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MNOACHUTEJIbHASA 3ATINCKA

[Iporpamma mo yaebHomy npeamery "buosnorus” (najiee - OMoJIOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
yaebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHOi paboueil mporpaMmbl
BOCITUTaHMUSL.

VYueOnslii npeamet «buosnorusy yriayonénnoro yposHs usydenus (10—11 knaccsl) siBisiercs
OJTHUM W3 KOMIIOHEHTOB TpeaMeTHOH obnactu «EcTecTBeHHO-Hay4HbIe mpeaMeTs». CoriiacHo
nojoxenusm ®I'OC COO mnpoduibHbie yueOHbIE MPEAMETH, U3ydaeMble Ha YriayOJI&éHHOM
YpOBHE, SIBISIIOTCA criocoOoM auddepeHrmanuy oOyd4eHUsT Ha YPOBHE CpeIHEero oOmiero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEUUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM, CPEIHUM
001muM, cpeqHuM MpodecCHOHATBHBIM U BBICIIMM 0Opa3oBaHHEM. B TO ke Bpemsi KakIbIi U3
9TUX Y4YEOHBIX MPEIMETOB JOJDKEH ObITh OpPUEHTUPOBAH Ha MPUOPUTETHOE pEIICHHE
o0pa3oBaTeNIbHbIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3aj[ay, CBA3aHHBIX C MpodopHueHTanuei
oOyyarouuxcsds M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM 0O0JacTH HAy4HOrO 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHOM, IKOJIOTHEH, TICUXO0JIOTHEH, CIOPTOM HUITM BOCHHBIM JIETIOM.

[Iporpamma mo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue O IeIU U 3a1ad4ax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, OIpeeNsieT 00s13aTeIbHOe
(MHBapMaHTHOE) TMPEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpOBAaHUE IO pa3jeiaM U TeMaMm,
pacnpezienieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C Y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMmme mo OMONOTHU peaiu30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onarojaps 4yemy pocMaTpuBaeTCsl HAPaBJICHHOCTh HA MOCIEAYIOIIee Pa3BUTHE OUOJIOTHUECKUX
3HAaHWH, OPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
9KOJIOTMYECKOT0 MBIIIJICHHs], TPEJCTaBICHUH O 3A0pOBOM oOpa3e KU3HU, Ha BOCIHTaHUE
OepeXKHOr0 OTHOIICHHS K OKpY’Karollel mpupoaHoil cpene. B mporpamme nmo 6MOJIOrumM TaKxke
MOKa3aHbl BO3MOYKHOCTH ydeOHOro mnpeamera «buosorus» B peanuzarmu TpedoBanuii @I'OC
COO x mIaHupyeMbIM JTUYHOCTHBIM, METANIPEIMETHBIM U NPEAMETHBIM pe3yiibTaTaM 00y4eHUs U
B (hOpMHUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOM AESITETbHOCTH OOYYAIOUIMXCS MO
OCBOCHHUIO COJAEpKaHMsI OHOJOTHYECKOro 00pa3oBaHUSI Ha YPOBHE CpelHero oOuiero
o0OpazoBaHwUsI.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE CpelHEro oO0IIero oOpa3oBaHHUs 3aBeplIacT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUE 3HAHUI
oOyuaronuxcs o >KUBOH MPHUPO/Ie, OCHOBAX MOJIEKYJIAPHOM U KJIETOYHON OMOJIOTHH, SMOPHOJIOTUU
U OHOJIOTUM PA3BUTUA, TEHETHKH, CEJICKIIMH, OMOTEXHOJOTHH, HBOJIOIMOHHOTO YYEHHUS U
9KOJIOTHH.

N3yuenue yuebHoro npeamMera «buomnorus» Ha yriayOJIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOJIFOTOBKY O0yYaroIuXcs K OCIeIyIoIeMy MOJy4eHHI0 OMOJIOTHYECKOTO 00pa30BaHMs B By3ax
U OpraHM3alusAX CperHero MpogeccHoOHaIbHOro o6pa3oBaHus. OCHOBY €ro cojep>KaHHs
COCTaBIIsIET cHUCTEMa OHOJIOTUYECKHX 3HAHWH, MONYyYEHHBIX NpPHU H3YUYEHUU OO0YyJaroIIUMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3eioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 kiaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHbl U YIITyOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, KMBOTHBIX, Tpubax, OakTepusiX, OpraHu3Me 4YeIOBEKa,
OoOImMX 3aKOHOMEPHOCTSX KHU3HH, JIOMOJHHUTENbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
MIPUKJIATHOTO M TIOMCKOBOTO XapaKTepa, KOTOPhIe MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS



nocieayomero Beibopa npodeccun. Bo3moxkHa Takke WHTErpanusi OHOJIOTMYECKUX 3HAHUHU C
COOTBETCTBYIOLIMMH 3HAHUSMU, TOJTYYCHHBIMU OOYYaIOIUMHUCS NPH U3YyYeHUU QUBNKU, XUMUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaeTr CHCTEMHO-
YPOBHEBBI M 3BOJIOLUOHHBIN MOAXOAbl K HM3ydeHHIO Ouosiornu. CoOrjacHO WM, U3y4aroTcs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emiie, COXpaHeHHs OMOJIOTHYECKOTO pa3HOOoOpa3us
wraneTsl. Tak, B 10 Kiacce M3ydalOTCsl OCHOBBI MOJIEKYISIDHOH W KJIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PA3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, aKTyaIM3HPYIOTCS 3HAaHUS OOydJarommxcs 1Mo OOTaHWKE, 300J0TMH, AHATOMUM,
¢dusmosoruu yenoseka. B 11 kiacce m3y4aroTcsi 3BOJIIOIIMOHHOE YYE€HHUE, OCHOBBI HKOJIOTHH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0YYaroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB M MpaBW, JEXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4yHON KapTHHBI MHMpa, 3HAHUH O CTPOEHUH, MHOTrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OMOIEHO03a, SKOCHCTEMBl, O BbLAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHMOJIOTHH, NMPUKIAJAHBIX acCMeKTax
Ouosnornyeckux 3HaHWM. J[7s pa3BuUTHS M MOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOIOruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJEP>KaHUU MPOTrPaMMBI 110
OMOJIOTUH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
oOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTHYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Henb n3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypoOBHE — OBIaJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3alldU >KUBBIX CHUCTEM
Pa3HOTro paHra v NpuoOpeTeHre YMEHUN UCII0JIb30BaTh ATH 3HaHUA B ((OPMUPOBAHUU UHTEpeca K
onpenenéHHoil obnacTu MpodecCHOHATBHOM NEATEIbHOCTH, CBS3aHHOW C OHWOJIOTHEH, WIH K
BBIOOPY y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCKOro oopa3oBaHusl.

JlocTkeHue 1enu u3ydeHus ydueOHoro mpenmera «buonorusy» Ha yriayOnEHHOM ypoBHE
obecrnieunBaeTcs pelIeHueM CIEIYIONINX 3a/1ay:

OCBOCHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIUSIX, TUIO0Te3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTABJISIFOIIUX COBPEMEHHYK)  E€CTECTBEHHO-HAy4YHYK KapTHUHY MHpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTSIX OMOJIOTUYECKUX CHCTeM (KJIETKa, OPraHu3M, MOMYJISIHs, BU/I,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMUS  JKUBOW  MPHUPOIbIL:
UCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMUECKUX HayK (MOJIEKYIIAPHOM U KIETOYHOU OHOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJIEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOI
OMOJIOTUH,  MAJEOHTOJOTHUH, OSKOJOTMH); METOJaMH  CaMOCTOSTENIbHOIO  MPOBEAEHUS
OMOJIOTUYECKUX MCCIEJOBAHUN B J1abopaTopuu M B Ipupoje (HaOiroJeHue, H3MepeHHe,
HKCIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZiIcHHEe OOYYarOUUMHCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
UCTOJb30BaTh OMOJIOTMYECKYI0 HH(OPMALIHIO; TOJIb30BAaTHCS OMOJIOTHYECKON TEpMUHOJIOTHEN U
CHUMBOJIUKOM; YCTaHABIIMBATD CBS3b MEXK/IY PAa3BUTHEM OMOJIOTHU U COIMATBLHO-IKOHOMHYECKUMU
1 9KOJIOTUYECKUMU MTPOOIeMaMu YeJIOBEUECTBA; OLIEHUBATD ITOCIIEACTBUS CBOCH JIEITETLHOCTH IO
OTHOLIECHUIO K OKpYKaloIled MNPUPOJHONW cpelae, COOCTBEHHOMY 3J0POBBIO M 3/I0POBBIO



OKpYXAIOIIUX JIFOJeH; OOOCHOBBIBaTh W COONIOAATH MeEpPbl MPOPHUIAKTHKH WHQPEKIMOHHBIX
3a00JIeBaHMIA, MpaBWIa TIOBEIEHUS B TPHUpOJE U oOecrmeueHus Oe30MacHOCTH COOCTBEHHOM
KHU3HEIEATSIPHOCTH B YPE3BBIYANHBIX CUTYalUAX MPUPOIHOTO M TEXHOTEHHOI'O XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITUS B 00JIACTH OHOJIOTHH;

pa3BuTHE y OOYyYarOIMMXCS WHTEIUICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B MpoIecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pemaemMpIMU €10 MPOOJIeMaMH, METOJOJIOTHEeH OMOJIOTHYECKOTO HCCIIEIOBaHMS, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX ~HCCICAOBAHUM, pemeHusl OWOJIOTUYECKUX 33434, MOJICITUPOBAHHS
OMOJIOTUYECKUX OOBEKTOB U TPOIIECCOB;

BOCIIMTaHUE Y OOy4aromMXCcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IEJIOM U K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUpOBaHME DKOJOTHYECKOW, TeHETHYECKOH
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B NPHUPOJIE; MHTEIPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHne 00yJaroIIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(cobmroneHne mpaBWil MOBEACHUS B MPUPOJE, OXpaHbl BHUJIOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHWU COOCTBEHHOTO 370POBbSI U 3J0POBbsl OKPYXKAIOIMIMX JroAed (coOntoneHus mep
npoduIaKTUKH 3a00J€BaHN, 0OecCTIeUeHE O€30TTaCHOCTH KU3HEACSITEIIbHOCTH B UPE3BhIYAHBIX
CUTYaIllUsIX IPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HMCIOJIb30BAHHS OMOIOTHIECKIX
3HaHUU U YMEHHN B IOBCEHEBHOM JKNU3HU;

CO3JJaHME YCIOBUHM [JIi OCO3HAHHOTO BbIOOpPAa OOYy4YalONIMMUCS WHIUBUAYAIbHOU
0o0pa3oBaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHenyomeMy MnpodecCHOHATILHOMY
CaMOOIIPENICNIEHUIO, B COOTBETCTBUM C HWHIMBUAYAJIbHBIMU HHTEPECAMHU U HOTPEOHOCTAMHU
peruoHa.

OO0miee 9MCIIO 4YacoB, OTBEICHHBIX HA HM3ydeHHWE OWOJOTMU Ha YTriayOJIE€HHOM YpPOBHE
cpenHero oomero oopasoBanus, coctabisieT 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hezem0),
B 11 xmacce — 102 gaca (3 4aca B HezIemIo).

OT100p opraHu3alMOHHBIX (POPM, METOAOB U CPEICTB 00YyUEHHsI OMOJIOTUH OCYILLECTBIIAETCS
¢ y4€ToM cHelu(pUKH €ro CoJepKaHHs M HalpaBIEHHOCTH Ha MPOJOJIKEHHE OMOJIOrMYECcKOro
00pa30BaHus B OpraHU3aLUAX CPEJHETO MPO(ECCHOHAIBHOIO U BBICIIEr0 00pa30BaHMU.

OO0s3aTenbHBIM YCIOBHEM IPU 00y4€HUH OMOJIOTMHM Ha YriayOJI€HHOM YpOBHE SIBIISETCS
IIPOBEICHUE JIa0OpAaTOPHBIX M IpakTHuecKux pabor. Takxke yuacThe oOydarouuxcs B
BBITNIOJIHEHUH IIPOEKTHBIX U y4eOHO-HCCIIE0BATENBCKUX paO0T, TEMATHKA KOTOPBIX OIpeAesIeTCs
yUUTEJIeM Ha OCHOBE MMEIOLIMXCSI MaTePUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX
YCIIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACICEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHSI OMOJIOTHH.
buonoruveckne Haykm W M3ydaeMmble UMHU TpoOiembl. DyHIaMEHTAIbHBIC, MPHUKIATHBIC U
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne OuoJoruu B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cszannbie ¢ 6noorueil. 3HaueHrue OMOJIOTUH B TPAKTUUECKON AEATEIbHOCTH
YeJIOBEKa: MEJIUIIMHE, CEITLCKOM X035HUCTBE, TPOMBIIIICHHOCTH, OXpaHe TPUPO/IBL.

JdeMoHcTpauuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Memnnens, B. U. Bepnanckuii, U. I1. [1anos, Y. 1. Meunuxos, H. U. Basunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTeMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ononoruu. CBONCTBA )KUBBIX CUCTEM: €AHMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJOKHOCTh M YHOPAIOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOIICHOTUYECKHIA ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuznp kak ¢opma cyiecTBoBaHUsI MaTepuu. Hayku, u3zydaroniue HBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aLUH.

N3yuenune xuBbIX cucteM. Meroasl Omojornyeckord Hayku. HaOmiomenue, maMepeHue,
JKCIIEPUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCUMOU
nepemeHHol. I[lnanupoBanme skcnepumenta. llocranoBka u mpoBepka rumnote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ Ao0CTOBepHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. OlieHKa
JIOCTOBEPHOCTHU IMOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKAaKEHUSI PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuet u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOrHYEcKHe CHCTEMBI,
«CBOICTBa KUBON MaTtepun», «YPOBHU OPraHU3alUU )KUBOU NMpUpob», «CTpoeHUEe )KUBOTHOM
KJIETKN», « TKaH! )KUBOTHBIX», «CHCTEMBbI OPTaHOB YEJI0BEYECKOTO OpraHnu3Ma», «buoreoueHos»,
«buocdepa», «MeToabl U3ydEHUS )KUBOU TPUPOIBD.

O6opynoBanue: 1abopaTopHOE 000pYIOBaHUE IS MPOBEACHUS HAOMIOICHUHN, U3MEPEHUI,
SKCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnosb30BaHUE Pa3IUYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — crpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHs, Xpomarorpadus,
anekTpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHS.
Kongokanvnan mukpockonus. Bumanshoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopws
Pa3BUTHSI METO/I0B MUKPOCKOITHUN.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KJIETOYHOW OHOJOrHHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMunueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepanbHbI€ BelIecTBa KIETKH, UX Ouosiornyeckasi pojib. Posib KATHOHOB U aHHOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. IlepBuuHast cTpykTypa Oenka, HenTHIHAS
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHAs CTPYKTyphl. JleHaTypamus. CBoiicTBa O€IKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHOCaxXapuapl, IUCaXapHIbl, OJMTOCAXapu/ Ikl U TIoJMcaxapu sl OOmIuii miaH
CTpOeHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIriieBoJ0B. buonornueckue QyHKIINN YIiIeBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHEIE CBOMCTBA. Knaccudukanus  nmunumos.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOuue
CBOMCTBa OHMOJIOTHYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hykneunossie kucinotel. JIHK u PHK. Crpoenne nyknemHoBbix kuciaoT. HykieoTumsl.
[Tpunuun komrmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpais.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Bunst PHK. ®yakuun PHK B kinetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mmojiekysie AT®. buonoruueckue
¢byukun  AT®. BoccraHoBlieHHBIE TEPEHOCUMKHM, UX (GYHKIMM B KJIeTke. /[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl OuoMoliekyl. Mooderuposanue cmpykmypsvl u  QyHKyui
Ouomonekyn u ux Komniexkcos. KomnvromepHulil Ou3atin u opeanuyecKuti CuHme3 OUOMONIEKYI U Ux
HenpupooHbvLX AHA0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caunrep, C.
IIpy3unep.

