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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 (6MOTeOIICHOTHYCCK U ),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kusnp kak popma cymectBoBaHus MaTepu. Hayku, nzydaroriue XUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTaHHU3aIUH.

W3ydeHue >XKUBBIX cUCTeM. Merojabl Omonorndeckoil Hayku. HabmioneHue, m3MepeHue,
AKCIIEPUMEHT, CHUCTeMaTu3alusi, MertaaHanu3. lloHsTHe O 3aBUCUMOM M HE3aBUCUMOM

nepemeHHoi. IlmanmpoBanne skcnepumenta. [loctaHoBka W mposepka rumore3. Hynesas
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runore3a. [loHsTue BEIOOPKU u €€ AJOCTOBepHOCTh. 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 OpraHu3alluy 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 «/cnonb30BaHKE pPa3IUYHBIX METOJOB IPU H3YyUYEHUH 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 uKkcuposanHvlx Kiemox. DIEKTPOHHAS 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.
MunepasnbHble 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€JIKOB.
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 kucnorsl. JJHK u PHK. Ctpoenue HyknenHOBBIX KucioT. HykimeoTtuael.
[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
byukun  AT®. BocctaHoBineHHbIE TNEpEHOCYMKH, HUX (YHKIUH B KJIeTKe. /[pyeue
HYKaeo3uompugocgamol (HT D). CexBennpoBanue  JIHK.  Memoow  cemomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMUYECKHEe M OMO(pHU3NYECKHE HMCCIEIOBAHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooerupoganue cmpykmypvl 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. Yunkusnc, P. ®pankinun, @. Caurep, C.
IIpy3unep.

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

Tabmuubl u cxemsl: «llepuoanyeckass TabiuIa XUMHUYECKUX 3IIEMEHTOBY», «CTpoeHue

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

O6opynoBaHue: XuMudeckas ocyzia 1 000opy10BaHUE.

JlaGopaTopHnas padora «OOHapyxeHue OEJIKOB C IOMOIIbIO KAUECTBEHHBIX PEaKIUil».

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

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYECKass M IMpokapuoTuyeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue TMpOKApUOTHYECKOM KieTkh. KiertouHas crTeHka OakTepwii W apxei.
OcobeHHOCTH CTPOEHUs TeTepoTpodHOM U aBTOTPO(DHON MPOKAPUOTUUYECKHX KJIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenne u (QyHKIIMOHHPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mnasmanemma). CrTpykTypa Iula3MaTtudyeckoil MemOpanbl. TpaHcopT BelecTB uepes
M1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obneryénnas nuddQysus), aKTUBHBIN
(epBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcmopT). [lomynponunaemocts memOpansl. Pabora
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOMUTO3: MUHOIUTO3, paronnTo3. Dk3ounTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMHU KIETOUHOW CTEHKH pacTeHH, rpuOoB.

[Murornasma. Ilurozons. Llurockener. [IBwkeHue uuromiaazMbl. OpraHouabl KIIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIazmaTrueckas cetb (JI1C), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (YHKIUU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyISIpHOTO peTukynyma. Mexanusm nanpasnenus 6enxkoé ¢ JIIIC. Cunres
pacTBopuMbIX  OenkoB. CuHTE3  KJIEeTOYHBIX  MeMOpaH. ['mankuit  (arpaHyisipHbIl)
sHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onbmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJeTke. Bakyonu pacturenbHbix KieTok. Kierounslit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKU: MHUTOXOHAPHUH, IIACTUABL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepesxckosckuil, JI. Mapzynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTH]IBI
(OTOCUHTE3UPYIOUINX DYKapHOT. XJIOPOIJIACThI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuN.

HememOpannbie opranouzs! kieTkd CTtpoeHue M (GyHKIHH HEMEMOpaHHBIX OpraHOHIOB

KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
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Mukpogpunamenmsi. MBIILIEUHbIE KICTKU. AKMUHOBblE KOMNOHEHMbl HEeMbIUEUHbIX KIEmOK.
MukpoTtpybouku. Knerounsiii nentp. CTpoeHHe M [BHUXKEHHE JKI'YTUKOB M PpPECHHYEK.
MuxkpoTpy6ouku nutormasMel. Llentpuons. benku, accoyuuposannvle ¢ Mukpoguramenmamu u
muxpompyboukamu. Momopuvie 6enxu.

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

Knerounsle  BkitoueHus.  CpaBHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  3YKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHO).

JdeMoHcTpannn

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

Tabmuubr u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIIeTKN», «CTpOEHUE PAaCTUTENBHON KIeTKW», «CTpoeHne MUTOXOHAPUNY, «Snpo», «CtpoeHne
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 «lccnenoBanue mia3Moin3a U AEMIa3MOJIN3a B PaCTUTENIbHBIX
KJIETKax.

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

Tema 6. O0MeH BelecTB U NPeBpalliecHHe JHEPIUH B KJIeTKe

AccUMWISIIIMS U TUCCUMWIISILIMSL — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIECTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KuciIopoaa B OOMEHHBIX Ipoleccax.
OHepreruyeckoe obOecrnieueHue kietku: npespamieHue AT B 0OMEHHBIX Ipoleccax.
@depMEeHTAaTUBHBIN XapakTep peaknuid KIeTOYHOro Mmeraboiusma. DepMeHTHl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M jaedcTBus. KodepmeHntbl. OTianuus (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  belku-akTUBaTOppl U OEIKU-UHTMOMTOPBHL.  3aBUCUMOCTb  CKOpPOCTHU
(bepMEHTAaTUBHBIX PEAKINIl OT pa3INnYHbIX (PAKTOPOB.

IlepBUUHBI CHHTE3 OpraHMYECKHUX BeEIIEeCTB B KieTke. DorocuHTe3. AHOKCUCEHHbIU 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. IIpogyKTUBHOCTD (HDOTOCHHTE3A.
Bnusinue paznuyabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHTte3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUGUIUPYIOIIHE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HaU€HUE XeMOCHHTE3a.

AHa’poOHbBIe opraHu3Mbl. Buasl OpoxxeHus. [IpoaykTel OpOXKEHHUS U MX HCIIOJIb30BAHUE
4yelloBeKOM. AHa’poOHbIE MHUKPOOPraHM3Mbl KaKk OOBEKThl OMOTEXHOJIOTMHU U BO30YyIUTENU
Oose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEpPreTudeckoro obMmeHa. I[ToATOTOBUTENBHBIN JTarl.
['mukonn3 — 6€CKUCIOPOAHOE PACUICTIIICHUE TIFOKO3BI.

buonoruueckoe okucieHue, WM KIETOYHOE JbIXaHue. Poilb MUTOXOHApPUI B mpolieccax
Oounonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHue.
Ouepeusi memopanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnou ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BEWIECTB Tepel  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIECKOr0 0OMEHa.

JdeMoHcTpannmn

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

Tabmuiper 1 cxembl: «DoToCUHTE3Y», «DHEpreTuueckud oomeH», «buocuHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XeMOCUHTE3Y.

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

JlabopaTopnasi pabora «lI3ydyeHue KaTaaTUTHUYECKONW aKTUBHOCTU (GEpPMEHTOB (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.

JlabopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacieacrBenHass nHGOPMANKs M peaJn3anus eé B KJeTKe

Peakmuu matpudHOTO cHMHTe3a. [IpHHIMIT KOMITIEMEHTAPHOCTH B PEAKIUSAX MATPUIHOTO
cuHTe3a. Peanmmzamms HacneAcTBeHHON wWHQoOpManuu. ['eHeTHYeCKWil KOJ, €ro CBOMCTBA.
Tpanckpuniuss — MatpuuHblid cuaTe3 PHK. [lpuHIMIBI TpaHCKpHUMIIMKA: KOMIUJIEMEHTApHOCTb,
AHTUIIAPAUIEIBHOCTh, 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 pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeruu 2eHos. OpraHu3anusi 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. Peryisius oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocras.

