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HOSACHUTEJIbHAS 3AIIMCKA

[Iporpamma mo yueGHOMY npenmety "buosnorus" (nanee - 61osiorusi) Ha YypoBHE CPEIHETO
obmiero oopazoBanus pazpadborana Ha ocHoBe DenepanbHOro 3aKkoHa oT 29.12.2012 Ne 273-D3
«O06 oOpazoBanuu B Poccuiickoit ®enepanum»y, ®I'OC COO, Konnenmwu mpenoiaBaHus
yuebHoro npeamera «buosorus» U OCHOBHBIX MOJIOKEHHUH (enepanbHOi pabouelt mporpaMMel
BOCITUTAHUSL.

VYueOnplii npeamer «buosiorus» yriayonénHoro ypoBHs wusydenus (10—11 xmaccer)
SBIISICTCS. OJJTHUM M3 KOMIIOHEHTOB MPEIMETHON 00siacTH «ECTeCTBEHHO- HAy4HBIE MPEAMETHDY.
Cornacao mnonoxenusim O®I'OC COO mnpodunbHbie ydeOHbIE TpEAMETHI, H3ydaemble Ha
yrayOnéHHOM YpOBHE, SBISIFOTCS criocoOoM auddepernuanim oOydeHuss Ha ypOBHE CPEIHETO
oOmiero 0Opa3oBaHUsI M TPU3BaHBI 00ECTIEUYUTh NMPEEMCTBEHHOCTh MEXKIy OCHOBHBIM OOIIHMM,
CpPeIHUM OOIIMM, CPEIHUM MPOPECCHOHAIBHBIM M BBICHIUM OOpa3zoBaHueM. B To ke Bpems
KaX/IbI U3 9THX Y4eOHBIX MPEIMETOB JIOJDKEH OBITh OPUEHTHPOBAH HA MPHOPUTETHOE PEHICHUE
00pa3oBaTeNbHBIX, BOCIHUTATEIBHBIX W Pa3BUBAIOIINX 33/1a4, CBA3aHHBIX C MPOQGOpHEHTAIEH
oOyJaromuxcss W CTUMYJIMPOBAaHHEM HWHTEpeca K KOHKPETHOW 00JacTH HaydHOTO 3HaHUS,
CBSI3aHHOTO C OWOJIOTHEH, MEAWIIMHOM, SKOJIOTUEH, TCHXOJIOTHEH, CHOPTOM WM BOEHHBIM
TIEJIOM.

[Iporpamma nmo yueGHOMY mipenmety "buonorus" gaér mpencraBieHHe O LETU U 3aJa4ax
n3ydeHus yaeOHOoro npenmeTa «bruosorus» Ha yriryOlI€HHOM YpOBHE, ONpeAessieT 00si3aTeIbHOe
(MHBapMaHTHOE) TPEIMETHOE COJEp)KaHHWe, €r0 CTPYKTYpHUpOBaHHE MO pas3/ielaM M TeMaMm,
pacripeniesieHie 1o KJlaccaM, peKOMEH/IYET MOCIIe0BaTeIbHOCTh U3yYCHUsI YUeOHOTO MaTepralia
C yu€TOM MEXMPEIMETHBIX M BHYTPUIPEIMETHBIX CBSA3€H, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH OOydaronuxcs. B mporpamme mo OHOJIOTHH peau30BaH MPUHIIUIL
MMPEEMCTBEHHOCTH C W3ydyeHHEeM OWOJIOTHM Ha YPOBHE OCHOBHOTO o0O0IIero oOpa3oBaHus,
Onmaromaps uYeMy [pPOCMATPUBAETCS  HANMpPaBIEHHOCTh HA  MOCIEAYIOLIee  Pa3BUTHUE
OMOJIOTMYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (QOPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIUIEHUS, MPEACTAaBICHUI O 370pOBOM 00pase >KH3HU, Ha
BOCIIUTaHHE OEpexHOro OTHOIICHUS K OKpyKawlled NpupogHoil cpene. B mporpamme mo
OMOJIOTMM TakXKe IOKa3aHbl BO3MOXHOCTU ydeOHoro mpeamera «buosnorus» B peanu3anuu
tpeboBannii ®I'OC COO k mIaHUPYEeMBbIM JUYHOCTHBIM, METANPEIMETHBIM W MPEAMETHBIM
pe3ynprataM o0O0ydeHHUs U B (OPMHUPOBAHMM OCHOBHBIX BHUIOB Y4eOHO- MO3HABATEJILHOMN
NEeSITeIbHOCTH 0O0y4YalolUXcs MO OCBOCHHUIO COJAEp)KaHMS OMOJIOTHYecKoro oOpa3oBaHHsS Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

VYueOHsblii nmpeamer «buonorus» Ha ypoBHE CpeJHEro oOmiero oOpa3oBaHUs 3aBEpPIIACT
Oouosoruueckoe oOpa3oBaHUe B IIKOJIE U OPUEHTUPOBAH HA PACIIMPEHHE U YriayOJieHue 3HAHUM
oOyuaronuxcs 0 >KMBOH IPUPO/JIE, OCHOBAX MOJICKYIIPHOU U



KJIETOYHOH OWOJIOTUH, OSMOpPUOJIOTHM ¥  OWOJIOTMM  DPa3BUTHUS, TEHETHKH, CEJCKIIHH,
OMOTEXHOJIOTHH, SBOIOLIMOHHOTO YYEHHS U SKOJIOTHH.

Nzyuenne yuebnoro npenmera «buosnorus» Ha yriryOJIeHHOM ypOBHE OpPHEHTHPOBAHO Ha
MOJITOTOBKY OOy4aromuxcs K MOCIEIyIOUIeMY IOJy4eHHIO OMOJIOTUYECKOTO O00pa3oBaHHS B
By3aX M OpraHHM3alMAX CPEIHEro mnpodeccuoHalbHOro 06pasoBanus. OCHOBY €ro COACp)KaHUS
COCTaBJIIET cHUCTeMa OMOJIOTMYECKUX 3HAHUM, IMOJIyYEHHBIX IMPU HM3YyYEHHH OOYdYarOLIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX pa3/ieloB OHOJIOTUM Ha YPOBHE OCHOBHOIO OOILEro
oOpasoBanus, B 10—11 kmaccax 3Tu 3HaHHA MMOTY4YalOT pa3BUTHE. TakK, pacIUpeHsl U yriryOIeHbI
OMOJIOTUYECKHE 3HAHUSA O PACTCHUSX, JKUBOTHBIX, IpuOax, OAKTEpHSX, OpraHU3ME YEIOBEKa,
o0mMX 3aKOHOMEPHOCTSIX JKU3HH, JOTOJHUTEIHHO BKIIOYCHBI OWOJIOTUYECKUE CBEICHUS
MPUKJIAIHOTO M MOMCKOBOI'O XapakTepa, KOTOPbIE MOKHO HCMOJb30BaTh KaK OPUEHTHUPHI IS
noclieayromero Beidopa npodeccun. BozmMoxkHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHUN C
COOTBETCTBYIOIIUMHU 3HAHUSAMHU, TIOJYICHHBIMU OOYYAFOIIUMHUCS TIPU M3YYCHUH (PU3UKH, XUMUH,
reorpaduu U MaTeMaTHUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMy mipeameTy "buosorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBII M 3BOJIIOLMOHHBIN MOAXOAbI K M3ydeHHIO Ouojoruu. CoriacHo UM, HM3y4aroTcs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEpHBIE JUISI )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHu3alluy,
SBOJIIOIIMM OPraHMYECKOro Mupa Ha 3emile, COXpaHEHHUs OHOJIOTUYECKOTO pa3HOOOpa3us
mwiaHetl. Tak, B 10 kjacce M3y4aroTCsi OCHOBBI MOJIEKYJSPHOW M KIETOYHOM OMOJIOTHH,
SMOPHOJIOTHN M OWOJIOTHH Pa3BUTHS, TEHETHKH U CENEKINU, OMOTEXHOJIOTHH U CHHTETHYECKOM
OMOJIOTHH, AaKTyaJu3WpPYIOTCA 3HaHUA OOydalmmxcs Mo OOTaHWKE, 300JI0THH, aHATOMUH,
¢usmosornu yenoseka. B 11 kimacce u3ydaroTcss SBOJIOIMOHHOE YYCHHE, OCHOBBI SKOJIOTHH U
ydeHue o ouocdepe.

VYueOnsii npenMer «buosorus» mpu3BaH 00€CMEYUTh OCBOCHHE OOYYaIOIIMMUCS
OMOJIOTMYECKUX TEOpPUM M 3aKOHOB, WJEH, MPUHLMIIOB M MPaBWI, JIEKAIIUX B OCHOBE
COBPEMEHHOUN E€CTECTBEHHO-HAyYHOW KapTUHBI MHpa, 3HAHWH O CTPOCHWUH, MHOTOOOpa3uu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMyJsluu, OHOLIEH03a, SKOCUCTEMBI, O BBIJAIOIINXCS
Hay4YHBIX JOCTHUKEHHSIX, COBPEMEHHBIX HCCIEIOBAaHUSX B OHOJOTMH, MPUKIAJHBIX acleKTax
Oouonornueckux 3HaHWi. JlJig pa3BUTHS U MOJAJEp>KaHUS MHTEepeca oOydaromuxcs K OHOJIOruu
Hapsiy CO 3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOTO MaTepualia B COJACPKAHUM MPOTrPAMMBI 110
OMOJIOTUN TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHMS M PA3BUTHUS TON WIM HHOMN
obnactu OMOJOTHM, BKJIAJ0M OTEUYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B pEUICHHE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Lenb uzyuenus yue6Horo npeamera «buosorus» Ha yriayOn€HHOM ypoBHE — OBIaJIcHUE
OoOy4aroUMMUCsl 3HAHUAMH O CTPYKTYPHO-(PYHKIIMOHAIBLHOM



OpraHu3aIlUH KUBBIX CUCTEM PA3HOTO paHra M MpHoOpeTeHne YMEHUI NCIIOIb30BaTh STH 3HAHUS
B (GOpPMUPOBAHMM HHTEpPeca K OMpPENeCHHON oOmactu mTpodeCCHOHATBHONW eATEIhbHOCTH,
CBSI3aHHOW ¢ Owosormeil, wiaMm K BBIOOPY Y4eOHOTO 3aBEACHHS JUIA  IPOJOJDKEHHS
OMOJIOTUYECKOTO 00pa30BaHMUA.

JlocTibkeHue menu u3ydeHus: ydyebnoro npeamera «buonorus» Ha yriyOaEéHHOM ypOBHE
o0ecrieunBaeTCsl PeICHUEM CIIEAYIONUX 3a1ay:

OCBOCHHE OOYYJaIONIUMHUCS  CHUCTEMBbI  OHMOJIOTMYECKUX 3HAHUW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSX, KOHLEHIHMIX, THUIMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W NpaBUIIAX,
COCTABJIIIOIIUX  COBPEMEHHYIO E€CTECTBEHHO-HAy4YHYI0 KApTHHY MHpa; O CTPOCHHH,
MHOTO00pa3ui U OCOOCHHOCTSAX OMOJIOTUYECKUX CHCTeM (KJIEeTKa, OpraHu3M, HMOMYISLHUs, BHI,
ouoreoreHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSAX W COBPEMEHHBIX HCCIEIOBAHUSX B
O1OoJIOTUH;

O3HaKOMJICHHE  OOyJarommuxcss ¢  METOJaMH  TIO3HAHHWS ~ JKUBOW  TPUPOJIBL:
MCCIIEI0BATEILCKUMHU METOJIaMH OMOJIOTMUYECKUX HayK (MOJEKYISIPHOU M KJIETOYHON OMOJIOTHH,
SMOPHOJIOTHN M OMOJIOTHH Pa3BUTHS, TEHETHKH U CENIEKIIUH, OMOTEXHOJOTHH U CHHTETHYECKOU
OMOJIOTUH,  TAJICOHTOJOTMH, OKOJOTHH); METOJaMH  CaMOCTOSITEIBHOTO  TPOBEICHHS
OMOJIOTMYECKUX UCCIIeJoOBaHU B jaboparopun W B mpupoae (HaOmIoAeHUEe, H3MEpEeHHe,
AKCTIEPUMEHT, MOJICITUPOBAHHE);

OBJIaZICHNE OOYYArOIIUMUCS YMEHHUSMH: CaMOCTOSITEIbHO HAaXOIWTh, aHATU3UPOBATh H
MCTIOJIH30BaTh OMOJOTHUYECKYI0 HH(DOPMAITHIO; MOITH30BaThCS OMOJIOTHYECKOW TEPMHUHOJIOTHEH 1
CHMBOJIMKOW; YCTaHaBJIMBATh CBsS3b MEKIY pa3BUTHEM OHOJOTHH W  COIMAJIbHO-
HSKOHOMMYECKHMHU U S3KOJOTHYECKMMH IMpoOJeMaMy 4YellOBEYEeCTBa; OLEHUBATh IOCIEICTBUS
CBOCH JEeATENBHOCTH TIO OTHOIICHHIO K OKPYXKAIOIIEH NPUPOJHON cpene, COOCTBEHHOMY
3I0POBBIO U 3JI0POBBIO0  OKpPYXKAIOUIUX JIOACH; OOOCHOBBIBATH U  COONIONATH  MEPBI
npodUIaKTUKN WH(EKITMOHHBIX 3a00JIeBaHM, TIpaBuia MOBEICHUS B MPUPOJEC U OOCCTICUCHHS
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B UPE3BBIYAMHBIX CUTYalUsAX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu3oBaThb COBPEMEHHbIE Hay4YHbIE OTKPBITHS B 00JIacTH
O1OJIOTHH;

pa3BUTHE y OOYYaAIOUIMXCS MHTEUIEKTYaIbHBIX M TBOPUYECKUX CIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJIAIOIIUMUCS OTKPBITUSMU U COBPEMEHHBIMH HCCIIEOBAHHUSIMH B OHOJIOTHH,
pelaeMbIMu €10 MpoOJieMaMU, METOIOJIOTHEeH OHOJOTUYECKOrOo HCCIENOBaHMs, MPOBEICHUS
AKCIEPUMEHTAJIbHBIX HCCIEOBAHUM, pelIeHUus OHOJIOTUYECKUX 3aad, MOJECIUPOBAHUS
OMOJIOTMYECKUX OOBEKTOB U MPOLIECCOB;

BOCITUTaHHE y OOYYArOMIMXCS [IEHHOCTHOTO OTHOIIEHUS K *KUBOWM MPUPOJIE B IEJIOM U K
OTJIETbHBIM €€ 00bEKTaM U SBICHUSIM; (GOPMUPOBAHUE IKOJIOTUIECKOM,



TeHETUYECKOI IPaMOTHOCTH, 00IIel KyIbTYpHhl IIOBEACHUS B IPUPOJIC; MHTETPAIIUH €CTECTBEHHO-
Hay4HbIX 3HAHUH;

npuobperenue 00yJaroIUMHUC] KOMIETEHTHOCTH B PallMOHAJILHOM MPHPOJIOTIOJIE30BAHIN
(cobmofenne TpaBWII TOBENEHHS B MPHUPOJE, OXPaHbl BHJAOB, 3KOCHCTEM, Ouocdepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS M 3I0POBBS OKPYXKAIOUIMX JtoAeH (CoOMoIeHus Mep
npoduiIakTKu ~ 3a0o0JieBaHWH,  oOecriedeHUe  OC30MACHOCTH  JKU3HEICATCIILHOCTH B
Ype3BBIYAHBIX CUTYALUSAX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUN M YMEHUH B MIOBCETHEBHOM JKU3HU;

CO3JaHME YCJIOBMM JUII OCO3HAHHOTO BbIOOpPa OOy4YalOIUMUCSH HMHJMBUIYaIbHOU
0o0pa3oBaTeNbHOW  TPAaeKTOPUH, CHOCOOCTBYIOIICH MOCIenyomeMy HNpodecCHOHaTbHOMY
CaMOOTIPE/ICIICHNIO, B COOTBETCTBHM C WHAMBHIYAJIbHBIMH HHTEpPECAaMH M TOTPEOHOCTSIMH
peruoHa.

OOmree 4yuCiIO YacoB, OTBEACHHBIX HA H3ydyeHUE OWOJIOTMM Ha YriyOJIE€HHOM YpOBHE
cpennero oOmiero obpaszoBanms, cocraBisger 204 vaca: B 10 kmacce — 102 uaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTb6op oOpraHu3alMOHHBIX  (QOpM, METOJOB U CPEICTB O0OydeHHs OUOJOTUH
OCYIIECTBIISIETCS C YUETOM CIEMU(BUKU €ro COJIEp)KaHMs U HAIpPaBICHHOCTH Ha INPOJODKEHHUE
OMOJIOTUYECKOTO 00pa3oBaHHMS B OpraHU3AlMsAX CPETHET0 MPOPECCHOHATHHOTO M BBICIIETO
o0OpazoBaHUsI.

OO0s13aTeNIbHBIM YCIIOBHEM IPU OOy4eHHHM OMOJIOTUM Ha YriyOJEHHOM YpOBHE SIBIISIETCS
MPOBEJCHUE JIA0OPATOPHBIX M TPAKTHYECKUX pabor. Taxke ydactre oOydyaromuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIeAOBAaTEeIbCKUX paboT, TeMaTHKa KOTOPBIX
OTIpe/IeNIIeTC yYUTENeM Ha OCHOBE HMEIOUIUXCS MaTepHallbHO- TEXHHUYECKHUX pPECypcoB U
MECTHBIX MPUPOTHBIX YCIOBHM.



COAEP)KAHUE OBYYEHMUA 10
KJIACC

ConepxkaHnve MOpOrpaMMbl, BBIJICICGHHOE  KYpCuBOM, HE BXOJUT B  IMPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'1A).

Tema 1. buosiorus kak Hayka

CoBpemeHHast OMOJIOTHST — KOMITICKCHAs Hayka. KpaTkasi MCTOpHUsi pa3BUTHs OUOJIOTHH.
buonornveckne Haykum W H3ydaemble UMHU TpoOiieMbl. DyHTaAMEHTANbHBIC, MPUKIAJHBIC H
MTOMCKOBBIE HAYYHBIE UCCIICIOBAHUS B OMOJIOTHU.

3HavyeHne OWOJOTHHM B (POPMUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBs3aHHble c Ouosiornedl. 3HadeHHEe OHOJOTMU B TMPAKTUYECKOM
NESTETFHOCTH Y€JIOBEKa: MEIUIIUHE, CETLCKOM XO35ICTBE, IPOMBIIINICHHOCTH, OXpaHe TPUPOJIBI.

JdemMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, YU. lapsun, V. I'apseii, .
Mennens, B. U. Bepunaackuii, 1. II. IlaBnos, . W. Meunuxo, H. N. Basumos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipt u cxeMbl: «CBsI3b OMOJIOTHN C IPYTUMH HaykaMuy», «CucteMa OHOJIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbI M MX H3yYEHHE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ononorun. CBOWCTBA KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIIOXKHOCTh H YIOPSJOYECHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOpPraHU3alUsi, CAMOBOCIPOMU3BEICHHE, Pa3dpaKMMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3allid >KUBBIX CHCTEM: MOJEKYISPHBINA, KIETOYHbIA, TKaHEBbIM,
OpraHU3MEHHBIMH, MOMYJISITUOHHO -BUIOBO, 9KOCHUCTEMHBIT (6roreoneHOTHYECKHN),
ouoctepusiit. [Iporeccsl, mpoucxosimue B KUBbIX cuctemMax. OCHOBHBbIE MPHU3HAKU KHBOTO.
XKuznup kak popma cymiecTBoBaHUSI MaTepud. Hayku, n3ydaromue >KMBble CHCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3alUHU.

N3yuenune >xuBbIX cucteM. MeTonsl Ouosiormdeckoil Hayku. HaOmroneHue, m3mepeHwue,
AKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanu3. lloHsThe o 3aBUCUMON U HE3aBHCUMOI
nepemenHoi. [lnanupoBanue skcnepumenta. I[loctaHoBka M mpoBepka rumnores3. Hynesas
runore3a. [lonsarue BeIOOPKU U €€ JocToBEepHOCTh. Pa3dpoc B Gnonornueckux naHHbIX. OleHka
JOCTOBEPHOCTH IOJYUYEHHBIX Pe3yNbTaToB. [IpUuMHbBI MCKaKEHHs PE3yabTATOB HKCIEPUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdemMmoncTpanun



Tabmuuet u cxembl: «OCHOBHBIE NPU3HAKU JKU3HWY», «bBHONIOTMYECKHE CHCTEMBI,
«CBoiicTBa KMBOW MaTepumn», «YPOBHU OpraHU3aLMH KUBOU NpUpoabl», «CTpOEHHE )KMBOTHOM
KineTkn», «TkaHu  KUBOTHBIX», «CHCTEMBl OpPraHoB  4YEJOBEYECKOI'O  OpPraHU3Man,
«buoreonenos», «buocdepa», «MeToabl U3ydeHUS KUBOU IPUPOIBI.

O6opynoBanue: nabopaTopHoe 000pyIO0BaHUE I POBEACHUS HAOIIOICHUM, U3MEPEHUH,
AKCIEPUMEHTOB.

IIpakTnueckas padora «/cronb3oBaHHE Pa3IMYHBIX METOJIOB MPU HU3YYEHUU >KHUBBIX
CUCTEMN.

Tema 3. BuoJiorus kieTkn

Knerka — cTpykTypHO-(DYHKIMOHAIbHAS €IMHHIA XKUBOTO. VICTOPHS OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounast teopus (T. [lIBann, M. llneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHOW KJIETOYHOM TEOpHUH.

MeTtopl MOJIEKYNIIPHOM W KJIETOYHOM OHOJIOTMH: MMKPOCKONMS, XpomaTorpadus,
anekTpodope3, METOJ  MEYEHBIX aroMmoB, auddepeHnnanbHOe  EHTPUPYTrUpPOBAHUE,
KYJIbTUBHUPOBAaHUE KIETOK. M3yuenue Quxkcupogannuvix Kiemox. DAEKTPOHHAS MUKPOCKOIIHSL.
Koundghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpanuu

[Toptpertsr: P. I'yk, A. JleBenryk, T. IlIBann, M. llneinen, P. Bupxos, K. M.
bop.

Tabmuibl u cxeMbl: «CBETOBOM MUKPOCKOID, «DJIEKTPOHHBIN MHUKPOCKOTID,

«HUcropus pa3BUTUS METO/I0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpOIpENapaTbl PacTUTEIbHBIX, KUBOTHBIX U
OaKTEepPHATBHBIX KJIETOK.

IIpakTHyeckasi padora «l3ydeHue MeTOJOB KIECTOYHOW Ouosioruu (Xpomartorpadmus,
anektpodopes, nupdepennranbroe neHTpudyruposanue, [ILP)».

Tema 4. XuMu4yeckasi OpraHu3anus KJIeTKH

XUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPO3JIeMeHThl. Boia u e€ ponb
KaK pAacTBOPUTENS, pEareHTa, y4acTUe B CTPYKTYpPUPOBAHUU KIIETKH, TEIIOPErYISIIUU.
MunepasnbHble BeIeCTBa KIETKH, UX Ouosiornyeckas pojib. Poib KaTHOHOB U aHHOHOB B KIIETKE.

Oprannudeckue BelecTBa KiIeTKkU. buonornueckue nomumepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Mousekynbl. IlepBuyHas cTpykTypa Oenka, HmenTHAHAs
CBs3b. BTOpuuHas, TpeTuuHas, 4eTBepTUYHAs CTPYKTypbl. JleHaryparus. CBoiicTBa OENKOB.
Knaccuduxkanus 6enkos. buonornueckue ¢pyHkiu 6e1koB. [Ipuonoi.



VYraeBonsl. MoHOCaxapuabl, AMCAXapuUbl, OJUIOCAaXapuiabl M Mojucaxapuabl. OOmIuii
IUIaH CTPOCHUS M (PU3MKO-XMMHUYECKHE CBOWMCTBA YIIeBOJOB. buosornueckue GyHKIUU
YIJIEBOJOB.

Jlumuael.  TmppodwmnbHo-ruapodoOHbIe  cBoiicTBa.  Knaccubukamuss — IUNUIOB.
Tpurnmuuepuasl, pocdonunuasl, BOCKH, cTepouabl. bruonornueckue pynkuuu aunuaoB. Ooume
CBOMCTBAa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
IIOJIYTIPOHULIAEMOCTb.

Hyxneunosbie kucnotel. JJHK u PHK. Crpoenne HykiienHOBBIX KUCIOT. HykineoTunusl.
[Mpunnun komiuiementapHocTu. [IpaBmino Yaprapda. Crpykrypa HAHK — nBoiiHas crmpains.
Mecronaxoxaenue u ononorndeckue pynkuuu JJHK. Bugst PHK. @ynkiun PHK B kietke.

