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MOSACHUTEJIBHAS 3AITUCKA

[Iporpamma no yue6HOMY npeaMety "buosorus” (manee - 6MoI0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmenuuu mnpenogaBaHus
yueOHoro npeamMera «bruosorus» u OCHOBHBIX IOJIOKEHUH (enepanbHOll paboueil mporpaMMel
BOCIIUTaHMSL.

VYuebusiii npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
SBIISICTCS OJHUM M3 KOMIIOHEHTOB IPEIMETHON 001acTi «ECTEeCTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao mnonoxenusim OPI'OC COO mnpodwibHbIe y4eOHBIC MpPEIMEThI, H3y4aeMbie Ha
yrayOnE€HHOM YpOBHE, SBISIOTCA criocoOoMm auddepeHnnanun o0ydeHuss Ha YpOBHE CPEIHEro
obmiero oOpa3oBaHUS M NMPHU3BAaHBI O0ECIIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM,
CpeOHMM OOIIMM, CpeIHUM NpPOPECCHOHATBHBIM U BHICHIMM O0pa3oBaHHeM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX IPEIMETOB AOJKEH ObITh OPUEHTHPOBAH HA IPUOPUTETHOE PELICHUE
00pa30oBaTeNbHbIX, BOCIUTATENbHBIX U PA3BUBAIOIIMX 33]ay, CBS3aHHBIX C MpodopueHTanuen
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4dHOro 3HaHUS,
CBSI3aHHOTO C OHOJIOTHEH, MEIMIIMHOM, SKOJOTUEH, ICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JICJIOM.

[Tporpamma no yueGHOMY npeametry "buonorus” naér npencraBieHue o0 LEIM U 3a1a4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE, ONpeesieT 00s13aTeIbHOe
(MVHBapuaHTHOE) TNPEAMETHOE COJEp)KaHHE, €r0 CTPYKTYpPUpPOBAaHHE IO pas3fesiaM M TeMmaw,
pacripeielieHue 10 Kj1accaM, peKOMEHAYET MOCIe10BaTeIbHOCTh U3y4eHUs y4eOHOro MaTepuaa
C Y4€TOM MEXNPEAMETHBIX M BHYTPUIPEIAMETHBIX CBs3el, JIOTMKM Y4eOHOro Impolecca,
BO3PAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMMe mo OMoNOruu peain30BaH IMPUHLIUIT
IIPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO O0O0IIEero o0pa3oBaHus,
Onmarogaps 4yemMy [pOCMaTpHUBAaeTCs  HaIlpaBICHHOCTh Ha  IOCIEYIOIlee  pa3BUTHE
OMOJIOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHUS], IKOJOTUUYECKOTO MBIIUIEHUS, MPEJCTaBICHUNA O 340pOBOM 0Opasze *KHU3HM, Ha
BOCIHTAaHUE OEpEeKHOr0 OTHOILIEHHUS K OKpYy)Karolled NpupogHoil cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k miIaHUPYeMbIM JUYHOCTHBIM, METANPEIMETHBIM M IMPEIMETHBIM

pe3yiibTaTaM 06yquI/151 n B (I)OpMI/IpOBaHI/II/I OCHOBHBIX BHIOB y‘-Ie6H0-H03HaBaTeJIBHOfI
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NEeSITEIbHOCTH O0YYaIOIUXCs M0 OCBOCHMIO COAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CPEIHETr0 00IIero 00pa3oBaHMs.

YueOHblii npenMeT «bUoNOTHs» Ha YPOBHE CPEIHEro oO0IIero o0pa3oBaHMs 3aBepIIaCT
Ouonornyeckoe oOpa3oBaHue B IIKOJIE M OPUEHTUPOBAH HA PACIIMPEHUE U YriyOleHue 3HaHUH
0o0ydJarmuxcsi O JKUBOM TIPHUPOJE, OCHOBAX MOJICKYJISIPHOM U KJIETOYHOW OHOJIOTHH,
SMOPHOJIOTHHA U OHMOJIOTUU Pa3BHUTHUS, TEHETUKH, CEIICKIUU, OMOTEXHOJIOTHUH, SBOJIIOIMOHHOTO
YUEHHUSI U DKOJIOTHH.

N3zyuenne yuebnoro npeamera «bruomnorus» Ha yriayOJeHHOM YpOBHE OpHEHTHPOBAHO Ha
MOJTOTOBKY OOYYAIOIIUXCS K IMOCICAYIONMEMY TOTYyYeHHI0 OMOJOTHYECKOro O0pa3oBaHUS B
By3aX W OpPraHU3aIUSAX CPEIHETO MPOdecCHOHANBHOTO 00pa3oBaHusi. OCHOBY €ro CoJepKaHHS
COCTABJIICT CUCTEMa OMOJOTMYECKMX 3HAHWH, TOJYYCHHBIX MPU HM3YYCHUU OOYYarOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKHX pa3/esioB OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOJTy4aroT pa3BuTue. Tak, pacIIMpPEeHbl U YIi1yOJaeHbl
OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, XUBOTHBIX, TprOax, OakTepusx, OpraHU3ME 4eIOBeKa,
OOIIMX 3aKOHOMEPHOCTSX IKM3HH, JOMOJHHUTEIBHO BKJIFOUEHBI OHMOJIOTUYECKHUE CBEICHUS
NPUKJIAJHOTO W MOUCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIIOIB30BATh KaK OPUEHTUPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTETparisl OMOIOTHYECKUX 3HAHUH C
COOTBETCTBYIOLIUMH 3HAHUSMH, TIOTYICHHBIMU 00YYArOIIUMUCS TIPU U3Y4CHUH (PU3HKH, XHMMHHU,
reorpauu 1 MaTEeMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mpenMery "buomorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBII M HBOJIOIMMOHHBIA TMOAXOABI K M3ydeHHIO Ouonormu. COriacHO UM, H3Yy4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHBIE TS )KUBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3alluy,
HBOJIIOIMM OPraHMYECKOro Mupa Ha 3emile, COXpaHEHHs] OHOJOTHYECKOro pa3zHooOpasus
wraneTel. Tak, B 10 Kkilacce W3ydarOTCsi OCHOBBI MOJIEKYIISIDHOH M KIETOYHOH OMOJIOTHH,
IMOPHOJIOTHN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU U CENIEKIIUU, OMOTEXHOJIOTHH U CHHTETUYECKON
OHMoJIOTHH, aKTyaTM3UpPYIOTCS 3HAaHUS OOydJarommxcss 10 OOTaHWKE, 300JI0THH, AHATOMHH,
¢uznonorun yenoseka. B 11 kiacce m3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

VYuebnwiii npenver «buonorus» mpuszBaH 00€CIEUNTh OCBOEHHWE OO0YYaIOIIUMHUCS
OMOJIOTHYECKUX TEOpHd W 3aKOHOB, WJEH, TNPUHIMIIOB W TPaBWI, JISKAINIMX B OCHOBE
COBPEMEHHOU €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HAHUW O CTPOCHUU, MHOTO0Opa3wu U
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOIMyJsAIuN, OUOLIeHO3a, SKOCHCTEMBI, O BBIIAIOIIMXCS

HAaYYHBIX IOOCTHIKCHHAX, COBPEMCHHBIX HCCICAOBAHHAX B 6I/IOJ'IOFI/II/I, MPUKJIAAHBIX aCIICKTax
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Ouonornyeckux 3HaHuil. [[ng pa3BUTHS W MOANepKaHUS WHTEpeca O00yJaromuxcsi K OMOJIOTHH
HapsIly CO 3HAYUTENIbHBIM 00bEMOM TEOPETHUUECKOI0 MaTepuaa B COACPKaHUH MPOrPaMMBI IO
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpUEH CTAaHOBIEHHUS M Pa3BUTHS TOW WIM UHOMN
o0acTi OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PELICHHE BAKHEUIIHX
OMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Lenp u3yuenus yuebnoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBJIaJICHUE
0o0y4JarloIMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKUIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pasHOro paHra v MpUOOpPETeHHE YMEHHUI HCII0JIb30BaTh ATH 3HAHHS B (POPMHPOBAHUU HHTEpEca
K omnpeaenéHHol 001acTu MpodeCcCHOHATBHON NEATEIHbHOCTH, CBSA3aHHONW ¢ OMOJIOTHEH, W K
BbIOOPY yueOHOro 3aBeieHus AJIsl IPOAOHKEHUS OHMOJIOTHYeCKOro 00pa3oBaHusl.

Joctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyonéHHOM YpOBHE
o0ecrieunBaeTcsl perIeHueM CIeIYIOIUX 3a/1au:

OCBOCHHE OOYYaIOIUMHUCSA  CHUCTEMBbI  OHOJIOTMYCCKUX  3HAHWK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIIEMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBISIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI) KApTUHY MHpa; O CTPOCHHHU,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPraHu3M, MOMYJISIHS, BHI,
OmoreorieHo3, Owocdepa); O BBIJAIOIIMXCSA OTKPBHITUSAX W COBPEMEHHBIX HCCIICIOBAHUSIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOYyYaromMXCi C  METOJAaMHU  TO3HAHUA  JKUBOM  MPHUPOBIL:
HCCJIEIOBATEIbCKUMU METOaMU OMOJIOrMUECKHUX HayK (MOJIEKYJISIpHOU U KJIETOYHON OMoJIoruH,
AMOPHOJIOTUN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU U CENIEKIIUHU, OMOTEXHOJIOTHH U CHHTETUYECKON
OMONIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIEeIOBAaHUN B J1abOpaTopuu M B Mpupojae (HaOioJaeHHe, H3MEpeHHe,
OKCTIEPUMEHT, MOJICTTMPOBAHNE);

OBIIaJICHUE OOYYArOIIUMUCS YMEHHSIMH: CaMOCTOSITEJIbHO HAaXOJWTh, AHAIM3HPOBATH U
UCTIOJIB30BaTh OMOJIOTUYECKYIO HH(POPMAIIHIO; TI0JIB30BATHCS OMOJIOTHIECKON TEPMUHOJIOTHEH U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXKAY pa3BUTHEM OWONOTHH U  COIMAIBHO-
HKOHOMHMUYECKUMH U SKOJIOTHYECKUMH IpOoOJeMaMy YeJIOBEYeCTBa; OLIEHWBATh IOCIEICTBUS
CBOCH NEATENPHOCTH 110 OTHOIIEHUIO K OKpY)KAIoIIed NpUPOIHON cpene, COOCTBEHHOMY
30OPOBBIO M 3[IOPOBBI0  OKPYXKAIOMWX JIFO/Iel; OOOCHOBBIBATH W COOJIOAATH  MEpPHI
npounakTUKu UHQEKIIMOHHBIX 3a00JIeBaHMiA, MpaBuiIa TOBEICHUS B MPUPOJIE U OOECTIeUeHUS

0e30IMacHOCTH COOCTBEHHOM KHU3HCACATCIBHOCTHU B ‘-Ipel’»BLI‘-IaIZHBIX CUTyallUdX HNPUPOAHOTO U
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TEXHOTEHHOT'O XapakTepa; XapaKTepu3oBaTb COBPEMEHHBbIC Hay4YHbIE OTKPBITUS B 00JacTu
OHOJIOTHH;

pa3BUTHE Yy 00YYaIONINXCS WHTEIUIEKTYallbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBAaHMSIMU B OMOJIOTHH,
pemaeMbpIMH €10 ITpoOJIeMaMy, METOJOJIOTHEel OWOOTHYECKOTo HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANBHBIX HCCIIEIOBAaHUM, pelleHus OHOJIOTUYECKUX 3a7ad, MOJEITUPOBaHUs
OHOJOrn4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y O0yYaroMMXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOHM MPHUPOJE B LEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpMHUPOBAaHME HKOJOTHYECKOHW, TE€HETHYECKOH
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B IPUPOJIE; MHTErpallil €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuodpereHue 00y4aroIUMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM NPUPOA0IO0JIb30BaHNUN
(coOnroenne mpaBWJI TOBEACHHS B MPHUPOJE, OXPAaHBl BHIOB, AKOCHUCTEM, OHOChepsl),
COXpPaHEHUU COOCTBEHHOI'O 30POBBS M 3[0POBBS OKPYKAIOWIUX JIOACH (coOmoneHus mep
npodunaktuku  3aboneBaHuii, oOecrieyeHne  OE30MACHOCTH  KHU3HEACSITEILHOCTH B
Ype3BbIYAIHBIX CUTYaLUsAX IPUPOJHOIO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOrNYEeCKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBMM JJii OCO3HAHHOTO BHIOOpPAa OOYYAIOUUMUCS WHIUBUIYaTbHOU
o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOIIEH mMocienywimeMy npodecCHOHAaTIbHOMY
CaMOONPENEIEHNI0, B COOTBETCTBUU C WHIMBUIYaJIbHBIMH MHTEpPECAMH M MOTPEOHOCTSIMU
peruoHa.

OOmee yuCIIO YacoB, OTBEIEHHBIX HAa M3y4YeHUE OHMOJOIMHM Ha YIIIyOJEHHOM YPOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

OT6op opraHu3alMOHHBIX (OpM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYIIIECTBIISIETCS ¢ YYETOM CHELU(PUKU €ro COJEep’KaHUsl M HAIpPaBJIEHHOCTU Ha MPOAODKEHHE
Ouonornyeckoro oOpa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICILIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH O0YyYEHMHM OMOJIOTMU Ha YIiayOJIEHHOM YpOBHE SBIISETCS
MPOBEACHUE J1AaOOpPaTOPHBIX M TMpakTHUecKuX pabor. Taxke ydacthue OOydJarOMIMXCS B
BBIIOJIHEHUH  TPOEKTHBIX U y4eOHO-HCCIIEJOBATENIbCKUX  paboT, TeMaThka KOTOPBIX
ONpEACIAETCS YUYUTEIIEM Ha OCHOBE MMEIOIIMXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U

MECTHBIX IPUPOJIHBIX YCIOBHIA.
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COJAEPKAHUE OBYYEHUA

10 KUIACC

ConepkaHnue MPOrpaMMbl, BBIICIEHHOE  KYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyJIapcTBeHHOUM uToroBoit arrecramuu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpemeHHast OMonorusi — KOMIUIEKCHasl Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckne Hayku M H3ydaemble UMHU MpoOsieMbl. DyHIaMEHTAIbHBIC, TPUKIAAHBIE U
MMOMCKOBBIE HAyYHBIE MCCIICIOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI
mupa. [Ipodeccun, cBs3anHbple ¢ Ouonormeil. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JESATETbHOCTH YEeJIOBEKa: MEIUIIMHE, CEJbCKOM XO3MMCTBE, MPOMBIIIJIEHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpannmn

[Moptpersr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. [apsei, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpel u cxembl: «CBsi3b OMOJIOTUU C APYTMMU Haykamu», «CrucreMa OMOJIOTHYECKHX
HAYK.

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHHCTBO
XUMUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CJOKHOCTh M YHOPSAJIOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTh, CaMOOpPTaHU3AIUs, CaMOBOCIPOU3BEIACHUE, Pa3APAKUMOCTb,
W3MEHYHBOCTH, POCT U Pa3BUTHE.

YpoBHM OpraHu3alld JKUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIMA, TKAHEBBIN,
OpraHU3MEHHBIMH, MOMYJISILUOHHO-BUIOBO, 9KOCUCTEMHBIN (OMOTreOIICHOTHYECKHI),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kusnp kak popma cymectBoBaHus MaTepu. Hayku, nzydaroriue XUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTaHHU3aIUH.

W3ydeHue >XUMBBIX cUcTeM. Merojabl Omonorndeckoil Hayku. HabmioneHue, m3MepeHwue,
AKCIIEPUMEHT, CHUCTeMaTu3alusi, MertaaHanu3. lloHsTHe O 3aBUCUMOM M HE3aBUCUMOM

nepemeHHoi. IlmanmpoBanne skcnepumenta. [loctaHoBka W mposepka rumore3. Hynesas
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runore3a. [loHsTue BEIOOPKU u €€ JOCTOBepHOCTh. Pazopoc B Ouonorundeckux naHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX Pe3yJIbTaTOB. [IpHUMHBI MCKaKCHHUS PE3yJIbTAaTOB IKCIICPHMEHTA.

IToHsTHE CTAaTUCTUUECKOTO TECTA.

JdemoHcTpauMu

Tabmuubl u cxembl: «OCHOBHblE IPHU3HAKU JKU3HW», «buosornyeckue CUCTEMBI,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHu3alluu KUBOM MpUpoAb», «CTpoeHNE )KUBOTHON
KieTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buochepay, «MeToabl U3ydeHHUs KUBOH PUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHUE s IPOBEACHUS HAOIIOACHUH, U3MEPEHNUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «Vcnonb30BaHKE pPa3IUYHBIX METOJOB IPU H3YyYEHUH MKUBBIX
CUCTEM.

Tema 3. buonorus Kjierku

Knerka — cTpykTypHO-QyHKIIMOHAIbHAS €IMHULA >KUBOrO. VICTOPUS OTKPBITHUS KIETKHU.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPHUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUSA, Xpomarorpadus,
anekTpodope3, MeToJ  MEUeHBIX aToOMOB, JuddepeHIraibHoe  eHTpU(yrupoBaHuE,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue uKcuposanHvlx Kiemox. IIEKTPOHHAS MHUKPOCKOIIHSL.
Kongokanvnaa muxkpockonus. Bumanvnoe (npusicusnennoe) usyyeHue Kiemox.

JleMoHCTpanun

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. Illnelinen, P. Bupxos, K. M. bap.

