoenne u ¢pyakun ATD. [Ipyrue
nykneosuarpudocdarsr (HTD)

12

CexBenupoBanue [JHK. Meroapt
F€HOMUKH, TPAHCKPUIITOMUKH,
MIPOTEOMUKHU. MeETOIbI CTPYKTYpHOH
Oouonorun

13

Tunel knerok. [IpokapuoTnueckas
KJIETKA

14

CrpoeHue s3yKapuoTHYECKOUN KIIETKH.
[IpakTnueckas pabora «M3ydyenue
CBOWCTB KJICTOYHOW MEMOpaHbD.
[ToBepXHOCTHBIN anmapaT KJIETK!

0.5

15

OnHoMeMOpaHHbIE OPTaHOU bl KIIETKH.
[IpakTuueckas padota «M3yueHue
JBUKEHUS LIUTOILIa3Mbl B
PaCTUTEIBHBIX KIETKaX»

0.5

16

[TomyaBTOHOMHBIE OPTraHOUIbI KJIETKU:
MUTOXOHAPUH, MIACTHIBI.
JlaboparopHas padota «MccnenoBanue
IJ1a3MOJIM3a U JETIa3MOJIN3a B
PACTUTENBHBIX KIETKaX)

0.5

17

HememOpaHHBIe OpraHOU/IbI KJIETKH.
Crpoenue u GyHKIUH s7pa

18

CpaBHUTENbHAS XapaKTEPUCTUKA
KJIETOK 3yKapuoT. JlabopaTtopHas

0.5

bubmmoreka [{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
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pabota «/3ydeHue CTpoeHUs KIETOK
PA3JINIHBIX OPraHu3MOB»

19

AccuMmwIALMs U JUCCUMWIALUS — JBE
CTOpOHBI MeTabou3Ma. Turbr oOMeHa
Beniects. JlaboparopHas pabora
«M3ydeHne KaTaIuTHIECKOU
aKTUBHOCTH (PEpMEHTOB (Ha IpHMeEpe
aMUJIa3bl WM KaTajaasbl)»

0.5

20

@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIETOYHOTO METa00IU3MA.
JlabopaTtopHnas pabora «3ydyenue
(hepMEHTAaTUBHOTO pacIIEIICHUS
MepOKCH/Ia BOJOPOJA B PACTUTEIbHBIX
1 KUBOTHBIX KJIeTKax». benku-
aKTUBATOPbI U OENKU-UHTUOUTOPBI

0.5

21

ABTOTpOGHBII THIT 0OMEHA BEIIECTB.
doTtocuHTE3. XEMOCHHTES.
JlabopaTtopHnast pabora «CpaBHEHHE
nporieccoB GOTOCHHTE3A U
XEMOCHHTE3a»

0.5

22

AnHaspoOHbIe opraHu3Mbl. Buib
opoxenus. JlaboparopHas pabora
«CpaBHEHHE MPOLIECCOB OPOKEHUS U
JIBIXQHUS

23

AdpoOHBIE OpraHU3Mbl. JTaIbI
SHEPreTHUecKoro ooMeHa. JHeprus
MeMOpPaHHOTO TPaIu€HTa IPOTOHOB.
Cunte3 AT®: paboTa MpoTOHHON
AT®-cuHTa3bl

24

Peakiiun MaTpuyHOTO CHHTE3A.
TpaHckpumIus — MaTPUYHBIN CUHTE3

bubmmoreka [{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
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PHK

25

Tpancisauus u e€ sransl. Konuposanue
aMUHOKUCIIOT. Potk pubocom B
OounocuHTe3e OenKa

26

Opranuzaiys reHoma y IpoKapuoT u
JYKapuoT. MOJEKyIsIpHbIE MEXaHU3MBbI
JKCIIPECCUU T'€HOB y JYKapuoOT

27

Bupycbl — BHekJeTOUHBIE (POPMBI
SKU3HU U 00JIMraTHBIE napa3uThl.
[IpakTuueckas pabora «Co3naHue
MOJIeTT BUpYyca». BupycHsie
3a00JICBaHHS YEIIOBEKA, )KHBOTHBIX,
pacTeHui