Crpoenue mosiekynsl AT®. Makposprudeckue cBsa3u B Mosiekyine AT®. buomornueckue
¢byakuun  AT®. BoccraHoBieHHbIE TIEPEHOCUMKH, UX (GYHKIMA B  KJIETKe. /[pyeue
HYyK1eo3uompugochamol (HT D). CexBennpoBanne  JIHK.  Memoowt  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouosiorusi: OMoXuMu4eckre M OMO(U3MUECKHE HCCIEeOBAaHUS COCTaBa MU
MIPOCTPAHCTBEHHON CTPYKTYpbl OuUOMOJIEKYN. Modenuposanue cmpykmypol u @QyHKYui
ouomonexyn u ux komniexkcos. Komnvromepuoiii ousaiin u opeanuveckui cunmes 6UOMONEKY U
UX HenpupoOOHbIX AHAL02086.

JdemMoHcTpanuu

[Toptpertsr: JI. [lomunr, /Ix. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankinun, @. Canrep, C.
[Ipy3unep.

Huarpammel: «Pacnipenenenne XuMU4eCKUX 3JIEMEHTOB B HEXKUBOM MPUPOJIEY,
«PacrpeneneHne XMMHUYECKUX YIEMEHTOB B )KUBOU IIPUPOAC».

Tabmuuel u cxemsl: «llepuonuyeckas TabaMIa XMUMHUYECKUX DIIEMEHTOBY,

«CTpoeHHME MOJIEKYNIBl BOIbD», «Bemecrtsa B cocTaBe OpraHusmMoB», «CTpOeHHE MOJIEKYIIbI
oenkay, «CTpyKTypbl OCIKOBOW MOJIEKYIbI», «CTpOCHHE MOJIEKYN YIrieBoaoB», «CTpoeHue
MOJIEKYJI JIMNAJOBY», «HyKIIEMHOBBIE KHCIOTBD?,

«Ctpoenue Mmosekyinbl ATD.

O6opynoBaHue: XMUMHUYECKas MOcyia 1 000pyAOBaHUE.

JladopaTopHas padora «O0HapyXKEHHUE OCITKOB C TOMOIIIBIO KAaUeCTBEHHBIX PEAKIIHII.

JlabGoparopHas pabdora «VccienoBanrue HyKJIE€MHOBBIX KUCIIOT, BBIJICJICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenue U GyHKINH KJIETKH

Tumel  KJIETOK:  2yKapHOTHYECKas U [POKAPHOTHYECKAs. CtpyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrpoeHne MpOKapUOTHYECKOW KIeTKku. KietouHas CcTeHka OakTepuid ©  apXeu.
OcoOeHHOCTH CTPOCHUS TeTepOTPOPHOI 1 aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OHOIIEHO3aX.

Crpoenrie 1 QyHKIMOHUPOBAHHUE dyKapHOTHYECKOH KieTku. [Tna3marndeckas memOpaHa
(mmazmanemma). CrpykTypa mia3Matudeckod wmemOpanbel. TpaHcrmopT BemiecTB uepes
IUIa3MaTHYeCKyr0 MeMmOpany: maccuBHbIA (muddys3us, oOmeruéHnas muddysus), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIN TpaHcnopt). [lomynponunaemocts mMemOpanbl. PaboTa
HaTpUH-KaJIMEBOro0 Hacoca. DHJAOLMTO3: MUHOLNUTO3, (harouuTo3. Jk3ouuTo3. Knerounas creHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTCHKH PACTEHHIA, TPHOOB.

Huronna3zma. I{uto3omb. [{utockener. [IBwxenue nutormiazmbl. OpraHoOWAbl KIETKH.
OpnHoMeMOpaHHbIE OpraHOUIbl KIETKH: 3HJominazmatuueckas ceth (OIIC), ammapar ['osnbmxw,
JIU30COMBI, MX CTpO€HHEe M (PYHKUMU. B3auMocCBs3b OJHOMEMOpaHHBIX OPraHOMJIOB KJIETKH.
CrpoeHue TrpaHyIsIpHOTO peTukyinyma. Mexanusm nanpaenrenus 6eakoe ¢ JIIIC. Cunte3
pacTBopuMbIX  OenkoB. CHHTE3  KJIETOYHbIX MeMmOpaH. [magkuii  (arpaHynsipHBIN)
sHOIUIa3MaTHUecKuil peTukynyM. CekpetopHas QyHkuus annapara [onbmxu. Moougukayus
benxoe 6 annapame I'onvoocu. Copmuposka benxos ¢ annapame I onvoorcu. TpaHCTIOPT BEIIECTB
B KieTke. Bakyonu pacturenbHbix kietok. Kiierounsiii cok. Typrop.

[lonmyaBTOHOMHBIE OPraHOWAbl KIETKW: MMTOXOHAPUH, IUIACTUIBL [Ipoucxoocoenue
mumoxonopuui u naacmuo. Cumouoeenez (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIMU  MUTOXOHJAPWA © TuTacTUA. [lepBHYHBIE, BTOPUYHBICE U CIOXKHBIC TUTACTH]IBI
(OTOCHMHTE3UPYIOUINX AYKAPUOT. XJIOPOILIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI  BBICIIMX
pacTEHUM.

HememOpanHnble opraHonsl kiietku CTpoeHue n QpyHKIMM HEMEMOpPaHHBIX OpraHOMJIOB
KieTku. Pubocombl.  Ilpomesxcymounvie guramenmor. MuxpouiaMeHTsl. AKmuHosble
Mukpogpunamenmol. MpllIeUHbIe KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUEYHBIX KIEMOK.
Mukpotpy6ouku. Kierounsiii 1eHTp. CTpoeHHE W JBWKEHHWE JKTYTHKOB M PECHUYEK.
MukpoTpyOoukn nuroniasmsl. Llentpuons. berku, accoyuuposannvie ¢ Mukpoguramenmamu u
muxpompyboukamu. Momophvie benxu.

SAnpo. ObGonouka sipa, XpOMaTUH, KapHOIUIa3Ma, SPBILIKH, UX CTPOCHHE U (YHKLUU.
SnepHblil GenkoBbI MaTpuKC. [IpocTpaHCTBEHHOE pacloyIoKEHHE XPOMOCOM B HMHTep(hazHOM
aape. dyxpomamun u cemepoxpomamun. benkn XpomaTuHa — TMCTOHBL. /J[unamuxa s0epHoll
0bon0uKU 8 Mumose. foeprwviii mpancnopm.

Knerounsle  BkimtoueHus.  CpaBHUTENbHAs ~ XapaKTEPUCTUKA  KJIETOK  3yKapuoOT
(pacTUTENBLHOM, )KUBOTHOM, TPUOHON ).

JdemMoncTpanun



[optpetsi: K.C. Mepexkosckuii, JI. Maprynuc.

Tabmuupr u cxemsl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOU
KieTkn», «CTpoeHue pacTUTENbHON KIETKN», «CTpoeHrEe MUTOXOHAPUN», «Snpoy», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpENnapaTrbl PpPacTUTEIbHBIX, >XHUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaJIbHbBIX KIETOK.

JlabopaTopHas pabora «/3yueHne cTpOeHUs KIETOK PA3IMYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3yueHue cBOMCTB KIETOYHON MEMOpaHbI».

JlabopaTopHas padora «lccienoBaHue miaa3Moiin3a U JEMIa3MOJIM3a B PaCTUTENIbHBIX
KIIETKaX».

IIpakTnueckas padora «3yueHue ABUKEHUS IIUTOIIIa3Mbl B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U MpeBpaIlleHHe JHEPTUH B KJIeTKe

AccuMWIALNS U AUCCUMWISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIecTB:
aBTOTpOQHBIH U  rerepoTpodHbIf. VYyactue Kuciaopoja B OOMEHHBIX — IIpoIEcCax.
OHepretuyeckoe oOecneyeHue KieTku: mpeBpauieHne AT® B 00OMEHHBIX Ipoleccax.
@OepMeHTAaTUBHBIM XapakTep peakuuidl KieToyHoro meradosm3ma. depmeHTH, WX CTpOEHHE,
cBoiictBa u MexaHusMm jeiictBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHUYECKUX
Karanu3aTopoB. benku- axktuBaTopel W O€NKU-MHTUOMTOPHL. 3aBHCHUMOCTH  CKOPOCTHU
(hepMEeHTAaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHMHTE3 OPraHMYECKUX BeIIeCTB B KieTke. DOTOCUHTE3. AHOKCUceHHblU U
okcucennvlll pomocunmes y baxkmepuu. Ceemocodupaowue nueMeHmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Poib XnoporiactoB B npouecce (orocunTeza. CBeToBas U TEMHOBAs
dazel. Domoovixanue, Cz., Ca- u CAM-munvi hpomocunmesa. IIpomyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XeMOCHHTE3. PaznooOpasue OpPraHu3MOB-XEMOCUHTETHKOB:
HUTpUHUIMPYIOITHE OaKTepuu, Kele300aKkTepuu, CepoOaKTepur, BOJOPOJHBIE OAKTEPHH.
3HaYeHUEe XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Buabl 6poskenus. IIpogykTel OpokeHHs M UX HMCIOJIb30BaHUE
4eJI0BEKOM. AHa’poOHblE MUKPOOPIaHU3Mbl KaK OOBEKTbl OMOTEXHOJIOTMH M BO30YyAUTENIN
001e3HeH.

AspoOHBIE OpraHm3Mbl. OTambl SHEpreTudyeckoro obmena. IloaroroBuTenbHBIN 3Tall.
I'mukosn3 — OECKUCIOPOIHOE PACLIETIIICHNE [IFOKO3BI.

buonorudeckoe oxkuciaeHHE, WIN KIETOYHOE IbIXaHHE. Poiab MUTOXOHIpHII B mpoleccax
Ouosornyeckoro okucieHus. lluxnmueckue peakuuu. OxucauTenbHoe (GochopuIrpoBaHHeE.
Ounepeus membpannozo epaduenma npomonos. Cunmez ATD:



paboma npomonuou AT@-cunmasvl. [IpenmyiecTBa a3poOHOTO MyTH 0OMEHA BEMIECTB MEpe.
aHa’poOHBIM. D(PPEKTUBHOCTH FIHEPTETHUECKOTO OOMEHA.

JdeMoHcTpanuu

[optpersr: Jx. Ipuctau, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Ourenvbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «DOTOCHHTE3Y», « JHEPreTHUECKUN 0OMen», «bruocunres 6enkay,
«Crtpoenue pepmenTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MHKPOCKOIM, 00OPYZIOBaHHUE JJISI MIPUTOTOBIICHUS MOCTOSIHHBIX
Y BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTopHas padora «/3yyeHue kaTalTuTUYECKON aKTUBHOCTH ()ePMEHTOB (Ha IpUMepe
aMuUIIa3bl WM KaTajiasbl)y.

JlabopaTopHasn padora «3yuenue (dhepMEeHTaTUBHOTO pacuierieHust
MEpOKCHAa BOJOPOaAa B PAaCTUTCIIbHBIX U JKUBOTHBIX KJICTKAX».

JlabopaTopHasn padora «CpaBHeHHnE MIPOIIECCOB ¢dboTocuHTE3a "
XEMOCHHTE3a».

JladopaTopHas pa6ora «CpaBHEHUE NMPOIIECCOB OpOKEHUS U JbIXxaHus». Tema 7.
HacnencrBennasi ungopmanusi U peaju3anusi eé B KjieTke Peakiimu MaTpuaHOTO
cuHTe3a. [IpUHINUNT KOMIUIEMEHTAPHOCTH B PEAKITUSIX
MaTpUYHOTO CHHTe3a. Peanu3anus HaciaeaCTBEHHOW nHpOopManuu. [ eHeTHIeCKuii Ko, ero
cBorictBa. Tpanckpunuusa — matpuunbiii cunte3 PHK. [IpuHnmnse! tpanckpunmu:
KOMILJIEMEHTapPHOCTh, aHTUIIAPAJLIEIbHOCTh, ACUMMETPUIHOCTh. Co3pesanue mampuunvix PHK 6
aykapuomuyeckou kiemke. Hexooupyrowue PHK. Tpancnanus u €€ sTamnbl. Ydactue
tpancnoptHbix PHK B 6uocunTese Oemnka.
VYcnosus 6mocunTesa 6enka. KogupoBanue aMuHOKHUCTOT. Posib pubocom B GnocuHTE3E OernKa.
Cospemennvie npedcmasnenus o cmpoenuu 2enos. Opranuzanys reHomMa y mpoKapuoT U
JyKapuoT. Perymsmus akTMBHOCTH T€HOB y mpokapuoT. ['mmorte3a omepona (P. XKakoO, XK.
Mano). Monexynapnvie mexanuzmvl 3Kcnpeccuu 2eHos y Iykapuom. Ponb xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX MpolieccoB B KieTke. Kierounslii romeocTas.
Bupycel — Heknerounsie (OpMbI KU3HU U oOIUraTHbie napas3uthl. CTpOCHHE MPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBHUPYCOB, OaktepuodaroB. JKuszmuewnwviti yukin J{HK-cooepocawux
supycos, PHK-cooepoicawux supycos, baxmepuoghazos. Obpamuas mpanckpunyus, pegepmasad,
unmezpasa.
BupycHrbie 3a0051eBanus uenoBeka, )kuBOTHbIX, pacrenuit. CITNJ], COVID-19, connansubie
Y MEAMIIMHCKHE MTPOOIEMBI.
buoungopmamuxa: unmezpayusa u ananuz o6onvuux maccusos («bigdata») cmpykmyphuix
buonoeuueckux OauHvix. Hanomexnonoeuu 6 o6uonocuu u meouyute. Ilpoepammupyemvle
@ynxyuu benxos. Cnocodvl 00cmasKu 1eKapcme.



JdeMoHcTpanuu

IToptpersr: H. K. Kosbuos, /I. 1. iBaHOBCKUI.

Tabmuier u cxembl: «buocunTtes Oenkay, «I eHeTUUeCKHit Koy, «Bupychy,
«bakrepuodarmy.

IIpakTnueckas padora «Co3qaHue MOJEIN BUPYCay.

Tema 8. JKu3HeHHBII MUK KJIETKH

Knerounsrii nmkn, ero mepuoabl u perynasnus. Murtepdaza m muto3. OcoOeHHOCTH
MPOIIECCOB, TpoTeKaroux B uHTepdasze. [loaroroka kietku k aenenuto. [IpecuHreTnyeckuii
(HOCTMUTOTUYECKHUIT), CUHTETUYECKMM M TOCTCUHTETUYECKUH (IPEMUTOTHYECKUN) MEpPHOIbI
uHTEpPA3kIL.

Marpuunsiii  cunte3  JHK -  pemmkanumsa.  [lpuHnmnsr  permmkanmu — JIHK:
KOMIIJIEMEHTApHOCTh,  MOJYKOHCEPBAaTUBHBIA  CHHTE3, AaHTUIIAPAJUIEIBHOCTh. MexaHu3Mm
perummkanmu - JIHK.  Xpomocomsl. Ctpoenume xpomocoMm. Tejomepbl ©  TeloMmepasa.
XpOMOCOMHBIN HA0Op KJIETKH — KapuUOTHI. JIMMIOWIHBIM U TamyIouIHbII HabOphl XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaiuu MUTO3a U POUCXOIAIINE B HUX MIPOIIECCHI.

Tunel muTo3a. Kaprokunes n tuToknHe3. bruonornyeckoe 3HayeHuEe MATO3a.

Perymsinust mMutoTHueckoro nukia kinetku. llporpammupyemasi kietouHas ruOenb —
aronTo3.

Knetounoe si1po, XxpoMocoMbl, pyHKIIMOHAIbHASI TeHOMUKA. Mexanuzmul npoaughepayuu,
oughepenyuposxu, cmapernus u eubenru kiemox. «L{ugpposas knemrxay — ouounpopmamuueckue
Mooenu hyHKYUOHUPOBAHUS KIEMKU.

JdemoncTpanmnu

Tabmuubl u cxembl: «KWU3HEHHBIA IUKI KICTKH», «MmuTO3», «CTpoeHHE XPOMOCOMY,
«Penmukanus JTHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKPOTIpenaparhl: « MUTO3 B KJIIETKaX KOPEIIKa
JTyKay.

JlabGopaTopHas padora «3yuenue XpPOMOCOM Ha TOTOBBIX
MHUKpOIIpenaparax.

JladopaTopHas padora «HabmroneHne MuTO3a B KJIETKAaX KOHYMKA KOPEIKa JIyKa (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. CTpoeHue u GyHKIIUU OPTraHU3MOB

buonoruueckoe  pazHooOpasume  opranu3moB.  OJIHOKJIETOYHBIE, KOJOHHUAIbHEIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HENESATEIBHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJHOKJIETOYHbIE IPUOBI, OJTHOKIETOUYHBIE BOJAOPOCIH, APYrue NpoTucTel. KonoHuansHbie
OpraHU3MBbl.



B3anMocBs3b 4acTei MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm kak enuHoe 1enoe. ['omeocras.

Txanu pacrenuit. Tumel pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHas, MOKPOBHAS,
MIPOBOJIAIIAS, OCHOBHAsI, MexaHn4eckas. OCOOCHHOCTH CTpOeHHs, (DYHKIMH U PACIIOJIOKEHHS
TKaHE! B OpraHax pacTEHUH.

TkaHu JKMBOTHBIX M  4YelloBeKa. THUNbl JKMBOTHBIX TKaHEW: SHUTENHaIbHAs,
COCJIMHUTENbHAS, MBbIlIeyHas, HepBHAas. OCOOCHHOCTH CTpPOEHUs, (QYHKIUH M PaCHOJIOKCHUS
TKaHEW B opraHax >KMBOTHBIX U Y€JIOBEKa.

Opransl. BereratuBHble 1 reHepaTUBHbIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4yenoBeka. DyHKIMU OpraHoB U CUCTEM OPraHOB.

Omopa Tena opranu3moB. Kapkac pactenuit. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX KUBOTHBIX. HapyHbIil 1 BHYyTpeHHUH ckeneT. CTpoeHue U TUIIbI COETUHEHUS
KOCTEH.

JIBi>keHne oOpraHu3MoB. JIBMKEHHWE OJIHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMTHOE,
KT'YTUKOBO€, pECHHYHOEe. JIBM)KEHHE MHOTOKJIETOYHBIX pPACTEHUH: TPONM3Mbl U HACTHHM.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX U U€JIOBEKa: MblleuHas cuctema. Peduekc. CkenerHeie
MBIIIITBI U UX paboTa.

[Tutanue opranuszmoB. [lornoiieHue BOJbl, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIECTB
pactenusiMu. [lutaHue >KMBOTHBIX. BHYTpUIIOJIOCTHOE M BHYTPUKIETOYHOE MHIIEBApPEHHUE.
[IuTanue MO3BOHOYHBIX KUBOTHBIX. OTHAENbl NMUILEBAPUTENBLHOTO TpakTa. [lumieBapurenbHbIe
xkene3bl. [IumeBapurenpHas cucreMa 4eaoBeKa.

Jlpixanue opranu3MoB. J[prxanue pactenuii. Jpixanue »uBoTHBIX. [(nddy3us razos uepes
noBepxHocTh KieTku. KoxHoe npixanue. [[pixatenpHas moBepxHocTh. JKabepHoe u JErouynoe
npIXaHue. JIpIXaHWe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLHOHHOE YCIOXHEHUE
CTPOEHMS JIETKHMX II03BOHOYHBIX >KMBOTHBIX. JlpIXaTenapHas cuUCTEMa 4eloBeKa. MeXaHu3Mm
BEHTUJISIIIUM JIETKUX Y NITUI U MIIEKOMTUTAIOMIMX. Perynsanus apixanus. [{pixareapHble 00bEMBI.

TpaHcnopT BEMIECTB y OPraHU3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHWi. TpaHcnopt
BellecTB Yy KUBOTHbIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHOCHas cucrema
MI0O3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpOBOOOpamieH!sl.  DBOJIOIUOHHBIE  YCIOKHEHUS  CTPOCHUSI  KPOBEHOCHOM  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsusi.

Brinenenne y opranusmoB. Breigenenne y pacteHuid. BbiaeneHwe 'y KMBOTHBIX.
Cokpatutensubie Bakyodu. Opranbl BbiaeneHus. OunbTpanus, cekpeuuss U o0OpaTHOE
BCAChIBAaHME KaK MEXaHU3Mbl paboThl oOpraHoB BelaeneHus. CBs3b TMOJOCTH Tela C
KPOBEHOCHOM M BBIJICIUTENIBHON cucTeMaMu. Beijenenue y



MO3BOHOYHBIX XMBOTHBIX M 4yenoBeka. llouku. CtpoeHune u (yHKIMOHHpPOBaHHE HEPpPOHA.
O6pa3oBaHue MOYH y YEJIOBEKA.

3amura y OpraHu3MOB. 3alMTa y OJHOKJIETOYHBIX opraHu3moB. Cnopsl Oakrepuil u
LUCTHl IPOCTEMIINX. 3aluTa y MHOTOKIETOUHBIX pacTeHuid. Kyrukyna. CpencTBa naccuBHOM U
XUMHUYECKOM 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. IIOKpOBBI M X IPOM3BOHBIE. 3alIUTa OPraHU3Ma
or Ooisesneil. MmmyHHas cucrtema denoBeka. KIIETOYHBIH W TyMOpAJIbHBI HMMYHHTET.
Bpoxaéuueiii u npuoOperéHHbI  cnenuduyeckuid MMMYHHTET. Teopus KIOHAJIBHO-
cenektuBHOro ummyHnuteta (I1. Dpnux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxkumocTe M peryisinMss 'y OpraHm3MoB. Pa3apakmmocTe y OJHOKJIETOYHBIX
opranmu3moB. Takcucel. Paznpaxxumocts u perynsuus y pacteHuid. PocToBeie BemiecTBa M MX
3HAYEHUE.

HepBHas cucrema u peduexkTopHass perymsiuus y KUBOTHbIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOM CHCTEMBI Yy XUBOTHBIX. OTHENBI
TOJIOBHOTO MO3ra TO3BOHOYHBIX XUBOTHBIX. Pedrnexc m peduexkropHas nyra. besycnoBHble u
YCIIOBHBIE pe(dIIEKCHI.

['yMopanbHas perymsiuuss W SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4YeloBeka. JKenesbl
SHJOKPUHHOM CHCTEMBI M WX TOpPMOHBI. /[lelicTBHE TOpMOHOB. B3anMMOCBS3b HEPBHOW M
SHIOKPUHHOM cucteM. [ unoramamo-runoduzapHas cuctemMa.

JdemMoHcTpanuu

[Toptpert: W. I1. [TaBnos.

Tabmuiet  w  cxembl:  «OIHOKJIETOUYHBIE BOJOPOCITH, «MHOTOKJIETOUHEIE
Bojopociny, «bakrepun», «lIpocteiimme», «OpraHbl LIBETKOBBIX PAaCTEHUID,
«Cucremsl OpraHoB MO3BOHOYHBIX KUBOTHBIX), «Buytpennee CTpOEHHE

HaceKoMbIX», «Tkanu pacrenuit», «KopHeBble cuctembl», «CTpoeHue cTedIsy,

«CTpoeHue IUCTOBOM IUIACTUHKW», «TKaHU >KUBOTHBIX», «CKeleT 4YelOBEeKay,
«[IumeBapuTenbHas CHCTEMAY, «KpoBenocHas CHCTEMAY, «/IprxarenpHas
CHCTEMAY, «HepBHas cuctemay, «Koxa», «MBlIlIeYyHast CHCTEMAY,
«BeiienurenpHas cucTemMay, «JDHIOKpUHHAs cucTteMa», «CTpPOCHHE MBIIIIIBI,
«MIMMyHHTETY, «KHIII€YHOIIOIOCTHBIEY, «Cxema MUTaHUS pacTeHHID,
«KpoBeHocHbIE CHCTEMBI [TO3BOHOYHBIX JKHBOTHBIXY, «Ctpoenue THIPBIY,
«Ctpoenue maHapun», «BHyTpeHHee CTpOoeHHE JOKIEBOTO uepBsi», «HepBHas cuctema poioy,
«HepBHas cucrema msrymkn», «HepBHas cucrema mpecMbikatomuxcs», «HepBHasi cucrema
ntuiy, «HepBHas cuctema miiekonuTaronux», «HepBHas cuctema yenoBekay, «Pediekcey.