Huarpammbl:  «Pacnipenenenrie  XMMHUYECKUX DJIIEMEHTOB B HEXHUBOW MPUPOJELY,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B KMBOU MPUPOJIEN.



Tabmuuer u cxemsl: «l[lepuoanyeckas TabnuIa XMMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpOoeHHE MOJIEKYJIBl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyKEeHHE OCITKOB C TIOMOIIIbIO KAYSCTBCHHBIX PEAKITUI.

JlabopaTopHas padora «liccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON M aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas audd@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacOCa. DHJIOIMTO3: MMHOIUTO3, (haromuTo3. Jk301uTo3. Kierounas cTeHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

[urommazma. I[luro3osb. [lurockener. [IBmkenue uurorazmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HporazMarudeckas cetb (DIIC), anmmapar ['ombmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3anuMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKU peTukyinyM. CekperopHas QyHkius anmapara [onbmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIACTUABL [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpybouku. Krnetounsii 1mentp. CTpoeHue W J[BIKEHHE JKIYTHKOB M PECHHYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOSHHE W (PYHKIIUU.
SnepHblii 6enkoBbIH MaTpHKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(ha3HOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTEIbHAs ~ XApaKTEPUCTHKA  KIETOK  J3YKapUOT
(pacTuTenbHOM, KUBOTHOH, TPUOHOI).

JdeMoHcTpanuu



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

Tabmuupr u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENIbHON KIEeTKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MMKpPOIpPENapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBaHue 1uasmMoin3a M JEMIa3MOJM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHHS IUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALINS U TUCCUMWISIIMSL — IB€ CTOPOHBI MeTalbosn3Ma. Tumbl oOMeHa BEUIeCTB:
aBTOTPOQHBIN U reTepoTPOPHBIN. YyacTue KUCI0pOoa B OOMEHHBIX IIpOIeccax. JHEPreTUUECKOe
obecnieueHue kieTku: npespaiieHue AT® B oOMeHHBIX nporieccax. DepMeHTaTUBHBINA XapakTep
peaknuii KIeTogyHoro Meradonn3ma. GepMEHTHI, KX CTPOCHUE, CBOMCTBA U MEXaHU3M JICHCTBHUS.
Kodepmentsl. OTinuns ¢pepMeHTOB OT HEOPraHMYECKUX KaTaln3aTopoB. benku-akTuBaTOpHl U
OeNKHU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pPEAKIUH OT pa3InyHbIX
(hakTopoB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuzcenHvll U
oxcuzenHvlll omocunmes y oakmepuil. Ceemocoduparowue nuUsMeHmovl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xjmoporuiactoB B mporecce potocunte3a. CBeToBass U TEMHOBAs
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuasbix (pakTopoB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHue (POTOCHHTE3A.

XemocuHre3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHUPHUIHMPYIONINE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

Amnaspobnbie opranu3Mbl. Buasl Opoxxenus. [IpogykTel OpoxKeHHs U UX HCIOJIb30BaHHE
YelI0BEKOM. AHa3pOOHBIE MHUKPOOPraHM3Mbl KaK OOBEKThl OMOTEXHOJOTHMH M BO30yAUTENH
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3Hepreruyeckoro oOmeHa. [loAroTOBUTENbHBIN ATall
['mukonn3 — 6ecKUCIOPOIHOE PACHIEIUIEHNE TIIOKO3bI.

buosornueckoe OKucCIeHUE, WIM KIETOYHOE JIbIXaHHe. Poiib MUTOXOHApPUN B mpoueccax
ouonorudeckoro okucienus. Luknudeckue peakuuu. OxkuciautensHoe QochopunupoBaHue.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunmasel. I[lpeumyiiectBa a’poOHOro myTh OOMEHa BEHIECTB TMEpel  aHadPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IDHEpreTndeckuil oOmeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHas padoTta «/I3ydeHne KaTaTUTHYECKOH aKkTUBHOCTH (PepMEHTOB (Ha IpUMepe
aMuJIa3bl WM KaTajasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPOJIa B PACTUTEIIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3anus eé B KJIeTKe

Peaknun matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUYHOTO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbii cuHTe3 PHK. IIpuHOuMIBI TpaHCKPUNIMU: KOMILJIEMEHTAPHOCT,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcioBust
o6uocunTesa 6enka. Koguposanue aMmuHokucnoT. Ponbs pubocom B GuocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi reHoMa y NMpoKapuoT U
9yKapuoT. Perynsauus akTHBHOCTH T€HOB y TpokapuoT. ['unoresa onepona (®. XKako0, K. Mano).
Monexynapuvie mexanusmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pecynayuu
pabomul 2enos. Perynsanns 0OMeHHBIX MpolieccoB B KiieTke. KieTounslii romeocTas.

Bupycer — HekneTounbsie (GOpMBI KU3HU U 00JIUTaTHBIC Mapa3uThl. CTpOEHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHrle 3a00s1eBaHus YeoBeKa, )KUBOTHBIX, pactenuii. CI11 /], COVID-19, counansHbie
Y MEAUIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6onvuux maccusog («bigdata») cmpyxkmyphoix
buonozuueckux oanHvlx. Hanomexnonozuu 6 buonocuu u meouyune. Ilpoepammupyemoie ¢pyHxkyuu
benxos. Cnocobovl 0ocmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYyCHI»,
«baxTtepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKUI), CHUHTETUYECKHH M MOCTCHHTETUYECKUH (IMPEMUTOTHUECKUN) MEPUOIbI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbBHOCTh. MexaHusm
permukaunu JIHK. Xpomocomel. Ctpoenue xpomocoM. Termomepsl 1 TeoMepasa. XpoMOCOMHBIN
HaOOp KJIETKH — KapuOTHIL. J[MIIOMIHBIA M TarIOMAHBIN Habophsl XpoMocoM. ['omMonoruyHbie
xpoMocoMsl. [Tos10BBIE XpOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
murto3a. KaprokuHes n uutoknHes. buonornyeckoe 3HadeHuE MUTO3A.

Perymsimust MuToTHuYecKOoro HuMKIa kieTkd. [IporpamMMmupyemasi kiieTouHas THOENb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas knemkay» — 6uoungopmamuyecxue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI MUK KICTKW», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKA KOpeElIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACITEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

B3anMocBs3p 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CHCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM )KMBOTHBIX U YeJIOBEKA. THUIbI )KUBOTHBIX TKAHEH: SMIUTENNAIbHAsA, COCTUHUTENbHAS,
MbITIeYHas, HepBHas. OCOOEHHOCTH CTpoeHUs, QYHKIIMA U PACIOJIOKEHHUSI TKAaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeKa. OYHKIIMU OpPraHOB U CUCTEM OPIaHOB.

Omnopa tena oprann3moB. Kapkac pactenuii. CkeneTsl 0JHOKJIETOYHBIX U MHOTOKJIETOUYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHU ckesieT. CTpOCHUE U TUIIbI COSMHEHUS KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKEHHE OJHOKJIETOYHBIX OpraHu3MoB: amEOOUAHOE,
KI'YTUKOBOE, pECHUYHOE. J[[BW)KEHHE MHOIOKJIETOYHBIX PACTEHHWIl: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MblleyHas cucrema. Pedexc. CkeneTHbie
MBIl U UX paboTa.

[Iuranue opranusmoB. [loryomenue BOJbI, YIIIEKUCIOTO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHusmu. Ilutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IutaHnne NMO3BOHOYHBIX KMUBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa 4eaoBeka.

Jlpixanue opranu3moB. [Ipixanue pacteHuil. Jpixanue xxuBoTHbIX. Juddysus razos yepes
MOBEPXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaOepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YeEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMs JETKMX IMO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucTeMa 4YelnoBeka. MexaHus3Mm
BEHTUJISIUH JIETKUX y NITUI U MIIeKONUTaromuXx. Perynsaius apixanus. JlpixareabHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MOB. TpaHCHOpPTHBIE cUCTeMbl pacTeHuil. TpaHcmopT
BEIIECTB Y )KUBOTHBIX. KpoBeHOCHAas cucreMa u e€ opranbl. KpoBeHOCHas cuctema o3BOHOYHBIX
KHUBOTHBIX M yenoBeka. Cepjle, KpOBEHOCHBbIE COCYIbl U KpoBb. Kpyru kpoBooOpaieHus.



OBOJIIOLMOHHBIE YCJIOKHEHUS CTPOEHMSI KPOBEHOCHOM CHCTEMBI I103BOHOYHBIX >KMBOTHBIX.
PaGora cepaiia u e€ perynsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxkpaturenpHble Bakyoiau. OpraHsl BbaeneHus. @UibTpanus, CeKpeLus 1 00paTHOE BCachIBaHUE
KaK MEXaHHU3Mbl paboThl OpraHoB BblIeieHUS. CBs3b IMOJOCTH Tella C KPOBEHOCHOW U
BBIJICJIUTEIIBHON cHCTeMaMu. BpljeneHne y MO3BOHOYHBIX JKMBOTHBIX M 4yesoBeka. [louku.
Crpoenne u QpyHKIIOHUpOBaHNE HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y Opranu3MoB. 3aliTa y OJHOKIETOUYHBIX OpraHn3MOB. Criopbl OaKTEpHii M IUCTHI
MpocTeHMX. 3aliuTa y MHOTOKJIETOuHbIX pacTeHuil. Kyrukyna. CpeacrtBa mnaccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI 1 UX MPOU3BO/IHBIE. 3alllUTa OPraHU3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBI W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cuctema u peduiekTopHasi perynsdnus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

['yMopanbHas peryisiiuss W SHIOKPUHHAs CHUCTEMa JXMBOTHBIX M 4enoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TropMOHOB. B3anMMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipsr u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOJIOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
MMO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHHiD,
«KopueBbie cucrembl», «Ctpoenue crednss», «CTpoeHue IHCTOBOM miacTUHKWY, «TkaHu
XKUBOTHBIX», «Ckener 4enoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenpHas cucrema», «HepBHas cuctema», «Koxa», «MplmedyHas cucreMay,
«BplenurenbHas cucremMa», «JHIOKpUHHAsA cucrema», «CTpoeHue MbIuib», «MMyHUTETY,
«KumeunonosnoctHele», «Cxema nuTaHus pacteHuil», «KpoBeHOCHbIE CUCTEMBI MO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHUE H0KIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cuctema msrymku», «HepBHas cucrema
npecMbIkaomuxcsa», «HepBHas cucrema nrtuny, «HepBHas cucrteMa MIIEKONUTAIOIIUX,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIPhl KOMHATHBIX pacT€HUl, repOdapun pacTeHUI pa3HbIX OT/ENOB, BIaKHbIE MTPENapaThl
KHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIMN OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
00opy0BaHuE JUIsl IEMOHCTPAIIMH TOYBEHHOTO U BO3/YIIIHOTO MUTAHUS PACTEHUH, pacillerIeHus
Kpaxmasia U 0elKoB moJ JaeiicTBueM (hepMeHTOB, 000PYAOBaHUE ISl IEMOHCTPAIMH OIBITOB MO



W3MEPEHUIO0 JKU3HEHHOM EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJIbHbIX JIBUKECHHUW, MOIEIH
rOJIOBHOI'O MO3Ta Pa3jNyYHbIX )KMBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JladopaTopHas pa6ora «/3ydueHne opranoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pa3muHoxenue. [lonoBblie kineTkw, wiau ramerbl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeHO3a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapiieBoe pa3BuTue. 'amerorenes y ;kuBoTHbIX. [looBbIe xene3sl. OOpa3oBaHue
1 pa3BUTHE MOJOBBIX KIeToK. CriepMaToreHe3 u ooreHes. CTpoeHne NOJOBBIX KIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHnorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTHSl — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenesz — 0o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgoeernos u
Mmooenu mopgoeenesa. Craguu SMOpHUOTeHE3a KUBOTHBIX (Ha MpuMepe JATryiikH). JpoGienue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opobnenue. bracmyna, munvi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIEBble JUCTKU (TacTpyssius).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIUCTKOB. B3anMHOe BiMsHHE YacTei
pa3BHUBAIOIIETOCS 3apo/ibliia (AMOpHUOHANIbHAS UHIYKLINA). 3aKJIa/iKa IUIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3ysbTaT UepapXuyecKuX B3aUMOJICHCTBUI reHOB. BriusiHue Ha SMOpHOHANIbHOE pa3BUTHE
pa3aMyYHbIX (PAaKTOPOB OKPYKAIOIIEH CpPeIbl.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbi Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€CO3BOHOUHBIX M IO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHHE NMPSIMOTO U HEMPSAMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunber pocta XUBOTHBIX. DakTOpbl pEryasillMM pPOCTa KUBOTHBIX U 4esnoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. [lepuonbl OHTOreHe3za dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

Pa3zmHoxkenue u pazputre pacteHui. ['amerodut u ciopodut. Meio3 B )KM3HEHHOM ITHKIIE
pactenuii. O6pa3oBaHue CIOp B mpoliecce Meio3a. ['ameTorenes y pactenuid. O1ji010TBOPEHHE U
pa3BUTHE PACTUTENbHBIX OPraHu3MoB. JIBOMHOE OIIOJOTBOPEHUE Yy LIBETKOBBIX PACTEHMII.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryysiii OHTOI€HE3a Y PACTEHUN U AKUBOTHBIX.

JdeMoHcTpanun

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

Tabmuiel u cxemsl: «BereratuBHOE pa3MHOKeHUE», « THUMBI OECIONOr0 pa3MHOKECHUS,
«Pa3MHOXeHHE XJTaMUJIOMOHaAb», «Pa3MHOXEHHE JIBIUVIEHB», «Pa3MHOXXEHHE THIPBDY,
«Meiio3», «Xpomocombl», «['amertorenes», «CTpoeHHE SULEKIETKH M CIIEpMaTO30UAa»,
«OCHOBHBIE CTaJIMU OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BUTHE», «Pa3BUTHE MAICKOTO KYKay,
«Pa3Butne capaHum», «Pa3zBuTue nArymku», «J{BoilHO€ OIUIOAOTBOPEHHE Yy IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIBHBIX M JABYIOJIBHBIX pacTeHUi», «KW3HEHHBIN LUK
MOPCKOM KanmycTbl», «KU3HEHHBIN UK MXay, «KM3HEHHBIN [TUKJI MaIOPOTHUKAY, « KU3HEHHBIN
LIUKJI COCHBD».



O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOTIPENapaThl SHIEKIETOK U CIIEPMATO30UI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BoisBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
AKUBOTHBIX».

JladopaTopHas padora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

Wcropus cTaHoBiIeHMS U pa3BUTUS T€HETUKHU Kak Hayku. PaboTsl I'. Mengens, I'. ne @pusa,
T. Moprana. Ponb oTeuecTBeHHbIX Y4€HbIX B pa3BuTuu renetuku. Padorsr H. K. Konsrosa, H. U.
BasuiioBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
TeHbl, AJIbTEPHATUBHbIC INPU3HAKH, JOMHHAHTHBIM M PELECCUBHBIM MpPHU3HAK, T'OMO3HUIOTa,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

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

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

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

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBorii 3akoH MeHaens — 3aK0H e IMHO0Opa3usi THOPUIOB
nepBoro nokoJieHust. [IpaBuno nomuHupoBanus. Bropoit 3akoH MeHienst — 3aKOH paclleTUICHUS
npu3HakoB. LluTojormueckrie OCHOBBI MOHOTHOPHIHOTO CKpeulMBaHus. ['Hmoresa 4HMCTOTHI
ramer.