0.5

28

HauorexHosorum B OMOJIOTHA U
MEIUIIHE

29

JKU3HEHHBIN UK KIETKH. MaTpyU4HbI
cunate3 JIHK

30

Xpomocowmsl. JlabopaTtopHas pabora
«M3ydeHnue XxpoMOCOM Ha TOTOBBIX
MUKpoIpemnaparaxy. JleneHne KIeTku
— MUTO3

0.5

31

Tunsl kietok. Kapuokunes u
nutokuHes. JlaboparopHas padora
«HaOmronenne MuTo3a B KJIETKax
KOHYMKa KOpelIKa JIyKa (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

32

PeFYHHHI/IH KHU3HCHHOI'O IIUKJIa KJIICTOK.
OpraHI/IBM KaK €IUHOC IICJII0C

33

Txanu pacrenuil. JlaboparopHas
paboTa «M3ydyeHue TkaHel pacTeHUI»

0.5

bubmmoreka [{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



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

34

TkaHu )KUBOTHBIX U YEJIOBEKA.
JlaboparopHas pabota «3yueHue
TKaHEN KUBOTHBIX»

0.5

35

Opranel. CucTEMbI OPraHoB.
JlaboparopHas pabota «/3yueHue
OpraHoB LIBETKOBOTO PACTCHHSDY

0.5

36

Omnopa Tena opraHu3MoB. /[BikeHne
OpPraHu3MOB.

37

[Intanue oprannsmos. IInurtanue
IT03BOHOYHBIX KHUBOTHBIX.
[InmeBapuTenbHas cucTeMa 4enoBeKa

38

Jprxanue opranu3moB. Jlpixanue
MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA

39

TpancnopT BEMECTB y OPraHU3MOB.
KpoBeHocHas cucteMa mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

40

Brinenenne y opraHu3MoB. 3aiura y
opranu3MoB. IMMyHHas cucteMa
YeloBeKa

41

PaznpaxkxumocTs 1 perynsauus y
opranu3MoB. ['ymopasnbHas perymsius
Y SHIOKPUHHAS CUCTEMa )KMBOTHBIX U
YernoBeKa

42

@opMbI Pa3MHOKEHUSI OPraHU3MOB.
[TonoBoe pa3zmHoxxeHue. Meiio3

43

I'amerorenes. OOpa3oBaHue U Pa3BUTHE
MOJIOBBIX KJIETOK. JlJabopaTopHast
paboTa «3ydyeHue cTpoeHHs MOJIOBBIX
KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTax»

0.5

44

I/IH,[[I/IBI/II[yaJ'ILHOC pa3BUTHUC

bubmmoreka [{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
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OpraHM3MOB — OHTOI'€HE3. 3aKiaaKa
OpraHoB U TKaHEH u3 3apOAbIIICBBIX
JIMCTKOB

45

Poctru Pa3BUTUC ) KXNBOTHBIX.
JlaboparopHas paboTa «BbIsBICHHE
MPHU3HAKOB CXOJICTBA 3aPOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

46

PasMHOkeHUE U pa3BUTHE pPaCTEHUM.
JlabopaTtopHnast pabora «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

0.5

47

I/ICTOpI/ISI CTaHOBJICHUA U PAa3BUTHA
TCHCTUKH KaK HAYKH. OcCHOBHEBIE
IIOHATUA U CUMBOJIbI '€HECTHKHU.

JlabopaTtopHnas pabota «Jlpo3odmia kak
00BEKT TeHETUIECKUX UCCIICAOBAHUI

0.5

48

3aKOHOMEPHOCTH HACJIeI0BAaHUS
MpU3HAKOB. MOHOTHOpHTHOE
ckpemuBanue. [Ipaktuueckas padota
"N3ydenue pe3yabpTaToB
MOHOTHOPUHOTO CKPEIIUBAHUS Y
po30¢uIs"

0.5

49

HI/ITOJ'IOFI/ILIGCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA].
AHaJ'II/ISI/Ip}IIOH_ICC CKpCIIUBAHUC.
Henonnoe JAOMHWHHPOBAHUC

50

JIurubpuiHoe CKpeluBaHue.
IIpaktuyeckas padora «M3yuenue
pe3yAbTaTOB IUTUOPUIHOTO
CKpPELIMBaHUA y APO30(PUIIB»

0.5

bubmmoreka [{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
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51

ITuTosmornueckre OCHOBBI
JTUTHOPHUTHOTO CKPEIUBAHUS.