O6opynoBaH#e: CBETOBOM MHKpPOCKOT, MUKpOTpENnapaThl OJHOKIECTOYHBIX OPraHHU3MOB,
MHKpOTIperaparbl TKAHEHW, pPaKOBUHBI MOJUIFOCKOB, KOJIJICKIIUH



HACEKOMBIX, HWIJIOKOXKHX, J>KMBBIC SK3EMIUIPHI KOMHATHBIX DPAaCTCHHH, TrepOapuu pacTeHHU
pasHBIX OT/AEJNOB, BIIAXHBIC IpenapaTbl >KUBOTHBIX, CKEJEThl TO3BOHOYHBIX, KOJUICKIIUU
0eCrO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJIOBEKa, 000pyA0BaHUE ISl IEMOHCTPALM TTOYBEHHOTO
M BO3IYIIHOTO MHUTAHUS PACTEHUH, pacIIeIUIeHHs Kpaxmajia u OCJKOB TMOJ JACHCTBHEM
(bepMeHTOB, 000pYyIOBaHUE ISl JIEMOHCTPALMH OMBITOB 10 M3MEPEHHIO JKU3HEHHOH EMKOCTH
NETKUX, MEXaHU3Ma JIbIXaTeIbHBIX ABMKEHUI, MOJIENN TOJIOBHOTO MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlabopaTopnas paGora «3yuenue TkaHell pactenuii». JlaboparopHas padora

«3yueHue TkaHnel )kMBOTHBIX». JIaGopaTopHas padora «3yuenue opraHos

IBETKOBOTO pacTeHus». Tema 10. Pa3mHoKeHHe ¥ pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe (BKJI0Yasi BEreTaTUBHOE) U 1ojI0Boe. Buabl
0ecroJIoro pa3sMHOKEHUS: TIOYKOBAaHUE, CIIOPYIISIUS, (hparMeHTaIusl, KIOHUPOBaHHE.

[TonoBoe pasmHoxenue. IlonoBble kieTku, wium ramersl. Meiio3. Craguum Mmeiosa.
IToBenenne xpomocom B Meiose. KpoccnHrosep. buonormyecknii ¢cMbICH MeW03a U ITOJIOBOTO
nporecca. Meio3 ¥ ero MeCTo B JKU3HEHHOM LIMKJIE OPTraHU3MOB.

[Ipen3aponpimeBoe  pasButue. ['ameroreHe3 y KHMBOTHBIX. lloyloBBIE  kemne3bl.
OOpazoBanue W pa3BUTHE MOJOBHIX KiIeTOK. Criepmatorene3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omto1I0TBOpeHNE W AMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OILIONOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NnnuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O pa3BUTHH
opranu3mMoB. Mopgocenez — oona uz enasuvix npoonrem smopuonoeuu. Konyenyus mopgpocenos
u mooenu mopgpocenesa. Ctaguu >MOprOreHe3a )KMBOTHBIX (Ha IpuMepe JiSIrymkH). J{pooienue.
Tunsl gpobnenus. /Jemepmunuposannoe u HedepmuHuposanrnoe opooaenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKOTUTAIONINX. 3apOJIbIIICBbIC JIUCTKU (TaCTPYJISIIHS).
3akiialka OpraHoB M TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOEe BIHMSHHE 4YacTel
Pa3BUBAIOIICTOCS 3apojbliia (dMOpHOHANbHASs WHIOYKIWA). 3akjiajka TIUlaHa CTPOCHHS
JKUBOTHOTO KaK pe3ylbTaT HMEPAPXUYECKUX  B3aUMOJCHCTBUM TeHOB. BiusHue Ha
SMOpPHOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHblil mnepuon. Ilpsmoe u Hempsmoe
pazButue. Pa3Butue c meramopdo3oM y OECHO3BOHOYHBIX M TIO3BOHOYHBIX IKMBOTHBIX.
buonoruueckoe 3HaueHHE MPSAMOTO U HEMPSIMOTO Pa3BUTHS, UX PACIPOCTPAHEHHE B IPUPO/IE.
Tunsl pocta XUBOTHBIX. DaKTOPBI PEryIALMH pOCTa KUBOTHBIX U uenoBeka. Craauu
MOCTAMOPHOHATBHOTO Pa3BUTHS



y JKMBOTHBIX U 4esoBeka. Ilepuonpl oHTOreHesa uenoBeka. CrapeHHME M CMEpPTh Kak
OMOJIOTUYECKUE TIPOLIECCHI.

PasmHoxenne u pasButue pacteHuid. ['ameropur m cmopodur. Meiio3 B KU3HEHHOM
nukine pacrenuid. OOpa3oBaHWe crmop B Tmpolecce Meio3a. [‘ameroreHes y pacTeHHI.
OmnonoTBOpEHHE M Pa3BUTHE PACTUTENBHBIX OpraHu3MoB. J[BOWHHOE OIUIOJOTBOPEHUE Yy
LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHH.

MexaHu3MBl peryisiiid OHTOTE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JdeMoHcTpanuu

[Hoptperst: C. I'. Haamun, X. Hlnemasn.

Tabnuupl U cxembl: «BereraTuBHOE pazMHOKeHUE», « TUIBI OECIIONOro pa3zMHOXKEHUSD,
«Pa3MHOXeHHE XIaMUIOMOHAIB, «Pa3MHOXEHUE DBIVIEHBD»,

«Pa3MHOXeHue ruapely», «Meio3y, «Xpomocombl», «['ameTorenesy, «CTpoeHne SUIEKICTKH 1
cnepMaro3onsia», «OCHOBHbIE CTaauM OHTOreHe3a», «lIpsMoe u Hempsmoe pa3BUTHEY,
«Pa3zButne Maickoro kykay, «PasButme capaHum»,

«Pa3ButHe nATymku», «/[BOWHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PACTCHHI»,
«CTpoeHHEe CeMsIH OJHOAOJBHBIX U JABYIOJIBHBIX PACTCHHI», «KMU3HEHHBIM LUK MOPCKOU
KammycThl», «KU3HEHHBIN UK MXay, «KU3HEHHBIN UK IAOPOTHUKAY,

«KHU3HEHHEIN IIUKII COCHED).

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPETIapaThI SIMIIEKIIETOK U CIIEPMATO30HI0B,
MoJienb «L{UKIT pa3BUTHS JSATYIIKNY.

JladoparopHasi pabora «/3yueHue CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsiBIIEeHME MPU3HAKOB CXOJCTBA 3apOJBIIICH MO3BOHOYHBIX
KUBOTHBIX).

JlaGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHHS BBICIIUX PACTCHUID.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

Hcropusi cTaHOBICHHMS M pa3BUTHS TCHETHKW Kak Hayku. PaGoter I. Menmens, I'. ne
®pusza, T. Moprana. Ponb oTedecTBEHHBIX YU€HBIX B pa3BuUTHM reHetuku. Padorer H. K.
Konbnona, H. 1. BaBunosa, A. H. benosepckoro, I'. [I. Kapneuyenko, 0. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.

OcHOBHbBIE T€HETUYECKUE MOHITUS M CUMBOJIbL. ['OMOJIOIrMYHBIE XPOMOCOMBI, AJJICIbHbIE
TeHbl, AJIbTEPHATHBHbIC NPU3HAKH, JOMUHAHTHBI M PEUECCHUBHBIA MPHU3HAK, T'OMO3UIOTa,
reTepo3UroTa, 4ucras JHUHUSA, TUOpUbl, reHoTun, (eHoturn. OCHOBHBIE METOJbI T€HETUKHU:
rUOPUA0TIOTMUECKUM, ITUTOJIOTUUECKHI, MOJIEKYISIPHO-T€HETUUECKHIA.

JdemMmoncTpanun



[Hoptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benoszepckuii, I'. /1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.
Tabnuuet u cxembl: «MeToabl reHeTUKNY», «CXEMBbI CKPEIIUBAHUY.
JlaGopaTopHas padoTa «/Ipo3oduia kak 00bEeKT FeHETUYECKUX UCCIICTOBAHMI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpuanoe ckpemuBanue. llepBerii 3akoH MeHenss — 3aKOH €AMHOOOpa3us
ruOpuaoB mepBoro nokosieHus. [IpaBuio momuuupoBanus. Bropoil 3akon Menpaens — 3akoH
paciuernieHus npusHakoB. L{uTonornyeckre 0CHOBbI MOHOTMOPUIHOIO CKpeluBanus. ['unoresa
YHCTOTHI FaMeT.
AHanuzupyromee ckpemupanue. [I[poMexyTOUHBIN XapakTep HacaeI0BaHus.
Pacmennenne npu3HakoB IpH HEMOJHOM JIOMUHUPOBAHUH.
JurubpunHoe ckpemrBanue. TpeTuii 3akoH MeHens — 3aK0OH He3aBUCUMOT0
HacJieI0BaHUs NpU3HAKOB. LluTonornueckrne oCHOBbI AUTMOpUHOTO cKpenuBanus. ClenaeHHoe
HacnenoBanue npusHakoB. Paboter T. Moprana. CrensieHHOE HaclieJoBaHUE TEHOB,
HapylIeHUE CUEIUICHUS MEXAy TIeHamu. XpOMOCOMHas

TEOPUs HACIIEICTBEHHOCTH.
I'eneTnka mona. XpoMOCOMHBIN MEXaHHU3M OIPEAEIICHHS 0J1a. AyTOCOMBI U IIOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbI M reTeporaMeTHbI Moj. ['eHeTndeckas CTPYKTypa MOJIOBBIX
xpoMocoM. HacnieroBanne npu3HakoB, CHEIJIEHHBIX C TIOJIOM. ['€HOTHI KaK LIeJIOCTHAs CUCTEMA.
[neiioTponusi — MHOKECTBEHHOE JIECTBUE T'€HA. MHOX€eCTBEHHBIN
aJUIEIIN3M. Bsaumoneiicteue HeaJUIeILHBIX T'€HOB.
Kommnementapaocts. Onmuctas. [lonumepus.

'eHeTnyeckuii KOHTPOJIb Pa3BUTHUA PpACTCHUM, KUBOTHBIX W YEJIOBEKAa, a TaKxke
(GU3MOJIOTMYEeCKUX MPOLECCOB, TOBEACHUS U KOTHUTUBHBIX (yHKUuH. [‘eHernueckue
MEXaHHU3Mbl CUMOMOTEHE3a, MEXaHWU3Mbl B3aUMOJICHCTBUS «XO3SIMH — IMApa3uT» M «XO3AUH —
MUKpOOHOM». ['eHeTnueckre acrekThl KOHTPOJISl U U3MEHEHUS HACJIeICTBEHHOM nHpopManuu B
MTOKOJICHUSX KJIETOK U OPraHU3MOB.

JdemoncTpanmnu

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

Tabmuub! 1 cxembl: «IlepBbiii U BTOpoit 3akoHBl Menaenss», «Tpetuii 3axkon MeHuens»,
«AHanu3upymolee ckpemupanuey, «HenonHoe AOMUHUpOBaHHEY,
«CuenieHHoe HacJIeI0BaHUE OPU3HAKOB Y JIPO30(UIIBIY, «['enetnka  momay,
«Kapuotun uenosekay», «Kapuotun gpozoduiby, «Kapuotunm nTuimsy,
«MHOXECTBEHHbIN aJuIenu3M», «B3auMoaeiicTBie reHOBY.

O6opynoBaHue: MOAENb IJIs AEMOHCTPAllMU 3aKOHOB €IMHOO0Opasusi THOPUAOB MEPBOrO
MOKOJICHUSI M PAaCILEIUICHUs IMPU3HAKOB, MOJEIb JUIsl AEMOHCTPAallMM 3aKOHA HE3aBUCUMOTO
HacjeA0BaHUsl MPU3HAKOB, MOJIENb s



JEMOHCTpAILMU CLEIJIEHHOTO HAaclleJOBaHUs IPU3HAKOB, CBETOBOI MHUKPOCKOI, MUKPOIIPENapar:
«Apo3odunay.

IIpakTuyeckasa padora «/3yueHue pe3ynbTaTOB MOHOTHOPHIIHOTO CKpEIIMBAaHUS Yy
TPO30(QUITBD».

IIpakTnueckas padora «l3yueHue pe3yapbTaTOB JUTMOPUIHOTO CKpEUIMBAaHUS Yy
TPO30(QHITBD».

Tema 13. 3aK0HOMePHOCTH U3MEHYHBOCTH

B3anmopelictBie reHotuna u cpeapl npu (GopmupoBaHHM (eHOTHNA. V3MEHYUBOCTH
npu3HakoB. KadecTBeHHbIE M KOJMYECTBEHHbIE IPU3HAKU. Buabpl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas u3MeHYUBOCTh. Ponb cpensl B (popmupoBaHMM MOIU(PUKATMOHHON
n3MeHunBocTl. Hopma peakuuu npusHaka. BapuannoHHbIN psin M BapuanuoHHas kpusas (B.
Noranncen). CoiicTBa MOAN(PUKAIITMIOHHON U3MEHUYUBOCTH.

I'enotunuueckast U3MEHUYNBOCTh. CBOMCTBA FT€HOTUITNYECKON N3MEHYHUBOCTH.

Buipl reHOTHIIMYECKON M3MEHUYMBOCTU: KOMOMHATUBHAS, MYTallUOHHASL.

KombOunatuBHass u3MeHYMBOCTh. Mel03 U TOJIOBOM TPOIIECC — OCHOBA KOMOWHATHUBHOM
M3MEHUYMBOCTH. POJb KOMOMHATUBHON M3MEHYUBOCTU B CO3JJaHUM T€HETUYECKOrO pa3HOOOpa3us
B MpEJENax OJHOIO BUAA.

MyranuoHHasi W3MEHYUBOCTb. Buabl MyTaluii: TE€HHbBIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CrioHTaHHbIE W UWHAYIUPOBAHHBIE MYyTallMH. SiepHble M LUTOIUIa3MaTHYECKWE MYTallUU.
Comarnueckne W TOJIOBblE MyTalud. [IpUYmMHBI BO3HMKHOBEHWs MyTaluid. MyTareHel U HX
BIIMSIHUE HA OPraHU3MblL. 3aKOHOMEPHOCTH MYTAlMOHHOTO IIpoLecca. 3aKOH T'OMOJIOTHYECKUX
psanoB B HacieactBeHHoW w3MeHunBoctd (H.M. BaBunor). BHesnepHas W3MEHUHMBOCTHD U
HACJIEICTBEHHOCTb.

Onueenemuka u NUCEHOMUKA, PONb INUSEHEMUYECKUX (AaKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUSMOS.

JdemoncTpanmnu

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

Tabnuibt U CXEMBI: «Bugpl U3MEHYHUBOCTHY, «MoaudukanmoHHas
WU3MEHYHUBOCTDY, «KombunaruBHas M3MEHYHBOCTDY, «Metiiosy,

«OmnonoTBopenue», «I'enernyeckue 3a00aeBaHus YeI0BEKay, «BUabl MyTaruii».
O6opynoBaHue: *KUBble U repOapHble HK3EMIUISIPbl KOMHATHBIX PACTCHHIH,
pucynku (pororpadun) KUBOTHBIX C pa3THYHBIMU BUJIAMU U3MEHYUBOCTH.
JlaGopaTopHas padora «ccnenoanue 3aKOHOMEPHOCTEMN
MOAU(PHUKAITMOHHON K3MEeHYUBOCTH. llocTpoeHue BapuUallMOHHOTO psAla U BapHALMOHHOU
KPUBOW.



IIpakTuyeckas padora «Myrtaun y 1po30¢uiibl (Ha TOTOBBIX MUKpOIpenaparax)y.

Tema 14. I'eHeTnKa yeaoBeKa

Kapuotun uyenoBeka. MexayHapoaHass IporpaMma HCCIEIOBaHUS T€HOMAa 4YeJOBEKa.
MeTto 161 HU3Y4ECHUS T'CHETUKU 4eJI0BEKA: T€HEeaJIOrnYECKHA, OJIN3HELIOBEIH,

ITUTOT €HETHYECKIH, MONYJIALIMOHHO-CTaTUCTUYECKUM,
MOJICKYJIsipHO-TeHeTHYecKuil.  COBpeMEHHOE  ONpeNeNieHHEe  TEeHOTHMA:  MOJHOTCHOMHOE
CEKBEHUPOBAHUE, TCHOTUITUPOBaHKE, B TOM umciie ¢ nomolbio [MIP-ananuza. Hacnencreenusie
3a0oneBaHMs  YelIOBeKa. [ ©HHbIE © XPOMOCOMHBIE OOJIe3HM 4YeloBeKa. boyiesHnm ¢
HACJICJICTBEHHOM  MPEAPACIIOIOKEHHOCTHIO. 3HaueHWEe  MEIUIMHCKOM  TEeHEeTUKH B
MPEAOTBPALICHUN U JICUCHUHU T€HETUYECKUX 3a00JIeBaHMI ueoBeka. MeauKo-TeHETHUECKOe
KOHCYNbTHpOBaHue. CTBOJIOBBIE KIIETKH. [[OHATHE «T€HETUUECKOTO Ipy3a». DTHUYECKUE aCTIEKThI
uccae0BaHuM B 00JIaCTH PEIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

I'enetndeckue ¢GakTOphl MOBBINICHHOW YYBCTBHTEIBHOCTH 4YeJIOBEKa K (PU3UUECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpYXKawIiel cpeapl. ['eHeTHdeckass MpenpactoyioKEeHHOCTh
YyeJIoBeKa K IaTOJIOTHSM.

JdemMoHcTpanuu

Tabmuupr 1 cxembl: «Kapuotumn demoBeka», «MeTOIbI U3YUYCHHS] TEHETUKHU YEJIOBEKaY,
«I"eneTnyeckue 3a00JI€BaHUS YEJIOBEKAY).

IIpakTnueckas padora «CocTaBieHNe U aHAIN3 POJIOCIOBHOIN.

Tema 15. Cenekuusi opranuzmMoB

JoMecTukamusi U ceynekuus. 3apoKICHUE CeNeKIUMU W aomectukanuu. Yuenue H. W.
BagsuioBa o IleHTpax mpoucXokaeHHs 1 MHOTOOOpa3us KyJIbTYPHBIX pacTeHUH. Posb cenexnmm
B CO3/JIaHUM COPTOB pacT€HU! W TopoJ KUBOTHbIX. CopT, mopoda, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HaclencTBeHHOM n3MeHunBoctu H. M. BaBuioBa, ero 3nauenue mjis
CEJICKITMOHHOM pabOTHI.

MeTtonp! ceneKImoHHOW paboThl. VIcKycCTBEHHBIN 0TOOP: MAacCOBBIN M MHIAMBUTyaTbHBIH.
Otanbl KOMOMHAIIMOHHOW celeKuu. VcnbpiTanue mpou3BOAMTENCH MO MOTOMCTBY. OTOOp O
TE€HOTHITY C IIOMOIIBIO OIIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP MO IEHOTHITY C MIOMOIIBIO aHAIN3a
JHK.

HckyccTBeHHBIM MyTareHe3 KaK METOJl CEJICKIIMOHHOW paloThl. PamuanuoHHBIA H
XUMUYECKUA MYyTareHe3 KakK MCTOYHHUK MYyTalMuid y KyJIbTYpHBIX (OpM OpraHu3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHMS W MeToJNOB pekomOuHanTHbIX JIHK ms
MOJIYYEHUSI UCXOTHOTO MaTepuaia Jjsl CEJeKIUU.

[lonyuenue TTOJIMIIJIONIOB. BuyrtpusunoBas THOpUAM3aITHSL.
bim3kopoICTBEHHOE CKpelMBaHue, WM WHOpUauHT. HepoacTBEHHOE CKpEIIMBAaHHE, WIN
ayrOpunuHr. lerepo3uc W ero nmnpuuuHbel. lcmnonp3oBaHWe TreTrepo3uca B CENEKIHH.
Otnanénnas rubpuamsanus. [Ipeomonenue Oecrmoaus



MEXBHUJOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIUN PACTEHUN ¥ )KUBOTHBIX. «3e1€HAs pesonioyusy.

CoxpaHeHHEe W W3YYCHHE TCHETUYECKUX PECYPCOB KYyJIbTYPHBIX PACTCHHUU M HUX JTUKUX
poauYel IJis CO3/IaHuUsl HOBBIX COPTOB U TMOPUIIOB CEIIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yuenue,
COXpaneHue U ynpasienue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIO0BbIX
HCUBOMHDBIX 8 YENAX VIVUUEHUS CYUWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM YUClle C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUU, Nepedosblx uoell U
NepCneKmuBHbIX MexHOL02U.

JdeMoHcTpanuu

[Toptpers: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. IL
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmurer u cxembl: «LIeHTPBI TPOUCXOKICHHSI I MHOTO00pa3us KyJIbTYPHBIX PACTCHHI,
«3aK0H TOMOJIOTHYECKHUX PSAIOB B HACIEJICTBEHHOW M3MEHUYMBOCTIY,

«MeTtoap! cenekuumn», «Otaanénnas ruopuausanus», «Myraresesy.

JlabopaTopHas paGora «/3ydyeHue copToB KyJIbTYPHBIX pAaCTEHUI U MOPOJ JOMAITHUX
KUBOTHBIX).

JladbopaTopHas pa6ora «/3ydeHne METoI0B CEJIEKIINH PACTCHUI.

IIpakTnueckas padora «[IpuBuBKa pacTeHUN».

Ikekypeust «OCHOBHBIE METOJbl M JOCTH)KEHUS CENEeKIMH PAacTeHU M >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIH y4acTOK, B TEIIMYHOE
XO035IIICTBO, B 1a00OpaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BHOTeXHOJIOTHSI U CHHTETHYECKAsK OMOJIOTHSI

OOBbeKThI, HCMONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE W TKAaHEBBIE KYJIbTYpHI,
MUKpPOOPTraHHU3Mbl, HUX XapaKTepucCTUKa. TpaauldoHHAas OHOTEXHOJIOTHS: XJeOoIeyeHue,
MOJIyueHUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJAeNUE. Mukpoorogoruueckuii cuures. OObeKThI
MHUKpPOOHOJIOrMUECKUX TexHoJorui. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMHHOB.

Coznanue TEXHOJOTMH M MHCTPYMEHTOB  LI€JICHANPABICHHOTO  HM3MEHEHHS U
KOHCTPYHPOBAHHUS T€HOMOB C LIEJIbIO MOTY4YEHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COAEPIKAIIUX
HE BCTpeUaroufecs B mpupoie OMOCUHTETUYECKUE MYTH.

Knerounas umxenepus. Meroapl KylbTypbl KJIETOK M TKaHEH pacTeHHH M KUBOTHBIX.
Kpuobanku. ComaTtnueckas rubpuauzanusi U coMaTHueckuid smOpuoreHes. McmoipzoBaHue
rarionioB B CeNEKUUU pacTeHui. [lonyuenue moHoKnoHanvuwix aumumen. Hcnonvsosanue
MOHOKIIOHANbHBIX U HOAUKIIOHAIbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE.
PexkoHcTpyKIus SMIIEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJ TpaHCIUIAaHTALMU SIJIEp
KIIETOK.



Texnonoeuu  0300po6nenUs,  KYIbMUBUPOBAHUA U  MUKPOKIOHANILHO20 — PA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U T€HHAsl MHKEHepus. MICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYMPOBAHHUE
pexomOunanTHeIX JIHK. Coszdanue mparnceenuvix opeanuzmog. JIOCTHKEHHSI U TEPCIICKTUBBI
XpOMOCOMHOM W TEHHOM HWH)KE€HEpUU. OKOJOTMYECKHE M 3TUYECKHE MpoOIeMbl T'€HHOU
WUHXEHEPUH.

Menuuunckue ouotexnosoruu. [locrrenomuas nuugposas menuuuna. [11[P- nuarnocruxa.
MeTaboI0MHBIN aHAJIN3, TEHOLIEHTPUIECKUN aHAIIN3 MTPOTEOMA YEIIOBEKA JUIS OLICHKH COCTOSHHS
€ro 370poBbs. Vcroib30BaHe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-Ononmxenepus
ISt pa3paboTKu (QyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHA, CO3JaHNUs KOMIUIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJIOTUH TPEXMEPHOro OMONMPHUHTHUHIA U cKapoAuHTra JUIsl pelieHus
3a7a4 MePCOHATU3UPOBAHHON METUIHHBI.

CoznlaHue BEKTOPHBIX BaKIMH C II€JIbl0 OOecrieueHuss KOMOMHHUPOBAHHOW 3alllUThl OT
Bo3Oynuteneit OPBU, yctaHoBiieHHE MOJIEKYNISIpHBIX MeXaHW3MOB (yHKunoHupoBanus PHK-
COJIep’KaliX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONAcHbIE 3a00JI€BaHMUS YEIOBEKa U AKUBOTHBIX.

JdemMoHcTpanuu

Tabmuis! u cxemsl: «/cnonap30BaHNE MUKPOOPTaHU3MOB B IIPOMBIIIIEHHOM
pou3BoJIcTBeY, «KierouHast uHxeHepus», «I'eHHas HHKEHEepUs».