AHanusupyroiiee CKpEIIUBaHHE. [TpomexxyTOUHBIT XapakTep HacJIeI0BaHUSL.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CueruieHHOe HacienoBanue npu3HakoB. Padoter T. Moprana. CuersieHHOe HacaeI0BaHUE
IFE€HOB, HApYIIECHUE CLCTUICHU MEXAY F'eHaMU. XPOMOCOMHAsi TEOPHUs HACIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbli M TreTeporaMeTHblil MoJ. ['eHeTnyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrtasz. [lomumepus.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3HOJOTMYECKUX MPOIIECCOB, MOBEACHHUS U KOTHUTUBHBIX QyHKIMH. ['eHeTHuecKkne MexaHu3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3IUH — MApa3UT» U «XO35IMH — MUKPOOHOMY.
I'eneTnyeckue acmekThl KOHTPOJSI M M3MEHEHHUsl HACIEICTBEHHOW MHGOpPMAIMU B MOKOJICHUSIX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckperuBanue», «HenonHoe nomuHupoBaHuey, «CLENIeHHOE HACIE10BaHNe
MPU3HAKOB y Apo30¢uis», «I eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBanue: MOJENb JUISl JEMOHCTpAIMK 3aKOHOB eIMHO00pa3usi THOPHUIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTMOPHUIHOTO CKpEUIMBAHUS Yy
IPO30(HUITBD).

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE MpPHU3HAKW. Buasl U3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Noranncen). CoiicTBa MOAM(PHUKAITMOHHON H3MEHUNBOCTH.

I'eHoTunMueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKOM HM3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYUBOCTH. Pojb KOMOMHATHBHON M3MEHYMBOCTHU B CO3JIJaHUM T€HETUYECKOIO pazHOOOpa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W mojoBble MyTauuu. [IprumHBl BO3HUKHOBEHHMS MyTauui. MyTareHsl U HX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POlb INULEHEMUYECKUX GaKmopos 6 HaAcied08aHuu u
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMOuHaTHBHAS U3MEHYHBOCTEY, «Meio3y, «OmiogoTBopeHuey, «I'eneTnueckue 3a00aeBaHus
yesoBeKay, «Bunpl myranuii».

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopunass padora «McciaemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PUKAIIMOHHOM
n3MeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eneTnka yesioBeKka

Kapunotun uenoseka. MexayHapoaHass IporpamMMa HCCIEIOBAaHUS TI'€HOMA YeJOBeEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4Yunciie ¢ moMoupro T11P-
aHasnn3a. HacnenctBeHnHble 3a00s1eBaHNs YeslOBEKa. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHMUYECKMX 3a00JIeBaHMW YeloBeKa. MeIHMKO-TeHeTHYeCKOe
KOHCynbTHUpoBaHue. CTBONOBbIE KIETKH. [IoHATHE «TeHEeTHUECKOro rpy3a». ITUHYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (HakTOpPBI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXKarollend cpenbl. l'eHeTndeckas MNpeapacrosioKeHHOCTh
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3Y4€HUS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAIIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi oOpraHusMoB

JlomecTukanust U ceyekuus. 3apoxkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JJaHUH COPTOB PACTEHUI U IOPOJ1 )KUBOTHBIX. COpT, MOpO1a, IITaMM. 3aKOH FTOMOJIOTHYECKHAX
pAoB B HacieAcTBeHHOW m3MmeHunmBocth H. M. BaBuiioBa, ero 3HaueHue AJis CEIEKIIMOHHOMN
paboTEHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MIOMOIIBIO OLEHKU (DEHOTHIIa MOTOMCTBA U OTOOP MO F€HOTHUITY C IIOMOIIBIO aHAJIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp30Banre TeHOMHOTO peaKTUPOBAaHUSI 1 METOA0B pekoMOnHaHTHRIX JIHK s momydeHus
HCXOJIHOTO MaTepuaia JJisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuauar. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBanue rerepo3uca B cenekiuu. OtnanéHHas TUOpUIU3ALUAL.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUCie C NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHULL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToptpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

TaGnuue! u cxemsbl: «L{eHTpBI TPOUCXOKAESHUS U MHOTOOOpa3Us KyIbTYPHBIX PaCTEHHI»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACIEACTBEHHOW HM3MEHYMBOCTH», «METOIBI CENEKIUWY,
«Otnanénnas rubpuanzanusy», «MyrareHes».

JlabopaTopHasi padora «/3yueHne COpTOB KyJIbTYpHBIX PAaCTEHHH M NOPOJ JOMAIIHUX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJICKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OPaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MOJTy4eHHE KMUCIIOMOJIOYHBIX MPOAYKTOB, BUHOAene. Mukpoouonornyeckuii cuare3. OOBEKTHI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYMPOBAHHUSI TEHOMOB C LIE€JIbIO MOJTYYEHUsI OPraHU3MOB M UX KOMIIOHEHTOB, COJIEPKAIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CENEKUNH pacTeHui. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHcTpyKIus SHLIEKIETOK U KIIOHUPOBAaHUE KUBOTHBIX. METO ] TpaHCIUIAHTAIUH SIIEP KJIETOK.
Texunonocuu  0300poénenus,  KyIbMUBUPOBAHUS U  MUKPOKIOHANLHO2O — PASMHONCEHUS.
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI M T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYHMPOBaHHUE
pekomOunantHeX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXCHEPHH. OKOJIOTHYECKHE M OSTUYECKHE TMPOOJIeMbl TEHHOU
VHXEHEPUU.

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 POTeoMa YeJI0BeKa JJIs OLIEHKH COCTOSHUS
€ro 3710poBbs. Mcrosb30BaHue CTBOJIOBBIX KJI€TOK. TapreTHas Tepanus paka. 3D-6noumxenepus
Ui pa3paboTKH (hyH/IaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTHM, CO3JaHUSI KOMITJIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJOTUH TPEXMEPHOro OMONPUHTHHra U ckadoJIUHra A pelieHus
3a/1a4 NEPCOHAN3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKUMH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmuet  u cxembl:  «lcrmonp30BaHWE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

JKekypenst «bUOTEXHOJIOTHS — BaKHENIIasi MPOU3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pa3sBUTHE IBOJIOLMOHHBIX NIPEACTABICHUI B 0M0JI0THH
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHUS JapBUHMU3Ma. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boaronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3sMHOXEHHS OpraHW3MOB, HACJIEJICTBEHHAs HM3MEHUYMBOCTh, OOppOa 3a CyIIeCTBOBAHHE,
€CTEeCTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmienue cuaTeTndeckoi Teopuu dBoionuu (CTI). HelrpanbHasi TeOpUs SBOJIOIHH.
CoBpeMeHHas HBOJIIOIMOHHAS OHOJIOTHS. 3HAUCHHE DBOJIOIMOHHON TEOpHH B (OPMHPOBAHUHU
€CTeCTBEHHO-HAYYHOU KapTHHBI MUPA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonnein, . K. bemnses.

Tabmuuer u cxemsl: «Cuctema xuBoid npupoasl (mo K. Jlunnaew)», «JlecTHUIa KUBBIX
cymects (1o Jlamapky)», «Mexanu3m GopMHUPOBaHUS IPUCTIOCOOTICHUIN Y PACTEHUI U KHUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyra nyremectsust U. lapsunay, «Haxonku Y. JapBunay,
«Dopmbl 60pHOBI 32 cymiecTBoBaHue», «[loposl romybdeit», «MHoroodpasue KylIbTypHBIX (hopm
KarmycTel», «[lopoabl MOMamrHWX >KMBOTHBIX», «Cxema 00pa3oBaHHs HOBBIX BHIOB (mo Y.
HapBuny)», «CxeMa COOTHOIIEHHs IBWKYIIMX CHJI 3BOMIONHNY», «OCHOBHBIE TOJOXECHUS
CHHTETHYECKOM TEOPUH IBOIIOIIUI.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[Momynsimust kak »ieMeHTapHas eauHuIa 3Bomonnu. COBPEMEHHBIE METOIBI OLEHKH
TeHETHYECKOTO Pa3HOOOpas3usl U CTPYKTYPHI MOMYISIni. MI3MeHeHne reHo(hoH 12 MOMyYIISIIUN KaK
JJIEMEHTAPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTudeckoro pasHoBecus JIx. Xapmau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONMH. MyTallMOHHBIN MpOIIeCC.
KombOunatuBHas n3MeHYUBOCTh. [[peiid reHoB — ciydyaiiHble HeHAINTpaBJIEeHHbBIEC N3MEHEHUS YaCcTOT
ajtenedt B nomynsusax. Dddekt ocHoBatens. Igpgexm oymouiiounoco coprviuxa. CHudicenue
2EHeMUYecKko20 pazHooopasus. npuyunsl u cieocmsus. Ilposenenue sgpgpexma opetipa eenos 6
oonbuwux u manvlx nonynayusx. Murpauuu. M3omsims nmomymsinuii:  reorpaduueckast
(mpocTpaHCcTBEeHHAs ), OHoJIoTHYecKast (Pernpo yKTHBHAS).

EctectBennsiii otOop — HampaBisiouiuii ¢axtop sBostonud. POpMBI €CTECTBEHHOTO
oTOOpa: IBWXKYIIUNA, CTAOWIU3UPYIONUIUH, pas3pbIBalomui (au3pynTtuBHBIN). [lomoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOUMU. BO3HHKHOBEHHE
npucnocobaeHunit y opranuzMoB. ApoMopdo3bl 1 uanoagantauuu. [lpumeps! npucnocobaeHuit y
OpraHu3MoB: MopQojoruueckue, (HU3NOIOTHYECKUE, OUOXMMUYECKUE, IOBEJACHYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHUKPOIBOIIOLUU.
M3onsuuss — kimoueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pazoBaHUS:
alonarpuyeckoe (reorpaduueckoe), CHUMMOATPHUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JIuTeIbHOCTb SBONTIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl (GOpMUPOBaHHS OMOIIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OMONOTMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
6nopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cI1OCcOObI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabmuie! u cxembl: «MyTallmoOHHAsS U3MEHYUBOCTLY, «[loMyIsIIIMOHHAsA CTPYKTYpa BUAAY,
«CxemMa mposiBleHHs 3akoHa Xapau—BaitHOepra», «/IBHKyliHe CHIIBI  SBOJIOIHI,



«OKOJIOTHYECKasl H30JSIIUSA TOMYIAIUNA CeBaHCKOW ¢openn», «l'eorpaduueckas H30IAIM
JIMCTBEHHUIBI CUOUPCKOM U JIMCTBEHHUIIBI JaypcKoiD», «[lomynsuroHHbIe BOJIHBI YMCIEHHOCTU
XAIOITHUKOB M KepTB», «Cxema JecTBUS eCTECTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MnpycTpranbHbIi MEJIAHU3MY, «OKusbie HCKOIIaeMBbIE»,
«[lokpoBuTENbCTBEHHAs OKpacka XHUBOTHbIX», «lIpenynpexparomas oOKpacka KUBOTHBIXY,
«Du3nosornueckue aganrtanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHLHOCTHY,
«Kputepun Bupa», «Bunpl-nBoiinukn», «CrpykTypa Buga B mpupoae», «CrocoObl
Bujo00Opa3oBanus», «l'eorpadguueckoe BuAO0OOpazoBaHWE TPEX  BHUJIOB  JIAHJBIIICH»,
«DKOJIOTUYECKOE BHU000pa3oBaHuEe BUAOB CHUHHUL, «llomumumounsl pacrenuity, «KamyctHo-
peIeUHbIN THOPUT.

O6opynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH ¢
IpUMepaMy pa3IUYHbIX NPUCIIOCOOJIEHNH, Yydesla NTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6ora «BpIsiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BHIOB 10 MOP(POTOTUUECKOMY KPUTEPUIOY.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto bl u3ydeHust MakposBoronny. [laneonTonornueckre MeToAbl U3y4eHUs SBOJIIOLINH.
[Tepexonubie popmbl U GUITOTEHETUUECKUE PSIJIBI OPTraHU3MOB.

buoreorpaduueckue Meroapl uszydeHus osBomonuu. CpaBHeHue GIOpsl U (payHBbI
MaTEepUKOB U 0CTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buabl-sHAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOrNIECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'emeTnyeckne MeXaHU3MBI HBOJIIOLIMM OHTOTE€HE3a M IOSIBICHMS JBOJIOLUOHHBIX HOBILIECTB.
I'omonornyHele M aHAJOrMYHBIE OpraHbl. PynuMeHTapHble Opransl U aTaBU3Mbl. MOeKyIsipHO-
reHeTU4ecKue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XPOMOCOMHBIE MYTALIMH U BOJIIOLIMS TEHOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) dBoMOUMH. [lpunyun  cmeuvl  yHKYU.
HeoOGpatumocTs 3Bostonu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLHMH.

JdemoncTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, J. ['ekkens.

Tabnuupl n cxembl: «PUIOreHETUYECKUH Psijl JT0IIaIN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPUOHATIBHOTO
Pa3BUTHS NO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTMUHBIE U AaHAJIOTUYHBIE OPraHbl», «PyquMeHTbI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpbl 4YEJIOBEKAa M IIMMIAH3e», «[JlaBHbIE HampaBJICHUS
3BOJIIOLIUNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOLIUI.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['Mmore3a mocTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue oneitaMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
[TpoucxosxaeHue >kU3HU U acTpOOUOJIOTHSI.



OcHoBHBbIE 3Tanbl HEOPraHUUEcKo! 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
Xumuueckass 3BONIONUSA. AOHUOTE€HHBIM CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX.
OmnsiT C. Muutepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHoOMepoB. KoanepBaTHas runoresa
A. W. Onapuna, runore3a nepBuynoro OympoHa Jlx. XonneitHa, reHetmueckass rumnoresa I
Ménnepa. Pu6osumsl (T. Yek) u runotesa «vmupa PHK» V. I'mnbepra. opmupoBanne meMOpaH
Y BOBHUKHOBEHUE IPOTOKJIETKH.

Uctopus 3emmn u wmertoasl €€ wusydeHus. Vckomaemble OpraHM4eCKHE OCTaTKH.
I'eoxponosoruss u e€ Meronpl. OTHOcuTEeNbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HavanpHble sTansl opranuyeckoil sBosmonuu. [losiBiaeHre U 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. COBpeMEHHblE MHKPOOHbBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl PacTEHUH.
Beixon pacrennii Ha cymy. [losiBeHrne ciopoBBIX pacTeHMI 1 3aBOe€BaHUE NMHU cylin. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUMN.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OcHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBpEMEHHBIX TUIOB. IlepBhie X0proBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[Tpoucxoxnenue miaexkonuTaromux W nTuil. [lpuHiun kmodeBoro apomopdosza. OcBoeHHE
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJam: apxei, MpoTepo30H, Maie030i, Me3030i,
KaitHOo301. OO0Ias XapaKTePUCTHKA KJIMMaTa U reoJIOTHIecKuX mpoieccoB. [losiBnenue u paciser
XapaKTEepHBIX OPraHU3MOB. YTJieoOpa3oBaHUE: €ro YCJIOBHs M BIMSHHUE HAa Ta30BbI COCTaB
aTMoc(hephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3HMChbl mpouuioro. IlpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coXpaHeHus1 6Mopa3zHooOpasus Ha 3emiie.