Tabmunpl U cxembl: «CBETOBOH MHKPOCKOI», «JIEKTPOHHBIA MHKpockomn», «Mcropus
Pa3BUTHSI METO/I0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3yueHue MeTOAOB KJIETOYHOH Ouonoruu (xpomarorpadus,
anekTpodopes, muddepennnansaoe nenTpudyrupopanue, [ILP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH
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XHUMHUUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U yJIIbTPaMHUKPO3JIEMEHTHL. Boaa u €€ poib
KaK pacTBOPUTENs], pPEareHTa, y4yacTUe B CTPYKTYPUPOBAaHHUU KIIETKH, TEIUIOPErYIISLUN.
MunepasnbHbie BellecTBa KJIETKH, UX Ouosorndyeckas poJib. Pojib KATHOHOB U @aHMOHOB B KJIETKE.

Opranuyeckue BelleCcTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiakoBOM Moiyiekyinbl. llepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpuuHas, TpeTuuyHas, yeTBepTHUYHAs CTPYKTypbl. JleHarypamus. CBoiicTBa O€IKOB.
Knaccudukanus 6enxoB. bruonornueckne GpyHKIun 6enkoB. [Ipuonui.

VYrneBoasl. MoHOCaxapuabl, AUCAXAPHUIbIL, OJUATOCaxXapuiabl M monucaxapuisl. OOmuit
IUIaH CTPOEHUS M (U3NKO-XMMHUYECKHE CBOMCTBa yrieBoaoB. buonornyeckue ¢GyHKIUU
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOIICTBA. Knaccudukanus  nmunmmos.
Tpurnunepuasl, GochoaunuIbl, BOCKH, cTepousl. buonornyeckne Gpynkunu aumuaos. O0mue
CBOWCTBAa OHMOJOTMYECKHMX MEMOpaH — TEeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJIyIPOHUIIAEMOCTb.

Hyxnennoseie kuciorsl. JJHK u PHK. Ctpoenue HykinenHOBBIX KucnoT. Hykimeoruael.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u ononorndeckune pynknnu JHK. Bugsr PHK. @ynkunun PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B Mojekyine AT®. buonornueckue
byuknun  AT®. BoccraHoBlneHHbIE TNEpEHOCUYMKH, HUX (YHKIUH B KIeTKe. /[pyeue
HYKaeo3uompugocgamol (HT D). CexBennpoBanue  JIHK.  Memoow  cemomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3UYECKUEe HCCIEOBAHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomousiekyl. Mooenupoganue cmpykmypol u QyHKYui
Ouomonekyn u ux Komniekcos. Komnvromepnuiti Ousaiin u OpeaHuyecKuti cCunme3s 6UOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JleMoOHCTpaL U

[Hoptpertsr: JI. [Toaunr, x. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesnieHe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPHUPOJIEY,
«Pacnpenenenrne XUuMUYECKHX 3JIEMEHTOB B JKUBOU MTPUPOIEN.

Tabmuubl u cxemsl: «lleproanueckass TabnMIa XMMUYECKUX 3JIEMEHTOBY», «CTpoeHue

MOJICKYJIBI BOJbBI», «Bemiectea B cocTaBe OpTraHu3MoOB», «CTpOCHI/IC MOJICKYJIbL 6CJ'IK8.)),
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«CTpyKTYypbl OEenKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YrieBoAoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIOTh», «CTpoeHue MoeKyiabl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opyaoBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEJIKOB C IOMOIIbIO KAYeCTBEHHBIX PEAKLIUII».

JlabopaTopnas padora «liccienoBaHue HyKIEMHOBBIX KUCIOT, BBIJICIEHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUECKass M mpokapuorudeckas. CTpyKTYpHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KJeTkH. KierouHas crTeHka OakTepwii W apxei.
OcobeHHOCTH CTPOEHUs TeTepoTpodHOM U aBTOTPO(DHON MPOKAPUOTUUYECKHX KJIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoennie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mna3manemma). CrTpykTypa IUIa3Matudyeckoil MemOpanbl. TpaHcopT BelecTB uepes
M1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obneryénnas nuddQysus), aKTUBHBIN
(epBUYHBIA M BTOPUYHBIN aKTUBHBIN TpaHcnopt). [lomynmponumaemocts mMemOpansl. PaboTa
HATPUII-KaJIMEeBOTr0 Hacoca. DHAOMUTO3: MUHOUTO3, (paronnuTo3. Dx3ounuTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMHU KIETOUHOW CTEHKH pacTeHH, rpuOoB.

[Murorazma. Ilurozons. Llurockener. [BmkeHue nurtoriasmbl. OpraHouzbl KIETKH.
OnHoMeMOpaHHbIE OpraHOWbI KJIETKHU: sHAoIazmaTuueckas cetb (DI1C), anmapar I'ombmxu,
JN30COMBI, UX CTpoeHHE W (YHKIUU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyISIpHOTO peTukynyma. Mexanusm nanpasnenus 6enxkoé ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTe3  KJIETOYHBIX MeMOpaH. Imagkuit  (arpaHynsipHBIi)
sHOIUIa3MaTHUeCKUi peTukyinyM. CekperopHas ¢yHkuus anmnapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounslit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKU: MHUTOXOHAPHUM, IUIACTUABL. [Ipoucxooicoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepesxckosckuil, JI. Mapzynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTH]IBI
(OTOCHUHTE3UPYIOUINX JYKapHOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuN.

HememOpannbie opranouzs! kieTkd CTtpoeHue M (QyHKIHH HEMEMOpaHHBIX OPraHOHI0B

KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
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Mukpogunamenmsi. MBIILICUHbIE KICTKU. AKMUHOBble KOMNOHEHMbl HEMbIUEUHbIX KIEMOK.
Muxkpotpybouku. Kinerounsiii nenrp. CTpoeHue M [BHUYKEHHME JKIYTHKOB M PECHUYEK.
MuxkpoTpy6ouku nutormasMel. Llentpuons. benku, accoyuuposannvle ¢ Mukpoguramenmamu u
muxpompyboukamu. Momopuvie 6enxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
SAnepublil GenkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. Belku XpoMaTHMHAa — TMCTOHBL. JJunamuxa s0epHol
o0bonouku 8 mumose. oepuwviii mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHMUTENbHAs  XapaKTEpUCTUKA  KIETOK  JYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHO).

JdeMoHcTpannn

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

Tabmuubr u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIIeTKN», «CTpOEHUE PaCTUTEIbHON KIIeTKW», «CTpoeHne MUTOXOHIpUN», «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIIpENnapaThl PacTUTEIbHBIX, MKHUBOTHBIX
KJIETOK, MUKpOIpenaparbl 0aKTepUuabHbIX KJIETOK.

JlabopaTopnasi padora «/3y4ueHne CTpoeHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue CBOWCTB KJIETOUHON MEMOpPAHBI».

JlabopaTopnas paGora «/ccnenoBaHue mia3Moin3a U AEMIa3MOJIM3a B PaCTUTENIbHBIX
KJIETKax.

IIpakTyeckas padora «3ydyeHne NBUKEHUS LUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. O0MeH BelecTB U NPeBpalliecHHe JHEPTHH B KJIeTKe

AccUMWISIIIMS U TUCCUMWIISILIMSL — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMEHa BEIIEeCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KuciIopoaa B OOMEHHBIX Ipoleccax.
OHepreruyeckoe obOecrnieueHue kietku: npespamieHue AT B 0OMEHHBIX Ipoleccax.
@depMeHTAaTUBHBIN XapakTep peakuuid KIEeTOYHOro Mmerabonu3ma. depMeHTH, UX CTpOEHHE,
cBoiicTBa W MexaHM3M aedcTBus. KodepmeHtbl. OTianuus (QepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  belku-akTUBaTOppl U OEIKU-UHTMOMTOPBHL.  3aBUCUMOCTb  CKOpPOCTHU
(bepMEHTAaTUBHBIX PEAKINIl OT pa3INnYHbIX (PAKTOPOB.

IlepBUUHBI CHHTE3 OpraHMYECKHX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCUCEHHbI U
oKcuceHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHmMbl

peaxkyuonroz2o yenmpa. Ponb xynoporuactoB B mporecce porocunte3a. CBeToBas U TEMHOBas
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dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. [IpogyKTUBHOCTD (DOTOCHHTE3A.
Bnusinue paznudsbix (pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHEe (OTOCUHTE3A.

XemocuHTte3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUGUIUPYIOIIHE
OakTepuH, )Keae300aKTepuu, cepodaKkTepun, BOJOPOIHbIC OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Bunsl Opokenus. [IpoaykTsl OpoXKeHUsT ¥ UX UCTOJIb30BaHUE
4yelloBeKOM. AHa’poOHbIE MHUKPOOPraHM3Mbl KaKk OOBEKThl OMOTEXHOJIOTMHU U BO30YyIUTENU
Oose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEpPreTudeckoro obMmeHa. I[ToATOTOBUTENBHBIN JTarl.
ko3 — 6€CKUCIOPOAHOE PACUICTIIICHUE TIFOKO3BI.

buonoruueckoe okucieHue, WM KIETOYHOE JbIXaHue. Poib MUTOXOHIpUN B mpoleccax
Oounonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHue.
Ouepeusi memopanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BEWIECTB Tepel  aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIECKOr0 0OMEHa.

JdeMoHcTpannmn

[Toprpersr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemn, I'. A. 3aBap3uH.

Tabmuper 1 cxembl: «DPOTOCHUHTE3», «JHEpreTudeckuit oomen», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTay, «XeMOCUHTE3Y.

ObopynoBaH#e: CBETOBON MHKPOCKOII, 000PYJIOBaHUE /ISl IPUTOTOBJICHHUS TOCTOSTHHBIX U
BPEMECHHBIX MUKPOTIPEIIapaToB.

JlabopaTopnasi pabora «lI3ydeHune KaTadUTHUYECKONH aKTUBHOCTH (EpMEHTOB (Ha
MpUMepe aMHIIa3bl WA KaTanas3bl)y.

Jladboparopnasi paGora «/3yuenue (QEepMEHTATHBHOTO pACIICIUICHUS TEPOKCHU/IA
BOJIOPOJIa B PACTUTEIHHBIX U )KUBOTHBIX KJIETKAX).

Jlaboparopnas padora «CpaBHeHHE TIPOIIECCOB (DOTOCUHTE3Aa U XEMOCHHTE3a.

Jla6opaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacneacreenHas nHGOpMAanus U pean3anus eé B KJIeTKe

Peakmuu matpudHOTO cHMHTe3a. [IpHHIMIT KOMITIEMEHTAPHOCTH B PEAKIUSAX MATPUIHOTO
cuHTe3a. Peanmmzamms HacneAcTBeHHON wWHQoOpManuu. ['eHeTHYeCKWil KOJ, €ro CBOMCTBA.
Tpanckpuniuss — Matpuunblii cuaTe3 PHK. [IpuHIMIBI TpaHCKpUMNIMK: KOMITJIEMEHTAPHOCTD,
AQHTUIIAPAIUIEIBHOCTb, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoi

knemxe. Hexooupyrowue PHK.
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Tpancmsamus u e€ stanbl. Yuactue TpancnoptHeix PHK B GnocunHTese Oenka. YcinoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib ppubocoM B OnocuHTE3e OeKa.

Coepemenunvie npedcmasnenus o cmpoeHuu ceHog. OpraHuzanusi reHoMa y MpoKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mnpokapuoT. [mmote3a omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX mpoiieccoB B kieTke. Kierounslii romeocTas.

Bupychl — HeksieTouHble ()OPMBI )KU3HU U 0OJMUratHele napa3utbl. CTpOEHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpauckpunyus, peeepmasd,
unmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenui. CIINIA, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungpopmamuxa: unmezpayus u ananuz 6orvuux maccugog («bigdata») cmpyxmypHuix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaL U

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmuet u  cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3aHnue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonasl u perymsuus. Mutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uHtepgase. I[loaroroska kierku k nenenuto. Ilpecunrernueckuit
(TOCTMUTOTUYECKHIT), CHUHTETUYECKMH M TOCTCUHTETUYECKUN (MPEMUTOTUYECKUN) MEepUO/Ibl
UHTEP(PA3HI.

Marpuunsiii  cunte3  JHK —  permmumkanusa.  [lpunnuner  perumkanmn — JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBI  CHHTE3, aAHTUIAPAJLIENBHOCTh. MexaHusm
perummkanuu  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepbl u  Temomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TarIouJHBIA HAOOPHI XPOMOCOM.
["'omosiornynbie XpoMocoMel. [1010BbIE XPOMOCOMBEI.

Jenenne kinetkn — mMuro3. CTaguum MHUTO3a M NPOUCXOIALIME B HUX Mpouecchl. Tumsl

MHUTO3a. KapI/IOKI/IHe3 U IIUTOKUHE3. bronornueckoe 3HaueHue MUTO3a.
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Perynsiiuss MUTOTHYECKOTO IMKIA KieTkdu. [Iporpammupyemasi KiIeTo4Has THOENb —
arornTo3.

Knerounoe siapo, xpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay» — buoungopmamuvecxkue
Mooenu QYHKYUOHUPOBAHUSA KILEMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «KU3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpEeLIKa
JTyKay.

JlabopaTopnasi pa6ora «l3ydueHrne XxpoMOCOM Ha FTOTOBBIX MUKpOIIpENapaTax.

JlabopaTopnas pa6ora «HaOnroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpTaHU3MBI.

B3anMocBsI3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHsl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHAs, MOKPOBHAs,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUIUNH U PaCTOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THWNBI JKUBOTHBIX TKaHEW: SIUTETUAIbHAs,
COEIMHUTEINIbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOEHUS, PYHKIMH M PaCHOIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble U reHEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
KUBOTHBIX U 4yesioBeka. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuid. Ckenerbl  OJHOKJIETOYHBIX  H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIll U BHyTpeHHUI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS

KOCTE.
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JIBuKeHHEe OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
JKTYTUKOBOE, PECHUYHOE. J[BU)KEHHE MHOTOKJIETOYHBIX PpACTEHUM: TPOMNHU3Mbl M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX M YeJIOBEKa: MbllieyHas cucrema. Pedrekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

IIntanue opranuszmos. Ilormomenye BOAbI, YITIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTtaHue >KMBOTHBIX. BHYTpHUIIONOCTHOE W BHYTPUKJIETOYHOE MHIIEBApECHHUE.
IlutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTENBHOTO Tpakrta. llumeBapurenbHble
’kenesbl. [InmmeBapuTenbHas cucTeMa 4el0BeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue xuBOTHBIX. [{uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe nbixanue. JlpxatenbHas moBepXxHOCTh. JKabepHoe U n€rouHoe
IpIXaHue. JIpIXaHWe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMsI JETKUX ITI03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas CHUCTEMa 4YelOBeKa. MeXxaHu3Mm
BEHTWISILIMM JIETKUX Y NTUL U MIEKONUTAIOIIUX. Perynsauus asixanus. [{pixarenbHble 00bEMBI.

TpancnopT BelIeCTB y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHOcHas cucrema
MIO3BOHOYHBIX KHMBOTHBIX U uenoBeka. Ceplue, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
KpOBOOOpaIleHHsl.  OBOJIIOLIMOHHBIE  YCIOXKHEHMSI  CTPOCHHUSI  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsus.

Boinenenne y opranu3moB. Beigenenwe y pacreHuil. BblneneHue 'y KMBOTHBIX.
CokpatutenbHble Bakyoiau. Opranel BbleneHus. @OuiabTpauus, cekpemuss U oOpaTHoe
BCaChIBaHME KaK MEXaHHU3Mbl pabOThl OPTaHOB BblAeNeHUsA. CBsA3b MOJOCTU Tela C KPOBEHOCHOM
U BBIIEIUTENBHOW CUCTEMaMU. BpineneHue y MO3BOHOYHBIX XUBOTHBIX M 4YesoBeka. Iloukwm.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH y YEJIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEUIINX. 3alIMTa y MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. CpeacrBa naccCUBHONU U
XAMHUYECKOMN 3a1IuThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [I0KpOBBI M X IPOM3BOAHBIE. 3alIUTa OPraHU3Ma
or Oone3neil. VMMMyHHas cuctema uenoBeka. KIeTOuHBIi M TyMOpajbHBIH HMMYHHTET.
Bpoxnéuuslif ¥ mpHOOpeTEéHHBIM  cnenuduueckuii UMMYyHUTET. Teopus  KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Dpmux, ®@. M. beprer, C. ToneraBa). Bocnanutenbabie OTBETHI

OpTraHHUu3MOB. Pons BpO)K,Z[éHHOI‘O HMMYHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JICBaHU.
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PasppaxxumocTe M perynsuus y OpraHu3MoB. Pa3gpaXumMocTb y OJHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3npaxumocTs M peryisinus y pacreHuil. PocTroBele BemiecTBa M HX
3HAYCHHUE.

HepBuast cucrema u peduexTopHas peryssiuus y >KMBOTHbIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KMBOTHBIX. OTIensl
TOJIOBHOTO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pediiekc u pednexropHas ayra. bezycinoBHble u
YCIIOBHBIE PE(IIEKCHI.

['ymopanbHasi perymsiuvsi M SHIOKpUHHAs CHCTEMa JKMBOTHBIX M uyesoBeka. JKenessl
OSHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3auMOCBA3b HEpPBHOU U
9H/IOKPUHHOMN cucteM. ['unoranamo-runodusapHas cuctema.

JdeMoHcTpannn

IToptper: U. I1. ITaBnos.