JladbopaTopHas padora «/3ydeHue 00beKTOB OMOTEXHOIOTUN.

IIpakTnueckas padora «IloxydeHre MOJIOUYHOKHUCIIBIX TPOTYKTOBY.

JKCKypcus «buoTtexHomorus —  BakHeHmas MPOM3BOIUTEITLHAS cuia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTBO )».

11 KJIACC

Tema 1. 3apo:xkaeHue U pa3BUTHE IBOJTIONMOHHBIX NMPEACTABJIEHUI B 0M0JI0T A

OpomonronHas Teopusi Y. Japsuna. [Ipennockuiky BO3SHUKHOBEHUS JapBUHU3MA. JKU3Hb
U Hay4Has nearesnbHocTh Y. JlapBuHa.

JBuxkymue cuiabl 3BoiouuMu BujgoB 1o Y. JlapBuHy (BbICOKash HWHTEHCHBHOCTh
pPa3MHOXEHHSI OPraHMW3MOB, HACJEJICTBEHHAss HW3MEHYMBOCTb, OOppba 3a CyIeCTBOBAHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuateTndeckoit Teopun 3Bosonnn (CTD). HeliTpanpHas TeOpUs BOJIOIMH.
CoBpemeHHas SBOJIOIMOHHAS OMOJOTHsI. 3HAUEHHE IBOJIOLMOHHON TeopuH B (HOPMHUPOBAHHUH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemMmoncTpanun



[Hoptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. Krosre, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoil npuposl (mo K. Jlunuew)y, «JlecTHuma »KuBBIX
cymectB (mo Jlamapky)», «MexanusM GOpPMHUPOBAHUS TPHUCIOCOONCHUH y pPacTeHUH |
KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmipyra nyremectsust Y. [lapsuna», «Haxonku
Y. JHapBuna», «Popmbl OOpbOBI 3a CYIIECTBOBAHUEY,

«[lopoxpr romybeit», «MHorooOpa3zue KylIbTYpHBIX (GopM KamycTel», «llopomsl gomamrHux
AKHUBOTHBIX», «Cxema oOpazoBaHus HOBBIX BUIOB (1o Y. [lapBuny)»,

«CxeMa COOTHOUIEHMSI ABMXKYILIHUX CUJ 3BOJIIOLMNY», «OCHOBHBIE IOJIOKEHUS CHUHTETUYECKON
TEOPUHU IBOJIIOLIUI.

Tema 2. MuKpo3BOJTIOIMA U €€ pe3yJIbTaThl

[lonymnsiuust kak d3JeMeHTapHas eAuHuna 3BomoluHd. COBpeMEHHbIE METOJIbl OLEHKU
T€HETUYECKOTO Pa3HOOOpa3us U CTPYKTYphI Nonmyasuui. MizMeHeHnne reHopoHIa MOMyIsSIUN KaKk
AJIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH TreHeThueckoro pasHoBecust J[kx. Xapau, B.

BaitnGepra.
OnemeHTapHble (aKTOpbl (ABMKYLIME CHUJIbI) 3BOJIONUU. MyTallMOHHBIN Ipolecc.
KomOunartuBHast u3mMeHuMBOCTh. Jlpeiidp TeHOB — cilydaliHble HEHANpaBieHHbIE H3MEHEHUS

4acToT ayiened B momyisiusax. OddekT ocHoBaTens. IDgdgexm OymwvLiouno2co eoprviuika.
CHudicenue cenemuuecko2o paznoobpasus: npudunsl u cireocmeus. Ilposenenue 3¢hgpexma
opetigha 2cenos 6 Ooabwux u manrelix nonyrayusx. Murpamun. W30mamus MOMySISIIHA:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoJoruueckast (penpoayKTUBHAs).

EcrecTtBenHbIli 0TOOp — HampaBisOmuid GakTop 3BOMONKUKA. DOPMBI €CTECTBEHHOTO
oTOOpa: IBIKYIIUHA, CTAOMIM3UPYIOUTUH, pa3peIBaromuil (au3pyntuBHBIA). [lomoBoit oTOOD.
Bo3HHKHOBEHME U ABOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB KakK pe3yiabTaT MHKpPO3BOJIONMU. Bo3HHMKHOBEHHE
MIPUCTIOCOOTIEHUH Y OpraHu3MOB. ApoMoph 036l ¥ uanoaaanTamnuy. [IpuMepsl mpucnocoOneHuit y
OpraHu3MoB: MopdoJsoTuueckne, (U3HOJIOTHIECKHUE, OHOXMMHYECKHE, IOBEIACHUYECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u crpykrypa. BumooOpasoBaHue kak pe3yiabTaT MHUKpPOIBOJIOLUU.
W3onsuuss — wimoueBoit  ¢dakrtop BujpooOpazoBanusa. Ilyrm u cmocoObl BHUI000pa3oBaHUSA:
ajutonatpudeckoe  (reorpaduyeckoe), CHUMIATPUUECKOE (IKOJIOTHYECKOE), «MTHOBEHHOEC)
(momurutonan3anus, rudpuansanus). JJIMTeIbHOCTb 3BOTIOIMOHHBIX IPOIIECCOB.

Mexanu3Mbl GOPMHUPOBAHUS OHOJIIOTUYECKOTO Pa3HOOOpa3Hsl.



Ponp »BONIONMOHHON OWoNOTMM B pa3pabOTKEe HAyYHBIX METOJOB COXpPAaHEHHS
Oonopa3zHooOpaszus. MUKPOIBOIIONUS W KOIBOJIOLHUS MMapasuTOB M MX XO03sieB. MeXxaHU3Mbl
(dhopMHUPOBaHKS YCTOWYMBOCTH K aHTUOMOTHKAM U cTIOCOOBI OOPBOBI ¢ HEll.

JdeMoHcTpanuu

[optpetsr: C. C. YerBepuxos, 3. Maiip.

Tabnuupl U cxembl: «MyTalmoHHAas U3MEHYUBOCTHY, «[lomynsnoOHHAasI CTPYKTYpa BUIaY,
«Cxema mposiBiieHMs 3akoHa Xapau—BaiiHOepra», «JIBwkylue CHUIBI  SBOJIIOLIUNY,
«OKOJIOTHYECKasi M30JISIUS MOMYISIUI ceBaHCKON (openn»,

«["eorpaduieckas U30JISIMS TUCTBECHHUITBI CHOMPCKOH ¥ JIMCTBEHHHUIIBI AYPCKOW,
«ITomynsIIMOHHBIE BOJIHBI YACIICHHOCTH XUIIIHUKOB U KEPTBY», «CXxema JACHCTBUS €CTECTBEHHOTO
oToopa», «Dopmbl OOpbOBI 3a cyliecTBOBaHHUE», «HAyCcTpuanbHBIM MenaHu3M», <«KuBbie
uckomnaemeie», «IloKpoBUTENbCTBEHHAs OKpacka >KMBOTHBIX», «lIpemymnpexnaromias oxpacka
KUBOTHBIX», «®Du3nongornueckue ananranum», «lIpucrnocobIeHHOCT, OpraHu3MOB U €€
OTHOCHUTEJIBHOCTBY,

«Kputepun Buga», «Bunel-nBoiinukn», «CTpykrypa Buaa B mpuponae», «CrocoOsl
BH1000pazoBaHusy, «I eorpadguueckoe BUA00Opa3oBaHUE TPEX BUIOB JIAHIBIIIICH,
«DKoJIorHYecKoe BHA000pa3oBaHHe BUAOB CHUHUI, «llomumiaonasl pacTeHuiD»,
«KamyctHo-peaeuHblit THOpHI».

Ob6opynoBanue: repObapuy pacTeHH, KOJUIEKIUHM HACEKOMBIX, yydesla NTHUI[ U 3Bepel ¢
MpUMepaMy Pa3IMYHbIX IPUCIIOCOOICHUH, Yydyena NTHI] U 3Bepeil pa3HbIX BHUJIOB, repOapuu
pacTeHui ONMM3KUX BHIOB, 00Pa30BABIIMXCS PA3TUIHBIMH CIIOCOOAMH.

JladopaTopHasi pa6oTa «BpIsBIeHNE H3MEHUNBOCTH Y 0COOCH OJHOTO BUIAY.

JladopaTtopHas padora «[IpucnocoOneHuss OpraHM3MOB U WX OTHOCUTEIbHAs
11eTIECO00PA3HOCThY.

JladopaTopHas padora «CpaBHEHHE BUOB 110 MOP(OTOTHUESCKOMY KPUTEPHIOY.

Tema 3. Makpo3BoJIIOIUS U €€ pe3yabTaThl

Merto b1 3yueHus: Makpoa3Botonun. [lageonTonornyeckue METo bl U3y4EHHS SBOTIOLHH.
[lepexonubie Gopmbl U PUIOTEHETHYECKUE PSABI OPraHU3MOB.

buoreorpaduueckue meroapl usydeHus osBomonuu. CpaBHeHue ¢Guopsl U (payHb
MaTepUKOB U OCTpoBOB. broreorpaduyeckue odnactu 3emiau. Buabi- 5HIEMUKU U PETUKTHL

DOMOpPHUOJIOTUYECKHE U CPAaBHUTEIBHO-MOP()OIOTUYECKUE METObl U3YYEHHUS HBOJIIOLMH.
'eneTnyeckue MeXaHHU3Mbl SBOJIIOIIMM OHTOI€HE3a U TOSBIICHUS SBOJIIOIIMOHHBIX HOBIIECTB.
l'omonornunple W aHAIOTWYHBIE OpraHel. PynuMeHTapHble  OpraHbl U aTaBU3MBL.
MonekynsipHO-TeHEeTUYECKHUE,



OMOXMMHUYECKHE M MaTeMaTUYECKHE METOAbl W3YyYCHHs OHBOJIONUH. | OMOJOTUYHBIC TEHBI
CoBpeMeHHbIE METO/Ibl OCTPOCHHUS (PUIIOTEHETUYECKUX JIEPEBHEB.
XPOMOCOMHBIE MYTallUX U IBOJIOIHS TEHOMOB.
OOmme 3akoHOMEpHOCTH  (TMpaBwWia) OSBONOIMW.  [Ipunyun  cmenvl  QOyHKYUIl.
HeoOpatumocTs sBomtonuu. AgantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB BOJIOIUH.
JdeMoHcTpanuu
[Toptpets: K. M. Bap, A. O. Kosanesckuit, ®. Miomiep, O. ['ekkenb. TaOnuIpl U CXeMbl:
«DPuUIoreHeTUUeCKUi psiji JIomanm», «ApXeonTepuKC»,

«3Bepo3yonIe SILEPBD», «Creromuedanb, «PuHHODUTEIY, «CeMeHHBIC
MaropOTHUKN», «buoreorpadpuueckue 30HBI 3emin», «Jpeid KOHTHHEHTOBY,

«PenuKThY, «HauanbHble CTaiuu  SMOPHOHAIBHOTO  Pa3BUTHS ITO3BOHOYHBIX
KUBOTHBIX), «I"omonornynsle U aHAJIOTUYHBIC OprasbD», «PynumenTs»,
«ATaBU3MBIY, «XpOMOCOMHBIE HAaOOpbl ~ YeJOBEKa U IIMMIIAH3e, «['maBHbIE

HaIpaBJIEHUS BOJIIOIUNY, «O01IMe 3aKOHOMEPHOCTH 3BOJIIOLIUI.

O6GopynoBaHue: KOJUICKIIMU, TepOapuu, MYISDKH HCKOMAEMBIX OCTAaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTMYHBIX, AHAJOTHYHBIX, PYAMMEHTAPHBIX OpPraHOB M aTaBU3MOB, KOJIJIEKIUU
HACEKOMBIX.

Tema 4. Ilpoucxo:kaenue u pa3BuTHe »KU3HU Ha 3eMiie

Hayuynple rHUmoTe3bl NMPOMCXOXKAEHUS JKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEepMHUS.
JloHayuHble TPEICTABJICHUS O 3apOXKACHUU >KU3HMU (KpealuoHH3M). ['mnore3a MOCTOSTHHOTO
CaMO03apOK/JICHUs KU3HU U €€ onpoBepkeHne onbitamu @. Penn, JI. Crnammannanm, JI. ITactepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHOBHBIE ATanbl HEOPraHWYECKOU 3BoJonny. [1anerapHas (reoJoruvaecKas) BOIOHNS.
XuMuyeckasi 3BOJIONMS. AOUOTEHHBIM CHHTE3 OPraHWYEeCKUX BEIIEeCTB W3 HEOPraHUYECKUX.
Omneit C. Munnepa u I'. FOpu. O6pazoBanue nmoaumepoB n3 MoHomMepoB. KoarepBarnast runoresa
A. W. Omnapuna, rumnote3za nepBuyHOTO OynboHa JIk. XoJsimelHa, reHeTHyeckas rumores3a [
Ménnepa. Pu6osumsr (T. Uek) u runore3a «mupa PHK» V. I'mnbepra. @opmupoBanue MmemOpan
Y BOBHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnu u wmetonsl e wusydyeHus. lckomaemble OpraHM4YecKHUe OCTATKH.
l'eoxpononoruss u e€ w™eroabl. OrtHocuTenbHass U aOCOJIOTHAS  T'€OXPOHOJOTHS.
['eoxpoHonoruyeckast mKana: 30Hbl, SPbl, EPUOJIBI, FTOXH.

Havanpubie sTanel oprannyeckoil 3Bosronuu. [losiBieHre M 3BOJIOLKS MEPBBIX KIETOK.
Opomonus Metaboiu3ma. BosHukHOBeHHe mepBbIX sKocucTeM. CoBpeMeHHble MHKPOOHBIE
OMOIIEHKM Kak aHajor mnepBblx Ha 3emuie coobmiectB. Ctpomaronuthl. [IpokapuoTsl u
9YKapHOTHIL.



[Ipoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOJIOLHUOHHOE MPOUCXO0XKICHHUE BUPYCOB.
[IpoucxoxxaeHrue  MHOTOKJIETOYHBIX  OpraHu3MOB. BO3HMKHOBEHHME OCHOBHBIX  TIpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMHU BBICIIUX pacTeHuid. OCHOBHBIE apoMop(o3bl pacTECHHIA.
Beixon pacrenuit Ha cymy. llosiBieHne CHOpOBBIX pacTeHUMHM W 3aBOCBAHME HMH CYIIU.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX paCTEHUM.

OcCHOBHBIE ATambl 3BOJIOLUU KUBOTHOIO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Benpackas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIIOB. [lepBbie XOpIOBbIE
XKUBOTHBIC. JKH3Hb B BOJIC. DBOJIONMS MMO3BOHOYHBIX. [IpoucxoxkaeHre aMpuOnil U perTrIHil.
[Ipoucxoxnenue miexkonurtaromux W nruil. [IpuHnun xmodeBoro apomopdosza. OcBoeHue
0€CII03BOHOYHBIMH U TO3BOHOYHBIMHU KUBOTHBIMH CYILIH.

PazButHe xxu3HM Ha 3emMIie 10 dpaM U TIepHOJIaM: apXei, MPOTepo30H, Maaeo30i, Me3030H,
KaiiHO30M. OOIas XapakTepucTHUKa KiIMMaTa U TeoJOTH4ecKux mnpoieccoB. [losBieHue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTriaeoOpa3oBaHME: €ro YCIOBUS M BIUSHHE Ha Ta30BbIN
COCTaB aTMoC(ephl.

MaccoBble BbIMHUpaHHSI — 3KOJOIMUECKHE KpHU3UCHl mpouwioro. IlpuunHbl U crieacTBus
MaccoBbIX BbIMUpaHuil. COBPEMEHHBIN 3KOJOTHYECKUIM KpHU3HUC, ero ocobeHHocTH. [Ipobrema
COXpaHeHHus 6rMopa3zHooOpa3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHudeckoro mupa. [lpuHnunsl kiaccupuKaluyu OpraHU3MOB.
OcHOBHBIE CHCTEMaTHYECKHE IPYIIbI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: @. Pean, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunukos, A. 1. Onapun, JIx.
Xoapaenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Ta6muibt 1 cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [TacTepa mo nzydenuro
caMo3apoxkaeHusl xKu3Hu», «Cxema omnbita C. Mumnepa, I'. IOpu»,

«JTarnbl HEOPraHNU4eCKOMN SBOJIIOLIMY, «"eoxpoHoornyecKas IKaaay,
«HauanpHbIe 3Tanbl OpraHUYEcKON HBOIOIUNY, «Cxema oOpa3oBaHHS IYKAPUOT MyTEM
cuMOuoreHesa, «CucreMa  JKUBOW  IPUPOJBI», «CtpoeHue  BHpyCay,
«ApoMopdo3bI pacTeHuii», «PunnoputeI, «OTHOKJIETOYHBIE BOJIOPOCIIUY,
«MHOTOKJIETOYHbIE BOJIOPOCII, «Mxu»,  «[lanopoTHUKNY, «["onocemennsie

pacteHus», «Opranbl HBETKOBBIX pacTeHHI», «CXxema pa3BUTHUS KUBOTHOTO MUPAY,

«ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KumeunononoctHsie», «Ilnockue yepBmy,

«Unenucronoruey, «PwiOb», «3eMHOBOMHBIEY, «lIpecMbIkaronuecsy,

«lItunpy, «Mnekonurarommey», «Pa3BuTHE )KU3HU B apXEHMCKON 3pey», «Pa3BUTHE )XKU3HU B
MPOTEPO30MUCKOMN ape», «Pa3Butue JKM3HH B IAJICO30MCKOM aper,

«Pa3BuTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KATHO30MCKOM 3pey,

«CoBpeMeHHas CUCTEMa OPTaHUYECKOTO MUPAY.



OGopynoBanue: repOapud pacTeHUN pPA3IUYHBIX OTHCIOB, KOJUICKIIMH HACEKOMBIX,
BJIQJKHBIC TIpCHIapaThbl JKUBOTHBIX, PAKOBHUHBI MOJUJIFOCKOB, KOJUJICKIUH HWITIOKOXKHX, CKCJICTLI
IMO3BOHOYHBIX JXMBOTHBIX, Yyd4Cla HOTUL] H 3Bepei/’1, KOJUJICKIIUN OKaMeHeHOCTef/'I, TIOJIC3HBIX
HCKOITaCMBbIX, MYJISIZKH OPraHUYCCKUX OCTATKOB OPraHn3MOB.

Bupryaabnas JjgaGopatopHasi padora «MoaenupoBanue onbiToB Mumnepa— HOpu 1o
M3YyYEHHIO a0MOTeHHOTO CHHTE3a OPTaHUYeCKUX COSAMHEHUI B IEPBUYHOI aTMocdepe».

JladbopaTtopHasi pabGora «l3ydyeHne u omnHMCaHWE MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OPraHu3MOBY.

IIpakTuueckas padora «/3yueHue OCOOECHHOCTEH CTPOCHHS PACTCHHUH pa3HBIX
OTZEIIOBY.

IMpakTHyeckas padora «3ydeHre 0cCoOOEHHOCTEM CTPOCHUS MTO3BOHOYHBIX KUBOTHBIX).

Tema 5. [Ipoucxoxaenne yej0BeKa — AaHTPONOreHe3

Paznensl v 3a1aum aHTpONIONOrui. MeTo 16l aHTPOTIOJIOTHH.

CraHOBNIEHHE TIPEACTABICHUH O TPOMCXOXJICHUHM YelOBEKAa. PemMruo3Hple BO33pEHUSI.
CoBpeMeHHbIE Hay4HbIE TEOPHUH.

CxoncTBO  uemoBeKa € OKMBOTHBIMH. CHCTEMAaTHYecKoe TIOJNOKEHHE  YellOBEKa.
CBH}ICTCJ’IBCTB& cXoAcTBa 4YECJIOBCKA C JKHUBOTHBIMU: CpaBHUTCIILHO- MOp(l)OJ'IOFI/I"IeCKI/Ie

AMOPHUOIOTHYECKHE, (hU3HOI0TO-OMOXUMHUYECKHE,
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noBeaeH4YecKkre. OTINYMS YeI0BEKa OT JKUBOTHBIX. [IpsIMOX0XKIEHNE I KOMILJIEKC CBSI3aHHBIX C
HHUM NIPU3HAKOB. Pa3zBuTHE roJIOBHOTO MO3ra U BTOPOW CUTHAIILHOW CHCTEMBI.

JiBuokymue cuibl ((pakTophl) aHTPOTIOreHe3a: OMOIOrHYecKHUe, COLUANIbHBIE.
CooTtHoieHre GMOJIOTUYECKUX U COLIMATbHBIX (DAKTOPOB B aHTPOTIOT€HE3E.

OcHOBHBIE CTaIuU aHTporioreHe3a. PaHHue denoBekooOpa3Hbie 00e3bsiHbI (TIPOKOHCYIIHI)
U paHHHUE MOHTUJBI — OOIIME MPEKU YEIT0BEKOOOpa3HbIX 00€3bsSH U 0. ABCTPAIIONMUTEKU —
JIBYHOTHE TpeaKu JiroAeil. UenoBek yMmelnblid, IEpBble M3rOTOBJIEHUSA OpyAud Tpyaa. YenoBek
MPSMOXOIAIIANA W TIEPBBIM BBIXOJ JIOJeH 3a mpeaenbl Adbpuku. UYenoBek reiaenbOeprckuii —
001U TIPEIOK HEAHIEPTATILCKOTO YEJIOBEKA U YeIOBEKa pa3yMHOTO. YenoBeK HeaHAepTaabCKH
KaK BUJ JIIOJEH XOJIOAHOTO KiuMmaTa. YelnoBeK pa3yMHBIM COBPEMEHHOIO THUIIA, EHUCOBCKUI
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka v najieoreHOMHUKA.

DBOJIOLUS COBPEMEHHOIO 4esjoBeka. EcTecTBeHHBIN OTOOp B MOMYJSIUSX YEJIOBEKA.
MyranuoHHbI# ponecc u noauMopdusm. IlonmyasuoHHble BOJIHBL, Apeii¢ TeHOB, MUTpAIUs U
«3(hdexT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YeIOBeKa.



Yenoseueckue pacwl. Ilonsatue o pace. bosbiine pacel: eBponeoujHas (eBpasuiickas),
aBCTpaJO-HErpouIHasl (IKBATOpPHUAJIbHAS), MOHIOJIOUIHAsA (a3UaTCKO-aMepuKaHcKas). Bpems u
IIyTU paccelieHus uYeloBeka 1o IulaHere. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOATENBHOCTh  pacu3Ma. lIpucrmocoONeHHOCTh  YeloBeKa K Pa3HBIM  YCIIOBUSIM
OKpyXaromei cpenpl. Biausaue reorpaduueckoi cpeipl U apeiida reHoB Ha MOPQOJIOTHIO H
(U3MOJIOTHIO YeTOBEKA.

MeXIUCIUIUTMHAPHBIE MeTOoAbl B (pu3uveckoi (OMOJIOTHYECKOI) aHTPOIOJIOTHH.
OBOJIIOLMOHHAs ~ QHTPOIIOJIOTUS M NaJl€OAHTPOIOJIOTHSl  YEJOBEUECKHX  MOIYJISILIHIA.
buocounaneHple  uccieqoBaHMS — HNpPUPOAbI  yesoBeka.  MccienoBaHue — KOPBOJIIOLMU
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Moptpetst: Y. lapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumoB. Tabmu1ibl U cXeMBbI:

«MeToapl aHTpOTIONOTUNY, «I 0OJTOBHON MO3T YEJIOBEKaY,

«UYenoBexkoobOpaszHbie 00e3bsiHBDY, «CKEJIeT YeNOBeKa W CKENeT IIUMIIaH3e»,
«PynmuMeHTBl W aTaBU3MB», «JIBUXKYIME CHIIBI AHTPOIOTEHE3a», «IBOJIOIHOHHOE JPEBO
YEeJIOBEKa»,  «ABCTPAIOMUTEK, «HenoBek  yMenbli»,  «YemoBeK — MPAMOXOISIIUN»,
«/lenncoBckuii yenoBek» «Heannepransubhy, «KpoMaHbOHIIBD,

«IIpenku yenoBekay, «ITambl IBOIIOINN YeTI0OBEKa», «Packl uemoBekay.

O6opynoBaHue: MYJSDKH OKaMEHEIIOCTEH, MPEAMETOB MaTepHABbHOU KYJIbTYPHlI MPEIKOB
YyelnoBeKka, penponaykiuu (dortorpaduu) KapTuH ¢ MHQPOJOTHUUYECKUMH U OMOICHCKUMU
CIOJK€TaMHM TPOUCXOKJICHUS YeJIOBeKa, (GoTorpaduu HaXOJOK MCKOMIAEMBIX OCTATKOB UYEJIOBEKA,
CKeJeT YelloBeKa, MOJEb Yeperna 4eloBeKa M ueperna MIMMIIaH3€, MOJENb KUCTU YeJlOBeKa U
KHCTHU IIMMIIaH3€, MOJETN Topca MPEAKOB YeI0BEKa.