CoBpemeHHas cucteMa opranuyeckoro mupa. [IpuHIUNBI KjIaccu@UKAIM OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmuet u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacTepa mo uzydeHuro
caM03apoXJieHus xu3Hm», «Cxema onbita C. Mummepa, I'. FOpu», «3Tanel HeopraHudeckon
3BOJIOLUNY, «l'eoXpoHosiornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«Cxema 00pa3oBaHUs SYKapuoT MyTéM cuMOuoreHe3ay, «Cuctema sxuBoil npupoas», «CTpoeHue
BUpYyca», «Apomopdo3bl pacTeHuit», «PuHHOMUTE), «OTHOKIETOYHBIE BOJOPOCIHY,
«MHOroKIeTouHble BOJOpocHn», «Mxu», «llanopoTHukn», «l'010CEMEHHBIE pPAaCTEHUSD,
«Oprasbl IIBETKOBBIX pacTeHuit», «CxeMa pa3BUTHUS KHUBOTHOTO MHPaA», «APOMOPGO3bI
XKUBOTHBIX», «[Ipocreitmune», «KumeunononoctHeie», «llnockue vepBu», «HieHHCTOHOTHEY,
«Prp10B», «3emHOBOIHBIEY, «[IpecMbikatomuecs», «[Ituiely, «Mnexkonutaromuey», «Pa3Butue
JKU3HU B apXeuckou spey», «Pa3BuTHEe XKU3HM B NPOTEPO30MCKON 3pe», «Pa3BuUTHE KU3HU B



1aJIC030MCKOM 3pe», «Pa3BuTHE KU3HU B ME3030UCKOU 3pe», «PasBUTHE )KU3HU B KAHHO30MCKOM
ape», «CoBpeMEHHas! CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTJENOB, KOJIJICKIMHM HACEKOMBIX,
BJIQXKHBIE TpErapaThl XKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMU HIJIOKOXXHUX, CKEJETHI
[I0O3BOHOYHBIX >KMBOTHBIX, Yydeda MTHUIl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, IOJIEe3HBIX
HCKOIIAE€MBIX, MYJISKU OPraHUYECKHUX OCTaTKOB OPraHU3MOB.

Bupryanbnaa JaGoparopnHas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3YyYEHHUIO a0MOTeHHOTO CHHTE3a OPraHMYeCKHX COSANHEHHI B IEPBUYHOM atMochepey.

JladbopaTopHas pabGora «/3ydeHne u ONKMCaHHWE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «3ydueHre ocoOeHHOCTEN CTPOEHNUS paCTEHUI Pa3HbIX OTIEIOB.

IIpakTnueckas padora «3ydueHne 0cCOOEHHOCTEN CTPOSHUSI TO3BOHOUHBIX )KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. METOo/1bI AaHTPOIIOJIOTUH.

CraHoBJI€eHHE TIPEACTABIECHUN O MPOUCXOKICHUM YelIOBeKa. Penuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPHUH.

CxonctBo  yenoBeka ¢ OKMBOTHBIMHM. CHcTeMaTHUecKoe TOJIOKEHHE  YeJIOBEeKa.
CBuzeTenbcTBa  CXOJCTBAa 4YEJIOBEKAa C  JKMBOTHBIMM: CpPaBHUTEIBHO-MOP(OIOrHUECKUE,
aMOpHosIoTUYeCKre, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUecKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM NpPH3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JIBmwxymue critbl ((pakTophl) aHTpOINIOTeHE3a: OMoIorH4YecKue, cormanbabie. COOTHOIICHUE
OMOJIOTMYECKHX U COIMATBHBIX ()aKTOPOB B aHTPOITOTCHE3E.

OcHOBHBIE CTaIUM aHTPOTIOTeHe3a. PaHHKE YenoBekooOpa3Hbie 00€3bsHBI (TPOKOHCYIBI) U
paHHUe TOHTHABI — OOIIMe MPEIKHU YeI0BEKOOOpa3HbIX 00€3bsH U JtoJel. ABCTPaJIONMUTEKH —
JIBYHOTHE TMPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyaa. YenoBek
MPSMOXOIAIIMN U TIEPBBIA BBIXOJ JItojeH 3a mpenenbl Adpuku. YenoBek rennenboeprckuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKUi
KaK BUJ JIIOJEH XOJIOJAHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
4eJl0BeK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u naaeoreHOMHKa.

DBOJIIOLUS COBPEMEHHOIO 4enoBeka. EcTecTBeHHBIN OTOOp B MOMYJSIUSAX 4YelOoBEKa.
MyranuonHslii poniecc U noaumophusm. [lomymnsaoHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bonbiiue packl: eBpormeougHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAallbHAsI), MOHIOJIONIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHuss 4YeloBeka 1o rmiaHere. EauHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSATENBHOCTh pacusMa. [IprucrnocobieHHOCTh YelloBeKa K pa3HbIM yCIOBUSM OKpYKarolen
cpensl. BnusHue reorpaduyeckoil cpeasl U Apeida reHoB Ha MOPGOIOTHI0 U (HU3UOIOTHIO
4eJI0BEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3uueckod (OMONOTHYECKOH) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AQHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKHMX  MOMYIISIUH.
buocouuaneHpie  HWccleOBaHUS ~— OpPUPOJABI  4YenoBeka.  MccimenoBaHuWe — KOPBOJIIOLUHU
OMOJIOTUYECKOTO U COLIUAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IHoptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.



Tabmuier u  cxeMbl: «METOIBI  aHTPOMOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsHBI», «CKeleT YelloBeKa W CKeJeT MIMMIIaH3e», «PyauMeHTh u
aTaBU3MbI», «JIBIKyIlME€ CHJIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpAMOX0oIAuny», «IeHUCOBCKUM YEI0BEK»
«Heanpepranbipy, «KpomanboHIbl», «lIpeaku demoBeka», «ITallbl 3BOJIIOIUU YETOBEKAY,
«PacslI yenosexay.

O6opynoBaHue: MYISKU OKaMEHEJIOCTEH, IPEIMETOB MaTepUaAIbHON KYJIbTYphl IPEIKOB
4eNoBeKa, pernpoayKiuu (pororpaduu) KapTHH ¢ MUDOTOTHISCKUMHU U OHOICHCKIME CIOKETaMU
IIPOMCXOXKACHUS 4eoBeKa, (oTrorpaduu HAaXOJOK HCKONAEMbIX OCTATKOB YEJIOBEKa, CKEJIET
4eJI0BEKa, MOJENb Yeperna 4eloBeKa M yeperna LUIMMIaH3€, MOJIENb KUCTH 4YEJIOBEKa UM KHUCTU
[IMMIIaH3€, MOJENN Topca MPEIKOB YEI0BEKa.

JladbopaTtopnasi pabora «/3yueHue OCOOEHHOCTEHl CTPOCHHSI CKeJieTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui YeIOBEKay.

Tema 6. Ikos10rus1 — HaAyKa 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HA/I0OPraHU3MeHHbIX
CHCTEM C OKpY:KawoLei cpenoi

3apoxaeHue W paszBuTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnara, K. ®. Pymee, H. A.
CeBepuioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazpensl u 3amaum skxosnorun. CBs3b
9KOJIOTHH C APYTUMU HayKaMHU.

Metonpl skosnorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHble. MojenupoBaHue B 3K0JIOTUH. MOHUTOPUHT OKpPYKaIOLEH CpeJibl: JOKAIbHBIMH,
pPErHOHANIBHBIN U TJI00ATBHBIN.

3HaUYECHHE SKOJOTHYECKHX 3HAHWM I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBa CBfA3€H YeNOBEeUeCTBA C MOpUPOJoN. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPhl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxembl: «Pa3nensl sxonorum», «Metoasl 3KoJIorum», «Cxema MOHUTOPHHTA
OKPYXaIOILEn Cpeabl».

JlaGoparopHas padora «/3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCICTOBAHUINY.

Tema 7. Opranusmbl U cpega oOMTaHUS

Okonorudeckre  (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukanus
JKOJIOTHUECKUX  (pakTopoB:  aOuMoTHYECKHEe, OMOTHYECKHEe, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosorndeckux (akropos. [Ipasuno munumyma (K. [lnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak skonoruueckuid akrop. JlelicTBrue pa3HbIX y4aCTKOB
COJIHEUHOT'O CIIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKUE TPYIIBl PACTEHUHM W KUBOTHBIX I10
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoToneproan3m.

Temnepatypa kak skonorudeckuii ¢akrtop. [leiicTBue TemmepaTypbl Ha OpTraHHU3MBIL.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorudeckuii dakrop. IlpucnocobmeHuss pacteHuil K MOAIEPKaHUIO
BogHoro Oamanca. Kiaccudukanus pacTeHuid 1o OTHOILIEHHIO K Boje. llpucmocoOnenus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIITHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTaHW3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucnocobienrs Opranu3MoB K KU3HH B Pa3HBIX Cpeiax.

buonoruveckne purMmel. BHenane 1 BHyTpeHHHE pUTMBL. CyTOYHBIC W TOJUYHBIC PUTMBIL.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: JepeBbs, KYCTApHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJICTHHE TpPABBHI.
XKuzneHnole (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (COOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMmel. [lapazutusm, koomnepanus, MyTyaliu3M, KOMMEHCATU3M
(KkBapTHpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qabpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMI IS CYIIECTBOBAHUS
OpraHU3MOB B cpejie ooutanus. [I[puHINI KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHIO K CBETY», « T eIIIOKPOBHBIEC )KUBOTHBIEY», «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3UOJIOTHYECKUE aanTallud >KUBOTHBIX», «Cpenbl OOWTaHHUS OPraHU3MOBY,
«buonornyeckue putmMbly, «Ku3zHeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«9KOCHCTEMA IMIMPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMA XBOMHOTO Jiecan, «Llemu muraHus»,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

O6GopynoBanue: repbapuu pPAacTEHWH W JKUBOTHBIX, MPUCIIOCOOJICHHBIX K BIIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOWBBIX W
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTteHus, repoapuu U KOJUIEKIIUU TETJIONI00MBBIX, 3UMOCTOMKIX, MOPO30YCTOMUMBBIX PACTEHHI,
yy4yena TTUIl M 3BEper, repbdapuu pacTeHHid, OTHOCAIIUXCS K TUrpoduram, KcepoduTam,
Me30(uTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOIIKX B Pa3HBIX
cpenax, TrepOapuM M KOJUJIGKUMHM pAacTeHUH W JKUBOTHBIX, OOJaJaloIIUX YepTaMu
MIPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUU JKHU3HM, TepOapuu U KOJJICKIUU
PacCTeHM U KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH >KUBOTHBIX, YYACTBYIOIIHX B
Pa3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JladopaTopHas pa6ora «BpisBlIeHHE TPUCTIOCOOICHUI OpraHU3MOB K BIUSHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISIIHI

DKOJOTUYECKHE XapaKTepUCTUKU nomynsauuu. [lomynsnus kak Ouonoruyeckas cHUCTEMA.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKkux OaphepoB U OCOOEHHOCTEH OHOJOTMU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI OMysaiuii. OCHOBHBIE TTOKA3aTENH MOMYJISIINN:
YHCIIEHHOCTh, TJIOTHOCTh, BO3PACTHAs U TOJOBas CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPAITHSL.

DKkonoruveckasi CTpykTypa mnonynasiuuu. OleHKa YHCIeHHOCTH momynsuuu. luHammuka
MOMYJSIIAK U €€ perynsnus. buotuueckuil MoTEHIMAT TOMYJSi. MoaeaupoBaHue TUHAMUKI
nonymsiiuu. KpuBble pocTa YMCICHHOCTH monyisiuu. KpuBble BbDKUBaHUS. Perymsmus



YHUCICHHOCTH NOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKojoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOutanue. MHoOromepHast MOJETb
skoJiornyeckoil Humu k.M. XarunHcona. Pasmepsl 3xonorndeckoil Humu. [loteHimansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BuIbl M KX KU3HEHHBIE CTpPaTErHH.
DKOJIOTHYECKUE YKBUBAIICHTBHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud >KMBOTHBIX. buosiornueckue uHBa3uu
YyXKEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsium», «IIpocTpancTBeHHas
CTpyKTypa mnomynsiuuun», «Bo3pacTHele mnupamMujpl nonmyiasaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTU 3eMJIM Pa3IMYHBIMU OpraHuzMamm», «Monens 3kosnorudeckoit Humm k. .
XaTynHCOHaAY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pa6ora «IIpucrmocobieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). ®DyHkuuoHanbHble OJIOKU
OpraHU3MOB B SKOCUCTEME: MPOAYLIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotudeckue 050ku 3kocucteM. [1ouBbI U UIIBI B 3KOCHCTEMAX.
KpyroBopoT BemecTB 1 MOTOK SHEPTUH B 3KOCUCTEME.

OcCHOBHBIE TOKA3aTENHN HKOCUCTEMBI. bromacca u npoayKuus. DKOJIOTMYECKUE MUPAMUIBI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuH. [lepBUuHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe cooOmiecTBo.
buopaznoobpasue 1 NoJHOTa KPYroBOpOTa BEHIECTB — OCHOBA YCTOMYHMBOCTU COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOcCUCmEMbl 03Ep U peK. IKocucmemvl MOpeu U OKEeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbviHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuma wmexny
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢opa u dayna.
CunanTponuzanus TropoJckoi  ¢dayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3’KOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aUMO/ICHCTBUI OpPraHU3MOB B 9KOCHUCTEMAX.
Ponv rackaonoeo aghgpexma u 6u006-30ugpuxamopos (kirouesvix 6u008) 6 YHKYUOHUPOBAHUU
skocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEKHBIMU DKOCHCTEMaMH. Y CTONYHMBOCTH
OPraHM3MOB, MOMYJSALMM M DKOCHUCTEM B YCIOBHSX €CTECTBEHHBIX M aHTPOIOIEHHBIX
BO3/ICHCTBUN.

Mexanuzmol  68030eticmeus  3a2pA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KON02UYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo10I0TusT MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCUCTEMA MTUPOKOIMCTBEHHOTO JIECay,
«JKocucreMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenn nuTanus (nmacTOuiHasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUPaMUIa YHCe», « DKOJIOTHYEeCKas MUpaMuia OMoMacchl», «DKOJIOTHIEeCKas
nupamua s3ueprun», «OdpazoBanue 0onotay, «llepBuunas cykueccus», «BocctaHoBienue yeca
MOCTIE MOKapay, «IKOCUCTEMA 03€pay, «ATPOIICHO3», «KpyroBopoT BemiecTB U MOTOK SHEPTUU B
arporeHosey, «IIpumepsl ypOoIskocucTem».

OGopynoBanue: repbapur pacTEHUW, KOJUICKIIMM HACEKOMBIX, uyuyesna NTHI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHnas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

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

IKCKypeust «IKCKypCHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapnas o0osouka 3emid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
o6uocgepe. Obnactu 6uocdeps! u e€ cocras. Kupoe BenecTBo OMochepsl U ero GyHKIHUH.

3aKOHOMEPHOCTHU CyliecTBOBaHMs Onocdepsl. OcodbeHHOCTH Onochepsl Kak rio0ambHOM
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3oHanbHOCTH Onocdepsl. [lonstne o 6uome. OCHOBHBIE OMOMBI CYIIIH: TYyHJpa, XBOWHBIC
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa u GyHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaNa U OMoCc(epHBIX
GyHKIHH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuit, 3. 3rocc.

Tabmuupl u cxemsl: «I'eochepsr 3emmm», «KpyroBopoT azora B npupoje», «KpyroBopot
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B mpupojie», «KpyroBopoTt Bozbl B IPUPOAE»,
«OcHOBHBIE OMOMBI cymIny, «Knumarnueckue nosica 3emiun», « Tynapay, «Taiira», «CmenianHbIi
necy, «llIupokonucTBenHslii gec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuil necy.

Ob6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YeJsioBeKk 1 OKpYykaoumas cpeaa

DKONOTUYECKHe KpU3HChl W HMX NpuuuHbl. BosnelicTBue uenoBeka Ha Ouocdepy.
3arps3HeHre Bo3IynIHoi cpenbl. OXpaHa Bo3yxa. 3arps3HeHue BOAHOHM cpeibl. OXpaHa BOJHBIX
pecypcos. Pa3pymienne noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kiaumara.