Tabmuubr u cxembl: «OJHOKIETOYHBIE BOIOPOCHNY», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «Ipocrerimme», «Opranbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoOB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHe HaceKOMbIX», «TkaHuM pacTeHMID,
«KopneBbie cucrempl», «CtpoeHue credisn», «CTpoeHHe IUCTOBOM IMIacTUHKWY», «TkaHu
KUBOTHBIX», «Ckener uyenoBeka», «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,
«/pixaTenbHas  cucreMa», «HepBHas cucrema», «Koxa», «MbplleyHas cucremar,
«BplaenurenpHas cucreMa», «DHIOKpPHHHAs cucTeMay, «CTpoeHue Mplb», «MMMyHUTETY,
«KumeynononoctHeie», «CxeMa NUTaHUs pacTeHUu», «KpoBEeHOCHbIE CHCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOECHHE J0KIEBOTO
yepBsi», «HepBHas cucrema pwi6», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHass cucrema nrtuny, «HepBHas cuctemMa MIIEKONMTAIOIINXY,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHEeW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKHUBbBIE
HK3EMIUIAPhl KOMHATHBIX PacTeHH, repOapuu pacTeHUH pa3HbIX OTENIOB, BIAXHbIE IpenapaThl
KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIMK OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHuEe 1S JIEMOHCTpAllMd IOYBEHHOIO ¥ BO3AYIIHOTO THTAaHUS PACTEHUH,
paciieruieHusl Kpaxmaina u OenkoB 1oj JeiicTBUeM (epMeHTOB, 000OpyAOBaHUE st
JEMOHCTpPALMH OIBITOB IO U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKEHHM, MOJIETN T'OJIOBHOTO MO3Ta Pa3INYHbIX dKUBOTHBIX.

JladopaTopnas padora «/3yueHue TkaHEH pacTCHHI.
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JlabopaTopnasi pabora «/3y4ueHne TkaHel KUBOTHBIX».

JlaGopaTropHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOKeHHe M pPa3BUTHE OPraHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOE. Buibl
0ecIooro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIINA, (PparMeHTaIHs, KIOHUPOBaHHE.

ITonoBoe pasmuHoxkenue. IlonmoBeie kneTku, win ramersl. Meio3. Craaun Mmenosa.
IToBenenue xpomocoMm B Mero3e. Kpoccunrosep. bruonormyecknid cMbIC Mel03a U TIOJIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponbiieBoe  pasBurHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBbIE — JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KIIETOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunbel apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munsi
onacmyn. OcoOeHHOCTH POOJIEHUsT MIIEKOMUTAIOMIUX. 3apOJIbIIIEBbIe JUCTKH (TaCTPYJIALINS).
3aknagka OpraHoB M TKaHeW U3 3apoABIIIEBBIX JIMCTKOB. B3anMHoe BiHMsHHE dacTeil
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akiajka TIUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3ynbTaT HEpapXMYECKUX B3aUMOJCUCTBUM T'€HOB. BinusgHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CpEebl.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHbId Tepuoi. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHsA, UX PACHPOCTPAHEHUE B MPHUPO/IE.
Tumbl pocta XUBOTHBIX. DaKTOPBl PETYISIIIUM POCTAa KUBOTHBIX U dYenoBeka. Cramuu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh KaKk OMOJIOTHYECKHUE MPOIECCHI.

PasmHoxenue u passutue pacreHuil. ['ametrodpur um cnopodur. Meito3 B KMU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. [ameTorenes y pacTeHUM.
OmnnonoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOWHOE OIIOJOTBOPEHHE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHUe U Pa3BUTHE CEMEHHU.

MexaHan3MbI PEryjIsinivui OHTOI'CHE3a Yy paCTeHI/Iﬁ " ) KUBOTHBIX.
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JleMoOHCTpanuu

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

Tabmunpl u cxembl: «BereraTuBHoe pazMHOKeHUE», «TUIBI OECTIONOro pPa3sMHOKEHUSY,
«Pa3MHOXEHHE XJaMHUJIOMOHAIbD», «Pa3MHOXKEHUE HBIJIEHB», «Pa3MHOXEHHE THUIPBI»,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH U CIEPMATO30HIa»,
«OCHOBHBIE CcTaguu OHTOreHesa», «lIpsmoe u Hempsimoe pazButue», «Pa3zBuTHE MaMCKOTO
Kyka», «Pa3zBurue capanum», «Pa3BuTue IArymku», «/IBolHOE OIIOIOTBOPEHHE Y LIBETKOBBIX
pacteHuii», «CTpoeHHe CeMsH OJHOAOJIBbHBIX M JIBYAOJIBHBIX PAacTeHUN», «KU3HEHHBIH LHKI
MOPCKOW  KamycTbl», <«OKM3HEHHBIM LHMKI MXa», <OKU3HEHHBIA LMK MarnopOTHUKAY,
«KW3HEHHBIN IUKIT COCHBI».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIPENapaTsl SUIIEKIETOK U CIIepMaTO301 0B,
Mozenb «L{MKI pa3BUTHUS JATYLIKW.

Jladboparopnasi paGora «/3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BblsBlIeHHE MPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
JKUBOTHBIX).

Jladoparopnas padora «CtpoeHne opraHOB Pa3MHOXKEHUS BHICIIINX PACTCHUN».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBJIEHHUS W Pa3BUTHs T'€HETUKH Kak Hayku. PabGotel I. Menpens, I'. ne
®pusa, T. Moprana. Ponb oTeyecTBEeHHbIX Y4Y€HBIX B pa3BUTHUM TeHeTuku. Paboter H. K.
Konsiosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununyenko, H. B.
Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEJIbHbIE
TEHbI, aJbTCPHATHUBHBIC MPU3HAKH, JOMUHAHTHBIM M PEUECCHUBHBIA MPU3HAK, TOMO3UIOTa,
TreTepO3UroTa, YUCTasi JIMHUS, THOPUIBI, TeHOTHUI, (geHotun. OCHOBHbIE METOABl TEHETHUKHU:
TUOPUAO0IOTHUECKUM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TE€HETUYECKHIA.

JleMoHCTpanun

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununmuenko, H. B. Tumodeer-Pecorckmii.

Tabmuip! U cxembl: «MeToIbl TeHETUKNY, «CXEMBI CKPEIITHBAHUS.

JlaGopaTopnasi pa6ora «/[po3oduia kak 00bEKT FT€HETHUECKUX HCCIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
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Monorubpunnoe ckpeuiuBanue. IlepBeiii 3akoH MeHaens — 3aKOH €AMHOOOpasus
rubpuaoB nepBoro nokojeHus. IlpaBuno nomunupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus pu3HakoB. LluTonoruyeckne OCHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI T'AMET.

AHanuzupyromiee  ckpemuBaHue.  [IpoMexyTouHBIH ~ XapakTep  HacieIOBaHUS.
Pacmenienue npu3HakoB Py HEMOJIHOM JOMUHUPOBAHHH.

JurunOpugHoe ckpenuBanue. Tperuid 3akoH MeHaens — 3aKOH HE3aBHCHMOIO
HaCJIeI0BaHMs MTPU3HAKOB. L{UTOMIOrHYecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

Cuernnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe HaclieI0BaHUe
T€HOB, HAPYIIEHHUE CLEIUICHUS MEXAYy TeHaMu. XpOMOCOMHas TEOpHUsl HACJIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHU3M OIPEAEIICHUS I0jJa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTepOoraMeTHBIM IOJ. ['eHeTmyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HaciienoBanne nNpu3HAaKoB, CLEIUIEHHBIX C I10JIOM.

I'enotun kak wnenoctHass cuctema. llineloTponuss — MHOXKECTBEHHOE [EHCTBHE TEHA.
MHoxecTBEeHHbIN amienu3M. BzaumonelicTBue HeauleabHbIX TIeHOB. KOMILIEMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTMYECKUMI KOHTPOJb DPAa3BUTHUsS PpACTEHUM, >KMBOTHBIX M YEJIOBEKa, a TaKXKe
(bU3MONOrMUecKUX TPOIECCOB, TIOBENEHUS U KOTHUTUBHBIX (yHKuui. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBHUS «XO3MMH — MAapa3suT» U «XO3SMH —
MUKpoOnom». ['eHeTHueckre acreKTbl KOHTPOJISL U U3MEHEHUS HaclleZICTBEHHON MH(OpMaIiK B
MTOKOJICHUSIX KJIETOK M OPTraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuupl u cxemsl: «[lepBbiii 1 BTOpO 3akoHBI MeHaens», «Tpetuit 3akon MeHuemns»,
«AHanmu3upyrollee ckpenBanue», «HenonaHoe nomuHupoBanuey, «ClerieHHOe Haclel0BaHue
IPU3HAKOB y Apo30opuib», «I eHeTnka nonay, «Kapuorun yenosekay, «Kapruotun apo30Quis»,
«Kapuotun nruns», «MHOKECTBEHHBIN auienn3M», «B3anMozaelicTBue reHoB».

Ob6opynoBaHue: MOJENb sl JEMOHCTpPAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTrO
MIOKOJIEHUS] W PACIICIUIEHUS NPU3HAKOB, MOJEIb JUIS JIEMOHCTPAIMM 3aKOHA HE3aBUCHMOIO
HACJIEeI0BAHMS NIPU3HAKOB, MOJENb ISl JEMOHCTPALMK CLEIJIEHHOTO HACIEA0BAHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapart: «Jpo3opunay.

IIpakTnyeckass padora «/I3yyeHue pe3yabTaTOB MOHOTMOPUIHOTO CKpEIIMBAHUS Y

JIPO30(UITBIY.
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IIpakTnyeckas padora «M3ydeHue pe3yabTaTOB AUTMOPUIHOTO CKPELIMBAaHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBie reHotuna u cpeabl npu (GopmupoBaHuH (eHoTHNa. V3MEeHYMBOCTH
npusHakoB. KauecTBeHHble U KOJIMYECTBEHHbIE INPU3HAKK. Buasl  M3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Poiib cpeabl B GopMUpOBaHUM MOIUGMUKALMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsIl ps M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON H3MEHYHBOCTH.

I'enHoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKONW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTtuBHasi M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOM
M3MEHYMBOCTU. POJTb KOMOMHATHBHOM U3MEHYHBOCTH B CO3/IaHUH T€HETUIECKOTO Pa3HOOOpa3Hs
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanoHHass W3MEHYMBOCTb. BHIbI MyTaluii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE W UHAYLUPOBAaHHbIE MyTalMH. SnepHble MW LUTOIJIA3MAaTUYECKHE MYTalUU.
Comaruueckre W TMOJOBbIe MyTanuu. [IpudrMHBI BOSHUKHOBEHHS MyTanui. MyrareHbl U HX
BIIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOTO Ipouecca. 3aKOH FOMOJOTHYECKHX
psAnoB B HaclencTBeHHOW u3MmeHumBocTH (H.M. BaBuiioB). BHesnepHas W3MEHUYMBOCTH W
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (QaKkmopos 6 HAcie008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanun

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupel 1 cxembl: «Buabsl n3MeHuuBOCTH», «MoaudUKAIMOHHAs H3MEHUYUBOCTbHY,
«KoMOuHaTuBHas U3MEHYUBOCTDY, «Meto3, «O1m1010TBOPEHUEY, «['eHeTHUeCKHE
3a00sieBaHUS YellOBeKay, «Buapl MyTammii.

O6opynoBaHue: XuBble U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTeHHM, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

Jladoparopnasi padora «MccnegoBaHue 3aKOHOMEPHOCTEM  MOAM(UKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapUallMOHHOTO psijia U BapUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMpENapaTax)y.

Tema 14. I'eHeTUKA YeI0OBEKa



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«Bbuosiorust (yray6aeHHsiii yposens) 10-11 kinacceni»

Kapuotun uenoseka. MexayHapoaHass IporpaMma HCCIIEIOBaHUS I'€HOMa 4YEJIOBEKA.
MeToapl U3ydeHusi T€HETUKU 4YeJIOBEeKa: MeHealloTMYecKui, OJIM3HEIOBbIi, IIUTOreHETUYECKUH,
NONYJISALUOHHO-CTaTUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OmIpenesieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM Yuciie ¢ moMoupio [11P-
ananu3a. HacnencrBennsie 3a001eBanus 4eaoBeKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HH YETIOBEKA.
bone3nn ¢ HacneACTBEHHON MpPeApacloiOKEHHOCThI0. 3HAYEHUE MEIMUIIMHCKONM TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHeTHYecKoe
KOHCyJbTHUpoBaHue. CTBOJIOBbIE KIETKH. [IoHATHE «TeHEeTHYECKOro rpy3a». DTUUECKUE acIIeKThl
UCCIICIOBaHUI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (hakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKa K (PU3MUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJI0BEKa K ITaTOJIOTUSM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotun denoBekay, «MeToabl U3ydeHHs] TEHETUKHU UYEIOBEKay,
«["eneTnueckue 3a001€BaHUS YEITOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHaIU3 POAOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JomecTukauust ¥ cenekuus. 3apoXxICHUE CeNeKUuu UM JomecTukauuu. Yuenue H. W.
Bapunosa o LlenTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuun
B CO3JaHUM COPTOB pacTeHUd U mopoa KUBOTHbIX. CopT, mopoda, MTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HacieACTBeHHON m3meHuuBoct H. M. BaBuioBa, ero 3Hadenue mist
CEJIEKLIMOHHOM pabOTHI.

Mertoabl cenekmoHHOM paboTsl. MicKkyccTBEHHBIN 0TOOP: MAacCOBBIM M MHIUBUAYAIbHBIN.
Ortanbl KOMOMHAIIMOHHOW ceneKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp 1O
TEHOTUITY C ITOMOIIBIO OLIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP 10 TEHOTHUITY C IIOMOILBIO aHAN3a
JHK.

HckycCTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuarnmoHHbBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KYyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekomMOuHaHTHbIX JIHK s
MOJIy4EHUS UCXOTHOTO MaTepHalIa Jisl CEJIEKIUN.

[Tonydenne monuruionoB. BHyTpuBHaoBas rubpuanszanus. bauskopoacTBeHHOE
CKpelIBaHue, Wi MHOpuauHT. HepoacTBeHHOE CKpeluBaHue, Uik ayropuauHr. ['ereposuc u

ero mnpuuyuHbL. Mcmonp3oBaHue rerepo3nca B ceneknuu. Otnan€HHas THOpUIU3aIvs.
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[Ipeononenne Oecraoaust MEXBHIOBBIX THOPHIOB. JIOCTHIKEHHUS CEJEKIMM pPACTCHUH U
JKUBOTHBIX. «3€1E€Has pegoNoOYUsLY.

CoxpaHeHHE U U3YYEHHE I'€HETUYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM U HX JHKUX
poamueit A Co3/1aHusl HOBBIX COPTOB M TMOPUIOB CEIIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamiul CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUIeCmBYIoUWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4ucie ¢ NpUMeHeHUuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoel u
NEPCHEeKMUSHbIX MEXHOLO2UIL.

JleMoOHCTpaL U

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

Tabmuubl u cxembl: «L{eHTpbI TPOUCXOXKACHUSI U MHOTO0Opa3usi KyJIbTYPHBIX PacTEHHI,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW HM3MEHUYMBOCTU», «METOIbl CeleKLUn»,
«Otnanénnas rubpuamnszanusy, «MyTareHes3y.

JlaboparopHasi pabdora «/I3ydyeHre COPTOB KYJbTYPHBIX PACTEHUN M MOPOA JOMAIIHUX
JKUBOTHBIX).

JlabopaTropnasi padora «/3yueHrne METOZIOB CEJIEKIIUU PACTCHHI.

IpakTnyeckas padora «lIpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METObl U JAOCTH)KCHUS CEJNEKIMU PACTEHUH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035ICTBO, B J1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOrUsI H CHHTeTHYeCKasi 0Mo10Tus

OOBeKThl, HCIONb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHblE M TKAaHEBBIE KYIbTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKa. TpaaulmoHHas OWOTEXHOJOrus: XxjeOoreueHue,
MOJIy4YE€HUE KHCIOMOJIOUHBIX MPOAYKTOB, BUHO/AENNE. Mukpoouonoruueckuit cuures. OObeKTsI
MUKpoOHosiornyeckux texHosaoruil. [IpousBoactso Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3lanue TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANpPAaBIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHHUSI TEHOMOB C LIEJIBbIO MTOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COAEPKAIINUX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHE MTYTH.

Kierounas nHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH pPacTeHUN M >KMBOTHBIX.
Kpunobanku. Comarnueckass ruOpuauzanus U comatudeckuid smOpuoreHes. Vcmosnb3oBaHue
raliou/IoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosanue

MOHOKJIOHAJIbHBIX U NOJIUKIIOHAIbHbLIX aHmMumei 6 Me()ub;uﬁe. I/ICK}’CCTBeHHOG OIIJIOAOTBOPCHUC.



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«Bbuosiorust (yray6aeHHsiii yposens) 10-11 kinacceni»

PexoHCTpyKIIMs SIHMLEKIETOK W KIOHUPOBAaHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SACP
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas U T'eHHass MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHMPOBAaHUE
pexkombunantHbix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TEPCIIEKTHUBBI
XPOMOCOMHOW M TE€HHOW MH)KEHEpUH. OKOJOTMYECKHE M 3TUYECKHE MpOoOJIeMbl T'€HHOU
WUHXCHEPUU.

Menunuackue onorexnonorun. [loctrenomHas mudposas menununa. [TIP-quarnocTuka.
MeTaboI0MHBIN aHATTN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YEJIOBEKA JIJIsl OLEHKH COCTOSHHS
ero 310poBbd. Mcmonp3oBaHHE CTBOJIOBBIX KIIETOK. TapretHas Ttepamus paka. 3D-
OuonH)xeHepusi A pa3pabOTKM  (QyHJaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOIHH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHHEM TEXHOJOTHH TPEXMEPHOTO OMONpPUHTHHTA M
ckaddonarHTa U PeIIeHUs 33a]a49 ePCOHATN3UPOBAHHON METUIIHBEI.

Co3naHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOEecCledeHHus KOMOMHMPOBAHHOW 3alUThl OT
Bo30yauteneit OPBU, ycranoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkiuoHupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OIMAcHbBIE 3a00JIeBaHMS YETIOBEKA U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuubt u  cxembl: «/cnoiab3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOACTBEY, «KileTouHas nHxeHepusn», «I'eHHas MHKEHEPUsI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «IloayyeHrne MOJTOYHOKHUCIBIX TPOIYKTOBY.