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

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

buoungpopmamuxa: unmezpayus u ananuz 6orvuux maccugog («bigdata») cmpyxmypHuix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwne. 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 «Co3iaHue 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
(MOCTMUTOTUYECKUIT), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEpPHOIbI
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. J(MIJIOWIHBIA M TaryIoWJHBIA HAOOPHI XPOMOCOM.
["'omosiornynbie XpoMocoMel. [1010BbIE XPOMOCOMBEI.

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

MHUTO3a. KapI/IOKI/IHe3 U IIUTOKUHE3. broaornueckoe 3Haue€HUEe MUTO34.
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Perynsiiuss MUTOTHYECKOTO IMKIA KiIeTKH. [Iporpammupyemasi KieToyHas THOenb —
arornTo3.

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

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

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

JlabopaTopnasi padora «l3ydueHrne XxpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTopnas pabora «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 KUZHEICATEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpTaHU3MBI.

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

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUIUNH U PaCTOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: JIUTETHAIbHAs,
COEIMHUTEINIbHASA, MbllIeuHas, HepBHas1. OCOOEHHOCTU CTPOEHHUS, (PYHKIHMH M pacroyioKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble U reHEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
KUBOTHBIX U 4YesioBeka. DyHKIIMM OpraHOB M CHCTEM OPTaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIll U BHyTpeHHUI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS

KOCTE.



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

JIBuKeHHEe OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
JKTYTUKOBOE€, pECHUYHOE. J[I[BM)KEHHE MHOTIOKJIETOYHBIX PACTEHUH: TPONU3Mbl U HACTHUHU.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX M YeJIOBEKa: MbllieyHas cucrema. Pedrekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

IIntanue opranuszmos. Ilormomenye BOAbI, YITIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMU. [luTtaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE IHUIIEBAapEHUE.
IlutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTENBHOTO Tpakrta. llumeBapurenbHble
’kenesbl. [InmmeBapuTenbHas cucTeMa 4el0BeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue xuBOTHBIX. [{uddy3us razos yepes
MOBEpXHOCTh KIeTKU. KokHoe npixanue. J[prxarenbHas MOBEpXHOCTh. KabepHoe u JEroyHoe
IpIXaHue. JIpIXaHWe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMsI JETKUX ITI03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas CHUCTEMa 4YelOBeKa. MeXxaHu3Mm
BEHTWISILIMM JIETKUX Y NTUL U MIIEKONUTAOIUX. Perynsauus asixanus. JpxaTenbHble 00bEMBI.

TpancnopT BelIeCTB y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHOcHas cucrema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHHsl.  OBOJIIOLIMOHHBIE  YCIOXKHEHHMSI  CTPOEHUS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsus.

Boinenenne y opranu3moB. Beigenenwe y pacreHuil. BblneneHue 'y KMBOTHBIX.
Cokpatutenbuple Bakyoiau. Opransl BblieneHus. PuibTpanus, cekpeuuss U oOpaTHOe
BCaChIBaHME KaK MEXaHMU3Mbl pabOThl OPTaHOB BblAeNeHUsA. CBSA3b MOJOCTU Tela ¢ KPOBEHOCHOM
U BBIIEIUTENBHOW CUCTEMaMU. BpineneHue y MO3BOHOYHBIX XUBOTHBIX M 4YesoBeka. Iloukwm.
Crpoenue u ¢pyHKIMOHUpOBaHHE HeppoHa. OOpa3oBaHNE MOYH Y YETIOBEKA.

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

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or Oone3neil. MMMmyHHas cuctema uesnoBeka. KeTO4HbII M TyMOpajdbHBIH HMMYHHUTET.
Bpoxnéuuslif ¥ mpHOOpeTEéHHBIM  cnenuduueckuii UMMYyHUTET. Teopus  KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Dpmux, ®@. M. beprer, C. ToneraBa). Bocnanutenbabie OTBETHI

OpTraHHUu3MOB. Pons BpO)KI[éHHOI‘O HUMMYHUTCTA B pa3BUTHU CUCTCMHBIX 3a00JIeBaHU.
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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 pediuexTopHas peryisius y >KUBOTHbIX. 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 peryisiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesioBeka. JKenessl
OSHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiCTBME TOpMOHOB. B3auMOCBA3b HEpPBHOU U
9H/IOKPUHHOMN cucteM. ['unoranamo-runodusapHas cuctema.

JdeMoHcTpannn

IToptper: U. I1. ITaBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCIH,
«bakrepun», «lIpocreiimmey», «OpraHel LBETKOBBIX pacTeHul», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHe HaceKOMbIX», «TkaHuM pacTeHMID,
«KopneBbie cucrempl», «CtpoeHue credisn», «CTpoeHHe IUCTOBOM IMIacTUHKWY», «TkaHu
KUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cucreman,
«/pixaTenbHas  cucreMa», «HepBHas cucrema», «Koxa», «MbplleyHas cucremar,
«BplaenurenpHas cucreMa», «DHIOKpPHHHAs cucTeMay, «CTpoeHue Mplb», «MMMyHUTETY,
«KumeunononoctHeie», «CxeMa NUTaHUs pacTeHUul», «KpoBeHOCHbIE CHCTEMBbI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rusipb», «CTpoeHue miaHapumn», «BHyTpeHHee CTpOEHHE J107K/IEBOTO
yepBsi», «HepBHas cucrema pwi6», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHass cucrema nrtuny, «HepBHas cuctemMa MIIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Peduaexc».

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHEeW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKHUBbBIE
HK3EMIUIIPBl KOMHATHBIX pacTeHUi, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE MpenapaThl
KUBOTHBIX, CKEJIEThl TI03BOHOYHBIX, KOJUIEKIIMHA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHuEe 1S JIEMOHCTpAllMd IOYBEHHOIO ¥ BO3AYIIHOTO THTAaHUS PACTEHUH,
paciieruieHusl Kpaxmaina u OenkoB 1oj JeiicTBUeM (epMeHTOB, 000OpyAOBaHUE st
JEMOHCTpPALMM OIBITOB 110 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKHX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKEHHM, MOJIETN T'OJIOBHOTO MO3Ta Pa3INYHbIX dKUBOTHBIX.

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

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOKeHHe M PAa3BUTHE OPraHNU3MOB

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

ITonoBoe pasmHoxkeHnue. IlonmoBeie kneTku, uiam ramersl. Meio3. Cragum wmeio3sa.
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.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KJeTOK. Cnepmarorene3 u ooreHe3. CTpoeHHE IMOJOBBIX
KIIETOK.

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

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
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. OcoOEHHOCTU IPOOJICHUST MIICKOMUTAIOMIMUX. 3apOJIbIIEBbIC JIMCTKH (TACTPYJIALINA).
3aknagka OpraHoB M TKaHeW U3 3apoABIIIEBBIX JIMCTKOB. B3anMHoe BiHMsHHE dacTeil
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akiajka TIUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3ylbTaT HEpPapXW4YECKUX B3aUMOJCHCTBMM TeHOB. BimsgxHue 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 PA3BUTHUSI, UX PACHPOCTPAHEHHE B MPUPOJIE.
Tumbl pocta XUBOTHBIX. DaKTOPBl PETYISIIIUM POCTAa KUBOTHBIX U dYenoBeka. Cramuu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrHYECKHEe TPOIECCHI.

PasmHoxenue u pasutue pacreHuil. I'ametrodputr u cnopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. [ameTorenes y pacTeHUM.
OmnnonoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOWHOE OIIOJOTBOPEHHE Y
I[BETKOBBIX pacTeHuit. OOpa3zoBaHUe U Pa3BUTHE CEMEHH.