AHTpONOTeHHOE BO3/ICIICTBHE HA pACTUTENBHBIN U dKUBOTHBIA MUpP. OXpaHa pacTUTENLHOTO
U OKMBOTHOTO MMpa. OCHOBHbIE MNPHUHLMIBI OXpaHbl Hpupoasl. Kpacuele knuru. Ocob6o
oxpansiemble npupoanslie Teppuropun (OOIIT). botannueckue caibl U 300J0TMYECKHE MAPKH.

OCHOBHBIE MTPUHIUIBI YCTOWYMBOIO Pa3BUTHS YeJIOBEUECTBA U MpUPObl. PannonansHoe
IPUPOJIOTIONIL30BAaHUE M COXpaHeHHe Ouosiormueckoro pasHooOpazus 3emun. OOmue



3aKOHOMEPHOCTH TI00aTBHBIX KOJIOTHUECKHX KpU3HUCcoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEPOSATHBIE TOCIIECTBHSL.

Pa3BuTHE METOMOB MOHHMTOPWHTA PAa3BUTHS OINACHBIX TEXHOT'CHHBIX IIPOIIECCOB.
Cucmemmnbie ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
9Hepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontvie
cucmemvl, obecneuusalowjue O00CMyn K UHGOpMaAyuu NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMAayUL IKOCUCmeM U cnoco608 6opbOblL ¢ OUONOBPEIHCOCHUAMIL.
Pexoncmpykyusa mopckux u HazemHuIx sKoCUCEM.

JdeMoHcTpanuu

Tabmuuet w  cxembl: «3arps3HeHue atMochepbl», «3arpsi3HEHHE THAPOChHEpPhD»,
«3arpsi3HeHue nouBb», «IlapHukoBsIil 3pdexT», «Oco00 oXpaHseMble MPUPOIHBIE TEPPUTOPUL,
«Mogenu ynpaBiasieMOro MUpPay.

Ob6opynoBanue: ¢potorpaduu OXpaHsIeMbIX pacTeHHM 1 KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHol KHUTH perHoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICTICHHIO,
Hanuuue momugayuu K OOy4deHUIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpUuCymumMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3HAHUSL ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA IIPOTPAMMEBI 110 OMoIOrNu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TpaJUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UIUN JIMIYHOCTH, MATPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAaclE€OUIl0 U TpaJulusaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMs yueOHOTro mnpenmMera «broaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIuXcsi PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa U ONbITA JESTENLHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh IPAKIAHCKOM MO3UIMH  OOydaromierocss Kak akTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATEIbHBIX 3a/1a4, BHITIOJIHEHUH OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBJICHHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE y4YUTBIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HbIMH yOSKJACHUSAMH, KyIbTYPHBIMHU LIEHHOCTSIMH U COLUATHHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENBHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIOHEHTOB MPH 0OCYXIEHNH CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COCPIKAHNUS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESTEILHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; PoaMHOM, ropAocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOI SI3bIK U KYJIBTYPY, MPOIILJIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACIICUIO U MMaMSITHUKAM IIPUPOIbI, TOCTIKECHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIIEHUBATH BKJIA]l POCCHICKUX YIEHBIX B CTAHOBIICHUE U PA3BUTHE OHOJIOTHH,
MMOHMMAaHMs 3HAYCHUST OWOJIOTMM B TIO3HAHUM 3aKOHOB TMPHUPOJBI, B JKU3HM 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uaciHas YOS IEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MMOBEICHMUS;

CrOCOOHOCTH OLIEHUBATh CUTYAITUIO M PUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTHPYSICh Ha
MOpPaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJIUTEIISIM, CO3JJaHUIO0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0oB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIOUas ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM NIPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHWIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJIEHHE NPOSBIIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHusi, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOIoIeHHe TUTHEeHUYECKUX MPaBWJI U HOPM, cOalaHCUPOBAHHBIN PEKUM 3aHSATHH M OTIbIXA,
perynspHas ¢u3nyeckas aKTHUBHOCTb), OEpEeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUIGKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYalUsX, YIPOKAIOIIMX 3I0POBbIO U )KU3HU JIFOACH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TFOTOBHOCTb K aKTUBHOU JIEATEIbHOCTH TEXHOJIOIMYECKON U COLMAIbHON HAIPABICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIONHSATH TAKYIO JESTEIbHOCTD;

HWHTEpEC K pa3jMyHbIM cdepaM MNpoQeccHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOpP Oynyiieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11eIecO000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS;



MOBBIIIEHUE YPOBHS AKOJOTMYECKOW KYIbTYpBl: MPUOOpPETEHHE OIbITa IIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI 7151 OKPYKAIOLIEH cpenpl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIeM U IyTel MX pelIeHus;

CIOCOOHOCTh HMCIIOJIB30BATh MPHOOpPETaeMble MPU U3YYCHUH OMOJOTUU 3HAHUS U YMEHHS
IIpU pElIeHUH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABIEHHBIX HAa COXpAaHEHUE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUOB, IKOCHCTEM, OHoCchepsl);

aKTUBHOE HENpUATHE JEHCTBUMN, NPUHOCAIIMX BpE] OKpYKaloled NPUPOIHON CcCpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOIMUECKUE IMOCIEACTBUS IPEIIPUHIMAEMBbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue€ Pa3BUTOIO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KyJIbTYphlI, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOM  HamlpaBJIE€HHOCTH, YMEHHUS pPYKOBOJCTBOBATbCS HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HaIllPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM TMpaKkTUKW, OCHOBAHHOIO Ha JHallore KYJbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JIFOJIbMU U MTO3HAHUS MUPa;

MOHMMaHHe crenupuku OUOJIOTUM KaK HAayKd, OCO3HaHUS €€ poiu B (OpMUPOBAHUU
palMOHAIBHOIO HAyYHOI'O MBIIIJICHUS, CO3aHUH LIEIIOCTHOTO MPEACTaBICHUs 00 OKpyXKaroleM
MHUpE KaKk O €JUHCTBE MpPHUPOJbl, YeJIOBeKa U o0OIIecTBa, B IO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH NTPoOIeM COXPaHEHHsI IPUPOTHOTO PAaBHOBECHUS;

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTMHU JUIsI COBPEMEHHOW LIMBMIIM3ALMU: 0OecredeHus
HOBOT'O YPOBHS Pa3BUTUSl MEIUILIMHBI, CO3/IaHHE NEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelaTh pecypcHble IpoOIeMbl pa3BUTHS YEJIOBEUECTBA, ITOMCKA MyTeH BBIXOJA U3 TII00AIbHBIX
9KOJIOTHYECKUX MPoOIeM U obecrieueHus nepexoia K yCTOMYMBOMY Pa3BUTHUIO, PALIMOHATBHOMY
UCIOJIb30BAHUIO IIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OMOJIOTMYECKUX 3HAHMH B LIEJSIX MOBBILICHUs OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TIPAaMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKIMOHAIBHOM
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit npu U3y4eHuu OMoJIOruH;

[IOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHMs, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCMOJIb30BaTh IOJydaeMble 3HAaHUS JUId aHajdu3a U OOBSICHEHUS SBICHUN
OKpYXXAIOILIEro MHpa M HPOMCXOJSIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHbIE
3aKJIOYEHUST HAa OCHOBE HAy4HbIX (AaKTOB M MMEIOUIMXCS JaHHBIX C LEJbI0 IOJYy4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCHOJb30BaTh OMOJOTMYECKHE 3HAHUS JJIS peIIeHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIUX;

OCO3HAHHE IICHHOCTH HAay4YHOU JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBJIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HEMpPEphIBHOMY OOpa30BaHUI0 U CaMOOOpA30BaHMIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM MO OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMU
MOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJIBTATHI



MertanpeaMmeTHble pe3ysbTaThl OCBOEHUS y4eOHOro mpeamera «buoyorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHUS OOy4aromUXCsd  MEKIUCUUIUTMHAPHBIE
(MexTpeAMeTHBIE) OOLIEHAYYHbIE IOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOU KapTUHBI MUpa
u CHGHI/I(l)I/IKy MCTOAO0B NIO3HAHUA, UCIIOJB3YCMbBIX B €CTCCTBCHHBIX HAaYyKaX (BGHIGCTBO, OHEpTru-,
SBJICHHE, IPOIECC, CUCTEMa, HAy4HBIA (AKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopusi, UCCIIeIOBaHUE, HAOIIOEHNE, W3MEPEHHE, HKCIEPUMEHT U JPYrue); YHHUBEPCaJIbHBIE
yueOHble NieiicTBHs (IIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIONINE
dbopmupoBaHre (PYHKIMOHATBHONH T'PAMOTHOCTH M COIMAIBHOW KOMITETCHIIMH OO0Yy4arOIIHXCs;
CIOCOOHOCTh oOyJaromuxcs UCTIOJIb30BAaTh OCBOCHHBIC MEXTUCIUTIIHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEWCTBHUS B II03HABATEIBHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare u3ydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuarorierocst OyayT copMuUpoBaHBI MMO3HABATENIbHBIC YHUBEpPCAIbHBIE YYCOHBIC JCUCTBUS,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘~IG6HBIC HeﬁCTBHﬂ, PETYJIATHBHBIC YHHUBCPCAJIBHBIC
y‘-Ie6HBIe JIeI\/'ICTBI/IH, COBMECTHAs OACATCIBHOCTD.

MertamnpeaqMeTHbIe pe3yJbTaThl OCBOSHHS TPOTPaMMBI CpeIHEero oO0Imero oOpa3oBaHUs
JAOJIKHBI OTPpaXXaTh:

OBJIaIleHI/Ie YHUBEpPCAJIbHBIMHA yqeﬁanMn Mnmo3HaBaTeJIbHbBIMHU HeﬁCTBHﬂMH:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITEIEHO (OPMYIIUPOBATh W aKTYyaJHM3WPOBATH IMPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIh30BATh MPU OCBOCHHUH 3HAHHUH PUEMBI JIOTHUECKOTO MBIIIICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUs, Kiaccupukanuu, 0OOOIIEHHUS), PACKPHIBATH CMBICT OHOJOTUYECKUX TOHSATUI
(BBIOCTSATH UX XapaKTepHbIC IPU3HAKH, YCTAHABIMBATD CBS3H C IPYTUMU TIOHSATHSIMH);

OTIpENIeNATh LENH MACATENIBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH WX JTOCTHIKCHUI,
COOTHOCHTB PE3YJIbTaThl ICATEILHOCTH C MOCTABICHHBIMU IICIISIMH;

WCIIOJb30BaTh OWOJIOTHYECKUE TOHITHS sl OOBSICHEHUs (AKTOB W SIBICHHH >KHBOUN
TIPUPOIBL;

CTPOMTH JIOTHYECKHE PACCYKICHHSI (HHIYKTUBHBIC, ICyKTUBHBIC, [T0 aHAJIOT'HH ), BBISBIISTH
3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PAaCCMATPHUBACMBIX SIBIICHUSIX, (POPMYIHPOBATH BBIBOJIBI U
3aKITIOYCHUS;

MPUMEHSATh CXEMHO-MOJICIIBHBIC CPEJCTBA ISl MPEICTABICHUS CYIICCTBEHHBIX CBSI3CH U
OTHOIICHWIA B M3Y4aEeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEYHMH PAa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHHKAX;

pa3pabarhiBaTh IUIAH PEHICHHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTepPHUaTbHBIX
Y HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OLICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PAbOTy B YCIOBUSX pPEATbHOTO, BHUPTYaIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30Bble HCCIEI0BATEIbCKHE AeHCTBHS:

BIIQJIETh HABBIKAMHU Y4eOHO-HUCCIEIOBATENBCKON U MPOEKTHOW JESITENbHOCTH, HAaBBIKAMH
paspelieHus npooieM, COCOOHOCTHI0O M TOTOBHOCTHIO K CaMOCTOSITENILHOMY TIOMCKY METOJOB
pElIeHUs MPAKTUYECKUX 3a]a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;



WCIOJIb30BAaTh PA3NIMYHbIC BUABI JEATCIILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUsS, €ro
WHTEPIIPETAINH, MTPEOOPa30BAHUI0 M MPUMEHEHUIO B YUEOHBIX CHUTYAIMSIX, B TOM YHCIE TpU
CO3JaHUH YYEOHBIX U COIMAIBLHBIX TPOCKTOB;

(dhopMHUpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTUECH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPa30BATCIIBHOUN IEATCIHHOCTH U
KU3HECHHBIX CUTYaI[UsX;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3UM M aKTyaJIM3UPOBATh 3a1ady, BBIIBUTATH
TUTOTE3Y €€ pelIeHus, HaXOIUTh ApTYMEHTHI IS JIOKAa3aTelIbCTBA CBOUX YTBEPXKICHUMA, 33]1aBaTh
MapaMeTpsl U KPUTSPUHU PEIICHUS;

aHAJIM3UPOBATH IMOJTYYCHHBIC B XOJIE PEIICHHSI 33]ITa9H PE3YJIbTaThl, KPUTHYCCKH OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN TOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [03HABATCIBHYID W  MPAKTHYCCKyH0  oOiacTu
KU3HECATCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeil;

BBIJIBUTATh HOBBIC HJCH, MpeiaraTb OPHUTHHAIBHBIC IMOJXOJbI M PEIICHHS, CTaBUTh
pOoOJIeMBI U 3a/1a4H, JIOTYCKAIONTUE ATbTePHATHBHBIC PEIICHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(DpoOpManuu (TEKCTe ydeOHOTO mocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JnaHHBIX, B MHTepHeTe), aHanM3upoBaTh HHGOPMAIMIO PA3JTUYHBIX BHIAOB U (GopM
MPECTaBICHUS, KDUTUIECKU OLICHUBATh €€ JI0CTOBEPHOCTh M HEMPOTHBOPEYHBOCT;

(dbopMynHpOBaTh 3aMpoChl W TPUMEHATH DPA3IUYHBIC METOIBl TPU TIOMCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, HeoOX0IMMOH JIJIsl BHITIOJTHEHUST YIeOHBIX 3a/1a4;

nprOOpeTaTh OIBIT HCIOJB30BAaHUS WH(POPMAIUOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAIBHYIO (OPMY TIPEACTABICHUS OHOJIOTHYECKON
nHpopMmaiuu (cxembl, TpaduKu, JUarpaMMebl, TaOIUIBI, PUCYHKU U IPYTOE);

WCIIONb30BaTh HAy4YHBIN SI3BIK B KauyeCTBE CpPEACTBAa INPU pPaboTe ¢ OHOJIOTHMYECKOMN
uHpOpMaIMEH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIIOJIb30BaTh M TpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKUE CPEIICTBA HATIISHOCTH,

BJIQJICTh HAaBBIKAMHM DPACIO3HABaHUSA M 3allUThl MHGPOpPMAIMHK, HHOOPMAIIMOHHON
0€30IaCHOCTH JIMYHOCTH.