IKcKypeusi «bHOTEeXHOIOTUS — BayKHEHIIasi IPOU3BOJUTEbHAS CUJIa COBPEMEHHOCTH (Ha

OMOTEXHOJIOTUYECKOE HpOI/I3BO)ICTBO)».

11 KJIIACC

Tema 1. 3apo:xaenne 1 pasBuTHE IBOJIONMOHHBIX NPeACTaBJICeHUH B 0M010rHH

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
W Hay4Has JearenpHocTs Y. JlapBuHa.

JBuxymue cunel 3Boionuu  BuioB no Y. JlapBuHy (BbICOKAas MHTEHCUBHOCTD
pPasMHOXKEHHsI OpPraHU3MOB, HACIIEACTBEHHAas HM3MEHYUBOCTh, OOppba 3a CyllecTBOBaHHE,

€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).
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Odopmnenne cunrerndeckoi Teopuu 3Bomtonuu (CTI). HeliTpanbHas Teopusi SBOIOLUU.
CoBpeMeHHas 3BOJIOLMOHHAsE OMOIOrUs. 3Hau€HUE IBOJIIOLUOHHONW Teopuu B (HOpPMUPOBAHUU
€CTECTBCHHO-HAYYHOU KAPTHUHBI MUDA.

JleMoOHCTpaL U

IToptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kroswe, U.
Hapsun, C. C. YerBepukos, U. U. [lImaneraysen, k. Xonnein, /. K. benses.

Tabmuupl n cxemsl: «Cuctema >xuBoil npupoasl (o K. Jluauaer)», «JlecTHHIIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBAHHS NPUCHOCOONICHUH Yy pacTeHHd u
#UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «@Popmbl 60pbObl 3a cymecrBoBaHue», «llopoxel romy6eit», «MHorooOpasue
KyJIbTYpHBIX (hopM KanmycThl», «I1loposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUYECKOM TEOPUHU IBOJIIOLIUN Y.

Tema 2. Mukpo3BoIIOIUsA U eé pe3yJibTaThI

[Tomymsiuyst Kak 2n€MEHTapHas e€AuHHLA SBOMOLMHU. COBpEMEHHBIE METOJbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiuid. MI3mMenenne reHooH 1a MONyIsIuy Kak
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeTuueckoro pasHoBecus Jx. Xapau, B.
Baiin6epra.

OneMeHTapHble (DAKTOpbl (IABMKYIIME CHJIbI) 3BOJIOLMM. MyTallMOHHBIA Hpolecc.
KombOunatuBHass u3mMeHUHMBOCTh. [[peii reHoB — ciyuailHble HEHaNpaBlI€HHbIE W3MEHEHUs
4acTOT ayuiesie B momymsiusax. D(PdekT ocHoBaTens. Ipgexm OymbLIOUH020 20PIbIUIKA.
CHuoicenue eenemuuecko2o paznoodpaszus. npudunsl u cireocmeus. Illpossenenue s¢pgexma
Opeluigha cenoé 6 Oonvwux u maneix nonyaayusax. Murpanuu. M3o0msMuMs  MOMYJSIIMMR:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBeHHbIl 0TOOp — HampaBisitoluii gaxtop 3Boiouud. DOpMBI €CTECTBEHHOIO
oTOopa: JIBWXKYIIUH, CTaOWIM3UPYIOUINH, pa3peiBatoluii (au3pyntuBHbIN). [lonoBoit ot6op.
BO3HUKHOBEHNE U 3BOJIOLMS COLMATIBHOTO MTOBEICHUS KUBOTHBIX.

[Tprcnoco0aeHHOCTh OpraHU3MOB KaK pEe3yJlbTaT MHKPO3BOIIONMH. Bo3HHMKHOBEHHE
npucnocoOIeHni y opranu3MoB. Apomop¢o3sl U uanoagantauuu. [lpumeps! npucnocoOneHuit
y opraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXHMUYECKUE, TOBEICHUECKUE.
OTHOCHUTENTBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u CTpykTypa. BumooOpazoBaHHe Kak pe3yabTaT MHUKPOIBOJIOLHH.

M3onmsuust — wmrodeBoit daktop BumooOpaszoBanms. Ilyth u cmocoObl BHI000pa3oBaHUS:
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ajstonaTpuieckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, rudpuauzanus). JIuTenbHOCTh SBONIOIMOHHBIX POIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  »BoOmIONMOHHOM OWoNOrMM B  pa3pabOTKE HAayYHBIX METOJIOB COXPaHEHUs
O6unopazHooOpaszus. MUKPOIBOIIONUS W KOIBOJIOLUS IMApPa3HUTOB U HMX XO035€B. MeXaHH3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpauMu

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

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTEY, «llomysaIoHHas CTPYKTypa BUAAY,
«Cxema mposiBieHHMs 3akoHa Xapau—BaiiHOepra», «J/IBWKyImpe CHIIBI  BOJIIOIUNY,
«OKoyNornYecKas HM30JIALMS MOMYJSIIUM ceBaHCKON Qopenn», «l'eorpaduueckas H30IAUSL
JMCTBEHHUIIBI CHOMPCKOM M JMCTBEHHHIBI 1AaypcKoi», «[lomysiroOHHbIE BOJIHBI YUCIECHHOCTH
XUIIHUKOB M KepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otOopay, «Popmbl OOpbOBI 32
CYIIIECTBOBAHHEY, «MHaycTpranbHbIi MEJTaHU3M, «OKuBblie UCKOIIaeMbIey,
«ITokpoBUTENbCTBEHHAs! OKpacka >XHMBOTHBIX», «lIpemympexmaromas oOKpacka 3>KUBOTHBIX»,
«®Pu3nonoruyeckue agantauuny», «I[IpucrnocodbseHHOCTh OpraHU3MOB U €€ OTHOCUTEIBLHOCTbY,
«Kpurepun Buga», «Bunpel-nBoiinukn», «CrTpykrypa BHaa B 1npupoge», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI0OOpa3oBaHHE TPEX  BUIOB  JAHABIIICH,
«OKoyornyecKoe BUI000pa3oBaHue BUAOB cuHHUL», «llomummounsl pacrenuit», «KamycTHO-
peneYHBINA THOPUTY.

OOGopynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTUIl U 3BEpeil C
npUMepaMu pa3jNYHbIX MPUCIOCOONIEHUH, Yydena MTHUIl M 3Beped pasHbIX BUIOB, Tepbapuu
pacTeHHi OJIN3KUX BUJI0B, 00pa30BaBLIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JladopaTopnasi padora «BrIsBieHIE U3MEHUYNBOCTH y 0CO0€ OHOTO BUIA.

Jladoparopnasi pabora «lIpucmocobiieHnst OpraHW3MOB W HMX OTHOCHUTEIbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEeHHE BUJIOB 10 MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Metoap! n3ydeHust MakpodBosonuu. [laneoHTonornueckre MeTo1bl H3y4eHus IBOJIOLUH.
[Tepexomnbie GOpMBI U PUITOTEHETUIECKHE PSIIBI OPTaHU3MOB.

Buoreorpadpuyeckne ™meroasl uszydeHus osBomonuud. CpaBHeHue ¢uopbl U (payHbI

MaTCpHUKOB U OCTPOBOB. Bﬂoreorpa(pnqecxne oOiactu 3emiu. Bugsi-sHaeMuku u PCIIMKTHL.
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OMOPHONIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYeCKre METOJbl M3YyYCHHS HBOJIOIHH.
['eneTnyeckue MeXaHU3Mbl SBOJIFOLMHA OHTOTE€HE3a M TOSIBICHUS SBOJIIOLUOHHBIX HOBLIECTB.
I'omonornyHele U aHAJIOrMYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MoJIeKyIsipHO-
TreHETUYECKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKHe METOJbl  HM3YYCHHsSI  HBOJIOIHUH.
["omonoruynsie reHsl. COBPEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

OO0mme 3akOHOMEpPHOCTH  (TMpaBWiIa) JBOMOIMU. [lpunyun  cmeuvl  yHKYUIL.
HeoOpaTtumocTs 3Bosonnu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLMH.

JleMoOHCTpaL U

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroiep, J. ['ekkensb.

Tabmuiel U cxeMbl: «OUIOTeHETUYECKUI A JIOMATN», «APXEONTEPUKCY, «3BEPO3yOnIe
suiepel», «Cterouedansy, «Punnodurer», «CeMeHHbIE MAaNOPOTHUKNY, «buoreorpadudeckne
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «Penmukrh», «HawanmpHble CcTaguu 3MOPHOHATBHOTO
pa3BUTUSL  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE U  AHAJIOTUYHBIE  OpPraHbI»,
«PynumeHTBI», «ATaBU3MBI»Y, «XpOMOCOMHBIE HAOOpHI yenoBeka W IuMMnaH3e», «laBHbIE
HaIpaBJICHUS 3BOIIONHUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJIIOLIUNY.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTraHH3MOB,
MYJISDKM TOMOJIOTMYHBIX, aHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUH
HACEKOMBIX.

Tema 4. IIpoucxosxkaeHue u pa3BuTHe )KU3HU HA 3emJie

Hayunble rumoTe3bl NpOUCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMHS.
JloHay4HBIE TPENCTABJIECHMSI O 3apOXKACHUU JKU3HM (KpealuoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue onbitamu @. Penn, JI. Cnannannanmy, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoBHbIE ATanbl HeOpraHUueckoi »Bostonuu. [lnanerapHast (reosorudyeckas) 3BOJIOLHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYeCKUX BEIIECTB W3 HEOPraHMYECKUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHoMepoB. KoarepBatHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTnyeckas
runoteza I'. Ménmnepa. Pubosumbr (T. Yek) um rumoreza «vupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

Hctopuss 3emnmnm u Meroabl €€ wu3ydeHus. lIckomaeMbple OpraHMYECKHE OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCOJMIOTHAsE  TE€OXPOHOJOTHA.

F€OXpOHOHOFI/I‘IeCKa${ IIKajaa: 90HBbI, 3pbI, IEPHUOABI, SITOXH.
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Hauanbnbie 3Tanel opraHnyeckoil 3BoitoUMH. [losiBIIieHHE U 3BONIOLMS MEPBBIX KIIETOK.
Oponronusi Meraboiu3Ma. Bo3HukHOBeHHE MepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomartonutsl. [IpokapuoTsl u
JYKapHUOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKIECHHUE BHUPYCOB.
[IpoucxoxaeHMEe  MHOTOKJIETOYHBIX  OPraHU3MOB. DBO3HMKHOBEHHE  OCHOBHBIX  IpyII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIEC 3Tambl 3BOJIIOLMU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(hO3bl PACTCHUH.
Beixon pacrenuit Ha cymy. IlosBineHue CHOpPOBBIX pacTEHUHM M 3aBOCBAHME HMMM CYLIM.
Cemennsle pactenus. [IponcxoxaeHre IBETKOBBIX pACTEHUN.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. IlepBble XOpI0BbIe
KUBOTHBIC. JKH3HBL B BOJIE. DBOJIOIMS TO3BOHOYHBIX. [Iponcxoxacare aMpuOuil M penTUITH.
[Tpoucxoxaenue Mmiekonutawmux u nOtull. [lpuHnun xiarodeBoro apomopdosa. OcBoeHHe
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie M0 3paM U MEepUoAaM: apXxeu, MpoTepo30i, Maaeo30il, ME3030H,
KaifHo30M. OOmas XapakTepHCTHMKa KIUMara W TeOoJOrMYecKux ImporeccoB. [losBienune u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €r0 YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBble BBIMUpaHMSI — DKOJIOTUYECKHE KpU3HCHI mpouuioro. [IpuunHbl U ciencrsus
MaccoBbIX BbIMHUpaHUil. COBpEeMEHHBIH SKOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobrema
coxpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Moptpersr: ®@. Pean, JI. Cnannanuanu, JI. Tlactep, 1. . Meunukos, A. 1. Omapun, JIx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUro
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumtepa, I'. IOpu», «3Tanbl HeopraHn4eCcKon
sBosmoLny, «['eoxpoHonmornueckas mkanay, «HadanpHble 3Tanbl OPraHUYECKOW 3BOJIFOLIMM,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl  pacTeHui», «PuHMOOUTHY, «OIHOKIETOYHBIE

BOJIOPOCIINY, «MHOTOKJIETOUHBIE BOAOpoCHn», «Mxu», «llamoporHukuy, «l'oJoceMeHHbIE
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pacteHus», «Opranbl ILBETKOBBIX pacTeHHi», «(Cxema pa3BUTUS JKUBOTHOTO MHUpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmue», «Kumeuynononoctusie», «llnockue uepBu»,
«HUeHUCTOHOTHEY, «PbI10BIY, «3eMHOBO/IHBIEY, «[Ipecmbikaroniuecs», «[Itunsy,
«Mutekonuraronue», «Pa3BuTue JKM3HM B apxeuWckou apey», «Pa3Butue JKH3HU B
MPOTEPO30OMCKON 3pe», «Pa3BUTHE KU3HH B TNAJNCO30MCKOM 3pey», «Pa3BUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTHE >KU3HM B KaWHO30MCKOW »3pe», «CoBpeMEHHas CcHCTeMa
OpPraHUYECKOI0 MUPay.

OO6opynoBanue: repOapuu pacTeHU PaA3IUYHBIX OTJIEJOB, KOJUJICKIIMM HACEKOMBIX,
BJIQKHBIE IIpenapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HUIJIOKOXKHX, CKEJIETBHI
MTO3BOHOYHBIX JKMBOTHBIX, Yyuye€ja NTUL U 3BEpeH, KOJUIEKUMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBbIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa JaGoparopHasa padora «MogenupoBanue oneitoB Muepa—tOpu 1o
U3Yy4EHHUIO a0MOTCHHOTO CHHTE3a OPraHWYECKUX COCTMHEHUI B TIEPBUYHOM aTMOChepey.

Jladboparopnasi pabGora «/3ydyeHre M OIMCAHUE HCKOMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3yuyeHue ocoOEHHOCTEH CTPOEHUS PACTEHUH pa3HbIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHue 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxkaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3nensl u 3agaun aHTpOnosoruu. Meroabl aHTPOTIOIOTHH.

CraHOBJIEHHE TIPEACTABIECHUN O MPOMCXOXKJIEHUU 4YeJOoBeKa. PenuruosHble BO33PEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxonmerBo  uenoBeka ¢ JKMBOTHBIMH. (CHCTEMaTHMUECKOE IIOJIOKEHHE  YEJIOBEKA.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMHM: CPaBHHUTEIbHO-MOP(]OIOrHuecKue,
AMOpHOTOTHYECKHE, (U3HOJIOTO-OMOXUMUYECKHE, TOoBeAeHUeckre. OTIUYHUs 4YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpU3HAKoOB. Pa3BuTHE rOJI0BHOTO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (QakTopbl)  aHTpOINOreHe3a:  OMOJIOTMYECKHE,  COLMANIbHBIE.
CooTHo1ieHre OMOJOTHYECKUX U COLUATIbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHoBHbIE CTauU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IPOKOHCYIIBI)
U paHHUE MOHTHJIBI — OOIIME MPEAKH YETOBEKOOOPa3HBIX 00€3bsH U JIOeH. ABCTPATONUTEKH —
JBYHOTHE NpEeAKH JroAch. YenoBek yMenblid, IEpBbIE M3TOTOBICHUS opyauil Tpyzaa. Yemosek

OPSIMOXOJIALINIM 1 TEepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenoek reienboeprekuii —
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001l mpeoK HeaHJePTATbCKOTO YEIOBEKa U YeJIOBEKa pa3yMHOT0. YelnoBek HeaHqepTalbCKUi
KaK BHJI JIIOJEH XOJOJHOTO KJIMMarta. YemoBeK pa3yMHbId COBPEMEHHOrO THINA, AECHUCOBCKUN
YeJI0BeK, OCBOEHHE KOHTUHEHTOB 3a npefenaMu Adpuku. [laneoreneTrka u naaeoreHoOMUKa.

OBOJIIOLMS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBIN OTOOp B MONYJSALUSAX 4YEJIOBEKA.
MyTanoHHbIi npouecc U noauMopdusm. TlonyasroHHbIE BOIHBI, Apeiid) reHOB, MUTpALUs U
«a(dexT ocHoBaTENA» B MOMYJSALIUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbiime pacel: eBporeonaHas (eBpaszuiickas),
aBCTpaJIO-HErpouIHAsl (9KBAaTOpHUAJIbHASI), MOHIOJIOMIHAsL (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTM pPAacCeJICHWs 4YeJloBeKa II0 IulaHere. EnmHCTBO  yenmoBeueckux pac.  Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOjaeHHOCT, ueloBeKa K  pa3HbIM  yCIOBUSM
OKpyXkaroliel cpeabl. BiusHue reorpaduueckoil cpenbl U jpeiida TeHoB HA MOPGHOIOTHIO U
(U3HOJIOTHIO YEIOBEKa.