JladopaTtopHasi pabora «/3ydueHne OCOOCHHOCTEH CTPOCHHSI CKeleTa YelOBEKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM.

IIpakTuyeckas padora «M3ydeHne SK0JI0TMUECKUX aalTallui YEIOBEKay.

Tema 6. Dxosoruss — Hayka 0 B3aUMOOTHOIIEHUSIX OPraHU3MOB W
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalouiei cpeaoi

3apoxaeHue W pasBuTHE dKojoruu B Tpymax A. I'ymbGoneara, K. ®. Pymse, H. A.
CesepuioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu skojoruu. CBs3b
9KOJIOTHH C APYTUMU HayKaMHU.

Metonsl skosorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopubie. MoenupoBaHue B 3KOJIOTUH. MOHUTOPHUHT OKPY)KAIOIIEH Cpelbl: JOKAIbHBIH,
PErMOHANBHBIN U TJI00aTBHBIH.

3HaueHNe SKOJOTHYECKHX 3HAHUU IS 4YeloBeKa. DKOJIOTMYECKOE MHUPOBO33PEHHUE Kak
OCHOBa CBf3€il uesjoBeuecTBa C MpUpoJoid. DPOpPMUPOBAHUE HKOJIOTUYECKOW KYIbTYpPHl U
HKOJIOTMYECKON TPAMOTHOCTH HACEICHHUS.



JdeMoHcTpanuu

[optpets: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuos, O. I'ekkens, A. Tencnu, B.
H. Cyxaués.

Tabmuier u cxembl: «Pasznmensl axonmoruny, «MeToabl dKojorum», «Cxema MOHUTOPUHTA
OKpYKaroLIEnl Cpesibl».

JlabopatopHasn padora «3yuenue METOJIOB IKOJIOTHYECKHIX
HCCIIEI0BAHUIN.

Tema 7. OpranusMsl 1 cpea 0OMTaHUS

Okonorndeckne (akTopel M 3aKOHOMEpHOCTH wux JeiictBusa.  Knaccudukamms
OKOJIOTUYECKUX  (haKTOpoB:  abuWoTHyeckwe, OHOTHYECKHE, aHTpororeHHele.  OOme
3aKOHOMEPHOCTH JIeHcTBUA dKosornueckux akropos. [IpaBuno munumyma (K. llnpenrens, 1O.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIE M CTECHOOMOHTHBIE OPTaHU3MBI.

Abunotnueckue gaxtopsl. CBeT Kak 3kojoruueckuil akrop. JleictBue pa3HbIX y4acTKOB
COJIHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TpYMHIbl PACTEHUH U MKUBOTHBIX IIO
OTHOIIIEHUIO K cBeTy. CUTHaJIbHAS poJjib cBeTa. DOTOneproIu3Mm.

Temneparypa kak skojorumdeckuil ¢akrop. JleficTBue TemmepaTrypbl Ha OpPraHU3MBI.
[TolikmnoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocTh Kkak skojorumdeckuil dakrop. Ilpucnocobnenus pacteHuil K HOJAEpKaAHHUIO
BojmHOTO Oanmanca. Kiaccudukanus pacteHuid 1Mo OTHOMIEHHWIO K Boje. [IpucmocobieHus
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHMW3MOB: BOJHAs, Ha3eMHO-BO3IYIIHAas, IOYBEHHAs, TIIyOMHHAas
MOANOYBEHHAsI, BHYTpHOpPraHu3MeHHas. DU3NKO-XUMUYECKHE OCOOEHHOCTU Cpell OOUTaHUA
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HBIX Cpeliax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Ipucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUN )KU3HU.

Kusznennsie ¢opmbl opranuzMoB. [lonarue o xuzHeHHOUW (dopme. JKuszHeHHBIE (POPMBI
pacTeHMii: JepeBbs, KYCTApPHUKHU, KYyCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJICTHHE TpPAaBBHI.
JKusnenneie (HOpPMBI JKMBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’dpOOMOHTBHL. (OCOOEHHOCTH
CTpOEeHUS 1 00pa3a *KU3HU.

buotnueckne ¢akropel. Bumgel OHOTHYECKMX  B3aUMOJICHCTBHUIl:  KOHKYypEHIuS,
XMUIHUYECTBO, cUMOKO3 U ero ¢opmel. Ilapasutusm, koonepauus, MyTyalin3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxjeOHHMUecTBO). Herpoduueckne B3aumoaencTBUS (ToTIMYecKHe,
¢dopuueckue, ¢dabpuyeckue). 3HauCHUE



OMOTHUYECKUX B3aUMOJICHCTBUI UL CYLIECTBOBaHMS OpPraHu3MoOB B cpene
oburanus. [I[puHIIUT KOHKYPEHTHOTO UCKITIOYCHHUS.

JdeMoHcTpanuu

Tabnmuubt W cxembl:  «DKOJIOTHYECKHUE dakTopel»,  «CBETOBOH  CIIEKTpPY,
«IKOJOTUYECKHUE TPYIIBI KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TeIIOKpOBHBIE KUBOTHBIEY,
«XOJIOAHOKPOBHBIE >KHUBOTHBIE», «DU3HOJOTUYECKUE ATANTAIUU KUBOTHBIX», «Cpenpl
OOWTaHUS OpPraHM3MOBY», «DBHOJOTHYECKUE PUTMBI»,

«Kuznennele  Qopmbl  pacrenuity, <« KusHeHHbIE (OPMBI  JKUBOTHBIX», «IJKOCHCTEMa
IIMPOKOJIMCTBEHHOTO Jieca», «IKOCHCTeMa XBOWHOTO Jjecay, «llenmu mutanus,
«XHITHTISCTBOY, «Tapazuruzmy, «KoHKypeHuus», «CumOuno3y,
«KommeHcamzmy.

OGopynoBanue: repbapud pPAcTEHUH W JKUBOTHBIX, MPHUCIOCOOJIECHHBIX K BIIHMSHUIO
pPa3IUYHBIX  HKOJOTHYECKUX  (PaKTOpOB, TepOapuu  CBETONIOOMBBIX, TEHEIIOOMBHIX U
TEHEBBIHOCITUBBIX PACTCHU, CBETOJIOOMBBIC, TEHENIOOWBBIE M TEHEBBLIHOCIIUBBICE KOMHATHBIC
pacTeHus, TepOapur U KOJUICKIIUU TEIUIOJIOOUBBIX, 3WMOCTOMKHX, MOPO30YCTOMUHUBBIX
pacTeHMii, dYydena MNTHUIl W 3Bepeil, repOapuu pacTeHUM, OTHOCAIIUXCA K TUTpoQUTaM,
kcepoduram, Me3oduTamM, KOMHATHBIE PACTCHUs] JAHHBIX TPYII, KOJJIEKIIMH >KUBOTHBIX,
oOWTaIOUIMX B pa3HbIX cpefax, repbapuu U KOJUJIEKIIMM PACTeHHMH U YKUBOTHBIX, OOJIaJaronInX
YepTaMu TPUCIOCOOJICHHOCTH K CE30HHBIM W3MEHEHUSM YCJIOBUH JKWU3HH, TrepOoapuu u
KOJUICKIIUM PACTCHUN M JKWBOTHBIX PA3IUYHBIX >KU3HEHHBIX (POPM, KOJUICKIIUU >KHUBOTHBIX,
YYaCTBYIOIINX B PA3TUYHBIX OMOTHYECKUX B3aHMMOICHCTBHSIX.

JladopaTopHas padota «BpIsBieHHE TPUCTTOCOOICHU OPraHU3MOB K BIIMSIHHIO CBETAY.

JladbopaTopHasi pabora «BrbIsiBIeHHE TPHUCIOCOOJECHUNM OpPraHU3MOB K BIIUSHHUIO
TEMIIEpaTypbI».

JladbopaTopHasi pabora «AHATOMHUYECKHE OCOOCHHOCTH pACTEHWW M3 pPa3HBIX MECT
oOuTaHUMY.

Tema 8. Iko10rusi BUI0OB U MOMYJASIIHIA

DKOJIOTHYECKHE XapaKTepUCTUKU nomynsauuu. [lomynsius kak Ouosiornueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, (u3nyeckux OapbepoB U OCOOEHHOCTEH OHOJIOTMU BUIOB B
(hopMHUpPOBaHUH TPOCTPAHCTBEHHOM CTPYKTYpPHI MoMyssiiuii. OCHOBHBIE MOKa3aTeIu HOMYISALIUN:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAas M MOJOBas CTPYKTypa, POKIAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.

DKoJIorMYecKass CTpyKTypa mnomyiasauud. OLeHKa YHCICHHOCTU MOonyiasuuu. JuHamuka
MOMYJSALMY U €€ peryisiius. buotnyeckuii noTeHUHA NOMyIsuuu. MoienupoBaHre TUHAMUKHI
nonyiasauud. KpuBble pocta 4YHMCIeHHOCTH mnomyiasuud. KpuBble BbDKMBaHuA. Perynsnus
YHUCIEHHOCTH TOMYyMSAUUNA: Poib (HaKTOpOB,



3aBUCSIIMX M HE 3aBUCSAIIMX OT IUIOTHOCTH. OKOJOIMYecKHe crparerun BuIOB (r- u K-
CTpaTeTun).

[lonsitue 00 osKoNOTMYECKOM HuUIIEe BHIa. Mectoobutanue. MHOroMepHas MOJAEIb
skonornueckord Humu JLx.M. Xarunncona. Pasmepsl skonormyeckor Humm. IloreHuuanbHas u
peain30BaHHAs HULIU.

Bun kak cucrema nonynsuuid. Apeanbl BUAOB. Buibl M MX JKU3HEHHBIE CTpPATErHHU.
DKOJIOTUYECKHE IKBUBATICHTHI.

3aKOHOMEPHOCTM TNOBEAECHUS W MUIpalud >KUBOTHBIX. buonornueckue uHBa3UU
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: /Ix. M. XaTunHCOH.

Tabnuibt U CXeMbl:  «DKOJIOTUYECKHE XapaKTEPUCTUKU MOMYJISILTAN,
«[IpocTpaHcTBeHHass  CTpyKTypa momynsauum», «Bo3pacTHele nupaMuabl — MOMYJSALUN,
«CKOpoCTh ~ 3acelieHus] IOBEPXHOCTH 3eMJIM  DPA3IMYHbIMU  OpraHu3Mamm», «Mozenb
skoJiornyeckoit Humm Jx. M. XaTunnconay.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIINHN )KUBOTHHIX. JlaGopaTopHas padoTa

«[IpucnocoOiieHnst cCeMsiH pacTeHH K paccenieHuio». Tema 9. Jko10rust coo0IIECTB.

IKOJIOrHYeCKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMu B
ouoleHose.

Okocucrema kak oOTkpeiTas cuctema (A. k. Tencnu). @yHKUHOHANbHbIE OJOKH
OpPraHu3MOB B JKOCHCTEME: MPOIYLEHTbI, KOHCYMEHTBI, pelyleHTbl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cern. Aduornyeckue 010ku 3kocucteM. [10UBBI U UIIBI B IKOCHCTEMAX.
KpyroBopoT BelecTB U NOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE NTOKa3aTeNN IKOCUCTEMBI. broMacca 1 npoaykuus. DKOJ0rHuecKue MUpaMu/Ibl
qyuces, OMOMacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. @nyxmyayuu. HanpaBneHHbIC
3aKOHOMEpPHbIE CMEHBbI COOOIECTB — CyKueccuu. [lepBUuHBIE M BTOPHYHBIE CYKLIECCMM M HMX
IPUYMHBL. AHTpPONOre€HHbIe BO3JeHCTBMS Ha cykueccuu. KimmakcHoe — cooOuiecTBo.
buopaznooOpazue 1 oJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[IpuponHble 3K0CHCTEMBL. JKocucmembl 03€p U peK. DKocucmemvl Mopel U OKEaHOs.
DKocucmemvl myHnop, 1ecos, cmenetl, nyCmblHb.

AHTpOINOTE€HHBIE  3KOCUCTEMBL.  Arposkocuctema. ArpoueHo3. Paznmnuus Mexay
AHTPOIIOT€HHBIMU U IPUPOAHBIMU FIKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opojckas ¢iopa u dayHa.
CunanTponuzanusi ropojackoil ¢aynel. buomornyeckoe ©  X03sHCTBEHHOE 3HAu€HUE
arposKOCHUCTEM U YPOOIKOCUCTEM.



3aKOHOMEpPHOCTH  (POPMUPOBAHHUS  OCHOBHBIX  B3aUMOJCWUCTBUH  OpPraHu3MOB B
skocucteMmax. Poab Kkackaonozo 3pgexma u 6ud08-30upuxamopos (Kiouesvbix 6ud08) 6
Qyukyuonuposanuu  dxocucmem. IlepeHOC SHEPTMM W  BEIIECTB MEXIY CMEKHBIMH
JKOCUCTEMAaMH. YCTOMYMBOCTb OPraHM3MOB, IONYJSIIMM M OJKOCUCTEM B  YCIOBUAX
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX BO3JCHCTBU.

Mexanusmol  8030eUcmeus  3a2pA3HEeHUll  pA3HbLIX  MUN08 HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX, OCHOBbl 3IKOI02UYECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmaus. MeTon0I0rusi MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCUCTEM.

JdeMoHcTpanuu

[optpet: A. JIxx. Tencnu.

Tabmuis! u cxembl: «CTpyKTypa OMOLIEHO03a», «DKOCUCTEMA MIMPOKOJIUCTBEHHOTO JIECay,
«JKocHucTeMa XBOMHOTO Jjeca», «DYHKIMOHAJIbHBIE TPYNIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopot BemecTtB B 3kocucrteMme», «llemn nuraHus (mactOumiHasi, JIETPUTHAS)»,
«JKoJIOTHYECKasi MUpaMUJa YHCED,

«DKOJIOTHYECKasl MUpaMuIa OHOMAacCCh», «DKOJOTHUECKas MHpaMHIa YHEPTHI»,
«ObpazoBanue Oosota», «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca TMOCIE TOXKapay,
«JKocucTeEMA 03€pa», «ATporeH03», «KpyroBopoT BEHIECTB M MOTOK YHEPTHHU B arpOLIEHO3E»,
«[Ipumeps1 ypOosKoCUCTEM.

O6opynoBanue: repOapuyl pacTeHUH, KOJUICKIIMA HACEKOMBIX, Uydena MTHI] U 3BEpeH,
repOapuu KYJIbTYPHBIX U JUKOPACTYIINX PACTCHUM, aKBapUyM KaK MOJICb 3KOCHCTEMBI.

IIpakTHyeckasi padora «3yuenue u onucanue ypooIKOCUCTEMBI».

JlabGopaTopHas pabdora  «3yuenue  pazHooOpazus MEJIKMX  MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX KOCUCTEMAX).

IKCKypcHusi «DKCKYPCHsl B TUIIMYHBIN OnoreorieHo3 (B AyOpaBy, Oepe3HSK, ebHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKYypcHsi «DKCKYpCHsI B arpodKOCHCTeMY (Ha T0JIE WJIM B TEIIMYHOE XO3SIHCTBO)Y.

Tema 10. buocdepa — riodanbHas IKocHcTEMA

buocdepa — obureruianerapuas oOoyiouka 3emiu, T/ie CYHIECTBYET WJIM CYIECTBOBaja
KW3HB. PazBuTHe npeacrabiennii o onocdepe B Tpyaax J. 3rocca. Yuenne B. U. Bepnanckoro o
ounocdepe. Obnactu 6uocheps! u e€ coctan. JKuBoe BemiecTBo 6rochepsl u ero GyHKITUH.

3aKOHOMEPHOCTH CyliecTBOBaHUS Onocdepnl. OcobeHHOCTH OMOChephl Kak rio0aabHOM
skocuctembl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTel Bemiects U
OMOreoXMMHYECKHUe HUKIBI (Yriiepoia, a3oTa). PUTMUYHOCTE sBNIeHUH B Onocdepe.



3onanbHoCTh Ouochepsl. [lonsTre o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHJPA, XBOWHBIE
Jjeca, CMEIIaHHble U IIMPOKOJIMCTBEHHBIE JI€ca, CTENH, CAaBAHHBI, IICTBIHU, TPOIIMYECKHE JIECA,
BBICOKOTOpbs. KilnMaT, pacTUTENbHBIN U KUBOTHBIM MUP OHOMOB CYIIIH.

CrpykTypa ¥ (QYyHKUIUS OSKUBBIX CHCTEM, OLIEHKAa HUX PpECYpCHOro TOTCHLIUANa U
ornochepHbIX QYHKIHH.

JdeMoHcTpanuu

[Toptpetst: B. U. Bepnanckuii, 3. 3tocc.

Tabmuuer u cxemsl: «['eocdepsr 3emmm», «KpyroBopor asora B mpHpoje»,
«Kpyrosopor yriepona B mnpupoze», «KpyroBopoT KHCIOpoAa B IPUPOIE»,
«KpyroBopoT Bojibl B ipupojien, «OcHOBHbIE OMOMBI cyminy», «KinumaTuueckue mnosica 3emiiny,
«Tynnpa», «Taitray, «Cmemannbiii jgecy, «lllupokonucTBenHslit nec», «Ctemnby, «CaBaHHA,
«IIycTeiHsay, « TponudecKkuit ecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIIEKIIUN )KUBOTHBIX.

Tema 11. YennoBek u oxkpy:xamomas cpeaa

DKOJIOTHUECKHE KPU3HCHl M WX TpUYHHBL BoszaeiicTtBue denoBeka Ha Ouocdepy.
3arps3HeHne Bo3AylHoOM cpeapl. OXpaHa Bo3ayxa. 3arps3HeHre BoJHOU cpefpl. OXpaHa BOJHBIX
pecypcoB. Pa3pymienue nousbl. OxpaHa NOYBEHHBIX pecypcoB. M3meHeHmne kimMmara.

AHTpPOTIOTEHHOE  BO3JCHCTBHE HA PpACTUTEIBHBIN M KUBOTHBIM Mup. OxpaHa
PacTUTENTBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIUIBI OXPaHbl IpUpOJibl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbsie Tepputopun (OOIIT). botanudeckue caabl U 300J0THYECKUE
MapKH.

OcHOBHbBIE MPHUHIIMITBI YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA U MpUPOJbl. PanronanbHoe
MPUPOJIOTIONIL30BAaHUE W COXpaHEHWE Oumosiormueckoro pasHooOpasus 3emun. OOmue
3aKOHOMEPHOCTH II00ATBHBIX SKOJIOTMYEeCKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3uca
U €ro BepOsTHBIE MOCIEACTBHUSL.

Pa3BuTHe METOOB MOHHUTOPHHIAa pa3BUTHSA OINACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmubie uccnedosanusi nepexooa K pecypcocbepezaroujeti U KOHKYPEHMOCNOCOOHOU
sHepeemuxke. buonozuueckoe pasnoobpaszue u 6uopecypcvl. Hayuonanvhvie ungopmayuontule
cucmemvl, obecneuusaroujue O00CMyn K UHGOpMAYUU NO COCMOSAHUIO OMOENbHbIX 6UO08 U
axocucmem. OCHOBbI IKOpeabUIUMayuy SKocucmem u cnocob608 bopvbovl ¢ OHUONOBPENCOCHUIMU.
Pexoncmpykyusa mopckux u HazemMHwvIX IKOCUCTIEM.

JdemoncTpanmnu

Tabnuiibl 1 cxembl: «3arps3HeHne atMochepbl», «3arps3HeHue ruapochepb,
«3arpsizHeHue nouBbly, «IlapHukoBbIil 3ddexT», «Ocob0 oxXpaHseMble TPUPOIHBIE TEPPUTOPHUI,
«Mojenu ympaBisieMOro MUpPay.



O6opynoBanue: Gotorpaduu OXpaHSIEMBIX PACTCHUH U KHUBOTHBIX KpacHOU KHUTH
Poccniickoit denepanuu, KpacHoM KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUS K pe3ylIbTaTaM OCBOCHHUS OOYdYaIONUMUCS
MIpOrpaMM CpeJHEro o0IIero 0opa3oBaHus: JMYHOCTHBIC, METAPEIMETHBIE U MPEIMETHBIE.

B CTPYKTYPC JIMYHOCTHBIX PC3YJILTATOB OCBOCHHA IPOrpaMMbI I10 6I/IOJIOFI/II/I BbIJICJICHBI
CIIEAYIOIINE  COCTABJISIOIIME: OCO3HAHWE OOYYAIOUIUMHCS  POCCHICKOW  TpakJaHCKOMH
UJICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BHTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEACICHUIO,
Haiuyue momusayuu K OOy4eHHIO OWOJIOTHUH, YeleHanpaeienHoe pazeumue BHYTPEHHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPaTuIUil pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYJAIONIUXCS PYKOBOJCTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, MMpUCyIIUMHU CUCTEMC
OMOJIOTUYECKOTO ~ 00pa3oBaHUs, HaIuuue  NPABOCO3HAHUS ~ DKOJOTHYECKOW  KYIBTYpHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbIL.