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 XJaMHJIOMOHAAbDY, «Pa3MHOXKEHUE »HBIJIEHB», «Pa3MHOXEHHE THAPBIY,
«Meito3», «Xpomocombl», «['amerorenes3y», «CTpoeHHE SHULEKIETKH U CIEPMATO30HAa,
«OCHOBHBIE CcTaguu OHTOreHesa», «lIpsmoe u Hempsimoe pazButue», «Pa3zBuTHE MaMCKOTO
Kyka», «Pa3zBurue capanum», «Pa3Butre IArymku», «/{BolHOE OMIOJOTBOPEHUE Y LBETKOBBIX
pacteHui», «CTpoeHHe CeMsH OJHOAOJBbHBIX M JIBYAOJBHBIX pAacTeHUi», «KU3HEHHBIH LUKI
MOPCKOW  KamycTbl», <«OKM3HEHHBIM LHMKI MXa», <OKU3HEHHBIA LMK MarnopOTHUKAY,
«KW3HEHHBIN IUKIT COCHBI».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MHUKPOIIPenapaThl SHIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozenb «L{MKI pa3BUTHUS JATYILIKA.

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

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

Jladoparopnas padora «CtpoeHne opraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. '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'. . Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEJIbHbIE
TEHbI, aJbTEPHATHUBHBIC MPU3HAKU, JOMUHAHTHBIN W PEUECCHUBHBIA MPU3HAK, TOMO3UIOTA,
reTepPO3UroTa, YUCTasi JIMHHS, THOpUIbI, TeHOTur, ¢(eHOTHN. OCHOBHBIE METOIbl TCHETHKU:
TUOPUAO0IOTHUECKUM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TE€HETUYECKHIA.

JleMoHCTpanun

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. /1. Kapnieuenko, 0. A. ®ununuenko, 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. IlepBblii 3akoH MeHaens — 3aKOH €AMHOO0Opasus
rubpuaoB nepBoro nokojeHus. IlpaBuno nomunupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus pu3HakoB. LluTonoruyeckne OCHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI T'AMET.

AHanuzupyrouiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclIeZJOBAHMUS.
Pacmenienne npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHUH.

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

CuernneHnoe HacienoBanue npusHakoB. Paboter T. Moprana. CrienieHHOe HacleI0BaHNE
T€HOB, HAPYIIEHHUE CLEIUICHUS MEXAYy TeHaMu. XpOMOCOMHas TEOpHUsl HACJIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHU3M OIPEAEIICHUS I0jJa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanue npu3HaKkoB, CHEIVIEHHBIX C IIOJIOM.

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

I'eHeTMYECKUH KOHTPOJIb PAa3BUTHA pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKXkKe
(bU3MONOrMUecKUX TPOIECCOB, TIOBENEHUS U KOTHUTUBHBIX (yHKuui. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBHUS «XO3MMH — MAapa3suT» U «XO3SMH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacJeICTBEHHON nH(popMaluu B
ITOKOJICHUSIX KJIETOK M OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuupl u cxemsl: «[lepBbiii 1 BTOpO 3akoHBI MeHaens», «Tpetuit 3akon MeHuemns»,
«AHanu3upyollee ckpenBanue», «HenoiaHoe nomuHupoBanuey, «CLeIIeHHOe Haclel0BaHHe
PU3HAKOB y Apo30¢uiby, «I eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo3oQuiis»,
«Kapuotun nruns», «MHOKECTBEHHBIN auienn3M», «B3anMozaelicTBue reHoB».

Ob6opynoBaHue: MOJENb sl JEMOHCTpPAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTrO
MIOKOJIEHUSI W PACIICIUIEHUS MPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHMOIO
HACJIEeI0BAHMS NIPU3HAKOB, MOJENb ISl JEMOHCTPALMK CLEIJIEHHOTO HACIEA0BAHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapart: «Jpo3opunay.

IIpakTnyeckass padora «lI3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKpPELIMBAHUS Y

JIPO30(UITBIY.
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IIpakTnyeckass padora «lI3yueHune pe3ynpTaToB IUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBie reHotuna u cpeabl npu (GopmupoBaHuH (eHoTHNa. V3MEeHYMBOCTH
npusHakoB. KauecTBeHHble 1 KOJMYECTBEHHbIE IPU3HAKU. Buabl  HM3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

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

['enoTunuueckass W3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITNYECKONW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTtuBHasi M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOM
M3MEHYMBOCTU. POJTb KOMOMHATHBHOM U3MEHYHBOCTH B CO3JJAHUU T€HETHYECKOTO pa3HOOOpa3us
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 MOJOBble MyTauuu. [IpuumMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHsl U UX
BIIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKUX
psAnoB B HaclencTBeHHOW u3MmeHumBocTH (H.M. BaBuiioB). BHesnepHas W3MEHUYMBOCTH W
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopos 6 HAC1e008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpanun

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

Tabmuupel 1 cxembl: «Buabsl n3MeHuuBOCTH», «MoaudUKAIMOHHAs H3MEHUYUBOCTbHY,
«KoMOWHaTUBHAsT  U3MEHYUBOCTDLY, «Meto3, «O1m1010TBOPEHUEY, «I'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
n3MeHYrBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOW».

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

Tema 14. I'eHeTUKA YeI0OBEKa
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Kapuotun uenoseka. MexayHapoaHass IporpaMma HCCIIEIOBaHUS I'€HOMa 4YEJIOBEKA.
MeToapl U3ydeHusi TeHEeTUKU YeOBEKa: MeHeaJorMYecKuid, OJM3HEIOBbIN, IUTOTeHETHUYECKU,
NONYJISALUOHHO-CTaTUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OmIpenesieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM Yuciie ¢ moMoupio [11P-
ananmu3a. HacnencrBennsie 3a001eBaHus 4eI0BeKa. | eHHbIE M XPOMOCOMHBIE OOJIE3HH YeNIOBEKa.
bone3nn ¢ HacneACTBEHHON MpPeApacloiOKEHHOCThI0. 3HAYEHUE MEIMUIIMHCKONM TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHeTHYecKoe
KOHCYJbTHUpOoBaHue. CTBOJIOBBIE KJIETKH. [IOHATHE «T€HETUUECKOTO Ipy3a». DTUUECKHE aCTIEKThI
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

JomecTukauuss ¥ cenekuus. 3apoXACHUE CEIeKUMU U JomecTtukauuu. Yuenue H. U.
Bapunosa o LlenTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuun
B CO3JaHUM COPTOB pacTeHUd U mopoa KUBOTHbIX. CopT, mopoda, MTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HacieACTBeHHOM m3meHuuBoctn H. M. BaBuiioBa, ero 3Hauenue s
CEJIEKLIMOHHOM pabOTHI.

Mertoabl cenekmoHHOM paboTsl. MicKkyccTBEHHBIN 0TOOP: MAacCOBBIM M MHIUBUAYAIbHBIN.
Ortanbl KOMOMHAIIMOHHOW ceneKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C ITOMOIIBIO OLIEHKU (PEHOTHUIIa TOTOMCTBA U OTOOp MO FEHOTHUITY C TIOMOIIbIO aHAJIN3a
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
MOJIy4EHUSI UCXOTHOTO MaTepuaa JUlsl CENEeKIHH.

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

ero mpuyuHbL. Mcmonp3oBaHue reTepo3nca B ceneknuu. OtmanéHHas TruOpuaU3aIusl.
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[Ipeononenne Oecraoaust MEXBHIOBBIX THOpPHIOB. JIOCTMIKEHHS CEJEKIMHM pPACTCHHH 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 Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
NEePCHEeKMUBHbIX MEXHOIO2UIL.

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 TOMOJIOTMYECKHUX pSAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CEJIEKIINN»,
«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
X035I1CTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI M CHHTeTHYeCKasi Ono10rus

OOBeKThl, HCIONb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHblE M TKAaHEBBIE KYIbTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKa. TpaaulmoHHas OWOTEXHOJOrus: XxjeOoreueHue,
MOJIy4YE€HUE KHCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpoouonoruueckuii cuate3. OObeKTh
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 Mpupoe OMOCUHTETUYECKHUE MY TH.