OBiaeHHe YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMHU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCceX cepax KM3HHU, aKTHBHO y4aCTBOBATh B JAUAJIOTE
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJEHHUS OTHOCUTEIbHO BBITIOJHEHHSI Tpe/iaraeMod 3aJayd, Y4YUTHIBAaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JMAJIOTA WA JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIIEHUS, MOHUMAaTh 3HAYEHHUE COLUATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYaIMil, YMETh CMATYaTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;



BJIQJICTh PA3JIMYHBIMH CIOCO0aMH OOIIEHUS W B3aWMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIATh YBRKUTEIBHOE OTHOLICHNE K COOSCETHUKY M B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

[IOHMMAaTh U MCHOJIb30BaTh MPEUMYILECTBA KOMAH/IHON M MHIUBUAYAJIbHON pabOThI MpH
pemeHnn OHOIOTHYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelIeHIH y4eOHOH 3a1auu;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOW JEsTeIbHOCTH, OpPraHM30BBIBATH M KOOPAWHUPOBATH
JEUCTBHUS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHMCTBUMN, pacpeAeATh POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KayeCTBO CBOErO BKJIaJa U KaXKJ0TO Y4aCTHHKAa KOMaH[bl B OOILMN pe3ylbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B pPAa3IMUHBIX CHUTYalHUAX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH /1€ICTBUAMM:

1) camoopranuzamnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM U HX pELICHHUsS B
KHU3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIEIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IO0POBBIO M 3J0POBBIO
OKPYKAOIUX;

CaMOCTOSITEJIBHO OCYILLECTBIIATh MO3HABATENbHYIO JEATENBbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33Jaud B O0Opa30BATENBbHOM JESATEIBHOCTH MU
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

Jie7IaTh OCO3HAHHBIN BBIOOD, apIryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3pyIULIMK B Pa3HBIX 001acTAX
3HaHUH, IOCTOSIHHO MOBBIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIa/IeTh HABBIKAMM TIO3HABATENIbHON pe(IeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX JIEHCTBUI
U MBICTMTEIBHBIX MPOLECCOB, UX PE3YIBTATOB M OCHOBAHUI, HCIOJIb30BaTh MPUEMBI pedIeKCHH
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PELICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NNPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;



3) npuHATHE ceds1 U APYruX:

MPUHUMATH ce0s, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U IPaBO APYrHX Ha OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.
HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ylbTaThl OCBOCHHUSI COAEp)KaHUS ydeOHoro mpenmera «buonorus» Ha
yriy0lnEHHOM YpOBHE OPHEHTHPOBAHBI Ha 00ecreueHne MPOQPIIILHOTO 00ydeHUsT 00yIarOIIMXCS
onosornu. OHM BKITIOYAIOT: CTIeNU(UIECKUe U ONOJIOTUN HAyYHbIE 3HAHUS, yMEHUS U CIIOCOOBI
JEWCTBUI TI0 OCBOCHUIO, MHTEPIPETAINU U NPEOOPa30BaHUIO 3HAHWH, BUJIBI JEATEIHHOCTH TO
MOJIYYCHUIO HOBBIX 3HAHUH M WX NMPUMCHCHHIO B Pa3jIMYHBIX YYCOHBIX, a TAKKE B PEATHHBIX
KU3HEHHBIX CUTyanusxX. [IpeaMeTHbIe pe3yabTaThl MPEACTaBICHBI M0 TOAaM N3YYCHHS.

[IpenmeTtHbIe pe3yabTaThl OCBOEHHs yueOHOTo penmeTa «buonorus» B 10 knacce NOMKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTH 3HAHHUK O MECTE W POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMUPOBAHHUU €CTECTBEHHO-HAYIHOM KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB MTPUPOIBI U PEIICHUN
poOJIeM paMOHATHFHOTO TPUPOJIOTIONB30BaHUS, O BKIIAZE POCCUICKHIX M 3apYOCKHBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIAJICHHE CUCTEMOW OHMOJIOTMYECKHX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOTIOJIATAIOIINE
OMOJIOTHYECKAE TEPMHHBI M TOHATUS (KW3HB, KIETKAa, OpPraHu3M, MeTabOoJM3M, TOMeocTas,
CaMOpEeryJslus, caMOBOCIIPOU3BEICHHUE, HACIECTBEHHOCTh, HU3MEHYUBOCTb, POCT U Pa3BUTHE),
onosornueckne Teopun (kimerounas teopus T. IlIBanmma, M. Illnetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yuenus (H. . BaBuioBa — o neHTpax
MHOT000pa3us W MPOUCXOXKICHUS KYJIbTYPHBIX PAaCTeHHI), 3aKOHBI (€IMHOOOpa3Hsi MOTOMKOB
MEePBOr0 MOKOJIEHHUS, paCUIeINIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacyieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacieACTBeHHOW wusMeHuynBoctd H. W. BaBuiosa), npuHIUMbI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJAMHU HAY4YHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OHMOJIOTHMYECKUX
UCCIIEIOBAaHUSIX KUBBIX 00BEKTOB (OMHCAHUE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCINATh CYLICCTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepuii, rpu0OB, pacTCHHUIA,
KUBOTHBIX U Y€JIOBEKa, CTPOCHUS OPraHOB M CHUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KUBHEACITEILHOCTH, MPOTEKAIOIINX B OpraHU3Max pacTeHUH, )KUBOTHBIX U YEIIOBEKA,
OMOJIOTHYECKHX ITPOIIECCOB: 0OMEHa BelecTB (MeTa00JIM3M), IPEBPAIICHUS YHEPTUH, OPOXK CHHUS,
aBTOTPO(HOIO U reTepoTPO(HHOTO TUIIOB MUTAHUSL, (POTOCHHTE3a M XEMOCHHTE3a, MUT03a, Mel03a,
rameToreHesa, sMOpHUOreHesa, MOCTAIMOPHUOHAILHOTO pa3BuUTHS, pa3MHOKEHHUS,
WHIUBUAYAIILHOTO pa3BUTHs OpraHu3Ma (OHTOT€He3a), B3aUMOJICHCTBUS TE€HOB, TeTepo3uca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXAY OPraHOMAAMU KIETKH M HUX (PYHKUIUSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHeW U UX QYHKIHSIMU, MEX]y OpPTaHaMH U CUCTEMaMH OPTaHOB y
pacTeHMii, >KMBOTHBIX W 4YelOBeKa M WX (QYHKIHSIMH, MEXKIy CHCTEMaMd OPTraHOB U HX
GYHKIHUSAMHE, MEXKIy dTanmamMu OOMEHa BEIIECTB, dTalmaMu KJIETOYHOTO IMKIA U KU3HEHHBIX
[UKIIOB OPraHMW3MOB, OJTallaMH SMOPUOHAIBLHOTO PAa3BUTHs, TEHOTUIIOM U (DEHOTHIIOM,
¢deHoTUnoM u (pakTopamu cpesbl 0OUTaHHUS;



YMEHUE BBISBJIATh OTIUYUTENbHbIC MPU3HAKUA >KUBBIX CHUCTEM, B TOM YHUCJE pacTeHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCTOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIsl JOKA3aTeJIbCTBa POJACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL,

YMEHHE peniaTh OMOJOTHICCKIE 33/Ja9d, BBISIBIIATH IIPUIMHHO-CIICICTBEHHBIC CBSA3H MEXKTY
HCCIEAYEMbIMU OMOJIOTMUECKUMU MPOIECCAaMU U SBJICHUSIMU, JIeaTh BBIBOJBI U MPOTHO3bI HA
OCHOBAHHUU TOJY4YE€HHBIX PE3yIbTaTOB;

YMCHHE BBINIOJIHATH JTAOOPATOPHBIE W TMpPaKTHYeCKHe pabOThl, COOMIONATh MpaBHia MpU
paboTe ¢ yueOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

YMEHUE BBIABUTATh TUIOTE3bl, MPOBEPATh HX OSKCHECPUMEHTAIBHBIMH CpPEICTBAMH,
hopmyIupys 11e7b UCCIeA0BaHMS, aHAIM3UPOBATh MOJTYyYE€HHbBIE PE3YAbTAThI U JIeJIaTh BHIBOIBI,

YMEHHE Yy4acTBOBAaTh B y4EOHO-HCCIIEIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHUU U
MEIIMIIMHE, TIPOBOJUMOM Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MYOJMYHO MPEICTABIATH
MOJTyYeHHBIC PE3ybTaThl HA YUCHUUECKUX KOH(PEPEHIIUSX;

YMEHHUE OI[EHUBATh STUYECKUE aCTIEKTH COBPEMEHHBIX MCCIIEIOBAHUN B 00JIaCTH OMOJIOTHUH
U MEIWIUHBI (KJIOHHUPOBAHME, WCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAINPABJICHHOE W3MEHEHUE
reHOMa M CO3/IaHHE TPAHCTE€HHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP OyayIiei mpodecCHOHATBHOU NEeATeTLHOCTH B
00Jy1acT OMOJIOTUH, METUITUHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEITHCKOTO XO3sIICTBA, TUIIEBON
MPOMBIIIJICHHOCTH, YIITYOJISITh TTO3HABATEIbHBIN HHTEPEC, HAPABJICHHBI I HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH TpodeccHy U MpoJ0JKEeHnEe OMOJIOTHYecKOoro o0pa3oBaHus B OpraHU3alusaX
cpemHero mpo}eccuoHaIBLHOTO M BRICIIIETO 00pa3oBaHUsI.

[IpeameTHBIC pe3yabTaThl 0CBOCHUS yueOHOTO npeameTa «buomnorus» B 11 knracce nOMHKHBI
OTpaxarb:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTHUHU B CHCTEME €CTECTBEHHBIX HAyK, B
(GhopMHUpPOBAaHUM COBPEMEHHOIN €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
MIPUPOJBI U PELICHUH SKOJIOTMYECKUX MPOOJIeM YeI0BEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
paIOHaILHOTO IPUPOIOTIOIB30BaHUS, U B (DOPMHUPOBAHUH [IEHHOCTHOTO OTHOIICHUS K IPUPO/IE,
oOLIECTBY, YENOBEKY, O BKJIaJie POCCUHCKUX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOT Y,

YMEHHE BJI/IETh CHUCTEMOI OMOJIOTMYECKHX 3HAHWIl, KOTOpas BKJIIOYAET OINpeNeieHUs U
MOHMMAaHHE CYIIHOCTH OCHOBOTOJATAOIUX OWOJIOrMYECKUX TEPMUHOB U MOHATHH (BHI,
aKocucTteMa, Owocdepa), Ouonormdyeckue Tteopuu (dBoronMoHHas Tteopus Y. JlapBuHa,
CUHTeTHYecKasi Teopus sBomonuu), ydenus (A. H. CesepuoBa — 0 myTsSX M HampaBICHUAX
sBosonnn, B.U. Bepranckoro — o 6uocdepe), 3akoHbI (reHETHYeCKOTO paBHOBecHs k. Xapau
u B. Baiinbepra, 3apoasimeBoro cxoacrtsa K. M. bapa), mpasuna (Munumyma FO. JluGuxa,
AKOJIOTMYECKOU MUPaMUIbl SHEPTHUH ), THIIOTE3bI (THrnoTe3a «mupa PHK» V. I'mnbepra);

YMEHHME BIAJIETh OCHOBHBIMH METOJIAaMU HAyYHOTO TO3HAHMS, WCIONIb3yeMbIMH B
OMOJIOTUYECKUX MCCIEIOBAHUAX JKUBBIX OOBEKTOB U DJKOCHCTEM (OMHCAaHHME, H3MEpPEHUE,
HaOI0/IeHNe, YKCIIEPUMEHT), CIIOCOOaMU BBISBICHUS M OLIEHKH aHTPOMOTEHHBIX M3MEHEHUU B
IIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKU: BUAOB, OHMOTEOIEHO30B, AKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOMIETO, IBMXKYIIETO W Pa3pbIBAIOIIET0 €CTECTBEHHOro oTOopa,
AIIOTIATPUYECKOTO ¥ CUMIATPUUIECKOTO BUI000pA30BaHUS, BIUSHUS JIBUKYIIIUX CHJI 3BOJTIOIIUU
Ha TeHO(OH]I MOMYSAIUU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Ccpelie 0OUTaHUs, YepelOBaHUS
HaIpaBJIEHU YBOJIIOIIMHU, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX;



YMEHHUE YCTaHABIMBATh B3aUMOCBSI3H MEXKIY ITPOLIECCAMU IBOJIOIUH, IBUKYILIUMHU CUIIAMHU
AHTPOIIOTEHE3a, KOMIIOHEHTAMHM pA3JIMYHBIX HKOCUCTEM M TPHUCIOCOOJIICHUSMH K HUM
OpraHu3MOB;

YMEHHE BBISBISITH OTIMYUTEIbHBIC IPU3HAKH JKUBBIX CHCTEM, MPUCIIOCOOICHHOCTh BUJIOB
K cpene oOWTaHUs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX U3MEHEHHI B AKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHUE UCIOJIB30BATh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY Uil JOKa3aTelIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMATHYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOWTAHMsS, €IMHCTBA UYECIOBEUYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsT MHOT000pa3usi BHJOB M KOCHUCTEM KakK YCIOBHUS COCYIIECTBOBAHHS NPUPOIBI U
YeJI0OBEUEeCTBa;

YMEHHE pemaTh OMOJIOTUYECKHE 3a/1a4H, BBISBIISATH IPUIUHHO-CIICICTBEHHBIE CBSI3U MEXKTY
UCCIIEyeMBIMU OMOJIOTMYECKHMH TIPOLIECCAMU M SIBJICHUSIMH, JIENaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHWU TIOJTY4EHHBIX PE3yIbTATOB;

YMEHHE BBINOJHATH JIAOOpATOpPHbIE U IMpaKTU4YEeCKUe paboThl, cOOMOIaTh MpaBuiIa MpU
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPITh WX OKCIECPUMEHTAIBHBIMH CpPEJICTBAMH,
bopMymHpys 1ENb UCCIETOBAHNS, aHATTM3UPOBATH OJTYIEHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B y4EOHO-HCCIICIOBATEILCKONW pabOTe MO OWOJIOTHH, SKOJIOTHU H
MeIWIMHE, TIPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W IyOJWYHO TPEICTABIATH
MOJTyYCHHBIC PE3yIbTAaThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHME OLEHHBATh THUIOTE3bl M TEOPUHM O MPOUCXOKACHUU IKU3HH, 4YEJIOBEKAa U
YeJI0BEYECKUX pac, O MpPUYMHAX, MOCHEACTBHUSIX U CIOCO0axX MpeloTBpallleHUs INI0OATbHBIX
W3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBIOOP Oyaymiel mpohecCuoHaAIbHON IEATeTLHOCTH B
o0nacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIOIH30BAHMS, METUIIMHBI, ONOTEXHOJIOTUH, ICUXOJIOTHH,
BETEPUHAPUH, CEITBCKOTO XO341CTBA, MUILEBON MPOMBIIUIEHHOCTH, YTIyOIsITh MO3HABATEIbHBIN
MHTEpEC, HAIIPABIICHHBIM Ha OCO3HAHHBIN BBIOOpP COOTBETCTBYIOLIEH Mpodeccuu u NpoAoKEeHNE
Ouonoruueckoro oOpa3oBaHMsI B OpraHHU3alUsAX CpPeJHEro MpodeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI M UX H3YYCHHE
3 Buonorus kinerku 0.5
4 XyMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8 1
6 OOMeH BellecTB U NpeBpallleHue SHEPTUN B 9 1
KIIETKE
7 HacneL[CTBeHIfaﬂ uHpopmanus u 9 1 05
peanuzanus e€ B KJIeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 1 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'eneruka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust u cHHTETHYECKass OMOTIOTHS 4 1
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