CHCHHCHHOC HacCJICAOBAHUC IIPU3HAKOB

52

XpOMOCOMHAsI TEOPUS
HAaCJIEICTBEHHOCTU

53

TI'eneTnka momna. I' eHOTHIT Kak
IeJIOCTHAS cucTeMa I eHeTHUeCKHui
KOHTPOJIb Pa3BUTHS PACTEHU,
JKUBOTHBIX M UeJIOBEKa

54

N3meHunBOCTS TPU3HAKOB. Buasl
M3MEHUMBOCTH. MoaudukanonHas
M3MEHYUBOCTh

55

BapranunonHslii psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas padota
«HccnenoBanre 3aKOHOMEPHOCTEM
MOAU(PHUKAITUOHHON U3MEHYUBOCTH.
[TocTpoeHnne BapHalMOHHOTO psiAa U
BapHallMOHHOW KPUBON»

0.5

56

I'emoTnmnuyeckass U3MEHUYNBOCTb.
KomMmOuHaTuBHast H3MEHYUBOCTD

57

MyranuoHHast '3MEHYHUBOCTb.
[IpakTuueckas pabota «MyTaruu y
po30¢ bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

58

3aKOHOMepHOCTH MYTallUOHHOTI'O
Iponecca. OIHUreHeTUKa 1
OIIMI'CHOMHMKA.

59

I'enetuka yemoBeka. HpaKTI/I‘-ICCKaH
pa60Ta «CocTaBlcHHE M aHAIIN3

POIOCIOBHOM». MeTOABI MENUIIMHCKON

0.5

bubmmoreka [{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
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reHEeTUKHU. 3HAaUECHHUE MGHHHHHCKOﬁ
TCHCTUKU B IIPCAOTBPAICHUN U
JICYCHHH T€HETUYCCKHUX 3a00JIEBaHMI
YCJI0BCKa

60

OCHOBHBIE TIOHSTHS CEIEKINU. MeTOo bl
CeNeKIIMOHHOM paboThl. JlabopaTtopHast
pabota «M3ydeHue copToB KyJIbTYPHBIX
pacTeHui U IMOPOJ JOMAITHUX
KHBOTHBIX)»

0.5

61

JIOCTHKEHMS CEJIEKIIMU PACTEHHI U
KUBOTHBIX. [IpakTHueckas padbora
«IIprBUBKa pacTeHHI»

0.5

62

buoTexHoorus kak Hayka u 0Tpacib
npou3BocTBa. [IpakTnyeckas pabora
«3yueHne 00bEKTOB OMOTEXHOJIOTUI

63

OCHOBHBIE HaIlPaBJICHUS
CHHTETHYECKOH OHOJIOTHH.