JIM4HOCTHEBIE PE3YIbTATbl OCBOCHUA IMPOrpaMMBbI 110 OHoI0rNu JOOCTUTAKOTCA B €AUHCTBEC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTU B COOTBCTCTBHU C TpaJUIIVMOHHBIMU pOCCHfICKPIMH
COOUOKYJIBbTYPHBIMU, UCTOPUICCKHUMU U AYXOBHO- HPABCTBCHHBIMU LHCHHOCTAMM, IIPUHATHEIMU B
oOIIecTBe TpaBWJIAMH W HOPMAaMH TIOBEJCHUS W CIIOCOOCTBYIOT IPOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUA W CaMOPAa3BUTHUA, Pa3BUTHUA BHYTpeHHeﬁ MO3UIUH JIMYHOCTHU, MAaTPHUOTU3MA U
YBa)XEHHsI K 3aKOHY M MPABOIOPAIKY, YEIOBEKY Tpyda M CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
yBaKeHHs, OEpeKHOTO  OTHOIIEHHS K  KyJIbTYpHOMY  HACICAUI0 UM TPaJUIHUSIM
MHOTOHAIIMOHAIBHOTO Hapojaa Poccuiickoit denepanuu, MpUpoae U OKPYKaIOIIEH cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS Y4eOHOTO mpeameTa «bruosorus» A0KHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOmUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPECHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OPHUEHTAlMH, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHUH, COOTBETCTBYIOIIMX TPAJAULIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIEecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M OIbITa JIEATENIbHOCTH B IPOIECCE pealu3alii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasxaaHcKoro BoCIHTAHMUS:

c(OPMUPOBAHHOCTh ~ IPOKNAHCKON IMO3ULMH OOYJAIOIErocss KAk aKTHBHOIO U
OTBETCTBEHHOTO WICHA POCCHIICKOro OOLIECTBA;

OCO3HAHME CBOMX KOHCTHTYLMOHHBIX IIPaB M OOS3aHHOCTEH, yBa)KEHHE 3aKOHA W
IIPaBOIIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOHW NEATEIBLHOCTH MPH CO3/IaHUH Y4EOHBIX NMPOEKTOB,
pelnieHny yuyeOHBIX U MO3HABATEIbHBIX 33/a4, BHIIOJHEHUH OMOJIOTMUECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh  OIpPENENATh COOCTBEHHYIO TO3HMLMIO 10 OTHOUICHHWIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHME  yUUThIBaTb B CBOUX JEHUCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/JICHCTBUS JIIOJIEH C pa3HbIMU YO€XKIEHUSAMHU, KyJbTYPHBIMHU LIEHHOCTSIMU U COLUAIbHBIM
IOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOIO BBINIOJHEHUS YUEOHBIX,
II03HABATENIbHBIX M HCCIEAOBATEIIBCKUX 3a/lad, YBAXKUTEIBHOTO OTHOUIEHUS K MHEHUIO
OTIITOHEHTOB MPH 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TFOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKOU NEATEIBHOCTH;

2) NATPHOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpaskIaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA, YBAKCHUS K
CBOEMY HApOJy, 4yBCTBAa OTBETCTBEHHOCTH Imepel POAuMHOM, roploCcTH 3a CBOM Kpal, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpY, POILIOE U HACTOSIIIEE MHOTOHAIIMOHAJILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HacleAUI0 M MaMATHUKAM IPUPOJIBI,
noctxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHUX YYEHBIX B CTAHOBJICHHE M pa3BUTHE
OMOJIOTHH, TOHUMaHUS 3HAaY€HUs OMOJIOTHU B IO3HAHUM 3aKOHOB MPUPObI, B KU3HU YEJIOBEKa 1
COBPEMEHHOT0 00111eCTBa;

ujeiHast yoe:xx 1I€HHOCTb, TOTOBHOCTh K CIY)KEHHIO U 3auute OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIUTAHHS:

OCO3HAaHME [JYXOBHBIX IIEHHOCTEH pPOCCHHMCKOTO Hapoja; Cc(HOpMHPOBAHHOCTh

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEJCHHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAllMI0 U IPUHHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh
Ha MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOIO BKJIAJa B IOCTPOEHUE YCTOWYMBOIO OYIYILEro; OTBETCTBEHHOE

OTHOILIEHHE K CBOMM POAUTEIISAM, CO3JaHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO MPUHATHUS LIEHHOCTEH CeMEHHOM *M3HHU B COOTBETCTBHM C TPATULMSIMU HapOJOB
Poccum;

4) 3¢TeTH4ecKOro BOCHUTAHMS:

3CTETUYECKOE OTHOILIEHHE K MUPY, BKIOYasg 3CTETUKY ObITA, HAYYHOIO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIIECHUH;

MIOHMMaHHUE 3MOLIMOHATILHOTO BO3AEHCTBHUS JKUBOU ITPUPOJIbI U €€ LIEHHOCTH;



TOTOBHOCTb K CaMOBBIPAKCHHIO B PA3HBIX BHUAAX HCKYCCTBA, CTPCMIICHUC IIPOSABJIATH
KadeCTBa TBOp‘ICCKOﬁ JIMYHOCTH,

5) ¢usuueckoro BocnMTaHusi, (OPMHPOBAHHS  KYJILTYPbI  310POBbSl M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MMOHMMAHKE U Pealiu3alns 3I0pOBOro U 0e30macHOro oOpas3a KU3HH (3I0pOBOC MUTAHUE,
cOOJIOICHHE TUTUECHUYECKHUX MPABWI U HOPM, COATaHCHPOBAHHBIA PEKHUM 3aHATUNA M OTIHIXA,
peryispHas (QuU3HYECKass aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIICTCHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PM3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAHHWE IIEHHOCTU TMPaBUJI WHIMBUIYAJTbHOTO M KOJUIEKTMBHOTO O€30IMacHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUE TOCJIEJICTBUI W HENPHUSATHS BPEIHBIX MPUBBIUEK (YHIOTPEOJICHHS aIKOTOJI,
HapKOTUKOB, KypeHHUSI);

6) TpyaoBoro BocnuTaHus:

TOTOBHOCTh K TPYAY, OCO3HAaHWE IIEHHOCTH MAacTepCTBa, TPYIOJIOOHE; TOTOBHOCTh K

AKTUBHOW NIESITEIBHOCTU TEXHOJIOTHYECKON M COLIMATIbHOMU
HaIpaBJIEHHOCTH, CMOCOOHOCTh MHHUIIMHPOBATH, IMJIAHUPOBATH M CAMOCTOSATEIHHO BBITIONHATH
TaKyIo JESITeIIbHOCTD;

WHTEpeC K pa3audHbiM chepaM mpodeCCHOHAIBHONU JeATEILHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBIN BEIOOD OymyIiel mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHHIO M CaMOOOpA30BaHHUIO HAa MPOTSHKEHUU BCEH
YKU3HU;

7) 9K0JIOTHYECKOT0 BOCTMTAHUS:

9KOJIOTMYECKH Lie1eco00pa3Hoe OTHOIIEHHE K MPUPOJE KaK UICTOYHUKY )KH3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS AKOJIOTMYECKON KYNbTYpbl: IPHUOOpPETEHNE OMNBITAa IIAHUPOBAHUS
MTOCTYIIKOB M OLICHKH UX BO3MOKHBIX MOCIIECTBUMN JUIsl OKPYKAIOIIEH Cpe/Ibl;

OCO3HAaHHKE TJI00aJIHHOr0 XapakTepa SKOJIOrHUYEeCKUX MPOOieM U MMyTel UX pelieHHUs,;

CIOCOOHOCTH MCIOJIB30BaTh MpUOOpeTaeMble MPU U3yYEeHUH OMOJIOTUH 3HAHUSA U YMEHUS
IIpU pEIIeHUH TPoOJieM, CBSI3aHHBIX C PallMOHAJIBHBIM IPUPOJIONOIL30BaHUEM (COOIIOCHUE
MpaBUJI TOBEACHUS B NPUPOJE, HAIPABICHHBIX HAa COXPAHEHUE PABHOBECUS B HKOCUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, OHOChEpPHI);

AKTUBHOE HEINPUATUE JACUCTBUM, MPUHOCIIIMX BpPEI OKpYXKaroleld NPUPOAHOU Cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIC SKOJIOTHMUYECKUE MOCIEICTBUS MPeANPUHUMAEMbIX
JICCTBUHN U IPEJOTBpAIIATh HUX;



HAJIMYUE PA3BUTOTO SKOJOTMYECKOTO MBINUIEHUS, 3KOJOTMYECKON KYJIbTYpbI, OIbITA
JEATEIBHOCTH  JKOJIOTMYECKOM  HAIIPaBIICHHOCTH, YMEHHS PYKOBOJCTBOBAaTbCS HMHU B
[M03HABATENbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOM IPAKTUKE, TOTOBHOCTH K YYACTUIO B
MPAKTUYECKOU JAESITENBHOCTH SKOJIOTMYECKONW HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IIO3HAHMS:

C(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOILECTBEHHOM IpPaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYIHTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3bIKOBOM M YUTATEJIbCKON KYJIBTYpPbl KaK CPEJCTBA B3aUMOJECHCTBUS
MEX]Ty JIFOJIbMU | TTO3HAHUS MHPA;

MOHUMaHHe crneuu(uky OHOJIOTUHM KakK HayKH, OCO3HaHUS €€ ponu B (OpMUPOBAHUU
PalMOHaIBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU 1IEIOCTHOTO MPEACTABIECHUS 00 OKpYXKaIoLeM
MHpE KaKk O €IMHCTBE NpPHUpOJbI, YEJIOBEKa M OOILIecTBa, B MO3HAHUM HPUPOJHBIX
3aKOHOMEPHOCTEH U pellIeHnu IpooOeM COXpaHeHHUs! IPUPOTHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAYUMOCTH OHOJIOTHH JUIsl COBPEMEHHOM HUBUIM3ALMHU: OOecTeueHus
HOBOT'O YPOBHSI Pa3BUTUSl MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUM, CHOCOOHBIX
pelarh pecypcHble MpoOieMbl pa3BUTHS YEJIOBEYECTBA, MOUCKA IyTeH BBIXOJA U3 INI00ATbHBIX
AKOJIOTMUYECKUX IpoOsieM U oOecrieueHus nepexoja K yCTOMUMBOMY pa3BUTHIO, PallHOHATBLHOMY
MCIOJIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYUEHUU OMOJIOTMYECKMX 3HAHMM B LENSIX MOBBIIIEHUS 0OLIeit
KYJIbTYpPbl, €CT€CTBEHHO-HAayYHOMW TPAaMOTHOCTH, KaK COCTaBHOM 4YacTH (QyHKIMOHAJIbHOM
TPaMOTHOCTH OOyJaroImuXxcs, PopMHUPYyEMO PU U3YICHUH OMOJIOTHH,

MMOHMMAaHHE CYIIHOCTH METOJOB TO3HAHUS, HUCIOJb3YEMbIX B ECTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TMOJlydyaeMble 3HAaHUS [JIs aHadu3a M OOBACHEHUS SIBICHUMN
OKPY)KAIOIIEr0 MHUpPa U MPOUCXOIAIIMX B HEM H3MEHEHHMH, YMEHHE JAenaTh 00OCHOBaHHbBIE
3aKJIIOUEHUSI Ha OCHOBE HAyYHbIX (DAaKTOB M HMMEIOMIMXCS JaHHBIX C LEJIbI0 MOJIy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OHMOJOTHMYECKUE 3HAHMS JJIsl pelieHUus
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaLUAX;

OCO3HAHHE IIEHHOCTH HAYYHOH JeATeIbHOCTH, TOTOBHOCTH OCYILECTBISATH HMPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTH K HEMPEphIBHOMY O0Opa30BaHUI0 U CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH 1O OHOJIOTUM B COOTBETCTBUM C KHU3IHEHHBIMHU
MOTPEOHOCTSMH.



METAINPEIMETHBIE PE3YJIbTATbBI

MetanpeaMeTHble pe3ysbTaThl OCBOEHMsI y4yeOHOro mpeamera «buoyoTHsD) BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHS OOy4aroIUXCS  MEKIUCHUIUITMHAPHBIC
(MexTpeAMETHBIE) 00LIEHAYYHbIE TOHATHS, OTPAXKAIOIINE 1IEIOCTHOCTh HAYYHOW KapTUHBI MUpa
u CHCIII/I(l)I/IKy MCTOAOB IIO3HAHUA, UCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HayKax (BeHIeCTBO, OHEpIus,
SIBJICHUE, IPOLIECC, CUCTEMa, HaydHbIH (PaKkT, NPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, WCCIICIOBAaHUE, HAONIOICHUE, M3MEPCHHEe, JKCIEPUMEHT W JpPYyrue); YHUBEPCAIbHBIC
yueOHbIe JIeiicTBHs (MO3HABATENbHBIE, KOMMYHHKATUBHBIC, PETYIATUBHBIE), 00SCIICYMBAIOIINE
(dbopmupoBanre (YHKIMOHATHHOW TIPAMOTHOCTH U COIMAIBHONW KOMITETEHIIMH OOyJaroIInXcs;
CIOCOOHOCTh 00yJarOIINXCsI UCII0JIH30BaTh OCBOCHHBIE MEXIUCITUTUTMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS W YHUBEpCAJIbHblE YydeOHBbIE JEHCTBUS B IO3HABATEIbHON H
COLIMAIBHON MTPAKTHKE.

B pesynprate wu3yueHus OHOJIOTMM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHHs Y
obOyuarorierocst OyayT cOpMHpPOBaHBI MO3HABATEIbHBIE YHUBEPCAJIbHBIC y4eOHBIE NEHCTBUS,
KOMMYHUKATHBHBIC YHHBCPCAJIbHBIC y‘~IG6HI)IC HeﬁCTBHﬂ, PEryIATUBHBIC YHHUBCPCAJIBHBIC
y‘-Ie6HI)Ie )Iel\/'ICTBI/ISI, COBMECTHAs OACATCIBHOCTD.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOCHHUS IPOTPAMMBI CPEJIHETO OO0IIero o0pa3oBaHHS
JAOJIKHBI OTPaXXaTh:

OBJIaIleHI/Ie YHUBEPCAJIbHBIMUA y‘leﬁHI)IMI/I MOo3HaBaTCJIbHbBIMU )IeﬁCTBHﬂMH:

1) 6azoBbIe Jormueckue geiicTBus:

CaMOCTOSITEIEHO (OPMYIIMPOBATh W aKTyaJH3UpOBaTh NpoOJIeMy, paccMaTpuBarh ¢
BCECTOPOHHE;

WCIIONb30BaTh TMPH OCBOCHWM 3HAHWWA TPHUEMBI JIOTHYECKOTO MBINUICHUS (aHau3a,
CUHTE3a, CpaBHEHHS, Kiaccuukanuu, OOOOIICHHS), PACKPHIBATH CMBICH OHWOJOTHYECKUX
MOHATHH (BBIIENATh UX XapaKTEPHbBIE MPU3HAKH, YCTAHABJINBATE CBSI3U C JPYTHMH MTOHITHSIMHU ),

OTIpENIeNATh e ACATEIBHOCTH, 3a7aBas MapaMeTpbl W KPUTCPUH HX JTOCTHKCHHS,
COOTHOCHTB PE3YJIbTaThl ICATSILHOCTH C MOCTABICHHBIMU IICIISIMH;

UCIOJh30BaTh OWOJIOTHYECKUE TOHITHSA s OOBSICHEHUs (AKTOB W SIBICHHHA KUBOUN
TIPUPOJIBI;

CTPOHThH JIOTUYECKUE PACCYKICHHsI (MHIYKTUBHBIC, JCIyKTUBHBIC, TI0 aHAJIOTHUH),
BBISBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B PACCMATPUBACMBIX SIBJICHUSX, (OPMYINPOBATH
BBIBO/IbI Y 3AKJIFOUYCHHS;

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPEICTBA JJIsi TPEJICTABICHUS CYIIECTBCHHBIX CBS3ei U
OTHOIICHUH B M3Y4YaeMbIX OMOJIOTMYECKHX OOBEKTaX, a TAaKKEe MPOTHBOPEYHI Pa3HOTO pOJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;



pa3pabarbiBaTh IUIaH pemieHus MpoOIeMbl C yIETOM aHaNIM3a MMEIOIIHXCS
MaTepUalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBHI B JICATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LICIIAM,
OLICHUBATH PUCKHU IIOCIIEACTBUH NEATEIBHOCTH;

KOOPJIMHUPOBATH U BBIIOJIHATH pabOTY B YCIIOBUSIX PEAJILHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

PasBUBATh KPEATUBHOC MBIIIJICHUEC ITPU PCIICHUHN ) KU3HCHHBIX HpO6JICM.

2) 6a30Bble HCCIeI0BATEIbCKHE Nel CTBHSA:

BIIQJICTh HABBIKAMHU Y4e€OHO-HCCIIEIOBATEIBCKOM W MPOCKTHON JIESATEIIBHOCTH, HABBIKAMU
paspelieHus npodaeM, cnoCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB
penieHus MPakTUYECKUX 3a]1a4, MPUMEHEHHUIO Pa3JIMYHBIX METOIOB TTO3HAHNS,

WCIIONb30BaTh DPA3JIMYHbIC BBl JIEATEILHOCTH 10 TOJYyYCHUIO HOBOTO 3HAHUS, €Tro
HMHTEpIpETAIlNU, PEoOpPa30BaHNI0 U MPUMEHEHUIO B yYEOHBIX CHUTYaIUsX, B TOM YHUCJE TPHU
CO3/ITaHWU YYEOHBIX U COIUATBHBIX TPOEKTOB;

(dhopMupOBaTh HAYYHBINA THIT MBIIIJIEHUS, BJIaJ€Th HAYYHOU TEPMHUHOJIOTHUEH, KITFOUEBBIMHU
MOHATHSAMH M METOJIaMU;

CTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BATENbHON NEATEIHHOCTH M
KU3HEHHBIX CHTYaIHsIX;

BBISIBJISITH TIPUYUHHO-CJICJCTBEHHBIE CBS3M W aAKTYAIHM3UpPOBATh 3a/]ady, BBIJIBUTATH
TUTIOTE3Y e€ peleHus, HaXOIUTh apTyYMEHTHI JIJIS TOKA3aTeIbCTBA CBOMX YTBEPKJIEHUH, 3a/1aBaTh
MapaMeTpsl U KPUTSPUN PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE peEHIeHHs 3aJadd pe3yiabTaTbl, KPUTHUYECKU
OILICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

JlaBaTh OILIGHKY HOBBIM CHUTYallUsSM, OLEHUBATh NMPUOOPETEHHBIN OIBIT, OCYLIECTBISTDH

L[eJIeHaNpaBJIeHHbI MOUCK MEpeHoca CPeACTB U crocoOoB
NeMCTBUS B IPO(ECcCHOHANBHYIO CPEy;

yYMETb MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M MPAKTHYECKYIO0 001acTu
KHU3HEAEATEIILHOCTH;

YMETb MHTETPUPOBAThH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00J1aCTel;

BBIJIBUTaTh HOBBIEC WUJIEH, IPEIaraTh OPUTrHHAIbHbIE MOAXOJbl U PELICHUS], CTABUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ undopmanueii:

OpUEHTHPOBATHCS B Pa3MYHBIX MCTOYHMKAX HH(OpMaImu (TekcTe y4eOHOro Mmocoowus,
HAyYHO-TIOMYJISIPHON JUTEpaType, OMOJIOTHUYECKUX CIOBApsSIX U CIIPAaBOUYHHMKAX, KOMIIBIOTEPHBIX
0azax mgaHHbIX, B VIHTepHeTe), aHANM3UPOBaTh HH(OPMALMIO PA3NUYHBIX BHIOB U (OpM
MIpPEJICTaBJICHHUS], KPUTUYECKH OLEHUBAThH €€ IOCTOBEPHOCTh M HEIIPOTUBOPEUYNBOCTD;



(dbopMynHpoBaTh 3aMpochl U NPUMEHSTH pPA3JIMUHBIE METOJbl NpPU TOUCKE H OTOOpe
Ounonorndeckoi nHGopMaIul, HeOOXOIUMOM TSl BBITIOJIHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHMUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
COBEpPILIEHCTBOBATH KYJIbTYpPY aKTUBHOTO HMCIOJIB30BAHUS PA3IHMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIbHYIO (GOpMYy MPEIACTABICHUS OHOIOTHYECKON
nHpopManuu (CXeMbl, rpaduKu, TUarpaMMbl, TaOJIHIbI, PUCYHKU U IPYTOE);

WCII0JIb30BaTh HAYYHBIH S3BIK B Ka4deCTBE CPEICTBA IMPU padoTe ¢ OHOIOTHYSCKOUN
uHbOpManKeil: TPUMEHATh XUMHUUYECKUE, (PU3UUYECKHE M MATEeMaTHYECKHUE 3HAKU U CHUMBOJIBI,
dbopmyiel, abOpeBHATypy, HOMEHKIATypy, HCIOJB30BaTh W MPEOOpa3OBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJIETh HAaBBIKAMHM DPACMO3HABAHMSA M 3alIUTHl WHGOpMAIWH, HWHOOPMAIMOHHON
0€30MacCHOCTH JIUYHOCTH.

OBiajeHne YHHBEPCATbHBIMH KOMMYHHKATHBHBIMH J€iCTBUSIMH:

1) o6menue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX cepax KHU3HU, aKTUBHO YJaCTBOBAThH B JHAJIOTe
WIH JUCKYCCHU TIO CYIIECTBY OOCYXTaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBHICKA3bIBATH
CYKIICHVWsI OTHOCHTEIBHO BBITIOJIHEHHUS TIpeylaraeMod 3alladd, Yy4YUTHIBATh HWHTEPECH U
COTJIACOBAHHOCTH TIO3HMIIMH IPYTUX YYACTHUKOB JHAJIOTa WM JUCKYCCHN);

pacrio3HaBaTh HeBepOaJlbHBIC CpeICTBa OOIICHUS, MOHWMATh 3HAYCHHE COIMAITBHBIX
3HAKOB, TMPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CHUTYAIlHid, YMETh CMATYaTh KOH(IUKTHI U
BECTH TIEPETOBOPHI;

BIIQJICTh PA3JIMYHBIMH CIIOCOOAMH OOIIEHUS W B3aMMOACHUCTBUS, TIOHUMATh HAMEPECHUS
JPYrUX JEONIEH, TPOSIBIIATh YBAKHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBATh CBOH BO3PAKCHHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HCIIOJIb30BAHHEM SI3BIKOBBIX
CpEZCTB.

2) coBMecTHasl JeSATeILHOCTD:

MOHUMAaTh W UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHON M WHIWBUAYAIbHOUW pabOTHI MpH
pemeHnr OUOJIOrHYecKOr po0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MPHUMEHEHUS TPYIITOBBIX
(dbopM B3aUMOCUCTBUS MPH PEIICHUH yIeOHOM 3a1auu;

BBIOMpATh TEMATUKY WM METOJIBI COBMECTHBIX NIEHCTBHU C Y4ETOM OOIIUX HWHTEPECOB H
BO3MO’KHOCTEH Ka)KJOTO YWiICHA KOJUICKTHBA;

NPUHUMATh LEIA COBMECTHOW JIESATEILHOCTH, OPraHWU30BBIBATH M KOOPIWHHPOBATH
JNCUCTBUSL MO €€ JOCTHXKEHUWIO: COCTaBJISATh IUIAH JCHCTBUM,



pacnpenensiTs pojau ¢ y4éTOM MHEHUI Y4aCTHUKOB, OOCYXJAaThb PE3yJbTaThl COBMECTHOMN
paboTsr;

OILICHUBATh KQ4eCTBO CBOETO BKJIaJ[a M KaXKIOTO Y4aCTHHKA KOMaH IbI B OOLIUI pe3ysIbTaT 1Mo
pa3paboTaHHBIM KPUTEPHUSIM;

npeiaratb HOBbIE  TPOEKTHI,  OICHWBaTb  HWAEGM C T[O3MIMU  HOBH3HBI,
OpPUTMHAIBHOCTH, MPAKTHYECKOW 3HAYUMOCTH;

OCYILECTBIISATh HO3UTHUBHOE CTpaTeru4eckoe MIOBE/ICHUE B PasIMYHBIX
CUTYAIUsIX, IPOSIBJIATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

OBJajleHHe YHHBEPCAJIbHBIMU PEryJIITHBHBIMH J€iiCTBUSIMU:

1) camoopranuzamus:

HCIO0JIb30BaTh OMOJOTMYECKHE 3HaHUS Ui BBISIBICHUS MpoOJeM M HMX pElIeHUs B
KU3HECHHBIX M YIeOHBIX CHTYAIHIX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX U TOCTYNKAaxX MO OTHOIICHUIO K >KUBOW MPHUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKaIOIIHX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh TO3HABATEIbHYIO JESTENbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh ¥ (OPMYIHPOBATH COOCTBEHHBIC 3a7adud B OOpPa30BATEIBHOW JEATETBHOCTH U
KU3HEHHBIX CHTYAIHsIX;

CaMOCTOSITENIBHO COCTABJISITH IIJIaH PelleHusl MpoOIeMbl ¢ yIETOM MMEIOIIHUXCSI PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U IPEOUTEHUI;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM;

paciupsTh paMKd YdeOHOro IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; JenaTh

OCO3HAHHBII BBIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelleHHue;

OLICHUBATh MPUOOPETEHHDIH OIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO U TIPOSIBICHUIO ITUPOKOHN APYAUIIMU B PA3HBIX 00JaCTsIX
3HaHUH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJbTYPHBIA YPOBEHD.

2) caMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CHTYAIUAM, BHOCHTh KOPPEKTHBBI B JEATEIBHOCTb, OICHUBATH
COOTBETCTBHE PE3y/bTATOB LEJAM;

BJIaJIeTh HABBIKAMH TIO3HABATENBHOH pedIekcHy Kak OCO3HAHMS COBEPUIAEMBIX JEHCTBHIA
¥ MBICTUTENBHBIX TIPOIIECCOB, MX PE3yNbTATOB M OCHOBAHHIA, HCTIONB30BaTh MPHEMBI pedeKCHH
JUTS OLIEHKH CHTYAIUH, BHIGOPA BEPHOTO PEITEHHS;

YMeTh OIEHMBATH PUCKH M CBOEBPEMEHHO MPHHUMATH PELICHHS 110 MX CHIKEHHIO;

TIPUHAMATh MOTHBBI M aPTYMEHTHI APYTHX TPH aHATH3€ Pe3yIbTaToOB JIeATEIbHOCTH;



3) npunsTHE ceds1 U APYIUX:

MPUHUMATH ce0s1, MOHUMAsi CBOM HEIOCTATKU M JIOCTOUHCTBA;

IIPUHAMAaTb ~ MOTHUBBI W apryMEHThl  JPYTMX Ipd aHAIW3E  PE3YJbTAaTOB
JEATEIIBHOCTH;

MIPU3HABaTh CBOE MPaBO U IIPABO APYrUX Ha OIINOKY;
pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP C TIO3UIMH IPYrOro YeJIoBeKa.
HNPEIMETHBIE PE3YJIbTATbI

[IpenmeTHbie pe3ynbTaThl OCBOCHHS COACP)KaHUS YUeOHOTO TpeaMmera
«buonorus» Ha yrayOn€HHOM YpPOBHE OpPHEHTHPOBAaHBI Ha oOecredeHue MpodUIBHOTO
oOyueHust odyuaronuxca Ounosnornu. OHM BKIIIOYAIOT: creruuyecke JUisi OMOJIOrHMH HAayYHbIE
3HAHUS, YMEHHUSI W CIIOCOOBI JEWCTBUH IO OCBOCHHMIO, MHTEPIIPETAIMH U MPpeoOpa3oBaHUIO
3HAHWHA, BUJBI JISITSIHHOCTH 10 TIOJYYCHHIO HOBBIX 3HAHWHM W WX NMPUMEHEHHIO B PA3IMYHBIX
V4eOHBIX, a TakKe B pEaTbHBIX IKH3HCHHBIX CHUTYaIUsaX. [IpeaMeTHBIe pe3yNIbTaThl
MPEJICTABIICHBI 110 T0/IaM H3YYEHHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUS ydeOHOro mnpenmera «buomorus» B 10 knacce
JOJDKHBI OTPAXKAaTh:

c(OPMHUPOBAHHOCTH 3HAHHIA O MECTE M POJIM OMOJIOTHHU B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAHUN ECTECTBEHHO-HAYYHOW KapTUHBI MHpA, B TIO3HAHWM 3aKOHOB MPHUPOIBI H
peleHnn MpooJieM PalMOHAIBHOTO TPHPOIOTIONB30BaHMS, O BKIIAJIE POCCUHCKUX U 3apyOeKHBIX
YU€HBIX B pa3BUTHE OHOJIOTHH;

BIIQJICHUE CUCTEMOW OHMOJIOTMYECKHX 3HAaHUH, KOTOpas BKIIOYAET: OCHOBOMOJArarolue
OMOJOTMYecKre TEPMHUHBI U TOHSTHS (KH3Hb, KIETKa, OpraHuM3M, MeTaboiH3M, TOMeocTas,
CaMOpEeryJslus, CaMOBOCIIPOU3BECHHE, HACIEICTBEHHOCTh, H3MEHUNBOCTb, POCT U Pa3BUTHE),
ononornueckre Teopun (kimeroyHas tTeopust T. IlIBanna, M. Illneiimena, P. Bupxona,
XpOMOCOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. 1. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOKACHHUS KYJIbTYPHBIX PAcCTEHHUI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJIEHUS, PACUICIUICHNUs, YUCTOTHI TaMeT, He3aBUCUMOTO HacienoBanus ['. Mennens,
TOMOJIOTHUECKUX PSAOB B HacielICTBeHHOM wu3MmeHuunBoctd H. W. BaBuioa), npuHIMIBI
(KOMIUIEMEHTapPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJIaMU HAayYHOTO MO3HAHHUS, HUCIOJIb3YEMBIX B OHMOJIOTMYECKUX
UCCIIEIOBAaHUSX KUBBIX 00BEKTOB (OMMCAHNE, U3MEPEHUE, HAOII0ICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYHIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT M IYKApHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHcJEe OakTepuid, rpubOB, pacTCHMUIA,
KUBOTHBIX U 4YEJIOBEKa, CTPOCHUS OPraHOB U CHCTEM OpPraHoB pACTEHHUH, IKUBOTHBIX,
YeloBeKa, MPOIECCOB KUZHEACSITETbHOCTH,



MPOTEKAIOIIKUX B OpPraHU3Max PAaCTEHH, KHUBOTHBIX U YENOBEKa, OMOJOTHYECKUX MPOIECCOB:
oOMeHa BemiecTB (METa0ONMU3M), MPEBpAILCHUS SHEPTUH, OpOKEHUs, AaBTOTPO(PHOTO H
reTepoTpoHOro TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a, raMeToreHesa,
sMOpHOTeHe3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHUS, PA3MHOXKEHUS, WHIMBUAYAJTLHOTO pPAa3BUTHUS
opraHusMa (OHTOr'€He3a), B3aUMOJICHCTBHSI T€HOB, FE€TEPO3UCa, HCKYCCTBEHHOTO 0TO0DAa;

YMEHHUE YCTAaHABJIMBATH B3aWMOCBS3M MEXIy OpPraHOMIAMH KICTKH U UX (YHKIUSMHU,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M X (QyHKIUAMHU, MEKY OpraHaMyd U CUCTEMaMH OPTaHOB Y
pacTeHuil, JKMBOTHBIX M 4YellOBeKa M MX (DYHKIUSAMH, MEXIy CHCTEMaMH OPraHoB M HX
GyHKIUSAMHU, MEXAy dTanmaMyd oOMEHa BEIIECTB, dTallaMH KJIETOYHOTO LHUKJIA W >KU3HEHHBIX
[IUKJIOB OPraHW3MOB, JTalaMyd OSMOpPHUOHAJIBHOTO pA3BUTHS, TEHOTHIIOM H (DEHOTHUIIOM,
(dbeHoTUIIOM U paKTOpaMu Cpeibl OOUTaHUS;

YMEHHE BBISBISTH OTIIMYUTENBHBIC NMPU3HAKK XUBBIX CHCTEM, B TOM YHCIIE PacTEHU,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMIKY JUTSI TOKAa3aTeIbCTBA POJCTBA OPTAaHU3MOB Pa3HBIX CHCTEMATHYECKUX TPYIIIT;

YMEHHE pematb OHOJOTMYECKHE 3a/aud, BBISBISATH NPUYNHHO-CIEICTBEHHBIE CBS3H
MEX]Iy HCCIeyeMbIMA OHOJOTHYECKHMMH TIPOIECCAaMU W SIBJICHUSIMH, JIeJIaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBINOIHATH JIa0OpAaTOPHBIE U MPaKTUUYECKHe paboThl, COONIONATh IMpaBWia MPU
paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIBUTaTh THIIOTE3bI, IPOBEPATh WX OKCIIEPHUMEHTAIFHBIMH CPEICTBAMH,
(bopMynupys LeNb UCCIEI0BaHNS, aHATTM3UPOBATh MOJYYEHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOJIBI;

YMEHHE Yy4acTBOBAaTh B Yy4eOHO-HMCCIICIOBATEILCKONM pabOTe MO OWOJIOTHH, SKOJOTUU H
MEIULMHE, MPOBOAUMOM Ha 0a3e IIKOJBHBIX HAy4YHBIX OOLIECTB, U IMYOJUYHO IPEACTABIATH
MIOJTy4EHHbIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OLICHUBATh ITUYECKHE aCIIEKThl COBPEMEHHBIX HCCIIEI0OBaHUN B 00JIaCTH OMOJIOTUI
U MEIUUUHBI (KIOHMPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIPABICHHOE W3MEHEHHE
reHoMa U CO3JlaHH€e TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BbIOOp Oyayiieil npodeccoHanbHON NesITEIbHOCTH B
o0nacTi GUOJIOTMH, METULIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIILCKOTO XO035ICTBA, MUILEBOM
IIPOMBIIUICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HMHTEpEC, HAIPABJICHHbI HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIEH Mpodeccur U MPOAOIIKEHHE OHOJIOTHYecKOro oOpa3oBaHUsS B
OpraHu3alUsaX CPeAHEro NpopecCUuOHAIBHOTO U BBICLIET0 00pa30BaHMUs.



[IpenmetHbie pe3ynbTaThl OCBOEHUS ydeOHoro mnpenmera «buonorus» B 11 knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHI O MECTE M POJHM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMUpPOBAaHUK COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTHUHBI MHpA, B IO3HAHUM 33aKOHOB
IPUPOJBI M PEHICHUH KOJIOTHYECKHX MPOOJIEM YeOBEUeCTBa, a TAaKXKE B PEIICHUH BOIPOCOB
palMOHAFHOTO TPUPOAOTIONG30BaHUS, W B (OPMHPOBAHWU IIEHHOCTHOTO OTHOUICHHS K
IpUpOJie, OOIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUUCKHX U 3apyOekKHBIX Y4YEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIIAJIETh CUCTEMOH OHMOJOTMYECKHX 3HAHWH, KOTOpas BKIIOYACT ONPEACICHUS H
MOHMMAaHUE CYITHOCTH OCHOBOIIOJIATAIONINX OHMOJOTUYECKHX TEPMUHOB M TOHITUH (BHI,
IKocucTeMa, Ouocdepa), Ouonornueckue Teopuu (dBosoroHHas Tteopuss Y. [lapBuHa,
CHUHTeTHYecKass Teopus 3Boitonuu), yueHus (A. H. CepepuoBa — o HyTdX M HalpaBICHUSX
sBostonun, B.U. BepHaackoro — o 6uocdepe), 3akoHs! (reHeTnueckoro pasHoBecus Jx. Xapau
u B. Baiiabepra, 3apossimeBoro cxojctsa K. M. bapa), npaBuwna (munumyma 1O. JIluOuxa,
9KOJIOTMYECKON MUpaMUIbl SHEPTHH ), TUNIOTe3bI (Tunote3a «mupa PHK» V. I'unbepra);

YMEHHE BJAJeTh OCHOBHBIMH METOJAMH HAyYHOTO TIIO3HAHHS, HWCIOJIb3yEeMBIMU B
OMOJIOTHYECKAX WCCIENOBAHMIX JKUBBIX OOBEKTOB M OKOCHUCTEM (OTHCaHUE, H3MEpeHHe,
HaOJIO/IeHUE, DKCIIEPUMEHT), Coco0aMy BBISIBIICHUS W OIEHKH aHTPOIIOTEHHBIX W3MEHEHUHU B
IPUPOJIE;

YMEHHE BBIJENSATh CYIIECTBEHHbIC TPH3HAKH: BHIOB, OWOTEOIIEHO30B, J3KOCHUCTEM U
o6uocdepsl, CTAOMIM3UPYIOMIETO, JBIXKYIIETO M Pa3pbIBAIOIIEr0 E€CTECTBEHHOTO O0TOOpa,
AJJIONATPUYECKOTO U CUMIIATPUUECKOTO BUA000Pa30BaHMsl, BIUSHUS ABMKYIIMX CHJI BOJIOLMH
Ha reHo(OHJI MOMYJIALUY, PUCIIOCOOICHHOCTH OPraHU3MOB K cpelle OOMTaHMs, 4epelOBaHUs
HampaBJIeHUH 3BOJIIOLINHU, KPYrOBOPOTA BELIECTB U MOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHHUE YCTaHABIMBATb B3aUMOCBSI3UM MEXIY IPOLECCAaMU 3BOJIIOLUH, JBHXKYILIUMU
CHJIAaMH aHTPOIIOr€HEe3a, KOMIIOHEHTaMH Pa3JIMYHbIX 3KOCHUCTEM U MPUCHOCOOJIEHUSIMH K HHUM
OpraHU3MOB;

YMEHUE BBISBJIATh OTJIMYUTEIIbHBIE IPU3HAKH XKHUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh BUAOB
K cpele oOuTaHus, aOMOTHMYECKHMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBs3EH
OpPraHu3MOB B COOOLIECTBAX, AaHTPONOT€HHBIX H3MEHEHUH B HKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HUCHOJIb30BaTh COOTBETCTBYIOIINE apIyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY Ui JOKa3aTelIbCTBA POJCTBA OPraHU3MOB Ppa3HbIX CUCTEMAaTHYECKUX TpPYIIL,
B3aMMOCBSI3U OPTraHU3MOB U CpeJibl 0OUTaHMsI, €IMHCTBA



YeJIOBEUECKUX pac, HEOOXOJMMOCTH COXpaHEHHS MHOrooOpas3usi BHJOB U OKOCHCTEM Kak
YCJIIOBHS COCYLIECTBOBAHUS MPHUPOJIBI U YEIOBEUECTBA;

YMEHHUE pelath OHOJIOTWYECKHE 3aJaud, BBIABIATH MPHUYUHHO-CIEACTBEHHBIC CBS3U
MEXJly HCCIEIyeMbIMU OHOJOTMYECKHMMH TPOLECCaMU U SIBJICHUSMH, JI€JaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHUH TIOJTyYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOJIHATH JIA0OPATOPHBIE W TPAKTHYECKUE PabOThI, COOMIONATh MpaBWIIA MPU
paboTte ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bl, IMPOBEPATh HX OKCIEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMynupys 1eNb UCCIIETOBAHMS, aHATTM3UPOBATH MOJTyICHHBIE PE3yIbTaThl U I€TaTh BBIBOIBI;

YMEHHE y4acTBOBATh B Y4EOHO-HCCIIEIOBATEIbCKONW paboTe MO OHOJOTHH, SKOJOTHH H
MeIUIMHE, TTPOBOJMMOIN Ha 0a3e IIKOJBHBIX HAYYHBIX OOMIECTB, M IYOJUYHO IPEICTABISATH
MOJTyYeHHBIEC PE3YIbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHUE OIEHWBATh THUIOTE3bl W TEOPUU O TMPOUCXOXKICHUU JKU3HU, 4YEIIOBeKa W
YeJIOBEUECKMX pac, O TMPUYHMHAX, MOCIEACTBUSAX M Crocodax MperoTBpaIleHUs] TI00aTbHBIX
W3MeHEeHul B Ouocdepe;

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BbIOODP Oyayliel mpodeccnoHanbHOM 1eATeNbHOCTH B
oOmacti  OWONOTHH, OKOJOTHH, TIPHPOJOINONB30BAHUS,  MEAWIUHBI, OHOTEXHOJOTHH,
TICUXOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO3SIMCTBA, MUIIEBOH IMPOMBIIUICHHOCTH, YIrIyOIsaTh
M03HABATEIbHBI HWHTEPEC, HAMpPaBJICHHBI Ha OCO3HAHHBIK BBHIOOP COOTBETCTBYIOLIEH
npodeccui W TPOJOJDKEHHWE OHOJIOTMYECKOrOo O0O0pa30BaHMUs B OPTaHW3AIUAX CPEIHEro
poheCCHOHAITBHOTO H BBICIIIET0 00pa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE 10

KJIACC
KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM (uu¢posbie)
Ne i/m Kontponbubie | IlpakTnuyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypens
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI U UX U3yUCHHE
3 Buonorus kietkn 0.5
4 XuMH4ecKast OpraHu3anus KICTKH 10
5 Crpoenue u GyHKIMH KIETKU 8
5 OOMeH BelIecTB U MpeBpalleHue SHEPTUH B 9 1
KIIETKE
7 Hacnencreennas undopmariust u 9 05
peanuzanus e€ B KJIeTKe
JKU3HEHHBIN UK KIIETKA 6 1
Crpoenue u GyHKIIMH OPraHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTrka — HayKa 0 HaCJIEICTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEJCTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTU 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuus OpraHu3MoB 4 1
16 bruoTtexHonorHs U CHHTETHYECKass OHOIOTHs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME

102

13




11 KJIACC

KoauuecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrponbubie | IlpakTnuyeckue
NMPOrpaMMbI Bcero oOpa3oBare/bHbIE
padoTbI padoThI
pecypchbl
1 3aposkIeHre U pa3BUTHUE IBOJTIOIIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Mukpo3BOIIOIUS U €€ Pe3yNbTaThl 14 2
Maxpo3BOJTIOIUS U €€ Pe3yTbTAThI 6
[TpoucxoxIeHNE ¥ pa3BUTHE )KU3HH HA
4 p A p 15 1.5
3emie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTCHE3 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOIICHUSIX
6 OpPraHMW3MOB M HaJJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karouien cpeoi
Opraau3Mebl U cpefa 0OUTaHus 15
DKOJIOTHS BUJOB U TOMTYJISIIIHA 0.5
DKoJ0rus cooOIIecTB. DKOJIOTUIECKHE
9 B 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHas sxocucremMa 6
11 UenoBek 1 OKpyKarolas cpena 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







MNOYPOYHOE IIVIAHUPOBAHHE 10
KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Konrtponbubie | IIpakruyeckue 06pA30BATEBHEIE
padoTbI padoThI pecypens
1 Buostorns kak KOMITJIEKCHAsI HayKa U KaK 1
4acTh COBPEMEHHOT0 0011ecTBa
JKuBble cucTeMbl U UX CBOMCTBA 1
YpoBHEBas opraHu3anys )KUBbIX CUCTEM 1
4 HcTopust OTKPBITHS ¥ H3YYEHUS KIECTKH. 1
Knerounas teopus
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounonoruu. [Ipaktuyeckas padora «M3ydeHue
5 METO/I0B KJIETOYHON OHOIOTHH 1 05
(xpomatorpadus, anexTpodopes, '
muddepeHnnanbHOe HEHTPUGYTUPOBAHUE,
[T1IP)»
6 XUMUYECKUH COCTaB KIETKU 1
7 MuHepasbHbI€ BEIIeCTBA KIETKH, UX 1
Ouosoruueckas poJib
Opranuyeckue BeIIecTBa KJICTKU — OEINKU.
8 JIaGopatopHas pabota «OOHapyx)eHHe 1 0.5
0€JIKOB C TOMOIIbIO KAYECTBEHHBIX pPEaKIUil»
9 CoiicTBa, kiaccupukanus U GQyHKIUH 1
0eKoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKHU —

10
YIJIEBO b

11 Oprannydeckue BenecTBa KIETKH — JTUTHIbI
Hyxkneunossie kucnortsl. JIHK nu PHK.

9 Jlaboparopnas pabota «HccnenoBanue

! HYKJICMHOBBIX KUCJIOT, BEIICTICHHBIX U3 05
KJIIETOK Pa3JINYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu AT®. [lpyrue
nykieosunrpudocedarsr (HTD)

14 CexBenuponanue JJHK. MeTo1bl reHOMHUKH,

TPAHCKPUTITOMHUKH, TIPOTCOMUKH

15 MeTopl CTPYKTYPHOM OHOJIOTHN

16 Tune! kierok. [IpokapuoTnyeckas KieTka
CrpoeHue 3yKapuoTHYECKON KIETKH.

17 [IpaxTrueckas padora «/3yueHue cBoiicTB 0.5
KJIETOYHOI MeMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJIETKA
OaHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTuueckas pabora «M3yueHue nBUKEHUS 0.5
LUTOIIA3MBI B PACTUTENIBHBIX KJIETKAX)»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHJpUH, I1acTuabl. JlaboparopHas 05
paborta «HccnenoBanue mia3Moin3a u '
JIeTINIa3MOJIN3a B PACTUTEIBHBIX KIETKaX)

21 HememOpaHHbIe OpraHOUAbI KIETKH

22 Crpoenue v GyHKIUH Aapa




23

CpaBHHTEIIbHAS XapaKTEPUCTUKA KIIETOK
aykapuor. Jlaboparopras pabdora «3ydcHue
CTPOCHHA KJICTOK pa3jIMYHbIX OPraHu3MOB»

0.5

24

ACCUMWISIIHS U TUCCUMIUISAINS — JIBE
CTOpOHBI MeTabosn3Ma. Tumnsl oOMeHa
BemiecTB. JJaboparopnas padota «M3ydeHue
KaTaJINTUYECKOU aKTUBHOCTH (PEpMEHTOB (Ha
MIpUMepe aMIIIa3bl UM KaTaaas3bl)

25

depMeHTAaTUBHBIN XapakTep peaKuui
KJIETOYHOTO MeTabonu3ma. JlaboparopHas
pabora «M3yueHue pepMeHTaTUBHOTO
paciiernieHus IepoKCuaa BOJIOpoJia B
PaCTUTENIBHBIX U JKUBOTHBIX KJIETKAX»

0.5

26

benku-akTuBaTOphl U OETKU-UHTUOUTOPHI

27

ABTOTpOGHBII THIT 0OMEHA BEIECTB

28

dotocunTes

29

XemocuHTe3. JJabopaTopHas padota
«CpaBHeHHe Mpo1eccoB (GOTOCHHTE3a U
XEMOCHHTE32»

0.5

30

AnHa3poOHbIe Opranu3Mbl. Bupl OposkeHust.
Jlaboparopnas pabota «CpaBHEHHE
MPOIIECCOB OPOKCHUS U JIBIXAHUSD)

31

AdpOoOHBIE OpraHU3MBbI. JTaIbI
HHEPreTHYECKOro oOMeHa

32

3Hepr1/m MeM6paHHOFO T'paaAuCHTa IIPOTOHOB.

Cunte3 AT®: pabota npotroHHOI AT®-
CUHTa3bl

33

Peakiuu MaTpHUYHOI'O CUHTC3a




34

Tpanckpunuus — matpuusblii cuaTe3 PHK

35 Tpaucusmus u e€ 3rarbl

36 KomupoBanue amuaokucnot. Poss pubocom
B OMocuHTE3€e OenKa

37 Opranu3zanus reHoMa y MpoKapuoT U
JYKapuoT

38 MorekynsipHbIC MEXaHU3MBbI SKCIIPECCHH
TeHOB Y DYKapuOT
Bupycbl — BHEKIIeTOUHBIE (POPMBI )KU3HH U

39 oOnuratHele napa3uThl. [IpakTiuueckas 0.5
pabota «Co3iaHre MoJIeNI BUPYCa)

40 BupycHble 3a0051eBaHNs YENIOBEKA,
YKUBOTHBIX, PACTCHHI

41 HanorexHomornu B OMOJIOTUH ¥ MEQULIHHE

42 JKU3HEHHBIN UK KIIETKA

43 Martpuunsiii cuates JIHK
Xpomocomsl. JJaboparopHas paboTa

44 «M3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpernaparax»

45 JleneHue KIETKH — MHUTO3
Tumnb! kietok. KapuoknuHes v MUTOKUHES.

46 JIaGopatopHas pabota «Habmonenne Mutosa 05
B KJIETKaX KOHUMKA KOpeIlKa JyKa (Ha '
TOTOBBIX MUKpOTIpENaparax)»

47 Perynsius )KU3HEHHOTO LHUKIIA KIIETOK

48 OpranusMm Kak eJMHOE 1IeTI0e




Txanu pacrenwnii. JlJabopaTopHas padoTta

49 . - 1 0.5
«M3ydenue TkaHEeH pacTeHUI
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlabopaTopHnas pabota «V3ydeHne TKaHen 1 0.5
KHUBOTHBIX)
Opraunsl. Cucremsl opraoB. JlaboparopHas

o1 paborta «M3ydyeHue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBM>KEHUE OPTraHU3MOB

54 [Intanne oprann3smMoB

55 [MuTaHne MO3BOHOYHBIX )KHBOTHBIX. 1
[MumeBaputenbHas cucrema 4eoBeka

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX 1
YeoBeKa

58 TpaHCcHOpT BEIIECTB Y OpraHU3MOB 1

59 KpoBeHocHas crcTtema rmo3BOHOYHBIX 1
KHUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHusmMoB 1

61 3amura y opraHu3MoB 1

62 NMMyHHas cuctema 4esoBeka 1

63 Pa3npaxxuMocTh 1 perynsuus y opraHu3MoB 1

64 I'ymopanbHas perynsius U S3HI0KpUHHAS 1
crcTeMa JKUBOTHBIX M YelloBeKa

65 ®opMbI pa3MHOKEHHUSI OPTraHU3MOB

66 [TonoBoe pa3mMHOkeHUE




67

Meiio3s

68

I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JJaboparopHas pabota
«M3ydeHne cTpoeHus NOJOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIpEIaparax»

0.5

69

WNHuBuayabHOE Pa3BUTHE OPTAHU3MOB —
OHTOT'EHE3

70

3akiaJKa OpraHoB ¥ TKaHEH 13
3apOJbIIIEBBIX JIUCTKOB

71

Poct u pa3BuTune xuBoTHBIX. JJabopaTtopHas
paboTta «BpIsiBIIeHHE PU3HAKOB CXOJICTBA
3apOJbIIIEH MO3BOHOYHBIX )KUBOTHBIX)

0.5

72

Pa3zmHOXeHUE U pa3BUTHE PACTEHUM.
JlabopaTtopHas paboTa «CTpoeHHE OPraHOB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHH U Pa3BUTUA TCHCTUKHA
KaK HayKH

74

OCHOBHBIC TTOHATHUS U CUMBOJIbI TCHETHKH.
JlaGopaTtopHnas padota «J/Ipo3oduna kak
00BEKT FeHETUYCCKUX HUCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTHU HACIIE0BaHUs IPHU3HAKOB.
MoHorubpuaHoe CKperuBaHue.
IIpakTuyeckas pabora "3yuenue
pe3ynbTaTOB MOHOTUOPHTHOTO CKPELTUBAHUS
y Apo30¢uis"

0.5

76

HI/ITOHOFI/I‘-ICCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOFO
CKpCIIBaHHU A




Ananusupyrouiee ckpemnpanue. Henonnoe

77 1
JOMUHUPOBAHHE
JurunbpunHoe ckpemuBanue. [Ipaktuueckast
78 pabota «/3y4ueHue pe3yabTaToB 1 0.5
JTUTHOPHUTHOTO CKPEIIUBAHUS Y IPO30 QHUITBI»
79 [{uToNmornyecKkue OCHOBBI JUTHOPHTHOTO 1
CKpCIUBAHUS
80 CueruieHHOE HacJIeI0BaHUE ITPU3HAKOB 1
81 XpOMOCOMHasi TEOPHS HACIIEICTBEHHOCTH 1
82 I'enernka nona 1
83 I'eHOTHI KaK 1IEJIOCTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHS 1
pacTeHHii, ’KUBOTHBIX U YeJIOBEKa
85 M3MeHunBOCTh TpU3HAKOB. Bubl 1
M3MEHYHUBOCTH
86 MoudukarnoHHas H3MEHYHUBOCTh 1
Bapuanmonsslii psii v BapualoHHas
kpuBas. JlaboparopHas padoTa
87 «HccnenoBanre 3aKOHOMEPHOCTEH 1 05
MOAU(PHUKAITUOHHON U3MEHUNBOCTH. '
[TocTpoenue BapualmoOHHOTO psia v
BapHaIlMOHHON KPUBOI»
a8 I'enoTunUyeckass U3SAMEHYUBOCTb. 1
KoMOuHaTHBHas H3MEHYUBOCTh
MyranuonHas B3MeHYHBOCTb. [IpakTuueckas
89 pabota «Myraun y 1po3o¢uisl (Ha 1 0.5

TOTOBBIX MUKPOITPETIapaTax)»




3aKOHOMEPHOCTH MYTALIMOHHOI'O IIpoLecca.