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. Hcnonvzosarnue

MOHOKJIOHAJIbHBIX U NOJIUKIIOHAIbHbLIX aHmMumei 6 Me()ub;uﬁe. I/ICK}’CCTBeHHOG OIIJIOAOTBOPCHUC.
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PexoHCTpyKIIMs SIHMLEKIETOK W KIOHUPOBAaHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SACP
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHas U T'eHHass MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHMPOBAaHUE
pexkombunantHbix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TEPCIIEKTHUBBI
XPOMOCOMHOM M TE€HHOW MH)KEHEpUH. OKOJIOTMYECKHE M HTUYECKHE MpoOIeMbl T'€HHOU
WUHXCHEPUU.

Menunuackue onorexnonorun. [loctrenomHuas mudposas menununa. [TIP-muarnocTuka.
MeTaboI0MHBIN aHATTN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YEJIOBEKA JIJIsl OLEHKH COCTOSHHS
ero 310poBbd. Mcmonp3oBaHHE CTBOJIOBBIX KIIETOK. TapretHas Ttepamus paka. 3D-
OuonH)xeHepusi A pa3paOOTKM  (QyHAAMEHTAIbHBIX OCHOB MEAMLUMHCKUX TEXHOJOTHH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHHEM TEXHOJOTHH TPEXMEPHOTO OMONpPUHTHHTA M
ckaddonarHTa U PeIIeHUs 33a]a49 ePCOHATN3UPOBAHHON METUIIHBEI.

Co3naHue BEKTOPHBIX BaKIUH C LEIbI0 OOECledeHUuss KOMOMHUPOBAHHOM 3aIllUTHl OT
B030yauteneit 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
IPOU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHas HHXKXEHEPU».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «IloayyeHrne MOJTOYHOKHUCIBIX TPOIYKTOBY.

IKcKypeusi «bHOTEeXHOIOTUS — BayKHEHIIasi IPOU3BOJUTEbHAS CUJIa COBPEMEHHOCTH (Ha

OMOTEXHOJIOTHYECKOE HpOI/IBBO)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.

JBukymue cunel 9Bodronuu  BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
pPasMHOXKEHHsI OpPraHU3MOB, HACIIEACTBEHHAas HM3MEHYUBOCTh, OOppba 3a CyllecTBOBaHHE,

€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).
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Odopmnenne cunrerndeckoi Teopuu 3Bomtonuu (CTI). HeliTpanbHas Teopusi SBOIOLUU.
CoBpeMeHHas HBOJIOLMOHHAs OMOIOrUs. 3HauY€HUE HBOJIOLHOHHON T€Opuu B (OPMUPOBAHUU
€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 u cxemsl: «Cucrema xuoid npupoabl (mo K. JIuauaer)y, «JlecTHHIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBAHHS NPUCHOCOONICHUH Yy pacTeHHd u
#UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®Dopmbl O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoOei», «MHoroobpasue
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. MuUKpO03BOIIOLUSA U eé pe3yJIbTAaThl

[Tomymsiuust Kak 3JaeMEHTapHas e€AuHMLA SBOOLMH. COBpEMEHHBIE METOIBl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiuid. MI3mMenenne reHooH 1a MONyIsIuy Kak
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeTuueckoro pasHoBecus Jx. Xapau, B.
Baiinbepra.

OneMeHTapHble (DAKTOphl (IABMXKYILME CHJIbI) HBOJIOLMM. MyTallMOHHBIA Hpolecc.
KombOunatuBHass u3mMeHUHMBOCTh. [[peii reHoB — ciyuailHble HEHaNpaBlI€HHbIE W3MEHEHUs
4acTOT ayuiesie B momymsiusax. D(PdekT ocHoBaTens. Ipgexm OymbLIOUH020 20PIbIUIKA.
CHuoicenue eenemuueckozo paznooodpaszus. npudunsl u creocmeus. Illposenenue s¢ghgexma
Opeluigha cenoé 6 Oonvwux u maneix nonyaayusax. Murpanuu. M3o0msMuMs  MOMYJSIIMMR:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EctecTBeHHbII 0TOOp — HampaBisitomuii gaxtop 3BojoLUU. POPMBI €CTECTBEHHOIO
oTtOopa: JIBWXKYIIUH, CTaOWIM3UPYIOLUH, pa3pbiBatoluil (au3pyntuBHbIN). [lonoBoit otOop.
BO3HUKHOBEHNE U 3BOJIOLMS COLMATIBHOTO MTOBEICHUS KUBOTHBIX.

[Tprcnoco0aeHHOCTh OpraHU3MOB KaK pEe3yJlbTaT MHKPO3BOIIONMH. Bo3HHMKHOBEHHE
npucrocoOIeHni y opranu3MoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! npucnocobieHuit
y opraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXHMUYECKUE, TOBEICHUECKUE.
OTHOCHUTENTBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

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

M3onmsmust — xmrodeBoit  daktop BumooOpazoBanms. Ilyth m cmocoObl BUI000pa30BaHUSA:
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ajstonaTpuieckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, rudpuauzanus). JIuTenbHOCTh SBONIOIMOHHBIX POIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  »BoOmIONMOHHON OWonmorMM B  pa3pabOTKEe HAYYHBIX METOAOB COXpaHEHHUs
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 1 cxembl: «MyTalMOHHAs U3MEHYUBOCTDBY, «[loMynsauonHas CTPYKTypa BUIAY,
«Cxema mposiBieHHMs 3akoHa Xapau—BaiiHOepra», «J/IBWKyImpe CHIIBI  BOJIIOIUNY,
«OKoyNornYecKas HM30JIALMS MOMYJSIIUM ceBaHCKON Qopenn», «l'eorpaduueckas H30IAUSL
JMCTBEHHUIIBI CHOMPCKON M JIMCTBEHHULIBI JaypcKoi», «l[lomynsannoHHble BOJTHBI YUCIEHHOCTH
XUIIHUKOB M KepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otOopay, «Popmbl OOpbOBI 32
CYIIIECTBOBAHHEY, «MHaycTpranbHbIi MEJTaHU3M, «OKuBblie UCKOIIaeMbIey,
«ITokpoBUTENbCTBEHHAS OKpacka >XHMBOTHBIX», «[Ipemympexnaromas oOKpacka KUBOTHBIXY,
«®Pu3nonoruueckue agantauuny», «IIpucnocobieHHOCTh OpPraHU3MOB U €€ OTHOCUTEIIbHOCTHY,
«Kpurepun Buga», «Bunpel-nBoiinukn», «CrTpykrypa BHaa B 1npupoge», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI0OOpa3oBaHHE TPEX  BUIOB  JAHABIIICH,
«JKoyornyecKkoe BUI000pa3oBaHKEe BHUAOB cuUHHUL», «llomummounbl pacrenuit», «KamycTHo-
peneYHBINA THOPUTY.

OOGopynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTUIl U 3BEpeil C
npUMepaMu pa3jNYHbIX MPUCIOCOONIEHUH, Yydena MTHUIl M 3Beped pasHbIX BUIOB, Tepbapuu
pacTeHui OJIM3KUX BUIO0B, 00pPa30BaBLIMXCS Pa3IMUHBIMU CIIOCOOAMH.