64

XpOMOCOMHAsI ¥ T€HHAsI HHKEHEPHSI.
MeaunuHckue OMOTEXHOJIOT I

bubmmoreka [{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

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

64

135
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11 KVIACC

KosunyecTBo yacos DJIEeKTPOHHbIE
Ne Jara
Tema ypoka Kourpoabubl | IIpakTHyeckue uudposbie
n/n Bcero H3YYeHH s
e padoTsl padoThI o0pa3oBaTejbHbIe
pecypchbl
1 OpomononHas Teopus Y. Jlapsuna. [[Buxymive 1
CWJIBI DBOJIIOIMH BUI0B 110 Y. JlapBHuHY
5 Boprba 3a cymecTBoBaHUE, €CTECTBEHHBINA U 1
HCKYCCTBEHHBINH 0TOOP
DopMUPOBAHUE CUHTETUYECKON TEOPHH
3 HBOJIIOIIMH. DTaIlbl 3BOIOIIMOHHOTO MPOIECCa: 1 bubmuorexa [JOK
MHUKPO?IBOJTIOIHMS 1 MAaKPOIBOJIOIHS https://m.edsoo.ru/7f
H 413368
OTYJISIIHS — dJICMEHTAapHAs ¢IMHUTIA
4 1 http://school-
ABOJTIOIIUHT )
3 X collection.edu.ru/).
aKOH TeHeTH4ecKoro paBHoBecus J[x. Xapan .
B. BaiinG a6 p c A P, http://ebio.ru/
. BaitnOepra. JlabopaTopnas padora .
5 P paTopHas p . 1 0.5 http://bio.1septemb
«BpIsIBIICHNE H3MEHUMBOCTH Y 0CO0EH 0HOTO
er.ru/urok/
BHJIA» .
A http://djvu-
6 DneMeHTapHbIe (aKTOPHI IBOITIONUU. DPPeKT 1 inf.narod.ru/
ocHoBatens. I EeKT OyThUTOYHOTO TOPIIBIIIKA http://biology.ru/in
; Murparyu. M3071uu MOy IHiA: 1 dex.php
reorpaduueckas, OnoJorndecKas
g EctecTBeHHbIIT 0TOOp — HAIIPABIISIOMIAN 1
(aktop sBosroruu. [looBoi oT6OP
[Ipucrnoco61eHHOCTh OPraHU3MOB KaK pe3ylbTaT
9 MUKpoa3Botonuu. JJaboparopHas pabota 1 05
«U3yuyenne apoMopd030B U UANOATANTALNN Y '
pPacTeHM U KUBOTHBIX
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[Tpumeps! pUCTIOCOOICHUH Y OpraHU3MOB:
Mopdororudeckue, (HU3H0IOrHIeCKUe,
OHMOXMMUYECKHUE, TOBEICHUYECKHUE.

10 Jlaboparopuas padota «IIpucrocobneHus 05
OpPraHU3MOB M UX OTHOCHTEIIbHAS
11e1ecoo0pa3HOCTh) bubnmoreka [JOK
Bun, ero kpurepuu u ctpykrypa. JlaGoparopHas https://m.edsoo.ru/7f

11 pabota «CpaBHEHHE BUJIOB I10 0.5 413368
MOP(}OJIOTHIECKOMY KPUTEPHUIO) MIM
Crpykrypa Buga. BumooOpasoBanue kak Collectlo_n.edu.ru/).

12 PE3yABTAT MUKPOIBOJIFOIHH m‘w

http://bio.1septemb

13 CBs3b MHKPOIBOJIIOLINHN U SITUAECMHUOJIOTUN er.ru/urok/

14 Makpossoronus. I1ajeoHToI0OrnYecKne METOIbI http://djvu-
W3YUYCHHSI SBOJTFOIIAN inf.narod.ru/
broreorpaduueckre METOIbI H3yUIECHUS http://biology.ru/in

1 SBOJIIOIIUH. DMOPHOJOTHIECKUE dex.php
CPaBHUTEIHLHO-MOP(POIOTHUECKUE METOTBI
W3YUYCHHUSI SBOJTFOIINN

16 MonekysipHO-TeHeTHIeCKUE, ONOXUMUYECKHE U
MaTEeMaTUYECKUE METO bl U3YUEHHSI SBOJTIOUU
OO11re 3aKOHOMEPHOCTH DBOJTFOIIHH.

17 AnantuBHas paauanus. HepaBHOMEpHOCTb
TEMIIOB IBOJIOIMH
Hay4HbIe TUTIOTE3bI TPOUCXOKICHUS )KU3HU Ha

18 3emiie. JloHaydHbIC IPECTABICHHUS O
3apOXKICHUY KU3HU.

19 OCHOBHBIE ATAITbl HEOPTaHUYECKOM IBOJTIOIUH.

I'unote3sl 3apOKACHUA )KU3HU
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WcTopus 3emiu 1 METO/IBI €€ U3YUEHHUS.

20 JlaboparopHas pabota «3yuenue u onvucanue 0.5
MCKOTIAEMBIX OCTATKOB APEBHHUX OPraHU3MOB)

51 HauanbHbie 3Tansl OpraHnyecKol 3BOTIOLHH.

DBOJIIOLUS DYKapHOT
OCHOBHBIE ATAITBI YBOJIIOIIH PACTUTEIHLHOTO
mupa. [Ipaktuueckas padota «M3yuenue bubnuorexa LIOK

22 Ny g 0.5 https://m.edsoo.ru/7f
0COOEHHOCTEH CTPOECHUS PACTEHU Pa3HBIX
OTJIETIOB» 413368

http://school-
OCHOBHBIE ATAITBI YBOJIOIIH KHBOTHOTO MHpA. collection.edu.rul).