MexaucuurniauHapHbile  MeToAbl B (u3nueckord (OMOJOTMYECKOW) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOIOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MHOMYJISLUM.
buoconuanpHble  HMCCleOBaHUSA ~ NpPUPOJbI  uenoBeka.  MccinegoBaHue — KO3BOIIOLUHU
OMOJOrNYECKOro U COLMAIBHOIO B YEJIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuet uw  cxembl: «MeToasl  aHTPOMONIOTUUY», «[ ONIOBHOM MO3r  4eJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT 4elloBeKa M CKeJeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aQHTPONOreHe3a», «IJBOJIOLUOHHOE [JPEBO YEJIOBEKay,
«ABcTpanonurek», «HenoBek ymenslity», «HenoBek npsaMoxoasimuiny, «JleHuCOBCKHIl 4eT0BEK»
«Heangepraneup», «KpomanboHIb», «lIpeaku yenoBeka», «ITalbl 3BOJIIOIUN YEJIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIOCTeH, MPeMETOB MaTepHalIbHON KYJIbTYphl MPEIKOB
YeJoBeKa, penpoAykiuu (portorpaduu) KapTUH C MHUGOJIOTHYECKUMU U OMOICHCKUMU
CIOXKETaMH MPOUCXOXKICHUS YelloBeKka, poTorpaduu HaXOI0K MCKOMAEMbIX OCTaTKOB YeNIOBEKa,
CKeJIeT YeJIOBEeKa, MOJIETb Yepera YeJlOBeKa M Yepera MIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHCTHU IIMMIIaH3€, MOJIETN TOpCa MPEIKOB YeJIOBEKa.

Jladboparopuasi pabora «/3ydeHne OCOOEHHOCTEH CTPOCHHS CKelleTa 4YeJIOBeKa,
CBSI3aHHBIX C MPSMOXOKJICHUEM).

HpﬂKTlfl'—leCKaﬂ paﬁoTa «I/ISY‘{CHI/IC 9KOJIOTUYECKUX aJanTalluid 4YeJI0BEeKa.
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Tema 6. OJxoyiorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MoOB H
HAJOPraHU3MEHHBIX CHCTEM C OKpY:Kaloulei cpeaoi

3apoxaeHue W pa3BUTHE HKojoruu B Tpymax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Metoasl skonoruu. [loneBbie HaOMOAEHUSA. DKCIIEPUMEHTHI B 3KOJIOTUU: TPUPOAHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPY’KAIOLIEH CpeJlbl: JIOKaIbHBIMN,
PETHOHAIBHBIN U TII00ATBHBIH.

3HaueHUE SKOJOTMYECKMX 3HAHUHM JUIS 4YelOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3eil uyenoBeuecTBa C MNpupofoid. DOpMHUPOBAHUE DSKOJOTUYECKON KYyIbTYphl U
9KOJIOTMYECKON TPAaMOTHOCTH HACEICHHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprios, . I'ekkenb, A. Tencmu, B. H.
Cykaués.

Tabmuiel u cxembl: «Paznensl sKoaoruny, «Metoasl sKoaoruny, «Cxema MOHHUTOPHHTA
OKPYKaIOIIEH CpebD».

JladopaTopnas padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX UCCICOBAHUNY.

Tema 7. Opranusmsl U cpeaa o0MTAHUS

Oxonoruyeckue (GakKTOpbl W 3aKOHOMEPHOCTH MX  JeictBus. Knaccudukanus
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OuOoTHYEecKue, aHTponoreHHele.  OOuue
3aKOHOMEPHOCTHU JeHCTBUS dKosornueckux (akropos. [Ipasuno munumyma (K. Hlnpenrens, HO.
JInbux). TonepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak skojorudeckuii akrop. JlelicTBue pa3HbIX y4aCTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH U >KUBOTHBIX IO
OTHOIIIEHUIO K cBeTy. CUTHaIbHAs pojb cBeTa. DOTONeproIu3M.

TemmnepaTtypa kak sKojoruyeckuil ¢akrtop. [elicTBue Temmeparypbl Ha OPTaHH3MBI.
[ToliknioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxxnocts kak skonorumueckuit dakrop. [IpucnocobneHus pacTeHuil K MOAIEPKaHUIO
BogHOrOo Oanmanca. Kmaccudukanus pacTteHudd 1Mo OTHOIIEHWIO K Boje. [lpucmocoGneHus
’KUBOTHBIX K HU3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl OOMTaHHS OPraHU3MOB: BOJHAs, HA36MHO-BO3YIIHAs, IMMOYBEHHAs, TyOWHHAs
NOJNOYBEHHAs!, BHYTPHOpraHu3MeHHas. (DU3HKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus

opranu3moB. [IpucnocobaeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.
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buonornueckue putmel. BHemHne u BHyTpeHHHE pUTMbI. CyTOYHbBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN )KU3HU.

Kuznennsie ¢opmbl opranuzmoB. [lonstue o >xusHeHHOU (opme. XKuzHeHnHsie Gopmbl
pacTeHU: NepeBbs, KYCTapHUKM, KyCTapHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBbl.
Kuznenuole (GOpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’3pOOMOHTHL. (OCOOECHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue  Qaktopel. Buumbl OMOTHYECKMX  B3aUMOJICHCTBUM:  KOHKYpPEHLHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomepamus, MyTyajau3M, KOMMEHCATU3M
(KBapTHUpaHTCTBO, HaxJeOHMYecTBO). Herpoduueckne  B3amMopaelcTBHS — (TONMUYECKHE,
dbopuueckue, (adbpuyeckue). 3HauyeHHE OMOTHYCCKUX B3aUMOJEHCTBHUU I CYIIECTBOBAHMS
OpraHu3MoOB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKIIFOUEHUSI.

JleMoOHCTpaL U

Tabmuubl 1 cxembl: «IKonorndeckue (GpakTopb», «CBETOBOM CIEKTP», «IKOIOTHIECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKpOBHBIE )KUBOTHBIEY», «XO0JIOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTUYECKUE aJanTalllK >XKUBOTHBIX», «Cpeabl OOMTaHHS OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUI», «KU3HEHHBIE (HOPMBI JKUBOTHBIXY,
«OKocHuCcTeEMa IUPOKOIMCTBEHHOIO Jieca», «IDKOCHUCTEMa XBOMHOro yecay, «llemu nutaHus»,
«XumnuyectBoy», «llapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaausmy».

Ob6opynoBanue: repOapuu pacTeHUH W HKHUBOTHBIX, IMPHUCIIOCOOJEHHBIX K BIIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIIMBBIX PACTEHUI, CBETONIOOMBBIEC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTteHus, repOapud M KOJUIEKLUU TEIJIOIIOOMUBBIX, 3UMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHMi, uyyena MNTUI W 3Beped, repObapuM pacTeHUH, OTHOCSIIUXCA K THUrpopuTam,
Kcepouram, Me3oduTaM, KOMHATHBIE PACTEHHsS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOWTaIOMX B pa3HbIX cpefax, repOapuy M KOJUIEKIIMM PACTEHUH U >KMBOTHBIX, 00JaJarOIINUX
yepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHHM JKHU3HM, repbapuu u
KOJIJIGKIIMM PAaCTeHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJIEKUIUH KHUBOTHBIX,
YUYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOIECHCTBHSIX.

JlabopaTropnasi padora «BrisBieHHE MPUCTIOCOOICHNUN OPTaHU3MOB K BIIUSTHUIO CBETaY.

Jladboparopnasi pabora «BbisBIeHHE TNPUCTIOCOOJECHUNH OPraHU3MOB K BIIUSHHUIO
TEMIIEPATYPBI».

JlaGopaTtopnas pabGora «AHaroMHuecKHe OCOOEHHOCTH PACTeHUH U3 pa3HBIX MECT

oOUTaHUIY.
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Tema 8. Iko/10rusi BUAOB M NOMYJIALHI

DKOJIOTHYECKUE XapaKTePUCTUKK Tonyssiuuu. [lomymsaiusa kak Ouosioruveckas cucrema.
Pone HeomgHopomHocTH cpeapl, puznueckux OapbepoB W OCOOCHHOCTEH OWOJIOTHH BHJIOB B
(GhOpMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MoMmyJisiinii. OCHOBHBIE TTOKA3aTENIN TOIMYJISIIHH:
YUCJIEHHOCTh, IUIOTHOCTb, BO3pPACTHAsl M IIOJIOBAasi CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTh, MUTPALIHSL.

DKojoruueckas CTpykTypa nonyisiquud. OneHKa YUCIECHHOCTH NonyJdiuu. JluHaMuka
MOMYJSIUMU U €€ peryisiuusa. buoTnueckuil moTeHuran nonyysiquu. MoaennpoBaHue TMHAMUKA
nonynsiuud. Kpussle poctra uyucienHoctu mnonyisuuu. Kpusbsie BbDKuMBaHus. Perymsius
YUCJICHHOCTH TOMYJISANMK: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTteruu BunoB (r- u K-ctparerun).

[TonsiTue 00 »sKonoruueckod Hume Buga. MecrooOutanue. MHoromepHass MoOJEIb
skosornyeckord HumM JIx.M. Xatunncona. Pazmepsl skosiornyeckoil Humu. [loreHunanbHas u
peanu30BaHHAS HUIIIY.

Bun kak cucrema nomynsuui. Apeanbl BUAOB. BHIbl M MX XU3HEHHBIE CTPATETHUU.
DKOJIOTHYECKHE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTpalMil >KUBOTHBIX. buojmornueckue WHBa3UHU
Yy>KE€POJIHbIX BUOB.

JdeMoHcTpannn

IToptper: Ix. WM. XaTunHCOH.

Tabmuipl u cXembl: «IKOJTOTHYECKUE XapAaKTEPUCTUKH TTonysiuuny», «lIpoctpancTBenHas
CTPYKTypa mnonyiasiuuu», «Bo3pacTHble mnupamMuibsl nOOnymsquun», «CKOPOCTb 3aceleHus
MOBEPXHOCTU 3€MJIM Pa3Iu4YHbIMH OpraHuzMamu», «Mojens skonmornueckord Humu Jlx. W.
XaTauHCOHAY.

O6opynoBanue: repOdapuy pacTeHUH, KOJJIEKLINN )KUBOTHBIX.

Jladoparopnas padora «[IpucrnocoOeHust CEMsH pacCTEHUN K paCCEICHUIOY.

Tema 9. Jkoy10rusi COO0MIECTB. IKOJOTHUECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHH3MaMH B
OnoleHO3E.

Oxocucrema kak oTkpeiTag cucrema (A. JIx. Tencnum). DyHKUMOHaNbHBIE OJIOKU
OpPTaHU3MOB B JKOCHUCTEME: MPOAYIEHTHhI, KOHCYMEHTHI, peayleHThl. Tpoduueckue YpOBHHU.
Tpoduyeckue nenu u cetu. AGuoTudeckue OOk 3KocucTeM. [10UBBI U HIIBI B 9KOCHUCTEMAX.

KpyroBopoT BeuiecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.
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OcHoBHbIE ITOKa3aTeNM 3KocucTeMBl. brioMacca u mpoayKius. JKOJI0rM4eCKHe TUPAMU/IbI
yucesl, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKleccuu. IlepBuuHblE U BTOPUYHBIE CYKIIECCUM M HX
OPUYMHBL.  AHTPOINIOTEHHBIE BO3JCHCTBUS Ha cykueccuu. KimmakcHoe —cooOIiecTBo.
buopasHoobpasue u noaHoTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIE 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. IDKocucmemvl Mopel U OKeaHos.
IKocucmemvl MyHOp, 1€c08, cmenetl, NyCMulHb.

AHTpPOIIOT€HHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AQHTPOIIOIE€HHBIMU U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uopa u dayHa.
CunaHTponm3amusi TropoAckoil (ayHel. buomormueckoe W  XO3SHCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBUN  OpraHU3MOB B
9KocHucTeMax. Ponb kackaonozo sphgexma u 6ud08-30upukamopos (Kiouevlx 6uoos) 6
@ynxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
AOKOCHUCTEMAaMH. Y CTOMYHMBOCTh OpPraHU3MOB, TMOMYJISUAA M SKOCHUCTEM B  YCIOBHSIX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBUI.

Mexanuzmsl  8030eticmeus  3a2pA3HEHULl  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOGHAX, OCHOBbL 3IKOJN02UHECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmausi. MeTooI0rusl MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX KOCUCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmune! u cxeMbl: «CTpyKTypa OMOLIEH03a», « DKOCUCTEMA IIMPOKOJIIMCTBEHHOTO JIECay,
«9KocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEMEY,
«KpyroBopor BemectTB B 23kocucteMey», «llemu muTanus (macTOWIMHAs, JETPUTHAs)»,
«DKoyNornyecKas mUpaMuIa ynucen», «IKoJorudyeckas nmupamuaa 6uomMaccel», « IKoJorudIecKas
nupamuja sHeprumy», «OOpasoBanue Ooiora», «llepBuunas cykueccus», «BoccTaHoBieHue
jJeca mocie moxkapay, «IKOocHucTema o03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U IMOTOK
SHEPruu B arporieHose», «[Ipumepsr ypoboskocucTem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKIUM HACEKOMBIX, dydejla NTHUIl U 3BEpeH,

repOapuu KyIbTypHBIX U JUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJEIIb SKOCHCTEMBI.
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IIpakTnyeckas padora «3ydeHue u onrcaHue ypooIKOCUCTEMBDY.

Jladoparopnasi padora «/3ydeHue pasHOOOpa3us MEJIKUX TTOYBCHHBIX YICHHUCTOHOTHX B
Pa3HBIX IKOCHCTEMAX ).

IDKCKypeusi «DKCKypCHsl B THIIMYHBIN OMOreorneHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKeKkypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocUcTEMA

Buocdepa — obmeruranerapHas obomouka 3emiu, TJe CyHIECTBYET HJIM CYyLIECTBOBAJa
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
o6uocdepe. O6aactu 6uocheps! u e€ cocras. JKrupoe BemecTBo 6uochepsl U ero QyHKINH.

3aKOHOMEPHOCTH cyiecTBoBaHUs 6uocheprl. OcobennocTu 6uochepsl Kak raodanbHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Oumocdepe. KpyroBopoTel BemiectB U
OMOTreOXMMHUYECKUE UKIIBI (YTIepoa, a30Ta). PATMUYHOCTS sBIIeHHIA B OHocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIE
jeca, CMEIIaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHbI, IyCThIHU, TPOIIMYECKHUE Jieca,
BBICOKOTOpbsi. Knnmar, pacTuTebHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa ¥ (QYHKIUS OJKUBBIX CHCTEM, OIEHKAa HMX PECYpCHOrO TMOTEHIHAla |
ounochepHbIX (HYHKITHIA.

JdeMoHcTpannn

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «l'eocdepsr 3emimy, «KpyroBopot azora B npuponae», «Kpyrosopot
yriepozaa B npupoae», «Kpyrosopor kucioposaa B npupone», «KpyroBopor Bosl B IpUPOJE»,
«OcHoBHBIE Omombl cymmy, «Knumartudyeckue mosica 3emmn», «TyHnpay, «Taiiray,
«Cwmemanubiii  nec», «lllupokonucTBenusiii nec», «Cremby», «CaBaHHa», «llycTbiHmY,
«Tponmueckuit gecy.

OGopynoBanue: repOapuy pacTeHU pa3HbIX OMOMOB, KOJUICKITUU YKUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKaOIIas cpeaa

DKoJlornyeckre KpH3UChl M WX HNpu4MHbL. Bo3zgelictBue wenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE BOJHOW cpenpl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymenne noussl. OXpaHa MOYBEHHBIX PECYpPCOB. MI3MeHeHNe Knnmara.

AHTpOIIOTEHHOE  BO3ICHCTBME Ha pPACTUTENBbHBIA M KMBOTHBIM wmup. OxpaHa

PaCTUTCIILHOT'O U KUBOTHOI'O MHUpaA. OcHoBHbBIC MPUHIUIIBI OXPaHbI IIPUPOIBI. KpaCHLIC KHHUTH.
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Oco060 oxpansiembie npupoanbie Tepputopun (OOIIT). boranuueckue caasl U 300J0TUYECKUE
MapKH.

OcHOBHbBIEC IPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA U MPHUPOAbI. ParmonansHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emnn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3uCcOB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCa
U €r0 BEpOSITHBIC OCTIEACTBHSI.

Pa3BuTHe METOAOB MOHUTOPUHTA PAa3BUTHS ONACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemsl, obecneyugarowue 0OCMYn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX BUO08 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocobos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpykyus Mopckux u HazeMHbIX IKOCUCTIEM.

JleMoOHCTpaL U

Tabmuipr u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps»,
«3arpszHenne mouBbl», «llapHukoBbii AddexT», «Ocobo oxpaHseMble NPUPOIHBIC
TeppUTOpUN», «MOAEIN YIIPaBISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH

Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.
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IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
ITO BUOJIOI'MHX HA YIVIYBJIEHHOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TPeOOBAHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHus: TMYHOCTHEIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType JMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOTPAMMBI IO OMOJOTHH BBIICIICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIIPEAETICHHUIO,
Hanuyue momueayuu K OOyUEHUIO OWOJIOTUM, YyeleHanpaeieHHoe pazeumue BHYTPEHHHUX
yOEXKIEHUI JIMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
Ouosoru4yeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ SKOJIOTMYECKOH  KYJIbTYpBI,
cnocobHoCmu cmagums UEIU U CTPOUTH JKU3HEHHBIE IJIaHbI.

JInaHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 110 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
yueOHOWM M BOCIUTATENBHON NIEATEIHHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHCKUMU
COITMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMHM, IPUHITHIMHA B
0011ecTBE TpPaBWIAMH W HOPMaMHU TOBEJIEHUS M CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHS BHYTPEHHEW MO3ULMU JIMYHOCTHU, NATPUOTH3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHUsA, OEpeKHOr0  OTHOMICHMs K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JlugHOCTHBIE PEe3yIbTaThl OCBOCHHS yueOHOro mpeaMera «bruonorusy» IOKHBI OTpaXKaTh
TOTOBHOCTh M CIOCOOHOCTH OOYHaIOIUXCsI PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOXKIIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM  POCCHMCKOTO  OOIIeCTBa,
pacIIMpeHe >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCe Pealn3allid OCHOBHBIX
HaIpaBJE€HUN BOCIIUTATENbHOM IEATETbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:
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c(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MLIMM  OOYydaloOIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOI0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBakK€HHWE 3aKOHA U
IIPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESATEIBHOCTH NPU CO3JaHUU YYEOHBIX MPOCKTOB,
pelleHnr y4yeOHbIX U O3HABATeNbHbIX 33]1a4, BBIMOIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO IO3MIMIO IO OTHOLICHUIO K SBJICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHHE  YYUTBIBATh B  CBOUX JCHCTBUSAX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKJIEHUSMU, KYJbTYPHBIMUA LIEHHOCTSIMH U COLIMAIbHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJHEHUS Y4€OHBIX,
[IO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOI'O OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUHCKON IPAKIAHCKON UICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepe] PonuHON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOILJIOE U HACTOALIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K TPUPOJHOMY HACIEAMI0 U TaMSATHUKAM IPUPOJIBI,
JnocTHkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKMX YUY€HBIX B CTaHOBJIECHHWE W pa3BUTHE
Ouosornu, MOHUMaHUs 3Ha4YeHHsI OMOJIOIMH B TIO3HAHUM 3aKOHOB MPHUPOJIbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzeiHas yoexx1€HHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEN POCCUIICKOT0O HapoIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIIECHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHUC JIMYHOTO BKJIaAa B ITIOCTPOCHUC YCTOﬁQHBOTO 6y;[ymer0;
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OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOAMTENSAM, CO3JAaHUI0O CEMbM Ha OCHOBE
OCO3HAHHOTO MPUHSTUS LIEHHOCTEH CeMeWHOI )KM3HU B COOTBETCTBUU C TPAJULIUSIMU HapOJOB
Poccuu;

4) 3cTeTUYECKOr0 BOCIMTAHUSL:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUYAsi CTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHUMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usudyeckoro BocnuTaHus, (OPMHMPOBAHUA  KYJbTYPbl 30POBbS H
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

MOHMMAHUE U pean3aIys 3J0pOBOro U 0€30MacHOr0 00pasa KU3HU (370pOBOE MHUTAHHE,
COOJII0/ICHNE TUTUEHUYECKUX TPaBUI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHITHI U OT/AbIXA,
perynspHas (Qu3Myeckass aKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHUS K COOCTBEHHOMY (DPU3HMUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHUMAHWE IIEHHOCTH TpaBWJ WHIAWBUIYAJIBHOTO M KOJUIEKTUBHOTO ©0€301acHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUATHS BPEIHBIX NPUBBIYCK (YHNOTPEOIEHUS AIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPy, OCO3HaHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOIMYECKOM M COLIMAIbHON HAaIIPaBI€HHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
NeSTeTbHOCTb;

WHTEpPEC K Pa3IM4HbIM cepaM TpodecCHOHATBHON NeATebHOCTH, YMEHUE COBEPIIAThH
OCO3HaAHHBIN BBIOOP OymyIieit mpodeccun 1 peaaTn30BbIBaTh COOCTBEHHBIE )KM3HECHHBIC TIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH Bcen
JKU3HHU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

9KOJIOTUYECKH 11eJIeCO00pa3Hoe OTHOIIEHNE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYILLECTBOBAHMS;

MOBBIIIIEHHE YPOBHS SKOJOTHYECKOW KYIbTYphI: MPHOOPETEHHE OMbITAa IUIAHUPOBAHUS

IMMOCTYIIKOB U OLICHKHU MX BO3MOXXHBIX HOCHG)ICTBI/Iﬁ JUIA OKPY)KaIOHIeﬁ CpCanl;
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0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTMYECKUX MPo0IeM U IMyTel UX PeLIeHHUs;

CIIOCOOHOCTH UCMOJBb30BaTh MPUOOpPETaeMbIe MPU U3YYEHUU OMOJIOTUM 3HAHUS U YMEHHUS
IpU pelIeHUU MNpPoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0OICHUE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTHUBHOE HEIpUATUE JEHCTBHUM, NPUHOCAILIMX BpEl OKpYKArOUIEd NPUPOJHON Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE YKOJIOTMUECKHUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIbBITA
JIEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJICTBOBAaTbCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpPaKTUKE, TOTOBHOCTHM K YYAacTHIO B
IIPAaKTHUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MpPAKTUKH, OCHOBAaHHOIO HA JAMAJOre KYIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UUTATENICKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTUM KaK HayKd, OCO3HaHHUA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpPE Kak O €IMHCTBE MpPHUPOAbI, 4YeloBeKa M OO0IIecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEN U peleHNH MpodJIeM COXpaHEHUs IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsI COBPEMEHHON LMBUIM3ALMU: 0OecreueHus
HOBOT'O YPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 INI00ATBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIbTYpPbl, €CT€CTBEHHO-HAay4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIMOHAIbHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydyeHUn OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ui aHaluu3a M OOBSCHEHUS SIBICHHM

OKPY’KAIOIIET0 MHUpa M TMPOUCXOANMX B HEM HM3MEHEHMH, yMEHHE JeinaTh OOOCHOBAaHHBIC
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3aKIIIOYCHUSA Ha OCHOBC HAYYHBIX (I)aKTOB U UMCIOHIUXCA MOAaHHBIX C MLCJIbIO IMOJTYYCHHA
JOCTOBCPHBIX BBIBOJAOB,

CIIOCOOHOCTh CaMOCTOSTENLHO HCIIOJb30BaTh OHOJOTHYECKHUE 3HAHMS OJi1 peIICHUsA
HpO6JIeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAaHUEC INCHHOCTHU HaquOfI ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATL NPOCKTHYHO U
HCCICO0BATCIIBCKYIO ACATECIIBHOCTh HHAWBUAYAJIIbHO U B I'PYIIIIC,

TOTOBHOCTb M CIIOCOOHOCTH K HEIIPEPLIBHOMY O6p&30BaHI/IIO u CaMOO6paSOBaHI/II-O, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAHUM 110 OHOJIOTHUM B COOTBETCTBUHM C JKU3HECHHBIMH

NOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpenmeTHble pe3ysbTaThl OCBOEHHUs yueOHOro mnpeamera «bHojorus» BKIIIOYAIOT:
3HAYUMBIC JJISL q)OpMHpOBaHI/Iﬂ MHPOBO33PCHUA O6y‘-IaIOHII/IXC$I MCKIAUCHUIITIMHAPHBIC
(MekTIpeIMETHBIE) OOIIIEHAYYHBIC TIOHATHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U cnenUKy METOZ0B MMO3HAHHMS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (BEIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHE, HAOIIOJCHUE, M3MEPEHUE, SKCIICPUMEHT H JPYTHE); YHHBEPCAIbHBIC
yueOHbIe NieiicTBUs (TIO3HABATENIbHbIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIINE
dopmupoBaHre (YHKIIMOHATHLHON T'PAMOTHOCTH M COIMAJIbHON KOMIIETCHIIMU OOYyYaroIInuXxcs;
CIOCOOHOCTh oOyJaronuxcs WCII0JIH30BaTh OCBOCHHBIE MEXIUCITUTITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLIMATILHOM MTPaKTHKE.

B pesynbprare wu3ydeHuss OHOJIOTHM Ha YpPOBHE CpeIHEro ooOmero ooOpa3oBaHUA Y
obOyyaromierocss OyayT coOpMUpPOBAHBI MMO3HABATEIbHBIE YHHUBEPCAIbHBIC yueOHBIE IEHCTBUS,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘~IC6HI)I€ I[Cf/iCTBHH, PErYJIATUBHBIC YHUBCPCAJIBLHBIC
y‘-Ie6HBI€ I[eﬁCTBHfI, COBMCCTHAA ACATCIBHOCTD.

MeTtanpeaMeTHble pe3ylbTaThl OCBOSHHS MPOTPaMMBI CPETHEro 00Iero odpazoBaHUs
JOJIKHBI OTPaXKaTh:

OB.Hal]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁHLIMI/I nmo3HaBaTECJIbLHbBIMU HeﬁCTBHﬂMH:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYIHPOBAaTh M aKTyalU3UpPOBATh MpoOJeMy, paccMaTpuBaTh €&

BCCCTOPOHHEC,
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UCIIONIb30BAaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHAU3a,
CHHTE3a, CpaBHEHHMS, KiacCU(pUKaAIMU, OOOOIICHHS), PACKpPbIBATh CMBICT OHOJOTHYECKHUX
MOHITHUM (BBLIEATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU MOHATUSAMU );

OTIPEICIIATh IEMH JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHTH PE3yIbTaThl ACATEILHOCTH C TIOCTABICHHBIMU IIEJISIMH;

UCIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS Uil 0ObsACHEeHUs (AKTOB U SBJICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TAKKe MPOTUBOPEUMM pPa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI ¢ YUETOM aHAINM3a UMEIOLINXCA MaTepUAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IICIISM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBIIOJIHATH pabOTy B YCIOBUAX pEajJbHOr0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIETI0BATEIbLCKHE IEHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paszpeltieHusi mpobdIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TMOWCKY METO/0B
pEIICHHS MTPAKTUICCKHUX 33]1a9, IPUMEHEHHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIC BUJBI JCSITEILHOCTH [0 TOJIYYCHUIO HOBOTO 3HAHUSA, €r0
WHTEPIIPETAINH, TTPEOOPA30BAHUI0 U NMPUMECHCHHIO B YUCOHBIX CHUTYAIHSX, B TOM YHCIE TPU
CO3aHUH YUYEOHBIX U COIIMAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
TOHSTHSIMHA W METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BATENbHOW AESITEIBHOCTH M

JKU3HCHHBIX CUTYAlUsIX;
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BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTyaJIM3MpPOBaTh 3a7ady, BBIABUTATh
rUnore3y e€ pelieHusl, HaxOOuUTh AapryMEHThl JUIsl JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

aAHAIM3UPOBATh TIONYYCHHBIE B XOJ€ pCEHICHHS 3a7add Pe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

OCYIIIECTBIISITh IEJICHAIIPABICHHBIN MMOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh TEPEHOCHTHh 3HAHWS B  [O3HABATEIbHYIO H  TMPAKTHYECKYI0  00JacTu
KU3ZHEJCSATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC HWJCH, IPEAJaratb OPUTHHAIBHBIC TMOIXOABI W PEUICHHS, CTABHTh
poOJIEeMBI U 33724, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ unopmanmei:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEKCTe yueOHOro mocolus,
Hay4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBApAX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax mgaHHBIX, B VHTepHeTe), aHAIM3UPOBATH WH(MOPMALUIO DPAIMIHBIX BHUIOB U (GOpM
MPEJICTaBICHUS, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNUBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMYHbIE METOABI TpPU IOHCKE U O0TOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

PHOOpPETaTh OMBIT HCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIH30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY TPEACTABICHUS OHOJOTUYECKOU
uH(popManuu (cxemsl, rpaduKy, JuarpaMmmbl, TAOJIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIb30BaTh HAyYHBIM S3BIK B Ka4eCTBE CpEICTBA TpH paboTe C OUOIOTHYECKOM
uH(poOpMaIel: MPUMEHITh XUMUYECKUE, (PU3NUYSCKUE W MaTEeMaTHYEeCKHE 3HAKW W CHMBOJIHI,
dbopmynbel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEoOpa3OBHIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHWUS W 3alIUTHl  HHPOpPMAIMK, WHHOPMAIMOHHON
0€30MacHOCTH TNYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH 1€l CTBUSIMH:

1) o6menne:
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OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBHICKA3bIBATh
CY)KJICHHUSI OTHOCHUTEJIbHO BBINOJHEHUsl NpeaIaraéMond 3aJadyd, Y4HUTbIBaTb WHTEPEChl U
COIIACOBAHHOCTH MO3ULMHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOLICHMS, MOHMUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(PIUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS M B3aMMOJECHCTBUS, NOHMMAaTh HaMEpEHUs
JPYTuX JIOACH, MPOSIBIIATh YBAKHUTEIHHOE OTHOIICHHE K COOECEHUKY UM B KOPPEKTHOH (opme
bopMyIUpPOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHUSl C HCIOJb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI IpU
pelieHnr OMOIOTHYeCcKOol MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTH MPUMEHEHUS TPYIIIOBBIX
(dhopM B3aUMOJICHCTBUS IPU PEIICHUH YUEOHOW 3a/1a4u;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHI C y4yé€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

NPUHUMATh LEJIU COBMECTHOM JESTEeIbHOCTH, OpPraHU30BBIBATH M KOOPJAMHUPOBATH
JIEUCTBUA 1O €€ JOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBHUH, PACIpENENATh POJM C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/lbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OByaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1€HCTBUAMM:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHUus B

JKHN3HCHHBIX U y‘IC6HLIX CUTyalusIX,
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BBIOMpPATh HA OCHOBE OMOJOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAaX I10 OTHOIICHUIO K XMBOW INPUPOAE, CBOEMY 3I0POBBI0 U 3I0POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENBHYIO AEATEIbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIaH PelIeHUs IMpoOIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

J1aBaTh OLIEHKY HOBBIM CUTYalLUsIM;

pacMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEAIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B JESTEIILHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIaJICTh HaBbIKAMU I103HABATEIbHON peduieKCHU KaK OCO3HAaHUS COBEpIIAEMBbIX JeHCTBUI
U MBICJIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, CIOIb30BATh MPUEMBI pedIieKCuu
JUTSL OLICHKU CUTYaI[MH, BBIOOpA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

INPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

INPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB JAEATEIbHOCTH;

pHU3HaBaTh CBOE IPABO U MPABO APYTUX HA OIINOKH;

pa3BHUBATb CIIOCOOHOCTH TOHUMATh MUD C O3UIUU APYTroro 4€JI0BCKa.

NPEAMETHBIE PE3YJIbTATbBI
[IpenMeTHbIE pe3yabTaThl OCBOEHHS coiepxaHus yueOHoro mpeamera «buomorus» Ha
yriIyOnEéHHOM ypOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yJaronmxcs
O6uonornu. OHM BKIIOYAIOT: creuupuuecKkue A OHOJOTMM Hay4Hble 3HAHMS, YMEHUS U

CrocoObl JEeMCTBUII MO OCBOECHHIO, HMHTEPHpPETAllMd U NpeoOpa3OBaHUI0 3HAHHM, BHJbI
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NeSITEBbHOCTH 1O TOJYYEHHIO HOBBIX 3HAHMN M MX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)X€ B PEAIbHBIX KM3HEHHBIX cuTyauusax. [IpeameTHbie pe3ysbTaThl NpeICTaBIEHbI 110 TOAaM
U3Yy4YECHUSI.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buosorus» B 10 Kaacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B IO3HAHUU 3aKOHOB MPHUPOABI U
peneHny mpodeM parroHaILHOTO IPUPOAOIOIB30BAHUS, O BKJIaI€ POCCUICKUX U 3apyO0eKHBIX
YU€HBIX B pa3BUTUE OUOJIOTHY;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHHM, KOTOopas BKJIIOYAeT: OCHOBOIOJIArarollue
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboiHu3M, rOMeocTas,
CaMOperyJsiliysl, CaMOBOCIIPOU3BECHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopuu (kimerounas Tteopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usl ¥ MPOUCXOXKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIeIIEHUs, YUCTOThl FaMeT, HE3aBUCUMOro HacieaoBanus I'. Mennens,
FOMOJIOTMUECKUX pSAJOB B HaciencTBeHHOW wusMeHunBoctu H. WM. BaBuiosa), npuHUumsl
(KOMILIIEMEHTapPHOCTH );

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOT'O MO3HAHUs, UCIOIB3YEMbIX B OMOIOTHYECKHX
MCCJIEIOBAHMSX JKUBBIX O0BEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHIE, SKCTIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U 3YKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHI,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PACTEHMM, KMBOTHBIX, Y€JIOBEKa,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, >KUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MPOLECCOB: 0OMEHa BelecTB (MeTaboIn3M), MPeBpallleHns SHEPTUH,
Opo’keHHs, aBTOTPO(HOr0 U reTepoTpOPHOro TUIIOB NMUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpHOreHe3a, MOCTAIMOPHOHANIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
UH/IMBUYaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOre€HEe3a), B3aUMOJICHCTBHS T'€HOB, IeTepo3Hca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHME YCTAHABIMBATh B3aWMOCBS3M MEXAY OPTaHOMJAAMU KIETKH M HUX (QYHKIMSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKUHUSIMH, MKy OpraHaMy U CUCTEMaMH OpPraHOB Y
pacTeHHi, >KUBOTHBIX M YeJOBEKa M HX (QYHKUUSAMH, MEXKAY CHUCTEMaMH OpraHoB M HX

(1)yHKHH$[MI/I, MCXKAY JTallaMu obMeHa BEUICCTB, J3TallaMH KIIE€TOYHOI'O ITHMKJIa WU »XHU3HCHHBIX
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[IUKJIOB OPTaHW3MOB, JTallaMd AMOPHUOHAILHOTO PA3BUTHUS, TEHOTUNIOM U (DEHOTHIIOM,
dbeHoTUnoM 1 (haKTopamMu CpeJibl OOUTAHNS;

YMEHHE BBISBIISITH OTIUYMUTEIbHBIC NMPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YCIIOBEKA;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOUINE apryMEHTHI, OMOJIIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl I0Ka3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CHCTEMAaTUUYECKHUX TPYIIIL,