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

Jladoparopnasi pabora «lIpucmocobiieHnst OpraHW3MOB W HMX OTHOCHUTEIbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThl

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

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

MaTCpHUKOB U OCTPOBOB. BI/IOTCOFpa(I)I/I‘{eCKI/Ie o0yractu 3emin. Buasi-sHIeMHKH U PCIIMKTHL.
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OMOPHONIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYeCKre METOJbl M3YyYCHHS HBOJIOIHH.
I'eHeTMYeCKHME MEXAaHU3MBI DBOJIOLUU OHTOTCHE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
I"'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MONIEKYIIpHO-
TreHETUYECKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKHe METOJbl  HM3YYCHHsSI  HBOJIOIHUH.
["omonoruynsie reHsl. COBPEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTallUi U 9BOJIIOLMS TEHOMOB.

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

JleMoOHCTpaL U

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

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psizl JIOIAAN», «APXEONTEPUKCY, «3BEpo3yObIe
amepb», «Creronedans», «Punno@ursr», «CeMeHHble ManOpOTHUKWY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «Penmukrh», «HawanmpHble CcTaguu 3MOPHOHATBHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  AQHAJIOTMYHBIE  OPraHbD»,
«PynumenTs», «ATaBU3MBI», «XpOMOCOMHBIE HA0OpHI YellOBeKa M IIuMIaH3e», «lJaBHbIE
HaIpaBJICHUS 3BOIIONHUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJIIOLIUNY.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTraHH3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoskaeHue u pa3BuTHe )KM3HU HA 3emJie

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

OcHoBHbIE ATanbl HeOpraHUueckoi »Bostonuu. [lnanerapHast (reosorudyeckas) 3BOJIOLHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHoMmepoB. KoauepBarHas
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.

HUctopuss 3emnmnm u wmeroabl €€ wusydeHusa. Vckomaemble OpraHM4eCKHE 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 oprannyeckoil 3Bostouuu. [losiBIeHre W 3BOJIIOLHUS MEPBBIX KIETOK.
Oponronusi Meraboiu3Ma. Bo3HukHOBeHHE MepBbIX sKocucTeM. CoBpeMeHHble MUKpPOOHbBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomartonutsl. [IpokapuoTsl u
JYKapHUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHEe3). DBOIIOLUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpouicxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX  TPYIII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIEC 3Tambl 3BOJIIOLMU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(hO3bl PACTCHUH.
Beixon pacrenuii Ha cymy. llosBiaeHue CHOpOBBIX pPacTeHUM M 3aBOCBAHUE HMHU CYIIU.
Cemennble pactenus. [IporcxoxaeHne IBETKOBBIX paCTEHUM.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. IlepBble XOpI0BbIe
KUBOTHBIC. JKH3HBL B BOJIE. DBOIOIUS O3BOHOYHEIX. [Iponcxoxacane aM(puOuil M penTuIIHi.
[Tpoucxoxaenne MieKonmuTalIIUMX U nTull. [lpuHnun kmoyeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie M0 3paM U MEepUoAaM: apXxeu, MpoTepo30i, Maaeo30il, ME3030H,
KaifHO30M. OOmias XapakTepHCTHMKa KIMMaTra W TeOoJOrMYecKHx ImporeccoB. llosBienue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €r0 YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBble BBIMUpaHMSI — DKOJIOTUYECKHE KpU3HCHI mpouuioro. [IpuunHbl U ciencrsus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

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

JleMoOHCTpaL U

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Munep, I'. IOpu.

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

BOJIOpOCIIN», «MHOTOKJIETOUHbIE BoAopociany, «Mxu», «IlanoporHukn», «l'010CEMEHHbBIE
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pacteHus», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUA >KUBOTHOTO MHUpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmue», «Kumeuynononoctusie», «llnockue uepBu»,
«HUeHUCTOHOTHEY, «PbI10BIY, «3eMHOBO/IHBIEY, «[Ipecmbikaroniuecs», «[Itunsy,
«Mutekonuraronue», «Pa3BuTue JKM3HM B apXxeuWckou opey, «Pa3zBurhe KU3HH B
MPOTEPO30OMCKON 3pe», «Pa3BUTHE KU3HH B TNAJNCO30MCKOM 3pey», «Pa3BUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTHE >KU3HM B KaWHO30MCKOW »3pe», «CoBpeMEHHas CcHCTeMa
OpPraHUYECKOI0 MUPay.

O6opynoBanue: repOapuu pAacTEHUH pPa3IUYHBIX OTIENOB, KOJUICKIIMA HACEKOMBIX,
BJIQKHBIE IpenapaThl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUM HUIJIOKOXKHUX, CKEJIETHI
MTO3BOHOYHBIX JKMBOTHBIX, Yyuye€ja NTUL U 3BEpeH, KOJUIEKUMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIA€MBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryanbHasa JaGoparopHasa padora «MogenupoBanue oneitoB Mumepa—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 TIPEACTaBICHUI O MPOMCXOKICHUM YeJIOBeKa. Pelnruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxonmerBo  uenoBeka ¢ JKMBOTHBIMH. (CHCTEMaTHMUECKOE IIOJIOKEHHE  YEJIOBEKA.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMHM: CPaBHHUTEIbHO-MOP(]OIOrHuecKue,
AMOpHOTOTHYECKHE, (U3HOJIOTO-OMOXUMUYECKHE, TOoBeAeHUeckre. OTIUYHs 4YeloBeKa OT
KUBOTHBIX. [IpIMOXOXK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOIO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (QakTopbl)  aHTpOINOreHe3a:  OMOJIOTMYECKHE,  COLMANIbHBIE.
CooTHo1ieHre OMOJIOTMYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsSHBI (ITPOKOHCYJIBI)
U paHHUE MOHTHJIBI — OOIIME MPEAKH YETOBEKOOOPa3HBIX 00€3bsH U JIOeH. ABCTPATONUTEKH —
JBYHOTHE NpeAKu iroAci. YenoBek yMenblid, NEepBble M3TOTOBIEHUS Opyaui Tpyaa. Yemosek

NPSIMOXOJIALINIM 1 TepBbIN BBIXOJ JtoJiel 3a mpezensl Adpuku. Yenosek reinenboeprekuilt —
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001l mpeoK HeaHJePTATbCKOTO YEIOBEKa U YeJIOBEKa pa3yMHOT0. YelnoBek HeaHqepTalbCKUi
KaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHbIH COBPEMEHHOIO THUIA, JIEHHCOBCKUUI
YeJIOBEK, OCBOGHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneruka u najieoreHoOMHKa.

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

Yenoseueckue pacel. [lonsitue o pace. bonbuiue pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHAsl (9KBAaTOpHUAJIbHASI), MOHIOJIOMIHAsL (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTM pPAacCEJICHWs 4YelOoBeKa II0 IulaHere. EnmHCTBO  4yenmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucmocoOseHHOCTh 4YeloBeKa K  pa3HbIM  YCIOBHUSIM
OKpyXkaroliel cpeabl. BiusHue reorpaduueckoil cpenbl U jpeiida TeHoB HA MOPGHOIOTHIO U
(U3HOJIOTHIO YEIOBEKa.

MexaucuuriauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMS M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKUX  MOMYJISALIMM.
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.

Tabmuiet u  cxembl: «MeTOIbl  aHTPOIOJIIOTUMY», «[ OJIOBHOM MO3r 4YeloBeKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT 4elloBeKa M CKeJeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aQHTPONOreHe3a», «IJBOJIOLUOHHOE [JPEBO YEJIOBEKay,
«ABcTpanionureky, «HenoBek ymensiii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUM YeTI0BEK»
«Heanpepraneup», «KpomanboHIB», «lIpeaku yenoBeka», «ITalbl 3BOJIIOIUN YEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIOCTeH, MPeMETOB MaTepHalIbHON KYJIbTYphl MPEIKOB
YeJoBeKa, penpoAykiuu (potorpaduu) KapTHH C MHUQPOJIOTHYECKUMU U OMOJICHCKUMU
CIOXKETaMH MPOUCXOXKICHUS YesoBeka, ¢poTtorpadun HaX0J0K UCKOMAeMbIX OCTaTKOB YEIIOBEKa,
CKeJIeT YeJIOBEeKa, MOJIETb Yepera YeJlOBeKa M Yepera MIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHCTHU IIMMIIaH3€, MOJIETN TOpCa MPEIKOB YeJIOBEKa.