53 HpaKaneCKaf{ paborta «3yuenue 05 htto://ebio.ru/
0COOEHHOCTEH CTPOECHHUS MO3BOHOYHBIX http://bio. 1septemb
YKMBOTHBIX)» er.ru/urok/
PassuTHe )xu3Hu Ha 3eMJIe 10 3paM U IIEPUOJIAM. http://djvu-

24 MaccoBble BBIMUPAHHUS — DKOJIOTHYECKHE inf.narod.ru/
KPU3HCBI TIPOIIIIOTO http://biology.ru/in
CoBpeMeHHBIH 3KOJIOTHYECKHI KPU3HUC, Er0 dex.php

25 ocobenHoctu. CoBpeMeHHas cucTeMa
OpPraHUYECKOro MPOILIOTO

” OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB

57 AHTpOl'IOJ'IOFI/I}i — Hayka o yenoBeke. Pazpurtue
MIPEJICTaBJICHUM O MPOUCXOKICHUH YEI0BEKa.

MecTo yenoBeka B CHCTEME OPraHUuYeCKOro

)8 Mmupa. Jlaboparopnas pabota «3yuenue 05
0COOEHHOCTEH CTPOEHMSI CKeleTa YeloBeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»

29 JBkymiye cuibl anTponioreresa. CooTHoIIEHHE
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OMOJIOTUYECKUX U COLMAIBHBIX (JAKTOPOB B
aHTPOIIOTEHE3e

OcHOBHBIE CTaJMHN AHTPOTIOTEHE3a

30
[TasieoreneTnka u najgeOreHOMHMKA.
DBOJIIOIUS COBPEMEHHOTO YeIIOBEKA
31 Yenoseueckue pacsl. [IpakTrueckas padora 05
«VI3ydenne SKOIOTHIECKHX aanTaIHii bubmuorexa IIOK
HCITOBEKY https://m.edsoo.ru/7f
413368
32 MemzmcunnnHHapHme METOJbI aHTPOIIOJIOTUN htto://school-
3apokIeHNE W PAa3BUTHE YKOJIOTUHA MeTOTbI collection.edu.rul).
33 skojorun. Jlaboparopnas padora «3ydenue 0.5 http://ebio.ru/
METOJI0B IKOJIOTHICCKUX UCCIICIOBAHMIND) http://bio.1septemb
34 3Ha4YeHNE HKOJOTHYECKMNX 3HAHUM TS YEJIOBEKA. er.ru/urok/
Dkosorundyeckue GaKToOpsI http://djvu-
Abuotndeckue daxktopsl. CBET Kak inf.narod.ru/
sKoJIorudeckuii gpakrop. JlaboparopHas padora http://biology.ru/in
35 . 0.5
«BpIsIBIIEHNE TIPUCTIOCOOICHUI OPraHU3MOB K dex.php
BIIMSTHHIO CBETA»
Abuotnyeckue dakropsl. Temneparypa kak
36 aKoJiornueckuit pakrop. JlabopaTtopHas padbora 05
«BpIsiBIIEHHE TIPUCTIOCOOJICHUI OPraHU3MOB K
BIIMSTHHEO TEMIIEPATyphI»
AobuoTtrueckue Gpakropsl. BiaxxHOCTh Kak
37 aKoJIornueckuit pakrop. JlabopaTtopHas padbora 05
«AHaToMHU4ecKre 0COOEHHOCTH PACTeHUH U3
Pa3HBIX MECT OOUTAHHS
38 Cpenbl oOuTaHus OpraHu3MoB. bruosorunyeckue

put™bl. JKuzHeHHbIE POPMBI OPraHU3MOB
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buoTtnueckue akropel. 3HaUeHNE OUOTUYECKHUX

39 B3aUMOJICMCTBUM VIS CYILIECTBOBAHUS
OpraHu3MOB B cpezie 00UTaHus
DKOJIOTUYECKHE XapaKTEPUCTUKH MOIMYJISALHUU.

20 OcHOBHbIE TIOKA3aTEJIN MOMYIISAIINU:

YHCJIEHHOCTb, INIOTHOCTb, BO3PACTHAS U TI0JIOBAs
CTpyKTYpa bubnuorexa [JOK
OCHOBHBIE [TIOKa3aTeINn MOMYISIIUU: https://m.edsoo.ru/7t