TEMATHYECKOE IINTAHUPOBAHUE 11 KUIACC
KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Komrponssie | Hpakruseckue (uu¢pposrIe)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
Muxkpo3BoiIOIUs U €€ pe3yabTaThl 14 2
MaxkpoaBostonus 1 €€ pe3yinbTaTbl 6 1
4 3HelD;J:IeCXO)KHeHI/Ie Y Pa3BUTHE KU3HH Ha 15 15
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpYy»Karollen cpeou
Opranu3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TIOMYJISIIII 1 0.5
9 DKoJoTUsl COOOIIECTB. DKOJIOTHYECKUE 12 05
CUCTEMBbI
10 buocdepa — rimobanpHas 3KocHCTEMA
11 UenoBek 1 OKpyKarolas cpeaa 1
12 PezepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KounuyecTBo
Ne Tema ypoka acoe JlaTa u3y4eHus
n/n
Bceero
QET paxr
Tema «bnonorua Kak Hayka»-1 y.
1 Brosorust kak KOMITJIEKCHAsI HayKa W KaK 9acTh COBPEMEHHOTO 1 03.09
oOmrecTBa
9 Tema «XKusble cuctembl U UX U3yyeHue»-2 y. 1 05.09
JKuBbI€ CUCTEMBI U KX CBOMCTBA .
3 YpoBHEBasi OpraHU3aIis KUBBIX CUCTEM 1 06.09
Tema «buonorua KneTkmu»-2 vy,
4 1 10.09
Uctopus oTkpbITHS U U3ydeHus kieTku. Kierounas Teopus
MeToapl MOJIEKYJIIPHOH U KIeTOYHOH Onosioruu. [IpakTuueckas
5 pabota «3yueHrne MeTo10B KJIECTOYHOU OHOIOTHH 1 12.09
(xpomatorpadus, anexrpodopes, muddepeHnnanbHoe '
uentpudyruposanue, [1L[P)»-0.5
Tema «Xumuyeckana opraHmsauma Knetkm»-10 u.
6 1 13.09
XUMUYECKUI COCTaB KIETKU
7 MunepanbHbIe BEIIECTBa KIETKH, UX OMOJIOTHYECKasi POJb 1 17.09
3 Opranudeckue BeliecTBa KJIeTku — Oenku. JlabopaTopHas pabota 1 19.09

«OO0HapyXeHHe OeNIKOB C MOMOIIBI0 KAYeCTBEHHBIX peakiuiin-0.5




9 CaoiicTBa, knaccuduramys u GyHKIUN OEITKOB 20.09

10 Opranuyeckue BeleCTBA KIETKH — YIJIEBOIbI 24.09

11 Opranuyeckue BeIeCcTBa KIETKH — JIMIUIbI 26.09
Hyxneunossie kucnotsl. JIHK u PHK. JIaGoparopnas padota

12 «HMccnenoBanne HYKJIEMHOBBIX KUCIIOT, BBIACICHHBIX U3 KIETOK 27.09
pa3M4YHBIX Opranu3MoB»-0.5

13 Crpoenue u pynkunu AT®. [Ipyrue nykneozunrpudocdars 01.10
(HT®)

14 CexsenupoBanue JJHK. MeTo 16l reHOMUKH, TPaHCKPUITOMHUKH, 03.10
MIPOTEOMUKHU

15 MeTto1bl CTPYKTYpHOH OHOTOTHH 04.10

16 Tema «CrpoeHue un PyHKUUUN KNneTkn»-8 u. 08.10
Tunsl knetok. [IpokapuoTuueckas KieTka

17 Ctpoenue sykapuoTudeckoi kietku. [Ipakrudeckas padbota 10.10
«M3ydyenune cBONCTB KJIeTOYHON MeMOpaHb» 0.5

18 [ToBepxXHOCTHBIN anmapaT KJIETKA 11.10

19 OnnomeMOpaHHble opranou bl kietku. [IpakTudeckas pabora 15.10
«3yueHne NBUKEHUS UTOIIa3Mbl B PACTUTEIbHBIX KiIeTKax»0.5
[TomyaBTOHOMHBIE OPTraHOUBI KJIETKU: MUTOXOHIPUHU, TTACTU/IBL.

20 JlaGopaTtopHas pabota «lccnenoBanue mia3mMoinsa u 17.10
JIeTNIa3MOJIN3a B PACTUTENBHBIX KIeTKax»-0.5

21 Hemem6panubie opranou sl kiietku. CTpoeHre U PyHKIUU Sapa 18.10
CpaBHuTeNbHASA XapaKTEPUCTHUKA KJIETOK dykapuoT. JlabopaTtopHas

22 paboTa «3ydyeHue cTpoeHHs KJIETOK pa3InYHbIX OPraHU3MOB»- 22.10
0.5

23 KoHTponbHaa pabotaNel 24.10




Tema «O6MmeH BelecTB U NpeBpaLLeHue SHEepPrum B
Knetke»-9 y.

ACCI/IMI/IJI?[III/I?[ U JUCCUMWJIALUA — JIBC CTOPOHBI MeTaboIM3Ma.

24 1 25.10
Tunsr oOMena Bemiects. JlabopaTopHast padora «M3ydeHue
KaTaJIMTUYECKOM aKTUBHOCTH (epMEHTOB (Ha PUMEPE aMUIa3hl
WJTU KaTajasbl)»
depMeHTaTUBHBIN XapakTep peakiuil KJIETOYHOro MeTaboIn3ma.
o5 JlabopaTtopHnast pabora «3yyenue ¢pepMeHTaTUBHOTO 1 0511
paciierieH sl IepoKCHaa BOIOPOJIa B PACTUTENBHBIX U KHUBOTHBIX
kietkax»-0.5
26 benku-akTuBaTophl M OEIKU-UHTUOUTOPBI 07.11
27 ABTOTpOGHBIN TUTT 0OOMEHA BEIIECTB 1 08.11
28 dortocuHTE3 12.11
29 XemocuHTe3. JlaboparopHas padota «CpaBHEHHE MPOIIECCOB 1 1411
(dhoTocuHTEe3a N XemocuHTe3a»-0.5
30 AmnaspoOHbIe opranu3Mbl. Bunel 6poskenusi. JlabopaTtopHas 1 15.11
pabota «CpaBHEHUE IPOLECCOB OPOKEHUS U ABIXAHUSDY
31 AspoOHBIE OpraHu3Mbl. JTaIlbl JHEPreTUYECKOTO 0OMEHA 1 19.11
32 DHeprus MGM6paI—iHOFO rpaaueHTa npotoHoB. Cunre3 ATD: 1 2111
pabota nmpoToHHOUH AT®-cHUHTa3bI
Tema ((HaCl'Ie,qCTBeHHaﬂ Mchopmau,vm un peannsauuna
33 eé B KneTke»-9 u. 1 2211
Peakuuu MaTpu4HOrO CMHTE3a
34 Tpanckpunuus — matpuusslii cuaTe3 PHK 1 26.11
35 Tpancisiuus u e€ 3tanbl 1 28.11
36 Koauposanue amuHokucaoT. Posb pubocom B GrocuHTe3e Oenka 1 29.11
37 Opranuzanys resoma y IpoKapuoT U 3YKaproT 1 03.12




38 MonexymsipHble MEXaHU3MBbI SKCIPECCUU T€HOB Y 3YKapHOT 05.12

39 Bupycbl — BHekIeTOUHBIC (DOPMBI KU3HU U OOTHTaTHBIC 06.12
napa3uthl. [Ipakrrueckas padora «Cozmanue moaenu Bupycan-0.5

40 BupycHbie 3a0071¢BaHUs Y€TIOBEKA, JKUBOTHBIX, PACTCHUH. 10.12
HanoTexHoJIOTHY B OHOJIOTHUH U MEUIIIHE

41 KonTponbnas pabora Ne2 12.12

42 Tema «XKU3HEHHDbIU LUKA KNEeTKU»-6 u. 13.12
JKu3HEeHHBIN UKIT KJISTKH

43 Matpuunsiii cunte3 JTHK 17.12

44 Xpomocomsl. JTaboparopHas padota «M3yueHne xpoMmocom Ha 19.12
TOTOBBIX MUKpoIpemapaTax»-0.5

45 JleneHnne KIETKH — MHTO3 20.12
Tuner knetok. Kaprokunes u nurokunes. JlaboparopHas padbota

46 «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyka (Ha 24.12
rOTOBBIX MUKporpenapaTax)»-0.5

47 Perynsnust >)KN3HEHHOTO IUKJIA KJIETOK 26.12

48 Tema «CTPOEHUE N DYHKLUUUN OPTAHU3MOB»-17 4 271
Opranusm Kak eIMHOE LIeJI0e
Huctpykrax no Th

49 Txanu pacrenuii. Jlaboparopuas pabota «M3yduenue Tkanen 09.01
pactenuiin-0.5

50 Tkanu )XMBOTHBIX U uenoBeka. Jlaboparopnas pabota «3ydenue 10.01
TKaHEH XKUBOTHBIX»-0.5

51 Opransl. Cucremsl opranos. Jlaboparopnas padota «/3yuenue 14.01
OpraHoB I[BETKOBOTO pacTeHus»-0.5

52 Omnopa Tena opraHu3mMoB 16.01

53 JIBuKEeHNE OpraHu3MOB 17.01




o4 [Iutanue opranu3mMoB 1 21.01

55 [TuTaHue MO3BOHOYHBIX KUBOTHBIX. [IulieBapuTenpHas cuctemMma 1 53,01
YeJoBeKa

56 JlpIxaHue OpraHu3MoB 1 24.01

o7 JIpIxaHue Mo3BOHOYHBIX KHUBOTHBIX U YEJIOBEKA 1 28.01

58 TpaHCcHOpT BEIIECTB y OPraHU3MOB 1 30.01

59 KpoBeHocHas cucteMa mNO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA 1 31.01

60 Brigenenue y opraHusmMoB 1 04.02

61 3amura y opraHu3MOB 1 06.02

62 NMMmyHHas cuctema yenoBeka 1 07.02

63 PazgpaxknmocTs n peryisnus y opranu3smMoB. ['ymopaiibHast 1 11.02
PErYISIHS U SHAOKPUHHAS CHCTEMa )KHUBOTHBIX M YeJIOBEKa

64 KonTtponsnas paboraNe3 1 13.02
Tema «PASMHOXEHWUE U PASBUTUE OPTAHU3MOB»-

65 8y. 1 14.02
@DopMBbI Pa3MHOKEHHUS OPraHU3MOB

66 [TonoBoe pa3MHOKEHUE 18.02

67 Meiio3 20.02
I'amerorenes. OOpa3oBaHKe U Pa3BUTHE MOJIOBBIX KIETOK.

68 JlaboparopHas paboTa «/3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha 1 21.02
rOTOBBIX MUKpompernapatax»-0.5

69 NunuBuayanbHOe pa3BUTHE OPraHU3MOB — OHTOTEHE3 25.02

70 3akJiajiKa OpraHoB U TKaHEH U3 3apO/IbIIIEBbIX JIUCTKOB 1 27.02

71 Poct u pa3zButue xxuBoTHBIX. JJabopaTtopHas paboTa «BblsBieHHe 1 58,02

IIPHU3HAKOB CXOJACTBA 3ap0z[blme171 MMO3BOHOYHBIX KUBOTHBIX»-0.5




PasmHokenue u pazsutue pacreHuil. Jlaboparopnas pabota

72 . 1 04.03
«CTpoeHHe OpraHoB pa3MHOKECHHSI BRICIIMX pacTeHui»-0.5
Tema «leHeTUKa — HayKa O HacneACTBEHHOCTU U
73 M3MEHUYMBOCTM OPraHU3MOB»-2u. 1 06.03
Hcropus cTaHOBIICHUS ¥ PAa3BUTHS TCHETUKH KaK HAYKU
74 OcHoOBHbIE IOHATHS U CUMBOJIBI TeHeTUKH. JlabopaTopHas padoTa 1 07.03
«/Ipo3oduia kak 00bEKT TCHETHUECKUX HUCCiIeoBaHU»-0.5
Tema «3aKOHOMEPHOCTU HacneaCcTBEHHOCTU»-10 y.
75 3aKOHOMEPHOCTH HACIIeA0BAHUS TPU3HAKOB. MOHOTHOPUIHOE 1 11.03
ckpemrBanue. [Ipaktuueckas padota "M3ydenue pe3yabTaToB
MOHOTHOPHIHOTO CKpeIIUBaHus y apo30duisr"-0.5
76 [{utonornyeckne 0CHOBBI MOHOTHOPHTHOTO CKPEIIHBAHUS 13.03
77 Ananmusupyrolee ckpenuBanne. HemomHoe toMuHupoBaHue 14.03
78 JurnbpuaHoe ckpemmuBanue. [Ipaktuyeckas padora «3ydeHue 1 18.03
pe3ynbTaTOB AUTHOPUAHOTO CKpEIUBaHus y Apo30¢huibin-0.5
79 [{uTonornyeckne OCHOBBI TUTUOPUTHOTO CKPEITUBAHMS 1 20.03
80 CuermieHHOe HacJeI0BaHUE TPU3HAKOB 1 21.03
81 XPpOMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1 01.04
82 ['eneTuka momna 1 03.04
83 I'enotun xak HCHOSTHaﬂ cuctema. ['eHeTHUECKUI KOHTPOJIb 1 04.04
Pa3BUTHSI PACTEHUIA, )KUBOTHBIX U Y€JIOBEKa
84 KontponsHas padorta Ned 1 08.04
85 Tema «3aKOHOMEPHOCTU U3MEHUMBOCTU»-6 u. 1 10.04
N3MeHunBOCTh MPU3HAKOB. BUIBI NI3MEHUNBOCTH
86 MoaudukanroHHas U3MEHYHUBOCTh 1 11.04




BapuannonHslii psit 1 Bapuanuonsas kpusast. JlabopatopHas
paboTa «MccnenoBanue 3aKOHOMEPHOCTEH MOAN(DUKAITIOHHON

87 15.04
n3MeHunuBocTH. [locTpoeHune BaprallmoHHOTO pssia U
BapHALIMOHHOW KpUBOW»-0.5

88 I'enoTunuueckas n3MeHUUBOCTh. KOMOMHATHBHAS N3MEHYUBOCTD 17.04

89 MyranuoHHas u3MeH4uBOCTh. [IpakTnueckas padora «Myrauuu y 18.04
Ipo30¢guiTs! (Ha TOTOBBIX MHKpoTpenaparax)»-0.5

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO TIPOIecca. DNMUTeHETHKA U 22,04

SMUTEHOMUKA

Tema «l'eHeTUKa yenoseka»-3 4

91 I'enetnka uenoBeka. [IpakTudeckas pabora «CocTaBieHue U 24.04
aHaM3 Poa0CIOBHONN-0.5

92 MeTtoasl MEAULIUHCKOI TeHETUKHU 25.04

93 3HaueHne MEeIUIMHCKON NreHeTUKY B IPEJOTBPAIICHUN U JICUCHUHN 29.04
reHeTUYEeCKUX 3a00JIeBaHH YelloBeKa
Tema «Cenekuua opraHusmos»-4 y

94 OcHoBHble oHATUA cenekiun. JlabopartopHas padota «3yuenue 06.05
COPTOB KYJIbTYPHBIX PACTCHHM U MOPOJ TOMAIITHUX KHUBOTHBIX»-
0.5

95 Mertonpl ceneknmoHHOK padoThl. JlabopaTopHas paboTta 08.05
«3yyeHne MEeTOJ0B celeKIuu pacTeHuiin-0.5

96 JlocTrKeHHs CeNeKIUU pacTeHU 1 )KUBOTHBIX. [IpakTuueckas 13.05
pabota «IIpuBuBKa pacTeHui»

97 CoxpaHeHue, U3y4yeHUe U UCIIOIb30BaHUE TEHETUYECKUX PECYPCOB 15.05
Tema «bnotexHonorua u cuHTeTU4eckaa buonorua» 4

98 16.05

buoTexHo0rua Kak Hayka U OTpacib MPOU3BOJICTBA.
IIpakTtuyeckas pabota «M3yueHne o6bekToB OHOTEXHOIOTUM»-0.5




OcHOBHBIC HaNPaBIICHUSI CHHTETUYECKOW OMOJIOTHH.