Jlaboparopnasi pabora «/3ydeHne OCOOEHHOCTEH CTPOCHMsI CKeJleTa 4YeIOBEKa,
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
HAJIOPraHU3MEHHBIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue W pa3BuTHE dKojoruu B Tpymax A. I'ymGompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Metoasl skonoruu. [loneBbie HaOmOnEeHNA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJIHBIE U
naboparopHble. MoenupoBanue B 3KOJOTUU. MOHUTOPUHT OKpYXKAlOIIeH Cpeibl: JOKaIbHBIH,
PETHOHAIBHBIN U TII00ATBHBIH.

3HaueHUE SKOJOTMYECKMX 3HAHUHM JUIS 4YelOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3eil uyenoBeuecTBa ¢ MNpupoAoid. DopMHUpoOBaHHE 3KOJOTUYECKOW KYIbTYpbl 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».

Jlaboparopnasi padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa o0MTAHUS

Oxonoruyeckue (GakKTOpbl W 3aKOHOMEPHOCTH MX  JeictBus. Knaccudukanus
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OuOoTHYEecKue, aHTponoreHHele.  OOuue
3aKOHOMEPHOCTHU JeHCTBUA dKoJornueckux (paxtopos. [Ipasuno muanmyma (K. IlInpenrens, FO.
JInbux). TonepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPraHNU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak skojorudeckuii akrop. JlelicTBue pa3HbIX y4aCTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX I10
OTHOIIIEHHUIO K cBeTy. CUrHaJIbHAs poiib cBeTa. DOTONEepHoOIU3M.

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

Bnaxxnocts kak skonorumueckuii ¢akrop. [IpucnocobneHus pacTteHuil K MOAIEPKAHUIO
BogHOro Oanmanca. Kiaccudukanust pacteHuid MO OTHOIIEHWIO K Boje. [lpucmocoGneHus
’KUBOTHBIX K HU3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl OOMTaHHS OPraHU3MOB: BOJHAs, HA36MHO-BO3YIIHAs, IMMOYBEHHAs, TyOWHHAs
NOJNOYBEHHAs!, BHYTpHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHUs

opranu3moB. [IpucnocobaeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.



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

buonornueckue putmel. BHemHne u BHyTpeHHHE pUTMbI. CyTOYHbBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

Kuznennsie ¢opmbl opranu3moB. [lonstue o xusHeHHou (opme. KusHeHHBIE (HOPMBI
pacTeHU: NepeBbs, KYCTapHUKM, KyCTapHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBbl.
Kuznenuole (GOpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’3pOOMOHTHL. (OCOOECHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue  Qaktopel. Bumpl OMOTHYECKMX  B3aUMOJEHCTBUN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomepamus, MyTyajau3M, KOMMEHCATU3M
(KBapTHUpaHTCTBO, HaxJeOHMYecTBO). Herpoduueckne  B3amMopaelcTBHS — (TONMUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoOB B cpejie ooutanus. [IpuHINTT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuubl 1 cxembl: «IKonorndeckue (GpakTopb», «CBETOBOM CIEKTP», «IKOIOTHIECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIGHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KHUBOTHBIE», «Du3nonornyeckue aJanTaluu XHUBOTHBIX», «Cpenbl OOMTaHUS OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUI», «KU3HEHHBIE (HOPMBI JKUBOTHBIXY,
«2KocHuCcTeMa IUPOKOIUCTBEHHOIO Jiecay, «IKOCUCTEMa XBOHHOro Jjiecay», «llemu nuTtanus»,
«XumuunyectBoy, «llapazutuzm», «Konkypenuus», «Cumo1osy», «KommeHcaamuzm.

Ob6opynoBanue: repOapuu pacTeHUH W HKHUBOTHBIX, IMPHUCIIOCOOJEHHBIX K BIIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCJIMBBIX PAaCTEHUIl, CBETONIOOUBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repOapud M KOJUIEKIIMU TEIUIOMOOMUBBIX, 3MMOCTOMKHX, MOPO30yCTOWYMBBIX
pacTeHMi, uyyena MNTUI W 3Beped, repObapuM pacTeHUH, OTHOCSIIUXCA K THUrpopuTam,
Kcepouram, Me3oduTaM, KOMHATHBIE PACTEHMsI JaHHBIX TPYII, KOJUIEKIMHM >KUBOTHBIX,
OoOWTaIONMX B pa3HbIX cpefax, repOapuu M KOJUIEKIUU PACTEHHH M KUBOTHBIX, 00JIaJaroIInX
yepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHHM JKHU3HM, repbapuu u
KOJIJIGKIIMM PAaCTeHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJIEKUIUH KHUBOTHBIX,
YYaCTBYIOUIMX B PA3IMUHBIX OMOTHYECKUX B3aMMOJICHCTBHSIX.

Jlaboparopnasi padora «BrisBieHHE MPUCTIOCOOICHNNM 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 NOMYJIANMI

DKOJIOTHYECKUE XapaKTePUCTUKK Tonyssiuuu. [lomymsaiusa kak Ouosioruveckas cucrema.
Pone HeomgHopomHocTH cpeapl, puznueckux OapbepoB W OCOOCHHOCTEH OWOJIOTHH BHJIOB B
(GbOopMUPOBAHUU TTPOCTPAHCTBEHHOU CTPYKTYPHI MoMyIisiiuidi. OCHOBHBIE TIOKA3aTENIN TOMYJISIIHHN:
YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAsl M IIOJIOBasi CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTh, MUTPALIHSL.

DKojorudeckas CTpykTypa nonyisiuu. OleHKa YUCIECHHOCTH mnonyisaunuu. {uHamuka
MOMYJISIUMU U €€ peryisiuusa. buoTndeckuii moTeHuran nonyysuu. MoaenupoBaHue THHAMUKH
nonynsiuud. Kpussle poctra uyucienHoctu mnonyisuuu. Kpusbsie BbDKuMBaHus. Perymsius
YUCJICHHOCTH TOMYJISANMK: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTeruu BUoB (r- u K-ctparerun).

[TonsiTue 00 »sKonorumueckod Hume Buga. MecrooOutanue. MHoromepHas MOJEINb
skosornyeckord HumM JIx.M. Xatunncona. Pazmepsl skosiornyeckoil Humu. [loreHunanbHas u
peanu30BaHHAS HUIIIY.

Bun kak cucrema nomynsuui. Apeanbl BUAOB. BuIBI M HUX >KM3HEHHBIE CTpPATErHH.
DKOJIOTHYECKHE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS M MUTpAlMi >KUBOTHBIX. buojmornueckue wWHBa3UU
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 pa3IMYHBIMH opraHuzmamuy, «Monenb skonmornuecko Humm JDx. U.
XaTauHCOHAY.

O6opynoBanue: repOdapuy pacTeHUH, KOJJIEKLINN )KUBOTHBIX.

Jladoparopnas padora «[IpucrnocoOeHust CEMsH paCTEHUN K PACCETICHUIOY.

Tema 9. Jkoy10rusi COO0MIECTB. IKOJOTHUECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoreHo3 u ero cTpykTypa. CBS3u MeXIy OpraHu3MamH B
OnoleHO3E.

Oxocucrema kak oTkpeiTag cucrema (A. JIx. Tencnum). DyHKUMOHaNbHBIE OJIOKU
OpPTaHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu U cetu. AGMoTuyeckue OJOKH 3KocucTeM. [10UBBI U HIIBI B 9KOCHCTEMAX.