%0 ONUTeHETHKA U STTUTCHOMUKA
01 I'eneruka yenoseka. [Ipaktudeckas pabora 05
«CocTraBieHNe U aHAJIU3 POJIOCIOBHON '
92 MeToapl MEIUITUHCKON TeHETHKU
3HaueHNe MEIUIIMHCKON TCHETUKH B
93 MIPEIOTBPAIICHUH U JICUCHUU TCHETUYECKUX
3a00JI€BaHUI YETIOBEKa
OCHOBHBIC TIOHSATHS CEJICKIIHH.
94 JlabopaTtopHnas pabora «3ydenne copToB 05
KYJIBTYPHBIX PACTCHHUH U ITOPOJT TOMAIITHUX
KUBOTHBIX)
MeTompl ceNneKIMOHHOM PabOoTHI.
95 JlaGopatopnas pabota «/3yueHne MeTo10B 0.5
CEJIEKIIMU PACTCHUIN
JlocTrKEeHMS CeNEKIIMU PACTEHUN 1
96 KUBOTHBIX. [IpakTHueckas paboTa
«ITpuBHUBKa pacTeHUI»
97 CoxpaHenue, U3y4eHHe U UCIOJIb30BaHUE
TeHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka U OTpacib
98 npou3BojcTBa. [Ipaktuueckas padora 0.5
«3yueHne 00beKTOB OMOTEXHOIOTUIY
99 OCHOBHBIE HaNPaBJICHUS] CHHTETHUECKOM
ouonoruu
100 XpOMOCOMHas U T€HHasl HHKEHEPHS
101 MeunuHckre OMOTEXHOIOTHA




102

PesepBHeiii ypok. [ToBTOpenue, 06001meHue,
CHUCTEeMaTU3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB 110 ITPOITPAMME

102

135




11 KJIACC

KonnuyectBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tema ypora Bcero Korrpoapnete | Ipaxkririeciue u3ydyeHusi =~ oOpasoBaTe/IbHbIE
padoTbI padoThI pecypest
1 OomonmonHas Teopus Y. JlapBuHa 1
5 JIBM>KyIIE CUITBI HBOJTIOLIMM BUIOB 110 Y. 1
JapBuny
3 Boprba 3a cymectBoBanue, 1
€CTECTBEHHbIN U HCKYCCTBEHHBIN 0TOOD
4 DOopMHUPOBAHNE CHHTETHYECKOU TEOPUH 1
SBOJIIOLIUU
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MAKPOIBOJIFOIHS
5 [Monmynsus — snemMeHTapHas eUHULIA 1
9BOJIIOLIUU
3aKOH IeHEeTHYECKOro paBHoBecus k.
7 Xapau, B. BaiinGepra. JlabopaTopHas 1 05
pabota «BblsiBIeHHE U3MEHYUBOCTH Y '
oco0eil 0JHOTO BUIa»
8 DOnemeHTapHbIe (PaKTOPHI SBOJIIOLUU 1
9 Dddext ocHoBarens. DPpdext 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpanuu. M305s0uu nomyJsiiu: 1
reorpaduueckas, Ouojgormueckas
11 EctecTBeHHBII 0TOOP — HANPABISIOMINUN 1

(baxTop 3BONIOLUN




12

[TonoBoit 0T6OP

13

[Tprcnoco6IeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIHH.
JlabopaTtopHnast pabota «3yuenue
apoMop(h030B U UIUOANATITALIMN Y
pacTeHUM U 5KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobaeHuit y
Opranu3MoB: Mopdosornieckue,
(dbu3moorNYecKue, OMOXUMUIECKUE,
noBeaeHueckue. JlabopatopHas pabora
«[Ipucnocobiienns OpraHu3MoB U UX
OTHOCHTEJBHAS IeTIeCO00Pa3HOCTh

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
JlaGoparopnas padota «CpaBHEeHHE
BHJIOB 110 MOP(HOJIOTHUECKOMY
KPUTEPHUIO»

0.5

16

Crpykrypa BUIa

17

Bunoob6pa3oBanue kak pe3ysabTrart
MUKPO3BOJIIOLIUI

18

CBs13b MHUKPO3BOJIIOINH U
SIMUACMHOJIOTHN

19

MaKpOSBOJ'IIOI_[I/ISI. ITaneonTosoruyeckue
MCTOJbI U3YUCHUS SBOJIFOIUN

20

EI/IOl"eOl"pa(I)I/ILIeCKI/Ie MCTObI U3YUCHU
9BOJIFOITNH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC U CPaBHUTCIIBHO-
MOp(pOJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHUS
9BOJIFOIINH




MouiekynsipHO-T€HETU4YECKHUE,

22 OHMOXUMHUYECKHAE U MATEMATHIECKUE
METO/IbI H3yICHHSI IBOJFOIIUU
23 OO0mre 3aKOHOMEPHOCTH 3BOJTFOIHN
24 AJranTuBHAs paauanus.
HepaBHOMEpPHOCTE TEMIIOB BOJTIOITUT
o5 Hay4Hble runoTe3bl IPOUCXOXK ICHUS
JKM3HU Ha 3emie
%6 JloHayJIHBIE TPEICTABIICHUS O
3apOKICHUH KU3HH
97 OCHOBHBIE 3TaIbl HEOPraHMYECKON
9BOJIIOIUAN
28 ['umnoTessl 3apoXk ICHUS JKU3HU
Uctopus 3eMau u MeTObI €€ U3yUEHHUS.
29 JlabopaTtopHnast padota «M3ydyeHue u 05
OIMCAHHE UCKOITAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB)
30 HauanpHble 3Tanbl opraHudecKoi
9BOJIIOLIUN
31 DBOJIIOIMS 3YKapHOT
OCHOBHBIE 3TaIbl 3BOTIOLUN
32 pactutensHoro Mupa. [Ipakrnyeckas 05
pabota «M3yueHue ocobeHHOCTEH '
CTpOEHUS PACTCHUN Pa3HBIX OTIETIOB)
33 OCHOBHBI€ 3TaIbl YBOJIIOIAN KHBOTHOTO

MHpa




OBoJrous )KUBOTHBIX. [IpakTndeckas

34 pabora «M3y4uenne ocobeHHOCTEH 0.5
CTPOEHHS TIO3BOHOYHBIX YKUBOTHBIX)

35 Pa3zButue xxu3nu Ha 3emiie 1o Ipam 1
nepuoiam

36 MaccoBble BEIMUPaHUS —
HKOJIOTHYECKHE KPU3HUCHI IPOIILIOTO

37 CoBpeMeHHbIN 3KOJIOTMYECKHI KpU3UC,
€ro 0COOEHHOCTH

38 CoBpemeHHast CCTeMa OPTraHNIeCKOTO
MIPOIILIOTO

39 OCHOBHBIE CHCTEMaTUYECKHE TPYIIITbI
OpraHu3MOB

40 AHTPOTIOJIOTHS — HayKa O YEJIOBEKE

41 PazButue npeacraBienuii o
MIPOUCXOXKICHUH YeJIOBEKa
MecTo yenoBeka B cUCTEME
opranuueckoro mupa. Jlaboparopnas

42 pabora «M3yuenue ocobeHHOCTEH 0.5
CTpOEHUS CKEJIeTa YeJI0BeKa, CBI3aHHBIX
C TIPSMOXOKICHUEM)

43 JIBMKyIIHE CUIIBI aHTPOIIOTEHE3a

m CooTHolIeHne OUOJIOTHYECKUX U
COLIMANIBHBIX ()aKTOPOB B aHTPOIIOT'CHE3E

45 OCHOBHBIE CTAJMH AHTPOTIOTEHE3A

46 [TaneoreneTuka u nMajgeoreHOMMUKa

47 DBOJTIOLNUS COBPEMEHHOTO YeJIOBEKa




48

UYenoseueckue pacel. [Ipaktuyeckas
paboTta «M3y4eHne 3KOTOTHICCKIX
aJanTaluil 4YeJI0BEKa)

0.5

49

MG)KI[,I/ICIII/IHJII/IHapHI)IC METOAbI
AHTPOTIOJIOTUH

50

3apoKIeHNe U pa3BUTHE IKOJIOTUN

o1

Merto bl 5xonoruu. JlaboparopHas
paborta «M3ydeHue MeToa0B
HKOJIOTHYECKUX HCCIICIOBAHN

0.5

52

3HaueHne SKOJIOTHYECKNX 3HAHUH JIITS
JeJIoBeKa

53

DKoJyioruueckre PaxTopsl

54

Abuotnyeckue daxktopsl. CBET Kak
skosorudeckuid paxrop. JlaboparopHas
pabota «BpIsBIIeHHE TPUCTIOCOOTICHUI
OPraHu3MOB K BIIMSIHUIO CBETa»

0.5

55

Abuotnueckue daktopsl. Temmeparypa
KaK 9KOJIOTUYECKUN (haKTop.
JIabopatopHas pabota «BbisiBIcHHE
MPUCTIOCOOJICHUI OPraHU3MOB K
BIIMSTHHEO TEMIIEPATyphI»

0.5

56

Abuotnueckue akTopbl. BrnaxHocTh
KaK 9KOJIOTHYECKHI PaKkTop.
JlabopaTopHasi paboTa « AHATOMHUYECKUE
0COOCHHOCTH PaCTEHHH U3 pa3HbIX MECT
oOuTaHUs»

0.5

57

Cpenbl 0OuTaHMS OPraHU3MOB

58

buonoruueckue PUTMBI




59

XKuznennsie GopMbl OpraHu3MoB

60 buoTtnueckue hakTopsl
3HaueHue OMOTHYECKUX B3aUMOICHCTBHI

61 JUTS CYIIIECTBOBAHMSI OPraHU3MOB B CpEJIe
oburtanus

62 DKOJIOTHYECKHIE XapaKTCPUCTHKH
TIOTTYJISIIIAN
OcCHOBHBIE ITOKA3aTEIH TOMYJISAIUH:

63 YHUCIIEHHOCTb, INIOTHOCTH, BO3PACTHAS U
MOJIOBasi CTPYKTYpa
OCHOBHBIC TTOKA3aTeIN MOMYJISIIHH:

64 POXkKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIHH

65 DKOJIOTHYECKasi CTPYKTYypa MOIMYJISIIIANA

66 JlnHaMuKa MOMYJISIHUH U €€ PerysIus

67 KpuBble pocTa YMCICHHOCTH TIOMYJISIIINH.
KpuBbie BbDKHBaHHS
DKoJIoTHUeCKast HHIIIA BHA.

68 JlaGopaTtopHas pabota 05
«[IpucniocoOneHus CEeMsIH paCTeHUH K '
pacceyieHHIo»

69 Bun xak cuctema nomynsuui

70 3aKOHOMEPHOCTH MOBEJICHUS | MUTPAITHIA
YKHBOTHBIX

71 Coo0111ecTBO OPraHu3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPhITasi CHCTeMa

73 KpyroBopoT BeImiecTB 1 MOTOK SHEPTUU B

OKOCHCTEMC




74

OCHOBHBIC IOKA3aTEIIM YKOCHUCTEMBI

75 DKOJIOTHYECKHUE TTUPAMUIBI

76 W3meneHust cooOIEeCTB — CYKIIECCHH
[TpupotHBIe SKOCUCTEMBI. DKOCHUCTEMBI

7 03€p M peK. IKOCUCTEMBI MOpei 1
OKECaHOB

78 [TpupoTHBIe 2KOCUCTEMBI. IKOCHCTEMBI
TYHAP, JIECOB, CTEIEH, ITyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI
Ypboskocucremsl. [IpakTdeckas padora

80 «3ydeHune 1 onrcaHue 0.5
ypOOIKOCHCTEMBI
3akoHOMEPHOCTH (DOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OpPraHu3MOB
B DKOCHCTEMAaX
MexaHu3Mbl BO3JICHCTBUSA 3arpsi3sHEHU I

82 Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISIUOHHOM U
HKOCUCTEMHOM YPOBHSIX

83 buocdepa — obmernanerapHas
000110uKa 3eMau

84 VYuenue B. . Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHHUS
o6uocdepsl

86 KpyroBopoTsl BeriecTs u
OMOT€OXUMUIECKUE ITUKITBI

87 3oHanbHOCTh 6uochepsl. OCHOBHBIE

OUOMBI CyILIN




88

YcroitunBocTh 6uochepsr

89 DKOJIOTUYECKHE KPU3HUCHI U UX IPUIUHBI

90 Bo3neticTBue uenoBeka Ha buocdepy

o1 AHTpPOIIOT€HHOE BO3/IEHCTBHE HA
PaCTUTENBHBIN U JKUBOTHBIN MUAD

92 OxpaHa mpupo bt

93 OCHOBHBIE TIPUHIIHITHI YCTOHYHUBOTO
Pa3BHUTHS YEIIOBEYECTBA U TTPUPO,TBI
ParmoHanbHOE MTPHUPOIOTIOIE30BAHKE U

94 COXpaHEHHE OMOJIOTUIECKOTO
pazHooOpa3us 3eMin

95 O6006menue mo reme «MUKPOIBOJIOLHUS
" €€ pe3yNnbTaThD»

9% O6006menue mo reme «MaKpOdIBOTIOIUS
U e€ pe3ysbTaTh»

97 O606menue o Teme «IIpoucxoxaenne
Y pa3BHUTHE KU3HU HA 3eMJIe»

08 O6006menne o Teme «IIpoucxoxaeHne
YeJI0BeKa — aHTPOTIOTEHE3)

99 O0o061IeHHE 10 TeMe «DKOJIOTHUS — HayKa
0 B3aMMOOTHOIICHHUSAX OPraHU3MOB)

100 O6061enne o reme «OpraHu3Msbl U
cpena OOUTaHU»

101 O06006111eH1E 110 TEME «IKOJIOTHS BUIOB U
TIONYJIALIUI

102 O606menue o teme «brochepa —

ri00abHast SKOCUCTEMAY




OBIIEE KOJIMYECTBO HACOB I1O
[TPOTPAMME

102

7.5




YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI TSI YYEHUKA

* buonorus, 10 knacc/ [Taceunnk B.B., Kamenckuii A.A., Pyorios A.M. u apyrue; noa
penakiueii [laceunuka B.B., AkunonepHoe o6uiectBo «M3nareiabcTBo

«IIpocsemmenue»

* buonorus, 11 knacc/ [aceunnk B.B., Kamenckuii A.A., PyonioB A.M. u npyrue;
nox penakuueit [laceunuka B.B., AkiimonepHoe o01miecTBo

«M3narenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPUAJIbI 1JI51 YUUTEJIA

buonorus. 10 kiacc : yueOHUK /1 00111€00pa30BaTeNIbHBIX YUPEKIACHHUH : yriyOnEHHbIN
yposenb / [B.B. ITaceunwuk u np.] ; mox pea. B.B. [Taceunuka. — 2-¢ uza. — M. : IIpocBerienue,
2020. — 336 c. : wir. — (JIuHMS KU3HNA).

buonorus. 11 kiacc : yueOHuUK /i 00111€00pa30BaTENbHBIX YUPEKACHUN © yIITyOIEHHBIN
yposenb / [B.B. ITaceunuk u np.] ; mox pea. B.B. [Taceunuka. — 2-¢ uza. — M. : IIpocBerienue,
2020. — 320 c. : wir. — (JIMHMS KU3HNA).

buonorus. Iloypounsie pazpabotku. 10-11 xiaccel : yuebHOe mocobue st
00111600pa30BaTENBHBIX YUPEKICHUH ;| yrayonénnbiii yposenb / B.B. [Taceunuk, I'.T.
[IsenioB, T.M. Edumora ; mox pea. B.B. [Taceunuka. — M. : [IpocBemenue, 2017. — 267 ¢. —
(JIuHuA KU3HU).

buonorus. Paboune nporpammel. [IpenmerHas nunust yaeOHukoB «JIuaus xuzamy». 10-11
KJIacchl : yaueOHoe mocoOue ayist o01eo0pa3oBaTebHbIX YUPSKACHHUN | yTiyOaE€HHbBIN YPOBEHD
/ B.B. Ilaceunuk, I'.I'. IlIBenio, T.M. Edumosa ; mox pea. B.B. [Taceunuka. — M. :
[Ipocsemenue, 2017. — 202 c. : uin.

HOUPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
HMHTEPHET-pecypchl

* «Enunas xomnexkuus Hudpossix O6pazoBarensHbix Pecypcosy (Habop 1udpoBbIX pecypcoB
K yueOnukam ymauu [Tonomapeoit M.H.) (http://school- collection.edu.ru/), http://school-
collection.edu.ru/catalog/rubr/000001a3-a000- 4ddd-0f6b-5a0046b1db44/?interface=pupil
class[]=50 subject[]=29 (0 Conuny).

* www.bio.1september.ru—rasera «bromorus» -npunoxeHue K «1 ceHTIOps.

* http://bio.1september.ru/urok/ - Matepuasbl k ypoky. Bece paboThi, Ha OCHOBE KOTOPBIX
CO3/aH caiiT, OblIK OMyOIMKOBaHbI B ra3eTe "buonorus". ABTopamu caiita mpojenaHa
OombIrast paboTa IO CHCTEMaTU3UPOBAHUIO MA3€THBIX CTaTel C YUETOM MIKOJIbHOU ydeOHOM
rporpamMmsl 1o npeamerty "buonorus”.

* WWW.bio.nature.ru — Hay4Hbie HOBOCTH OHOJIOTHH.

* WwWw.edi0S.ru — Di0¢ — HEHTpP AUCTAHIHOHHOTO 0Opa30BaHUSL.

* www.km.ru/education - yaeOHbIe MaTepHaibl U clioBapu Ha caiite «Kupuit u Medoauiiy.


http://school/
http://school/
http://school-collection.edu.ru/catalog/rubr/000001a3-a000-
http://school-collection.edu.ru/catalog/rubr/000001a3-a000-
http://www.bio.1september.ru/
http://bio.1september.ru/urok/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education

* http://ebio.ru/ - DnexTponnbIit yueOHUK «brosorus». CoaepKUT BCe pasesibl OMOJIOTHH:
0O0TaHHKY, 300JI0TUI0, AHATOMHUIO U (PU3HOJIOTHIO YEIOBEKA, OCHOBBI [IUTOJIOTHH M T'€HETHKH,
IBOJTFOI[HOHHYIO TEOPHUIO M 3KOJIOTHI0. MOKET ObITh PEKOMEH/IOBAH yUAIIUMCS JUIs
CaMOCTOSITEIIbHON PaOOTHI.

* http://www.drofa.ru — Karanor usgarensctsa «/Ipoday.
* WWW.bionet.nsc.ru — MHCTUTYT HUTOJIOTUH U TCHETHUKH.

* CB00O1HAsI OOIIENIOCTYITHASL MYJIbTHS3bIUHASl YHUBEPCATIbHAS HHTECPHET- SHIMKIOC IHS,
peanu3oBaHHas Ha MpUHIUIAaX Buku - www.ru.wikipedia.org.

* http://it-n.ru — cetb TBOPYECKUX yUUTEIICH.

* http://www.medicherb.ru/ - nekapcTBeHHbIC pacTeHUSI.

* http://lekrast.ru/ - nexkapcTBeHHBIE PACTCHUSI.

* http://www.flowers.bitrix.ru/catalog/default.asp? - knaccudukarop pacreHuii.

* http://www.floralworld.ru/ - mup pacrenuii.

* http://homeflowers.ru/ - komHaTHBIE pacTeHUS.

* http://www.floranimal.ru/index.php - FLORANIMAL - pacteHus 1 )KHBOTHBIE.
* http://gribe.ru/ - rpuosr.

* http://plant.geoman.ru/ - >xu3Hb pacTeHuil.

* http://www.plantarium.ru/ - onpeaenuTens pacTeHUIA.

* http://www.ecosystema.ru/04materials/ventana/index.htm - onpenenurens pacreHuii.
* http://biolka.narod.ru/botan.html - 6oranwuka.

* http:///cgi-bin/index.pl?idr=704 — Bogopociw.

* http://biouroki.ru/ - ypoxu 6Guoorumu.

* http://iplants.ru/ - koMHaTHBIE pacTEHUSL.

* http:///cgi-bin/index.pl?idr=709 — mamopoTHHUKH.

* http://www.flower-design.ru/ - 3enéusie uaen st 1oma.

* http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/LISHANIKI.html -

JINIIANHUKH.

* http://gimn6.ru/sites/kids/belkina/index.htm - 6oranuka. TpaBbl.

* http://www.megabook.ru/Rubricator.asp?RNode=3851 - 1BeTkoBbI€ pacTEHHSL.

* http://ecocommunity.ru/rb.php?flag=2 subj=11 m=3 - pacrenust Kpacuoii Kauru.
* http://www.megabook.ru/Rubricator.asp?RNode=3847 — mxu.

* http://medgrasses.ru/ - sHIMKIOIEIUS JTEKAPCTBEHHBIX PACTCHHIA.

* http://bio.1september.ru/ - snexTponHast Bepcus KypHaia buosorusi.

* http://tea.volny.edu/index.php - aii.

* WWWw.bionet.nsc.ru — MHCTUTYT IUTOJIOTHUH M TCHETHKH.

* CB0oGOIHAst OOIIEAOCTYITHAS MYJIbTHSA3bIUHAS YHUBEPCAIbHAS HHTEPHET- SHIUKIIOE IS,
peann3oBaHHas Ha MpHHIMIax Buku - www.ru.wikipedia.org.

* http://it-n.ru — ceTs TBOPUYECKUX yIUTEICH.

* WWW.ZZru.COm — 3aroBE€aAHBIE 30HbBL

* http://bird.geoman.ru/ - TTtuisL.

* http://invertebrates.geoman.ru/ - Hacexomsie.


http://ebio.ru/
http://www.drofa.ru/
http://www.bionet.nsc.ru/
http://www.ru.wikipedia.org/
http://it-n.ru/
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http://lekrast.ru/
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http://homeflowers.ru/
http://www.floranimal.ru/index.php
http://gribe.ru/
http://plant.geoman.ru/
http://www.plantarium.ru/
http://www.ecosystema.ru/04materials/ventana/index.htm
http://biolka.narod.ru/botan.html
http://cgi-bin/index.pl?idr=704
http://biouroki.ru/
http://iplants.ru/
http://cgi-bin/index.pl?idr=709
http://www.flower-design.ru/
http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/LISHANIKI.html
http://gimn6.ru/sites/kids/belkina/index.htm
http://www.megabook.ru/Rubricator.asp?RNode=3851
http://ecocommunity.ru/rb.php?flag=2
http://www.megabook.ru/Rubricator.asp?RNode=3847
http://medgrasses.ru/
http://bio.1september.ru/
http://tea.volny.edu/index.php
http://www.bionet.nsc.ru/
http://www.ru.wikipedia.org/
http://it-n.ru/
http://www.zzru.com/
http://bird.geoman.ru/
http://invertebrates.geoman.ru/

* http://animal.geoman.ru/ - JKusoTHsle.
* http://fish.geoman.ru/ - PiGbr.

* http://www.gbmt.ru/ - T'ocynapctBennsiii buosnoruueckuii myseit um. K. A. Tumupsizera.
Buptyansabie sxkckypeun: JKuBoTHbie B MuGax u jgeresnax, JKUBOTHbIE-CTpOUTENH, 3a00Ta
o moromctBe, OnacHbie )kuBOTHEIE. L{ndpoBsie Komun GoHma My3est MOTYT OBITh
HCIIOJIb30BAHBI B KAYECTBE WIIIIOCTPALMI HA YPOKaX U PEKOMEHAO0BAHBI JUIS
CaMOCTOSITENIBHOM paOOThI IPU U3YYEHUH MHUPA )KUBOTHBIX.

* http://www.moscowz00.ru/ - MockoBCKHIi 300TapK.

* http://www.paleo.ru/museum/ - INaneoHTOIOrUYECKUN MY3Eil.

* http://zmmu.msu.ru/ - 3ooorndeckuii My3eit MOCKOBCKOTO YHHBEPCHUTETA.
* http://iceage.ru/ - Myseii-teatp «Harir 1 fTHUKOBBII TIEPHOT».

* www.zooclub.by — mopTasn o qomManHuX JKUBOTHBIX.


http://animal.geoman.ru/
http://fish.geoman.ru/
http://www.gbmt.ru/
http://www.moscowzoo.ru/
http://www.paleo.ru/museum/
http://zmmu.msu.ru/
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