41 POXI1aeMOCTh, IIPUPOCT, TEMII POCTA, %\oﬁ/ichool-
CMEPTHOCTE, MHTPAIuH collection.edu.ru/).
DKoJIoTHYecKasi CTPYKTYpa MOMYJISINH. htto://ebio.ru/

4 Jlunamuka nomyssiiuu U e€ perynsnusa. Kpusbie http://bio.1septemb
pocTa YhclieHHOCTH nonynsiuuu. Kpuseie er ru/urok/
BBDKUBAHUS http://djvu-
Okoulornueckas Huma Buzaa. Jlaboparopnas inf.narod.ru/

43 pabota «IIpucnocobnenus ceMsH pacTeHUH K 0.5 http://biology.ru/in
pacceneHuIo» dex.php

a4 Bup xak cucrema nonyjmunﬁ. 3aKOHOMEPHOCTH
MOBEJICHUS] U MUTPALIUI )KUBOTHBIX

45 Co00111ecTBO OPraHUu3MOB — OHOIICHO3.

DKkocucTeMa Kak OTKpbITasi CUCTEMA
KpyroBopoT BewiecTB U MOTOK SHEPIHHU B

46 skocucteme. OCHOBHBIE IIOKA3aTENN
9KOCUCTEMBI

47 OKoJorudeckue nupamuabl. Mzsmenenus
COOOIIECTB — CYKIIECCUU

48 [Ipupoanbie 3KOoCHCTEMBI. DKOCUCTEMBI 03€P U

peK. DKOCHCTEMBI MOPEN U OKEAHOB
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[Ipupoansie 3KocucTEMBI. DKOCUCTEMBI TYHP,

49 JIECOB, CTENEH, IIyCThIHb
AHTPOTIOTEHHBIE YKOCHUCTEMBI.
50 YpboakocucreMsl. [Ipaktudeckas padora 0.5
«M3ydenue u onrcanne ypooIKOCHCTEMBI»
51 3aKoHOMEPHOCTH (POPMUPOBAHHSI OCHOBHBIX Bu6morexa LIOK
B3aMMO/ICHCTBHIA OPraHU3MOB B SKOCHCTEMAX
o . https://m.edsoo.ru/7f
MexaHu3MBbI BO3ACHCTBUS 3arpsiI3HEHNH pa3HBIX 413368
52 TUIIOB Ha CyOOPraHU3MEHHOM, OPTraHU3MEHHOM, MCh ool-
MOTYJISIITUOHHOM M 9KOCHCTEMHOM YPOBHSX collection.edu.rul).
brocgepa — obmermianerapHas 0007104Ka http://ebio.ru/
3emiu. Yuenue B. M. Bepnanckoro o http://bio.1septemb
53 onocdepe.3akOHOMEPHOCTH CYHIECTBOBAHUS er.ru/urok/
ouocdepsl Kpyropopors! BeniecTs u http://djvu-
OMOTEOXUMHYECKUE ITUKITBI inf.narod.ru/
3oHanbHOCTH Onochepbl. OCHOBHBIE OHOMBI http://biology.ru/in
54 cymd. YCToiHunBoCTh Onochepsl. dex.php
DKOJIOTUYECKHE KPU3UCHI M UX TPHYHHBI
Bo3sgeiicTBue uenoBeka Ha 6uochepy.
55 AHTpOIIOr€HHOE BO3/ICHCTBUE HA PACTUTEIIbHBIN
Y )KUBOTHBIN MUP
Oxpana npupo ipl. OCHOBHBIE TPUHIIUIIBI
YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA U
56 PUPOJIbL. PalinoHambHOE MPUPOIOTIONB30BaHUE
U COXpaHEeHUe OMOJIOTHYECKOro pa3Ho0Opa3us
3emun
- O606menue mo TeMe «MUKPOIBOIIONHUS U €€

pe3yJIbTaThD»
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O6006menue o Teme «MakpoIBOIIONUS U €€