KpyroBopoT BeuiecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.
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OcHoBHbIE ITOKa3aTeNM 3KocucTeMbl. boMacca n npoaykius. DKOJI0rH4ecKre MUpaMubl
yucesl, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu. HanpaBieHHbIC
3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKleccuu. IlepBuuHblE U BTOPUYHBIE CYKIIECCUM M HX
OPUYMHBL.  AHTPOIIOTEHHBIE BO3JCHCTBUS Ha cykueccud. KimmmakcHoe — coOOIecTBO.
buopasHoobpasue u noaHoTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

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

AHTpOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmuuus mexay
AQHTPOIIOIE€HHBIMU U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypboskocucteM. ['opozckas ¢iopa u dayna.
CunaHTponm3amusi TropoAckoil (ayHel. buomormueckoe W  XO3SHCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHUA  OCHOBHBIX  B3aWMOJCWUCTBUN  OpraHM3MOB B
9KocHucTeMax. Ponb kackaonozo sphgexma u 6ud08-30upukamopos (Kiouevlx 6uoos) 6
@ynxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
OKOCHUCTEMAaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYISUUA M OKOCUCTEM B  YCJIOBHUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBUI.

Mexanuzmsl  6030eticmeus  3a2psA3HEHULl  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U  IKOCUCHEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeTooI0oruss MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX KOCUCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmuupl U cxembl: «CTpyKTypa OMOIIEHO3a», « IKOCUCTEMA IIUPOKOJIUCTBEHHOTO JIecay,
«9KocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEMEY,
«KpyroBopor BemectTB B 23kocucteMey», «llemu muTanus (macTOWIMHAs, JETPUTHAs)»,
«DKoyNoTHYeCcKas MUPaMUIa YUCe», «IKOJorndeckas mupamuaa 6uomaccoly, « IKoIorudecKas
nupamuja sHeprumy», «OOpasoBanue Ooiora», «llepBuunas cykueccus», «BoccTaHoBieHue
jJeca mocie moxkapay, «IKOocHucTema o03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U IMOTOK
SHEpruu B arporeHose», «IIpumepsl ypOoskocucTem».

Ob6opynoBanue: repObapuu pacTeHUH, KOJJIEKIUM HACEKOMBIX, 4Yydejia NTHUI 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

MertanpeamMeTHble pe3ylbTaTbl OCBOECHUS y4ueOHOro mnpeamera «bHojorus» BKIIIOYAIOT:
3HAYUMBIC JJISL q)OpMHpOBaHI/Iﬂ MHPOBO33PCHUA O6y‘-IaIOHII/IXC$I MCKIAUCHUIITIMHAPHBIC
(MeXmpeIMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenr(UKy METO0B MMO3HAHHMS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (BEIECTBO, YHEPIHUs,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHUE, HAOIOJICHUE, M3MEPEHUE, JKCIICPUMEHT M JPYTHE); YHUBEPCAIbHBIC
yueOHbIe JieiicTBUs (TIO3HABATElIbHbIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIC), 00CCIICUHBAIOIINEC
dopmupoBaHre (YHKIIMOHATHLHON T'PAMOTHOCTH M COIMAJIbHON KOMIIETCHIIMU OOYyYaroIInuXxcs;
CIOCOOHOCTh oOyJaronuxcs HCII0JIh30BaTh OCBOCHHBIE MEXIUCITUTIITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLIMANTLHOM MTPaKTHKE.

B pesynbprare wu3ydeHuss OHOJIOTHM Ha YpPOBHE CpeIHEro ooOmero ooOpa3oBaHUA Y
obOyyaromierocs OyayT copMUpOBaHBI MMO3HABATEIIbHBIC YHUBEPCAJIbHBIE YUYEOHBIC JCHCTBUS,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘~IC6HI)I€ I[Cf/iCTBHH, PErYJIATUBHBIC YHUBCPCAJIBLHBIC
y‘-Ie6HBI€ I[eﬁCTBHfI, COBMECCTHAsA ACATCIIBHOCTD.

MeTtanpeaMeTHble pe3ylbTaThl OCBOSHHS MPOTPaMMBI CPETHEro 00Iero odpazoBaHUs
JOJIKHBI OTPaXKaTh:

OB.Hal]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l MO3HABATCJIbHbBIMU HEﬁCTBHﬂMH:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBHS:

CaMOCTOSITENNLHO (POpPMYIHpPOBaTh U aKTyadU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&

BCCCTOPOHHEC,
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UCIIONIb30BAaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHAU3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHTHUM (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSA3U C IPYTHMMHU MTOHATHSIMH);

OTIPEICIIATh IEMH JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTH PE3yJIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

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

CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHIYKTUBHBIC, JICIYKTUBHBIC, [0 AaHAJIOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B M3y4YaeMbIX OHOJOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEHICHUS IPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHabHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIIBHOCTH, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB IEJISAM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJIOB
pEIICHHS MTPAKTUICCKHUX 33]1a9, IPUMEHEHHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIC BUJIBI JCSITCILHOCTH IO IOJIYYEHHIO HOBOTO 3HAHHUS, €TI0
WHTEPIIPETAINH, TPEOOPA30BAHUI0 W NMPUMCHCHHIO B yYYCOHBIX CHTYAlHsIX, B TOM YHUCJIE MPHU
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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BBISBJISITh TPUYMHHO-CIICJICTBCHHBIC CBSI3M M aKTyalIM3MpOBaTh 3a7ady, BBIABUTATh
rUnore’y e€ peuieHusi, HaxOIUThb AapryMEHThl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

aAHAIM3UPOBATh TIONYYCHHBIE B XOJ€ pCEHICHHS 3a7add Pe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE 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  [O3HABATEIbHYIDO M  MPAKTUYECKYH)  00IacTu
KU3ZHEJCSATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC HWJCH, MpEIararb OPUTHHAIBHBIC TOIXOABl W PEHICHHS, CTABHTH
poOJIEeMBI U 33724, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

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

dbopMynupoBaTh 3ampochl U MPUMEHATh pa3jIMYHbIE METOJAbI MpPU TMOHCKE M OTOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

PHOOpPETaTh OIBIT WCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIH30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMANbHYIO (OPMYy MpEACTaBICHUS OHOJOTHYECKOU
uH(popManuu (cxemsl, rpaduKy, JuarpaMmmbl, TAOJIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJOTHYECKOM
uH(poOpMaIel: MPUMEHITh XUMUYECKUE, (PU3NUYSCKUE W MaTEeMaTHYEeCKHE 3HAKW W CHMBOJIHI,
dbopmynbel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEoOpa3OBHIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMHU pACIO3HABAHWSA W 3alIMTHl  HHpOpPMAIMH, WHOOPMAIMOHHON
0€30MacHOCTH TNYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH 1€l CTBUSIMH:

1) o6menne:
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OCYIIECTBIISATh KOMMYHHKAIIUN BO BCEX cdepax KU3HU, aKTUBHO Y4acTBOBAThH B JAHAIIOTE
WIM JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BHICKA3bIBAThH
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;

BJIIQJICTh PA3IMYHBIMU CIIOCO0aMU OOIICHUS M B3aMMOJICHCTBHS, MOHMMATh HaMEpPEHUs
JPYruX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHHE K COOCCEHUKY U 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 OMOJIOTHYeCKON MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
(dhopM B3aUMOJICHCTBUS IPU PEIICHUH YUEOHOW 3a/1a4u;

BEIOMpATh TEMATHKy M METOJIbl COBMECTHBIX ICHCTBUI C y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOM JESITENbHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ JOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBHUH, PACIpENENATh POJM C Yy4ETOM
MHEHUM YIaCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXJOTO YJaCTHUKA KOMaHbl B OOLIUHN pe3ylnbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTh HOBBIE MPOEKTHI, OLIEHUBATh HJEU C TO3UIIMUM HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBISATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHTYaIMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMHU JACHCTBHAMM:

1) camoopranu3amnus:

WCIIOJIH30BaTh OMOJIOTMUECKHE 3HAHUS JUIS BBISIBJICHHUS TPOOJIEM M HMX pEIICHUS B

JKHN3HCHHBIX U y‘IC6HLIX CUTyalusIX,
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BBIOMpPATh HA OCHOBE OMOJOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYNKAX II0 OTHOLIEHHUIO K >KMBOW INPUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYXKarOIINX;

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

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELIeHUs MPoOIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEAIOYTEHUN;

JieNlaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH ()OPMHUPOBAHHIO M TIPOSIBIICHUIO IMPOKOM APYIUIIMH B Pa3HBIX 00JIACTSIX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIaJICTh HaBBIKAMU [103HABATEJIbHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, CIOIb30BATh MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHMUS;

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

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPHU aHAINU3€E PE3YNbTATOB AEATEIbHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

INPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

INPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB IEATEIbHOCTH;

pHU3HaBaTh CBOE IPABO U MPABO APYTUX HA OIINOKH;

pa3BHUBATb CIIOCOOHOCTH TOHUMATh MUD C O3UIUU APYTroro 4€JI0BCKa.