YMEHHE pellaTh OUOJIOTHYECKUE 3a7aud, BBISIBISATh NPUYHMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIEAYEMBbIMH OWOJIOTMYECKUMHU NPOIECCAaMH U SBIICHUSMH, JeNaTh BBIBOJIBI U
IPOTHO3BI HA OCHOBAHHUH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOpAaTOpHbIE M IpaKTHUecKue paboThl, cOOII0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMCHHE BBIJIBUTATh THUIIOTE3bI, IPOBEPATh HMX JKCIEPUMCHTAIBHBIMU CPEICTBAMH,
bopMyupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATH OJTYYCHHBIC PE3YIIbTATHI U JIEJIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATENbCKOM paboTe 1Mo OMONOTHH, SKOJIOTHU H
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOIIECTB, M MYOJHMYHO MPEACTaBIATh
MOJIyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHE OLIEHUBATh OJTHUYECKHE aCIEeKThl COBPEMEHHBIX WCCIIEIOBaHUI B 001acTH
OMONOTUM W MEOUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBICHHOE
M3MEHEHHE TeHOMAa U CO3JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBEIOOP Oyayiiel mpogeccCuoHaIbHOM JeATeTbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CEITHCKOTO X03S1CTBA, MAIIEBON
MPOMBINIJICHHOCTH, YTAyOJIsTh IO3HABATEIbHBIH HWHTEPEC, HAIMpPAaBJICHHBI HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu U MPOAODKEHHE OHOJIOTHYecKOro oOpa3oBaHUS B
OpraHu3aIsaX CPEAHET0 MPOPECCHOHATBHOTO B BBICIIIETO 00pa30BaHusl.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 11 Kaacce
JIOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE W POJH OMOJIOTHUU B CUCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
IPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHHUH BOIPOCOB
PaIMOHATFHOTO TPUPOJIOTIONB30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupoje, oOIIEeCTBY, YENOBEKY, O BKJIaJ€ POCCHMCKHX M 3apyOeXHBbIX y4YEHBIX-OHMOJIOTOB B

pPa3BUTHC 6I/IOJ'IOFI/II/I;
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YMEHHE BJIAJIETh CHCTEMON OMONIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET ONpEACTCHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U MOHATUN (BUI,
sKocucTtema, Ouocdepa), Ouonormyeckue Teopun (dBomonronHas Teopust Y. JlapBuHa,
CUHTEeTHUecKass Teopus sBoimonuu), yueHus (A. H. CeepuoBa — 0 myTsSX U HalpaBICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoactsa K. M. baspa), mpaBuna (Muaumyma 1O. JIuOuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUTIOTE3bI (Tunote3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJIAMU HAyYHOTO TO3HAHHS, WCIOIb3YEeMBIMU B
OMOJIOTHYECKUX HCCIICAOBAHMAX JKUBBIX OOBEKTOB M DJKOCHUCTEM (OMNHMCaHUE, H3MEpeHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHHS U OLIEHKH aHTPOINOICHHBIX M3MEHEHUN B
IPUPOJIE;

YMEHHUE BBIACTATh CYHNIECTBEHHBIC TNPU3HAKU: BHJIOB, OHMOTEOIICHO30B, JKOCHUCTEM U
onochepsl, CTaOWIM3UPYIOMICTO, MABMXKYIIETO W  Pa3phIBAIOIICTO €CTECTBEHHOrO OTOOpA,
AJJTOMIATPUYECKOT0 ¥ CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS IBIKYIIUX CHII 3BOJIOIUU
Ha reHO(OH] MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpele OOUTaHus, YyepeloBaHUs
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMCHHE YCTAaHABIMBATh B3aMMOCBS3U MEXIY IMPOIECCAMU DSBOJIOIUH, JBMKYIIUMU
CHJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMH PAa3IMYHBIX SKOCHUCTEM M MPUCHOCOOICHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBJISITh OTJIUYUATEIbHBIC MPU3HAKH KUBBIX CHCTEM, MPUCIIOCOOJICHHOCTh BUIOB
K cpere oOuTaHWs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOTIOTCHHBIX U3MEHEHUN B DKOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHE UCTIOIB30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYIO TEPMUHOIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HBIX CHUCTEMATUYECKUX TIPYIIIL,
B3alMOCBSI3M OPIaHU3MOB M Cpeibl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHsI MHOTOOOpa3usi BHJOB M JKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS TPUPOABI U
YeII0BEYeCTBA;

YMEHHE pellaTh OUONOTHYECKUE 3a7aud, BBISBISATH MPUYUHHO-CIEICTBEHHBIC CBS3U
MEXJy HCCIICyeMbIMH OHWOJOTHYCCKHMH TIPOIeCCaMU W SIBJICHUSMH, JIeJIaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIMOJHATH JTAOOPATOpHBIE M MpaKTHUeCKue paboThl, cOOMIOaTh MpaBuia MpU

paboTe ¢ yueOHbIM U 1a0opaTOpHBIM 000PYI0OBAHUEM;
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YMEHHUE BBIJIBUraTh THUIOTE3bl, NPOBEPATh HUX HSKCIEPUMEHTAIBHBIMH CPEICTBAMH,
dbopMynupys 1eib UCCaeI0BaHus, aHATM3UPOBATh MOJIyY€HHbIE PE3YJIbTAThI U JeJIaTh BBIBO/IBL;

YMEHHME y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, M MYOJIMYHO MPEICTAaBIATH
MOJIyYECHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUU O IMPOUCXONKIACHUU IKHU3HU, YEIOBEKa U
YeJIOBEYECKMX pac, O MPUYHMHAX, MOCIEACTBUIX W CIOCO0aX MPEJOTBpAIICHUS TI00aNbHbBIX
W3MEHEHU# B buocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp OYyAyIei mpodecCHOHANBHON IeITeTbHOCTH B
obnmacth  OMOJIOTHMH, O3KOJOTUH, MPUPOIOIOJIB30BAHUS, MEAUIMHBI, OHWOTEXHOJOTHUH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SWUCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIITyOIsATh
NIO3HABATEJIbHBIII MHTEpEC, HAalpaBiICHHBIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccud M TPOJOIDKEHHE OHMOJOTHYECKOro 00pa3oBaHUS B OPraHU3AIUSAX CPEIHEro

HpO(l)CCCI/IOHaJ'IbHOFO K BBICHICTO 06p8.30BaHI/I${.
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TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

KoauuecTBO 4acoB

Ne n/m HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI KoHTpoibHbIe dyeKkTpoHHbIe (LM POBbLIE)
Beero paboThI o0pa3oBaTe/bHbIEe pecypchl
1 buonorus xak Hayka 1
2 JKuBble cucTeMBbl M UX U3yYEHHUE
3 Buonorus xnerku
4 XUMHYeCcKash OpraHu3aIusl KJICTKH 10
5) CrpoeHune 1 pyHKIHMU KIETKU 1 6
6 OOMeH BelecTB U NMpeBpallleHue SHEPTUU B KIIETKE
7 HacnencrBennast nHpopmanus u peanusanus e€ B KJIeTKe 1
8 JKU3HEHHBIN [IUKIT KIETKA
9 CrpoeHnue U pyHKIIUM OpraHU3MOB 17
10 Pa3mHOX€EHME U pa3BUTHE OPraHU3MOB 8 1 1
11 I'eHeTrka — HayKa O HACJIEICTBEHHOCTH M H3MEHYHBOCTH )
OpPTaHU3MOB

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTnka yemoBeka 3
15 Cenexuusi OpraHu3MOB 4 1
16 buotexHonorus u cuHTeTHYECKas OMONOTUs 4
17 PezepBHOE Bpemst 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 11
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11 KUIACC
KoanyectBo yacoB
Ne n/mm HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbI KoHTpo/IbHBIE UICKTPORHLIE (HPPOBLIC)
Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI
1 3apoxIeHUE U Pa3BUTHE SBOJIIOIIMOHHBIX TPEJICTABICHU B 4 1
Ounonorun
2 MuxkposBosronus u e€ pe3yiabTaThl 14
3 Makpo3BOTIOIHUS U €€ Pe3yabTaThl 6 1 2
4 [IpoucxoxaeHne 1 pa3BUTUE )KU3HU Ha 3emiie 15
5) [IpoucxoxaeHne yeaoBeKa — aHTPOIMOTEHE3 10 1
6 DKOJOTUsl — HayKa O B3aUMOOTHOIIICHUSX i)praHI/BUMOB u 3 )
HAJIOPTaHU3MEHHBIX CHCTEM C OKpYXKAroIIeH cpenoit
OpraHu3msl 4 cpesia 0OUTaHUs 1
8 DKOJIOTHS BUIOB U TIOITYJISIIIAMA
DKosorus cooduiecTB. IKOJIOTHYECKUE CUCTEMbI 12 1
10 buocdepa — rimobanbHas sxocucrema
11 YenoBek u OKpyKaromias cpeaa 1 1
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 10
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecTBo 4acoB
JJIeKTPOHHBbIE HU(PPOBLIE
n/ Tema ypoka KonTpoJibHbIe
Bcero o0pa3oBaTe/bHbIE Pecypchl
n padoThI
https://uchitel.club/events/ege-2020-
buonorus kak KOMIUIEKCHAsI HayKa M KaK 4acTh .
1 1 po-biologii-metody-nauchnogo-
COBPEMEHHOT0 00I1IecTBa )
poznaniya
JKuBble cucTeMbl M X CBOWCTBA 1
3 YpoBHEBasE OpraHU3aLUs KUBBIX CUCTEM 1
4 Hcropus oTkpsITHA M N3ydeHUs KieTkU. KneTounas 1
Teopus
MeTo1bl MOJIEKYIISIPHOI U KIIETOYHOM OMOJIOTHH.
5 [TpakTuueckas pabota «3ydeHre MeTo10B KIETOYHOU 1
ouonoruu (xpomatorpadus, anekrpodopes,
nuddepernmanpaoe eHTpudyruposanue, [1LP)»
6 XUMHUYECKUHN COCTAB KIETKU 1
7 MunepasnbHbIe BElecTBa KJIETKH, UX OMoorndecKas 1
poJb
8 OpranndecKue BemecTBa KJISTKH — OeIKH 1
CgoiicTBa, Knaccupukanys u GyHKIUU OeIKOB 1
10 Opraandeckue BeIecTBa KICTKH — YIIIECBOIbI 1
11 Oprannueckue BEeIeCTBa KIETKU — JUIHUIbI 1
12 Hyxneunossie kucnotsl. JJHK n PHK. 1



https://uchitel.club/events/ege-2020-po-biologii-metody-nauchnogo-poznaniya
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Crpoenue u pyakuuu ATOD. Jlpyrue

13 Hykneosuarpudocharsr (HTD)
14 CexBenupoanue JIHK. MeToasl reHOMHKH,
TPAHCKPUIITOMUKH, IPOTEOMUKH
15 MeToapl CTpYKTYpHOU OHOJIOTUN
https://resh.edu.ru/subject/lesson/38
16 Tunel knetok. [Ipokapuorndeckas kierka 47/start/8616/
N https://resh.edu.ru/subject/lesson/38
17 Crpoenue sykapuoTrnueckoi kiuetku. [Ipaktuueckas 47/start/8616
pabota «/3yueHue CBONCTB KJIETOYHOU MEMOpaHbI»
https://resh.edu.ru/subject/lesson/38
18 IToBepXHOCTHBIN anmnapar KJIEeTKH 47/start/8616/
OnHoMeMOpaHHbIe opraHou bl KieTkd. [IpakTudeckast https://resh.edu.ru/subject/lesson/38
19 pabota «/3ydyeHue IBUKEHUS LIUTOIIA3MBbI B 47/start/8616/
PACTUTENBHBIX KIETKAX»
https://resh.edu.ru/subject/lesson/38
[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPHUH,
20 47/start/8616/
IUIACTU/BL.
21 HememOpanHbIe OpraHoU/Ib! KJIETKH
22 Crpoenue u GyHKIUH 71pa
23 CpaBHuUTENbHASA XapaKTEPUCTHKA KIETOK DYKApHOT.
AccuMUISIINS U JUCCUMUWIISALIUS — JBE CTOPOHBI
24 metabonu3ma. Tunbsl oOMeHa BeecTs. JlaboparopHas
pabora «/3yyeHue KaTaTuTHIECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WM KaTanas3bl)»
25 DepMEHTAaTUBHBIN XapaKTep PeaKLUi KIETOYHOTIO



https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
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https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
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https://resh.edu.ru/subject/lesson/3847/start/8616/
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MeTtabonusma. JlaboparopHas padora «M3ydenue
(bepMEeHTaTUBHOTO PACLICTIIICHUS IEPOKCH 1A BOJOPOA B
PaACTUTEIIHHBIX M JKUBOTHBIX KIIETKAX)

26 benku-akTHBaTOphI U OCIKHU-UHTHOUTOPBI 1

27 ABTOTpO(HBIN THIT 00MEHA BEIIECTB 1

28 ®doTocunTe3 1

29 XeMOCHHTE3. 1
AHa’poOHbBIC OpraHu3Mbl. Buibl OpokeHusl.

30 JlaboparopHas pabota «CpaBHEHHUE MPOIIECCOB 1
OpO’KEHUS U ABIXaHUSD)

31 AdpoOHBIC OPraHU3MBI. JTAIbl YHEPTETHIESCKOTO 0OMEHa 1

39 OHeprust MeMOpPaHHOT' O TpalueHTa NpoTOHOB. CHHTE3 1
AT®: pabora nporoHHOII AT®-cuHTa3bI

33 Peaknimm MaTpu4HOTO CHHTE3a 1

34 Tpanckpunuus — marpruunslii cuate3 PHK 1

35 Tpancisuus u e€ 3ransl 1

36 KoaupoBanue amuHokuciot. Pons pubocom B 1
O6uocuHTe3e Oenka

37 Opraau3zanys reHoma y MpoKapuoT U yKapuoT 1

38 MonekynsipHble MEXaHU3MBbl HKCIIPECCHU T€HOB Y 1
YKapHOT
Bupycsl — BHEKIIETOYHBIE (POPMBI KU3HU U OOJIUTATHBIC

39 napa3utsl. [Ipaktuueckas padora «Co3ganue MoaeH 1
BUpYCa»

40 BupycHsbie 3a0051eBaHMs YeI0BEKA, dKUBOTHBIX, PACTCHHUI 1

41 HanotexHonoruu B OHOJIOTHH U MEUITIHE 1
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42 JKU3HEeHHBIN UK KIETKH 1

43 Matpuunsiii cuate3 JJHK 1

44 Xpomocomsl. JTaboparopHas padora «3ydeHue 1
XPOMOCOM Ha FOTOBBIX MUKPOIpENapaTax»»

45 JleneHue KJICTKHM — MHTO3 1
Tuns! knetok. Kapuokunes u nurokunes. Jlaboparopuas

46 pabora «HabmoeHre MuTO3a B KJIETKaX KOHYMKA 1
KOpEIKa JTyKa (Ha TOTOBBIX MUKPOIpEnaparax)»

47 Peryisiius »KM3HEHHOTO IUKJIA KJIETOK 1

48 Opranusm Kak eIMHOE I1eI0e 1

49 Tkanu pacrenuii. JJaboparopnas pabora «3ydyenue 1
TKaHEH pacTeHUI»

50 TkaHu )KUBOTHBIX U 4yesoBeka. JlaboparopHas padota 1
«3yueHne TKaHel KUBOTHBIX)»

51 Opransl. Cucremsl opranos. Jlaboparopnas padota 1
«M3yueHue opraHoB IIBETKOBOT'O PACTEHHSI»

52 Ornopa Tena opraHu3MoB 1

53 JIBI>KEeHE OpraHN3MOB 1

54 IIntanne opraHu3mMoB 1

55 [Muranue MO3BOHOYHBIX KUBOTHBIX. [IutieBapuTenbpHas 1
cucTeMa YeJoBeKa

56 JlpIxaHue opraHu3MoB 1

57 JIprxanue Mo3BOHOYHBIX KUBOTHBIX U YEIOBEKA 1

58 TpaHCcOpT BEmIeCTB y OPraHu3MOB 1

59 KpoBeHnocHas cucrema mo3BOHOYHBIX )KMBOTHBIX U 1

YCI0BCKa
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60 Brigenenne y opraHu3MoB 1
61 3ammura y OpraHu3MoB 1
62 NMMmyHHas cucrema yenoBeka 1
63 PazapakuMoCTh U peryJisiius y OpraHu3MoB 1
64 I'ymopanbHas peryssius ¥ SHIOKPUHHAS CUCTEMA 1
JKUBOTHBIX U YEIIOBEKa
https://resh.edu.ru/subject/lesson/53
65 DOopMbI pa3MHOKEHUST OPraHU3MOB 1 59/start/270999/
66 [TomoBoe pazMHOKEHUE 1
67 Meiios 1
["amerorenes. OOpa3oBaHUe U Pa3BUTHE MOJIOBBIX KIETOK.
68 JlaboparopHas paboTa «3ydeHne CTpOCHHSI MTOJTOBBIX 1
KJIETOK Ha TOTOBBIX MHKpPOITpErapaTaxj
https://uchitel.club/events/ege-2020-
po-biologii-embrionalnoe-i-
69 NunuBuayansHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3 1 ) " )
postembrionalnoe-razvitie-organizm
70 3akiagka OpraHoB U TKaHEH U3 3apOJIBIIIEBLIX JHUCTKOB 1
71 Poct u pa3BuTHE KUBOTHBIX. 1
PasmHuoxenue u pasputue pacrenuii. Jlaboparopnas
72 pabota «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIIIUX 1
pacTeHuin»
73 Ucropust cTaHOBIEHUS U PA3BUTHS T€HETUKH KaK HAyKH 1
74 OcHOBHBIE IOHATHSA U CUMBOJIbI T€HETHUKH. 1
75 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. 1 https://resh.edu.ru/subject/lesson/53

Monorubpuanoe ckpenuBanue. [Ipaktrudeckas padbora

86/start/301065/



https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://uchitel.club/events/ege-2020-po-biologii-embrionalnoe-i-postembrionalnoe-razvitie-organizm
https://uchitel.club/events/ege-2020-po-biologii-embrionalnoe-i-postembrionalnoe-razvitie-organizm
https://uchitel.club/events/ege-2020-po-biologii-embrionalnoe-i-postembrionalnoe-razvitie-organizm
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
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"M3ydeHue pe3ysibTaTOB MOHOTHOPHTHOTO CKPEIIMBAHHSI
y Ipo3oduier”