58 1
pe3ynbTaTh» bubnmoreka [JOK
O6o6mu1enue no Teme «IIponcxoxkaeHue u https://m.edsoo.ru/7f
59 1 413368
pa3BUTHE KU3HU HA 3eMIIe» m hool
-//SCNO0I-
O6o6menue o Teme «IIpoucxoxaeHue _[)7
60 HOIIOBEKA — AHTPOLONCHED 1 collection.edu.ru/).
P http://ebio.ru/
61 O06o01menue Mo Teme «IKOJIOTHSI — HayKa O 1 http://bio. 1septemb
B3aMMOOTHOIICHHUSX OPTraHU3MOBY er ru/urok/
6 O606menne no reme «Opranu3msl U cpesa 1 http://djvu-
0OUTaHUSD) inf.narod.ru/
63 O6o0061mIeHIe TI0 TeMe «IKOJIOTHSI BUJOB U 1 http://biology.ru/in
TIOTTYJISIITHI dex.php
64 O6o6menue o Teme «buocdepa — rmodanbHas 1
AKOCHCTEMAY
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 64 7.5
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.B.C.Poxnos. Tematnueckuil ¥ UTOTOBbII KOHTPOJIb. COOPHHUK MPOBEPOUYHBIX PabOT.
buonorus. 10 kinacc. Mocksa 2014r.

3. O.I1. lynkuna. buonorus 6-11 xnaccsl. [IpoBepounblie TeCThl, pa3HOYPOBHEBBIE 3aaHMUSL.
Bonrorpaa: Yuurens, 2012r

4. H.A.boranos. KoHnTposiabHO-u3Meputenbubie Matepuansl. buonorus 10 kimace. @I'OC.
Mocksa. Baxko, 2016r.

5. A.A.Kupunenko. buonorus. Pazgen «3Bomronust opranudeckoro mupa». Teopus,
TpEeHNpOBOYHBIE 3a1anus. Jlernon, 2016r.

6. A.A . Kupunenko. buosnorus. Paznen «I'enernkay. Bee tunsl 3a1a4d. TpeHnpoBOoUYHAas
tetpanb. Jlernon, 2016r

7. C.1.KonecnukoB. buonorus. Paznen «9konorus». Teopus, TpeHUPOBOYHBIE 3a0aHUS.
Jlernon, 2016r.

8. B.C.PoxnoB. TemaTnueckuii 1 UTOTOBBIN KOHTPOJIb. COOPHUK MPOBEPOUHBIX PadOT.
buonorus. 11 ximacc. Mocksa 2014r.

[IBemoB. buosorus. O6mas 6uosorus 10-11 kracce. Mocksa. Jpoda.2012r.

10. H.A.borganoB KontponbHo-u3Mepurenbabie MaTepuansl. buonorus 11 knace. @I'OC.
Mocksa. Baxko, 2016r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. «Enunas xomnexuus Hudpossix O6pazoBarensubix PecypcoB» (Habop 1 poBbIX
pecypcoB k yueOnukam auauu B.B. TTaceunwuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Matepuaisl k ypoky. Bce paboThl, Ha OCHOBE
KOTOPBIX CO3/IaH CalT, ObLIN OMyOnMKoBaHbI B razete "buosorus". ABTopamu caiita

npo/ienana oobiras paboTa Mo CHCTEMaTU3UPOBAHUIO Ta3€THBIX CTaTel ¢ y4€TOM
HIKOJIBHOM y4eOHOM nporpaMmmel no npeamery "buonorus".

http://ebio.ru/ - DnexrponHslii yaeOHuK «bruonorus». ConepKuUT Bce pa3aeibl
Ouonorun: 6GOTaHUKY, 300J0THIO, aHATOMHUIO M (PU3MOJIOTHIO YEIOBEKA, OCHOBBI

|~

IIUTOJIOTHH U TeHETHKH, SBOJIIOIIHOHHYIO TEOPHIO B IKOJIOTHIO. MOXKET ObITh
PEKOMEHJIOBaH Y4YalUMCs JJIsl CAMOCTOSITEIbHOM pabOTHI.
8. http://djvu-inf.narod.ru/ - snexTponnas 6ubimoreka

http://biology.ru/index.php - Caiit sBisieTcs MHTEpHET — Bepcueid yueOHOTO Kypca Ha
KoMIakT-gucke "Otkpeitasg buonorus".
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