99 1 20.05
XpOoMOCOMHAS U TCHHASI UHKCHEPUS
100 KoHnTtponsHas padora Ne5 1 22.05
101 MemunuHCKHEe OMOTEXHOJIOTHU 1 23.05
102 Pesepliﬂmﬁ ypok. [loBTopenue, o0o0I1eHne, CuCTeMaTH3aIus 1 23.05
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

No KoinyecTBo Aata
w/n Tema ypoka JacoB
Beero I1aH dakr

Tema «3aporKaeHue u pasBUTUE 3BOJTKOLUMOHHbBIX

1 npeacraBneHuii B 6uonorun»-44 1 03.09
UHcTpykTaxk no Tb
OpouroroHHas teopus Y. Jlapsuna
JIBrKyIre CHIIbl 3BOJIIOIMH BUAOB 110 Y. JlapBuHy 1 04.09
Boprba 3a cymecTBoBaHUE, €CTECTBEHHBINH U ICKYCCTBEHHBIN 0TOOD 06.09
DopMUPOBAHNE CUHTETUYECKON TEOPUU IBOIOLINHI 1 10.09
Tema «MukKpo3sonoumua n eé pesynbratbin-14 y

5 DTaIbl YBOJIOMOHHOTO TIPOIIECCa: MHKPOIBOIIONHS 1 1 11.09
MaKpO3BOJIIOLHUS

6 [Tonynsiuust — sneMeHTapHas €IMHUIA YBOTIOLMHT 1 13.09
3akoH reHerndeckoro papHopecus k. Xapau, B. BaitnOepra.

7 JlaGopaTtopHas pabota «BbIsBIIeHHE H3MEHYUBOCTH y 0COOCH 1 17.09
onnoro suga»-0.5
DnemeHTapHbIe (PAKTOPHI HIBOJIIOLUU 18.09
Dddext ocnoBatensa. IhdexT OyThUIIOYHOTO TOPIIBIIIKA 20.09

10 Murparnuu. M3onsauuu nonyasiuii: reorpadguueckas, 1 24.09
Ouonoruyeckas

11 EctecTBeHHBII 0TOOp — HAIMPaBIAIOMINN (HAKTOP IBOJIIOLUU 1 25.09

12 ITonoBoit oT60p 27.09




[TprucnocobIeHHOCTh OPraHU3MOB KaK pe3yabTaT MUKPOIBOIIOIHH.

13 JlaboparopHas padota «3yuenue apomop}o30B U HaAMOATATI TAIIUI 01.10
y PaCTeHHIA U KUBOTHBIX»-0.5
[Tpumeps! pUCTIOCOOICHUH Y OpTraHU3MOB: MOP(OJIOTHUECKHE,

14 ¢buznonornyeckue, ONOXUMHUIECKHE, TIOBEACHYECKHUE. 02.10
Jlaboparopuas padota «IIpucrmocoOneHust OpraHu3MOB U X
OTHOCHUTEIIbHAS 11e1eco00pa3HocTh»-0.5

15 Bupn, ero xputepuu u ctpykrypa. JlabopaTopHas padora 04.10
«CpaBHeHHE BHAJIOB TI0 MOPQOIOTHIECKOMY KpuTepuion-0.5

16 CrpykTypa BUAa 08.10

17 Bunoo6pa3oBanue kak pe3yabTaT MUKPOIBOIIOIAN 09.10

18 CBs3b MUKPOABOJIIONNH U STUIAEMUOTIOTHU 11.10
Tema «Makpoasontouuma n eé pesynbratbi»-6 4

19 MakposBomonus. [TaeoHToNorHYecKie MeTO bl H3yUeHHUs 15.10
SBOJTIOIIH

20 buoreorpaduueckue METOIbI H3y4EHHUS SBOJTIOIINHI 16.10

21 DOMOpPHOJIOrMYECKHUE U CPABHUTEIHLHO-MOP(OIOTHUECKUE METOIbI 18.10
W3Y4EHHUS SBOIOIUH

99 MouiekynspHO-TeHeTHUeCcKUe, OMOXUMHUYECKHUE U MAaTEeMaTUYECKUE 2710
METO/IbI U3y4ECHHUSI SBOJIOLIUU

93 OO111e 3aKOHOMEPHOCTH HBOJIIOLIMU. AJANTUBHAS Paallis. 23.10
HepaBHOMEpHOCTH TEMIIOB SBOJIIOILHH

24 Kontponsnas padoraNel 25.10
Tema «lMpoucxoxkaeHue U pa3BuTUE XXU3HU Ha 3emnen-

25 15 y 05.11
Hayunbie runotessl IpOUCX0XKACHUS KU3HU Ha 3emiie

26 JloHay4HbI€ NIPEACTABICHUS O 3apOKICHUN KU3HU 06.11




27 OcHOBHBIE ATarbl HEOPraHUYECKON IBOTIOIIUU 08.11

28 ['unoTe3bl 3apokAeHUS KU3HU 12.11
Ucropus 3emin u metoanbl €€ nzydenus. Jlaboparopnas padbota

29 «M3yueHue u onucaHue NCKOMAeMbIX OCTATKOB JIPEBHUX 1 13.11
opranuzMoB»-0.5

30 HadanpHbIe STamsl OpraHMuecKon IBOITIOIIH 15.11

31 DBOJTIOIHS DYKAPUOT 1 19.11
OCHOBHBIE ATaITBI YBOJIIOIMH PACTUTENHHOTO MUpa. [IpakTrueckas

32 pabota «M3ydeHue ocoOEHHOCTEH CTPOCHUS PACTEHUH pa3HBIX 1 20.11
otnenos»-0.5

33 OCHOBHBIE ATAITBI YBOJIIOIIH KHBOTHOTO MHpa 1 22.11

34 DBoJrolus )KUBOTHBIX. [IpakTnueckas pabora «3yyenue 1 2611
0COOEHHOCTEH CTPOSHHSI TO3BOHOYHBIX KUBOTHBIX»-0.5

35 PazButne xu3HM Ha 3eMiie IO 3paM U IIEpHoIaM 1 27.22

36 MaccoBbie BEIMUPaHUST — KOJOTHYECKUE KPU3UCHI MPOIILIIOTO 1 29.11

37 CoBpeMeHHBIN IKOJIOTHUECKUN KPU3HUC, €r0 0COOCHHOCTH 1 03.12

38 CoBpeMeHHas CUCTeMa OPraHUYECKOTO MPOIIIOro 1 04.12

39 OCHOBHBIE CUCTEMATUYCCKUE TPYIIIBI OPraHU3MOB 1 06.12
Tema «lpoucxoxxaeHune 4yenoBeKa — aHTponoreHe3»-

40 10y 1 10.12
AHTPOIIOJIOTHSI — HayKa O YeJOBEKe

41 Pa3BuTHe npeacraBieHud 0 MPOUCXOKICHUH YEJIOBEKa 1 11.12
MecTo yenoBeka B CUCTeMe opranudeckoro mupa. Jlabopatopuas

42 pabota «M3yueHne ocoOEHHOCTEH CTPOCHHUSI CKelleTa YeloBeKa, 1 13.12
CBSI3aHHBIX C MPAMOX0OXKAeHHEM»-0.5

43 JIBMKyIIMe CUiIbl aHTPOIIOTE€HE3a 1 17.12




CooTHolIeHne OUOJIOTHYECKUX U COLMATIBHBIX (DaKTOPOB B

44 16.12
aHTPOTIOTeHE3e
45 OcHOBHBIE CTaJMHU AHTPOTIOTEHE3a 20.12
Kontponsnaas padboraNe2
46 P P 24.12
47 [TaneoreneTnka u najgeoreHOMMUKA 25.12
48 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa 27.12
YenoBeuyeckne packl. MeXIMCIUTUIMHAPHBIC METO/IBI
AHTPOTIOJIOTUHI
49 P o 08.01
[IpakTuueckas padota «M3ydeHne SKOJTOTHUECKUX aTanTaIui
genoBeka»-0.5
Tema «IK010rusl — HAyKa 0 B3aNMOOTHOILICHUAX
OpPraHmM3sMoOB U HAAOPraHM3MEHHBLIX CUCTEM C
50 OKpYy:KaLen 10.01
cpepoin»-3 4
3aposk/IeHUE U pa3BUTHE IKOJIOTUU
51 Merto sl skonorun. Jlaboparopuas padota «M3ydeHue MeTo10B 14.01
JKOJIOTHYECKUX HucciienoBanuiin-0.5 '
52 3HayeHHE YKOJIOTUYESCKUX 3HAHUM I YeIOBeKa 15.01
53 Tema «OpraHusmbl U cpega 06uTaHnA»-9 y 17.01
Dkonorudeckue HpakTopsl '
Abuotuueckue pakTopsl. CBET KaK 3KOJIOTUYECKUI PakTop.
54 JlaGopatopHas paboTa «BpIsBiIeHHE MPUCTIOCOOIEHNI OPraHU3MOB 21.01
K BIUSHUIO cBeTan-0.5
Abunotnueckue pakTopsl. Temneparypa Kak IKOJIOTHUECKUN
55 ¢axTop. JlabopaTopHas paborta «BeisiBieHHe MprcnocoOaeHUH 22.01

OpPraHru3MOB K BJIUSHHIO TCMHCpaTypBI»-O.S




AbuoTtnueckue GpakTopbl. BiakHOCTH Kak SKOJOTHUYECKUH (PakTop.

56 JIaGopatopHast paboTa « AHATOMHYECKHE OCOOCHHOCTH paCTeHUI 1 24.01
W3 pa3HbIX MecT oouTanus»-0.5

o7 Cpenpl 0OuTaHUS OPTaHU3MOB 1 28.01

58 buonoruueckue puTMbl 1 29.01

59 XKuznennsle popMbl OpraHU3MOB 1 31.02

60 buotnueckue dakTopsl 1 04.02

61 3HavyeHre OMOTUYECKUX B3aMMOICUCTBUH JIJIsl CYIIIECTBOBAHUS 1 05.02
OpraHu3MOB B cpejie 00UTaHus

62 Tema «9Konorusa BUA0B U NONyAauuin»-9 y 1 07.02
DKOJIOTHYECKHE XapaKTEPUCTUKH TTOIYIISIIIT

63 OcHOBHBIE TIOKA3aTeNN MOMYJISIUN; YACIEHHOCTb, IJIOTHOCTD, 1 11.02
BO3pacTHasl U MOJIOBasi CTPYKTypa

64 OcHOBHBIE TIOKa3aTeNN MOMYJIALUN: POKIAEMOCTh, IIPUPOCT, TEMIT 1 12.02
pocTa, CMEPTHOCTb, MUTPALIUU

65 DKoJIOTHYECKasi CTPYKTypa MOIMYJISIIIIH 1 14.02

66 JluHaMuKa TOMYJISIITUY U €€ perysius 18.02

67 Kpusblie pocta ynciaeHHocty nonysiiguu. Kpusbie BbIKUBaHUS 19.02

68 Dkonorudeckas Huiua Bujaa. JlabopatopHas padora 1 2102
«[Ipucnocobnenus ceMsiH pacTeHH K paccenenno»-0.5

69 Bun kak (jI/ICTeMa MOMYJNALNNA. 3aKOHOMEPHOCTH TIOBEJICHUS 1 1 55 02
MUTPALIUAN )KUBOTHBIX

70 KonTtponsnas paboraNe3 1 26.02
Tema «dKonorua coobuiects. IKonormyeckme

7 cuctembin-12 4 1 28.02

Coo0r111ecTBO OpraHu3MoB — OHOIICHO3




72 DKocucTeMa Kak OTKpbITasi cUCTeMa 1 04.03

73 KpyroBopoT BemiecTB U NOTOK 3HEPTUH B IKOCUCTEME 1 05.03

74 OcHOBHBIE TIOKA3aTENN IKOCHUCTEMBI 1 07.03

75 DKOJIOTHYECKUE TUPAMUIBI 1 11.03

76 N3menenust cooOIIecTB — CYKIIECCHH 1 12.03

77 HpI/Ipf)I[HI)IC IKOCUCTEMBI. DKOCUCTEMEBI 03€p U PeK. DKOCHCTEMBI 1 14.03
MOPEH U OKCaHOB

78 [IpupoaHbIe 2KOCUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTETIEH, 1 18.03
MTYCTHIHB

79 AHTPOTIOT€HHBIE SKOCUCTEMBI 1 19.03

80 VYpboskocucremsl. [Ipaktuueckas padora «M3ydenue u onrcanme 1 2103
yp6oskocucTemMb»-0.5

81 3axkoHOMEPHOCTH (HOPMHUPOBAHKS OCHOBHBIX B3aUMO/ICHCTBUN 1 01.04
OpPraHU3MOB B KOCHUCTEMAX
MexaHn3Mbl BO3JIEHCTBUA 3arPsI3HEHUIN Pa3HbIX TUIIOB Ha

82 cyOOpraHN3MEHHOM, OPTraHU3MEHHOM, TTOTYJISITHOHHOM 1 1 02.04
9KOCUCTEMHOM YPOBHSIX

83 Tema «Buocdepa — rnobanbHas skocuctema»-6 4 1 04.04
buocdepa — obmierutanerapras 0060049ka 3eMin

84 Yuenue B. U. Bepnaackoro o 6uocepe 1 08.04

85 3aKOHOMEPHOCTH CYILIECTBOBaHUs 6uochepsl 1 09.04

86 KpyroBopoTsl BeliecTs U OMOT€OXUMHUECKUE ITUKITBI 1 11.04

87 3oHanbHOCTH OMOChepbl. OCHOBHBIE OMOMBI CYIIH 1 15.04

88 YcroitunBocTh 6Mochepsl . 10.04

89 Tema «HenoBek u OKpy:KatoLiaa cpepa-6 u 1 18.04

OKOJIOTUYECKHUE KPHU3UCHI U UX TPUYUHBI




90 BosneticTBue yenoBeka Ha Ouochepy 22.04

91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTEIbHBIN U )KMBOTHBIA MUD 23.04

92 Oxpana npupo/sl 1 25.04

93 OCHOBHBIC IPUHIUITBI YCTOHYHBOTO PA3BUTHS YEIIOBEUCCTBA U 1 29.04
MIPUPOIBI

94 ParmonanbsHOE MPUPOIOTIONE30BAHUE U COXPAHEHHE 1 30.04
OMOJIOTMYECKOT0 pa3Ho0Opazus 3emin

95 KonTtopasHas padora Ne4 1 06.05

96 O600mmenue mo Teme «MUKpPOIBOTIONHUS U €€ PE3YIbTaThl» U 1 07.05
«MaxpOodBOJIOIHS U €€ pe3yabTaThD»

97 O606menue mo Teme «IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 1 13.05
3emiien

98 O606menue mo Teme «IIpoucxoxaeHue YemoBeKa — AaHTPOTIOTEHES) 1 14.05

99 O6o01menue Mo Teme «IKOJIOTHs — HayKa O B3aUMOOTHOIIICHUSIX 1 16.05
OpPraHU3MOB»

100 O606mmenue mo Teme «OpraHu3Mbl U Cpesia 0OUTaHUS 20.05

101 O06o01meHue 1Mo Teme «DKOJIOTHS BUJIOB U TOITYJISITUI 21.05

102 O6o6menue o Teme «brocdepa — rrodabHAST IKOCUCTEMAY) 23.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YUEBHO-METOJUUYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
[IPOLIECCA

OBA3ATEJIbHBIEYUEBHBIEMATEPUAJIBIIJIAYUEHUKA

* buosnorus, 10knacc/ [TaceunukB.B., Kamenckuii A.A., Py6rioB A.M.
uapyrue;non penakuuent B.llaceunuka «IIpocsemenue»

* buosnorus, 1 1knacc/IlaceunukB.B., KamenckuitA. A.,Pyo1ioBA.M.unpyrue; noa
Penakuuen B.[laceunuka «IIpocsemenue

METOIMYECKMEMATEPUAJIBIJUJIAYUUTEJLA

buonorusi: 10—11 knaccel: yriyOn€HHbIN ypOBEHb: METOAMYECKOE TOCOOUE K
npeameTHol uHuu «JIuaus xuzany/ B. B. Tlaceunuk, I'. T'. [lIBeroB — M.:
IIpocsemenue, 2023 — 133 c.

M DPOBBIE ObPA3OBATEJIbHBIE PECYPCBHI
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