]_[I/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1
CKPEILHBAHUSA
77 AHnanuzupytoiiee ckpeuuBanue. Hernonnoe 1
JOMHMHHUPOBAaHUE
Jurubpunnoe ckpenmBanue. [Ipaktudeckas padbora
78 «M3ydenune pe3ynpTaToB IUTHOPUIHOTO CKPEIIMBAHUS Y 1
TPO30(HITBI»
79 [uTonornueckue OCHOBBI JUTHOPUIHOTO CKPEIIUBAHMS 1
80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIECTBEHHOCTH 1
82 I'eneruka nona 1
83 I'eHoTHIT Kak 1ENIOCTHAS CHCTEMA 1
84 I'eneTndecknii KOHTPOJIb Pa3BUTHUS PACTEHHM, )KUBOTHBIX 1
U 4eJI0BeKa
https://uchitel.club/events/ege-2020-
85 M3mMeHunBOCTh NPU3HAKOB. BUABI N3MEHYMBOCTH 1 po-biologii-vidy-izmenchivosti-chast-2-
vse-chto-vy-khoteli-uz
86 MoaudukannoHHass “3MEHINBOCTh 1
BapuanuoHHsbli psJ v BapualMoHHasl KpUBasl.
87 JlaGopatopHas pabota «lccienoBanue 3akoHOMEpHOCTEH 1
MoauduKaIMOHHON n3MeHunBocTh. [locTpoeHue
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW»
88 I'enotunuyeckas n3MeHUnBOCTh. KoMOMHAaTHBHAS 1
U3MEHUYUBOCTD
89 MyTanuonHasi U3SMEHYUBOCTb. 1



https://uchitel.club/events/ege-2020-po-biologii-vidy-izmenchivosti-chast-2-vse-chto-vy-khoteli-uz
https://uchitel.club/events/ege-2020-po-biologii-vidy-izmenchivosti-chast-2-vse-chto-vy-khoteli-uz
https://uchitel.club/events/ege-2020-po-biologii-vidy-izmenchivosti-chast-2-vse-chto-vy-khoteli-uz
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90 3aKOHOMEPHOCTH MYTAILIMOHHOTO MpoIecca. DNUTCHETHKA 1
Y 3MIUT€HOMHUKA
01 ['eneruka yenoseka. [IpakTuueckas pabota 1
«CocTaBieHue U aHaJIU3 POJOCIOBHOMN»
92 Metoapl METUIIMHCKON T€HETUKHI 1
93 3HaueHUe MEIUIMHCKON Nr€eHETUKU B IPEOTBPALLICHUN U 1
JICUEHUHU TeHETHYECKUX 3a00JIeBaHUI YeI0BEKa
OcHoBHble oHATHUSA cenekiun. JlaboparopHas padota https://resh.edu.ru/subject/lesson/38
94 «3y4yeHne copToB KyJIbTYPHBIX PACTEHUI U OPOJL 1 61/start/295751/
JIOMAIITHUX KUBOTHBIX)
95 MeTobl cenekimonHoi pabotsl. JIabopaTopHas pabora 1
«3yyeHne METOI0B CENEKLIUHU PACTEHUN»
96 JlocTrxkeHus ceneKInn pacTeHU U )KUBOTHBIX. 1
[IpakTuueckas pabora «IIpuBruBKa pacTeHHID»
97 CoxpaHeHue, U3y4eHHe U UCII0JIb30BaHUE T€HETHUECKUX 1
pecypcos
98 brorexHonorus Kak Hayka U OTpaciib MPOU3BOJICTBA. 1
99 OcCHOBHBIC HaNPABJICHUS CHHTETUICCKOW OMOJIOTUN 1
100 | XpomocoMmHas ¥ TeHHas] HHKEHEPHS 1
101 MenunuHckrue OMOTEXHOIOT I 1
102 Pesepeubrit ypok. [ToBTropenue, o0o061menne, 1
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4



https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
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11 KUIIACC
Ne n/n Tema ypoka Koumnecrso 1acos D/1eKTPOHHbBIE HH(PPOBbIE
Bcero KonTtpoJsbHbie o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 SsomomuonHas Teopus U. Japsiia 1 https://resh.edu.ru/subject/lesson/539
3/start/131997/
2 JIBroky1pe cuiibl 3BOIOLMU BUAOB 110 Y. JlapBuHY 1
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIH 0TOOD
4 DOopMUPOBAHUE CUHTETUYECKON TEOPHUH IBOIIOLIMHI 1
5 DTanbl H3BOIIOIMOHHOTO MpoLecca: 1 https://resh.edu.ru/subject/lesson/539
MHKPO3BOJIIOLMS U MAaKPO3BOJIIOIH 1/start/301036/
6 [Tonmymnsauus — aneMeHTapHas €IMHUALA BOJIOLUN 1 Ietps:ffnen.oe oL Bine rsson/ 10
9/start/119943/
3akoH reHernueckoro pasHosecus k. Xapau, B.
7 Baitn6epra. JlabopaTopHas pabora «BplsiBieHue 1
M3MEHYMBOCTH y 0c00€ei 0JTHOTO BUIa»
8 DneMeHTapHbIe (GaKTOPHI IBOTIOLNU 1
9 Dddekt ocnoarens. IhPexT OyTbUIOUHOTO 1
rOpJIbIIIKA
10 Murpauuu. M30numuu nonysuuii: 1
reorpaduyeckas, OnoJorudecKas
11 EcrecTBeHHbII 0TOOp — HampaBisonuii hakTop 1
IBOJIIOLIMH
12 [TonoBoii oT60Op 1



https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
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[TpucnocoOIeHHOCTh OPraHM3MOB KaK pe3yybTaT
MUKpO3BOJIONMH. JlaboparopHas paboTa

https://uchitel.club/events/chto-my-

13 . znaem-o-napravleniyakh-evolyutsii-
«I/I3yquUHe apoMop(}o30B ¥ HAMOAAANITALUN Y organicheskogo-mira-otvety-|
pPaCTeHHI U YKHUBOTHBIX)

[Ipumeps! npucnocodIeHU Y OpraHu3MoB:
Mopdoornueckue, Gu3noIornIecKue,

14 OmoxuMHYecKue, mopeneHdeckue. Jlaboparopuas
pabota «IIpucmocobiaeHus OpraHu3MoB U UX
OTHOCHTEJIbHAs 11eJ1€CO000Pa3HOCTh)»

Bun, ero xpurepuu u ctpykrypa. JlaboparopHas

15 paborta «CpaBHEHHE BUAOB IO MOP(POIOTHUECKOMY
KPUTEPHIO»

16 Crpykrypa BUIA

17 BunoobpazoBanue kak pe3yabTaT MUKPOIBOITIOIUN

18 CBs13b MUKPO?BOJIIOIIMH U STTHIEMHOJIOTUN

19 Makponsosronus. [TaneoHTonornueckne MeTo bl
M3YUYEHUS SBOJIIOLIUU

20 buoreorpaduueckre METOIbI H3YUESHUSI IBOJIOIIHI

21 OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-

MOP(OJIOTHYECKUE METO Bl N3YUEHHS SBOITIOIINT

99 MorexyssipHO-TeHeTHYeCKHe, OMOXMMHUYECKHE U
MaTeMaTHYeCKUEe METO bl N3YUEHUS SBOJIIOLIUU

23 OO111e 3aKOHOMEPHOCTH HBOJIIOLIH

24 AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMITOB
SBOJIIOLIMU

https://resh.edu.ru/subject/lesson/387
25 Hay4nbie rUnmoTe36l MPOUCXOXKACHUS KU3HN Ha

4/start/301094/



https://uchitel.club/events/chto-my-znaem-o-napravleniyakh-evolyutsii-organicheskogo-mira-otvety-i
https://uchitel.club/events/chto-my-znaem-o-napravleniyakh-evolyutsii-organicheskogo-mira-otvety-i
https://uchitel.club/events/chto-my-znaem-o-napravleniyakh-evolyutsii-organicheskogo-mira-otvety-i
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3874/start/301094/
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3emiie

26 JloHayuHbI€ MPEACTABICHUS O 3aPOXKICHUH KU3HU

27 OcHOBHBIE 3Tallbl HEOPraHUYECKON IBOJIIOLINN

28 ['unoTessl 3apoXKACHUS KU3HA
HcTopus 3eMau 1 METO/IbI €€ N3YUEHHUS.

29 JlaboparopHas pabota «/3ydenue u onucanue
HCKOMAEMbIX OCTAaTKOB IPEBHUX OPTraHU3MOBY

30 HauanbHble 3Tanbl OpraHnuecKon IBOIIOIIH

31 DBOJIIOLMS 3YKAPUOT
OcCHOBHBIE 3TaIlbl BOIIOIUN PACTUTEIHLHOTO MHPA.

32 [IpakTuueckas pabora «M3ydyeHune ocoOeHHOCTEN
CTPOEHUS PaCTEHUI pa3HBIX OTAEIOB»

33 OCHOBHBIE 3TaITbl YBOJIOINH KHBOTHOTO MHpa
OBouoLus )KUBOTHBIX. [IpakTHueckas padoTa

34 «3yuenne ocoOeHHOCTEN CTPOEHUS TO3BOHOYHBIX
KHBOTHBIX)»

35 Pa3Butue xu3Hu Ha 3emiie 1o IpaM U NepuoaaM

36 MaccoBbie BBIMUPAHUST — SKOJIOTHUIECKHE KPHU3UCHI
MPOILLIIOTO

37 CoBpeMeHHBIN YKOJIOTUYECKNN KPU3HUC, €ETO
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpPraHMYeCKOro MpoIIIoro

39 OcCHOBHBIE CHCTEMAaTUYECKHE TPYIITbI OPTaHU3MOB

https://resh.edu.ru/subject/lesson/495
40 AHTpPOIIONOIUsI — HayKa O 4eJIOBEKE 1/start/290181/



https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
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PaszButne Hpe,Z[CTaBJ'IeHI/Iﬁ O IMMPOUCXOXKIACHUHN

41
YeJI0BeKa
MecTo yenoBeka B CUCTEME OPTaHHYECKOT0 MUPA.
42 JlaGopaTtopHas pabota «/3ydeHue ocooeHHOCTEMH
CTPOCHUSI CKeJIeTa YeJIOBEKa, CBA3aHHBIX C
MIPSIMOX OKJICHUEM»
43 JIBU>KyIIHe CUIIbl aHTPOTIOTeHEe3a
44 CooTHoIIeHNE OMOIOTHYECKUX M COITHATBHBIX
(hakTOpPOB B aHTPOIIOTEHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
46 [Taneorenerrka 1 najaeoreHOMUKa
47 DBOJTIOHS COBPEMEHHOTO YeJIOBEKa
48 Yenoseueckue pachl. [Ipaktuueckas padbota
«3yueHne SKOJOTHYECKHX aJanTaluil 4eJIoBeKay
49 MeXIUCIUTIIMHAPHBIE METOIBI aHTPOIIOJIOTUN
50 3apokIeHUE U Pa3BUTHE YKOJIOTUN
Metonst skonorun. JlabopaTtopHast pabota
51 «3yueHne MeTo10B HKOJIOTHUECKUX
HCCIIE0BAHMIN
52 3HaueHue YKOJIOTUIECKUX 3HAHUMN IS YeJIOBeKa
53 Okonorndeckue GaKTopsl
Abuotnueckue pakTopbl. CBET KaKk IKOJIOTHUECKUN
54 (dakTop. JTaboparopnas pabota «BrisiBieHue
MIPUCIIOCOOICHUI OPTaHU3MOB K BIIHSHHUIO CBETA»
55 Abuortnueckue Gaxktopsl. Temneparypa Kak

sKosioruueckuit paxrop. Jlaboparopnas padota
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«BbIsBIEHNE TPUCTIOCOOIEHUI OpraHU3MOB K
BIIMSHUIO TEMIIEPATYPBD)

AbuoTtrueckue pakropbl. BiaxkHOCTh Kak
aKoJornueckuit pakrop. JlaboparopHas padbora

>0 «AHaTOMHYECKHE OCOOCHHOCTU PACTEHUH U3

Pa3HBIX MECT OOUTAHUS

https://resh.edu.ru/subject/lesson/539

o7 Cpenpl 0OMTaHUS OPTaHU3MOB 2/start/8378/
58 Buonornveckne puTMbl
59 JKuznennbie GopMbl OpraHU3MOB
60 buotnueckue hakropsl
61 3HaueHre OMOTUYECKUX B3aUMOIENCTBUAM I

CYIIECTBOBAHHS OPTaHU3MOB B CpeJie OOUTaHUS
62 DKOJOTHYECKHE XapaKTePUCTUKHU TOMYIISALIUN
63 OCHOBHBIE TIOKA3aTeNN TOMYJISIHHA: YACICHHOCTb,

IJIOTHOCTD, BO3pPAcTHAS U TIOJIOBAsi CTPYKTYpa
64 OCHOBHBIE TIOKA3aTEeH OIS POXKIAEMOCTb,

MIPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPAITHH
65 DKoJoru4ecKasi CTpyKTypa MomyJsiuu
66 JlnHaMuKa TONYIISIIAN U €€ PeryIsus
67 Kpussle pocra uncnennoctu nonyisanuu. Kpuseie

BBEDKHBAHUS

Okonoruyeckast HaIIa Bujaa. JlabopaTopHas pabora https;//v!deo.umkl'ne_t/wdeo/lg-
68 mestoobitanie-organizmov-

«[IpucmocobeHnst CeMsIH PaCTCHHI K PacCEICHUIOY

ehkologicheskie-nishi.html



https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://videouroki.net/video/18-mestoobitanie-organizmov-ehkologicheskie-nishi.html
https://videouroki.net/video/18-mestoobitanie-organizmov-ehkologicheskie-nishi.html
https://videouroki.net/video/18-mestoobitanie-organizmov-ehkologicheskie-nishi.html
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https://resh.edu.ru/subject/lesson/494

69 Bun xak cucrema nomynsuit 9/start/119943/

20 3aKOHOMEPHOCTH MOBEICHHS 1 MUTPALIUI
KUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITasi cucTeMa

73 KpyroBopot BeIiecTs 1 MOTOK SHEPTUU B
9KOCUCTEME

74 OcHOBHBIE TOKA3aTEIN IKOCUCTEMBI

75 DKOJIOTUYECKUE TUPAMU/IBI

76 N3menenns cooOIecTB — CyKIIECCHHI

77 [TpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK.
DKocHCcTeMbl MOPEW U OKEaHOB

78 [TpupoHbIe 3KOCHCTEMBI. DKOCUCTEMBI TYHJIP,
JIECOB, CTENEM, IYCTHIHb

79 AHTpOIIOT€HHBIE YKOCUCTEMBI

80 VYp6oskocucremsl. [IpakTrueckas pabota
«M3ydenue u onrcaHue ypoOIKOCUCTEMBI»

81 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX
B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX
MexaHu3MBbl BO3/IEUCTBUS 3arPsI3HEHNUN pa3HbIX

82 TUIIOB Ha CyOOpraHU3MEHHOM, OPTaHU3MEHHOM,
MOTYJISIIUOHHOM U 9KOCUCTEMHOM YPOBHSAX

83 buocdepa — obmernianerapuas 060109ka 3eMiu https://resh.edu.ru/subject/lesson/539



https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/5394/start/119104/
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4/start/119104/
84 Yuenne B. W. Bepraackoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI 1
86 KpyroBopoTsl BeniecTB 1 OMOreOXUMHUYECKUE 1
IIUKITBI
87 3onanbHOCTH OuOoCchepsl. OCHOBHBIE OMOMBI CYIITH 1
88 YcToiuuBoCcTh Ouochepsl 1
89 DKOJIOTUYECKHE KPU3UCHI M UX TPUYHHBI 1
https://videouroki.net/blog/vidieourok-
90 BozneiicTBue uenoBeka Ha 6uochepy 1 osnov'\./—ratsmnaI—nogho-prlrodopol-
zovaniia.html
o1 AHTponorveHHoe BO3/ICIICTBIE HAa PACTUTENbHBIN U 1
KUBOTHBIA MHP
92 Oxpana npupozsl 1
93 OCHOBHBIE TIPUHITUTIBI YCTOHYHBOTO Pa3BUTHS 1
YeJI0BEYEeCTBA U TIPUPO/IBI
04 PanmonansHoe MpUpPOAONONBE30BaHNE U COXPAaHEHUE 1 1
OMOJIOTHUUECKOTO pa3HO0Opa3us 3emiin
95 O6061mmenue o Teme «MUKPOIBOTIOIUS U €€ 1
PE3YIbTATHI»
96 O6061meHne o Teme «Makpo3BOITIOIUS U €€ 1
PE3YIbTAThI»
97 O600mmenue o teme «IIporcxoxaeHne u pa3BUTHE 1
YKU3HU Ha 3eMIIe»



https://resh.edu.ru/subject/lesson/5394/start/119104/
https://videouroki.net/blog/vidieourok-osnovy-ratsional-nogho-prirodopol-zovaniia.html
https://videouroki.net/blog/vidieourok-osnovy-ratsional-nogho-prirodopol-zovaniia.html
https://videouroki.net/blog/vidieourok-osnovy-ratsional-nogho-prirodopol-zovaniia.html
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08 Oo6o06menue o Teme «IIpoucxoxaeHne yenoBexa — 1
AHTPOTIOTCHE3)

99 O06001meHne o TeMe «KOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTraHU3MOBY
O606m1eHne o Teme «OpraHu3Mbl U cpeaa

100 1
oOHUTaHH

101 O060061IeHre 10 TeMe «DKOJIOTHS BUJIOB H 1
TIOITYJISILA

102 O606mmenue o teme «buochepa — rmodanpHas 1
IKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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