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

CrocoObl JEMCTBUII 1O OCBOCHMIO, HHTEpPIpPETAald W MpeoO0pa3oBaHUIO 3HAHUM, BUIbI
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NEeSITebHOCTH 1O TOJYYEHHIO HOBBIX 3HAHMN W MX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)X€ B PEAIbHBIX KM3HEHHBIX cuTyauusax. [IpeameTHbie pe3ysbTaThl NpeICTaBIEHbI 110 TOAaM
U3Yy4YECHUSI.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» B 10 Knacce
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 mpodIeM parroHaIbHOTO IPUPOAONIOIB30BAHNUS, O BKIIA/I€ POCCUHCKUX U 3apyOekKHBIX
yU4€HBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHHM, KOTOopas BKJIIOYAeT: OCHOBOIOJIArarollue
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboiHu3M, rOMeocTas,
caMOperyJisilysl, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTb, H3MEHUYMBOCTb, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerounas teopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi M MPOUCXOXKICHUS KYJIbTYPHBIX PACTEHHI), 3aKOHBI (€IUHOO0Opa3usi MOTOMKOB
NIEPBOI0 MOKOJIEHHUS, pacIIEIJICHHUs], YUCTOTHl FraMeT, He3aBUCUMOro HacieaoBanus . Mennens,
FOMOJIOTMUECKUX pSAJOB B HaciencTBeHHOW wusMeHunBoctu H. WM. BaBuiosa), npuHUumsl
(KOMILIIEMEHTapPHOCTH );

BJIaJICHHE OCHOBHBIMHM METOJaMH HAYYHOTO MO3HAHUS, UCIOJIB3YEMBIX B OMOIOTHYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U 3YKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie OakTepuil, rpuOOB, pacTeHUil,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, >KUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MPOLECCOB: 0OMEHa BelecTB (MeTad0In3M), IpeBpallleHusl SHEPTHH,
Opo’keHHs, aBTOTPO(HOr0 U TreTepoTPOPHOro TUIIOB MUTAHMS, POTOCHUHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpHOreHe3a, MOCTAIMOPHOHANIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
UH/IMBUYaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOre€HEe3a), B3aUMOJICHCTBHS T'€HOB, IeTepo3Hca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAMU KJIETKH M UX (PYHKIMSIMH,
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 KIICTOYHOI'O IIHKJIa U >XKU3HCHHBIX
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[IUKJIOB OPTaHW3MOB, JTallaMd AMOPHUOHAILHOTO PA3BUTHUS, TEHOTUNIOM U (DEHOTHIIOM,
dbeHoTUnoM 1 (haKTopamMu CpeJibl OOUTAHNS;

YMEHHE BBISIBISITh OTIMYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM 4YHCII€ PACTEHUH,
JKUBOTHBIX U YCIIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl I0Ka3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CHCTEMAaTUUYECKHUX TPYIIIL,

YMEHHE pellaTh OHOJIOTHYECKUE 3a7aud, BBISIBISATH NPUYHMHHO-CIIEICTBEHHBIE CBSA3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTHYECKUMHU TPOLIECCAMH U SIBJICHHUSMH, J€laTh BBIBOIABI M
IPOTHO3BI HA OCHOBAHHUH MOJTYYCHHBIX PE3yJIbTaTOB;

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

YMCHHE BBIIBUTATh THUIIOTE3bI, TPOBEPSITh HUX OKCIECPHUMEHTAIHHBIMUA CpPEICTBAMH,
bopMyupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATH OJTYYCHHBIC PE3YIIbTATHI U JIEJIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATENbCKOM paboTe 1Mo OMONOTHH, SKOJIOTHU H
MEAMIIMHE, MPOBOJMMOM Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U MYOIWYHO MPEACTABIATH
MOJIyYCHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHE OLIEHUBATh OJTHUYECKHE aCIEeKThl COBPEMEHHBIX WCCIIEIOBaHUI B 001acTH
OMONOTUM W MEOUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBICHHOE
M3MEHEHHE TeHOMAa U CO3/[aHKe TPAHCTEHHBIX OPTaHU3MOB);

yYMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON JeTEThHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CEITHCKOTO X03S1CTBA, MAIIEBON
MPOMBIIIICHHOCTH, YIAyOJIsTh IO3HABATEIbHBIA WHTEpPEC, HAIMpaBJICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIEH Mpodeccuu M MPOAOIDKEHHE OHOJOrHYECKOro o0pa3oBaHHs B
OpraHu3aIsaX CPEAHET0 MPOPECCHOHATBHOTO B BBICIIIETO 00pa30BaHusl.

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

c(OpPMHPOBAHHOCTb 3HAHUH O MecTe U POy OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
IPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHHUH BOIPOCOB
PaMOHATFHOTO TPUPOJIOTIONB30BaHUs, W B (OPMHUPOBAHMHM IIEHHOCTHOTO OTHOIIEHUS K
npupoje, oOIIeCTBY, YEJIOBEKY, O BKJaJ€ POCCHMCKHX M 3apyOeXHBIX y4YEHBIX-OHMOJIOTOB B

pPa3BUTHC 6I/IOJ'IOFI/II/I;
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YMEHHE BJIAJIETh CHCTEMON OMONIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET ONpEACTCHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJArarmmux OHOJIOrMYECKUX TEPMUHOB W TOHATHH (BHI,
sKocucTtema, Owocdepa), Ouonormyeckue Teopuu (dBotonronHas Teopus Y. JlapBuHa,
CUHTEeTHUecKass Teopus sBoimonuu), yueHus (A. H. CeepuoBa — 0 myTsSX U HalpaBICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTUYecKoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoxacrBa K. M. bopa), npaBuna (Muaumyma lO. JInbuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUTIOTE3bI (Tunote3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJIAMU HAyYHOTO TO3HAHHS, WCIOIb3YEeMBIMU B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHMCaHUE, H3MEpEHHeE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHHS U OLIEHKH aHTPOINOICHHBIX M3MEHEHUN B
IPUPOJIE;

YMEHHUE BBIACTATh CYHNIECTBEHHBIC TNPU3HAKU: BHJIOB, OHMOTEOIICHO30B, JKOCHUCTEM U
ounochepsl, CTaOWIM3UPYIONICTO, ABMXKYIIETO M Pa3phIBAIONICTO ©CTECTBEHHOrO0 0TOOpa,
AJJTOMIATPUYECKOT0 ¥ CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS IBIKYIIUX CHII 3BOJIOIUU
Ha reHO(OH] MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpele OOUTaHus, YyepeloBaHUs
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEILIECTB U IIOTOKA SHEPIMU B SKOCUCTEMAX;

YMCHHE YyCTAaHABIMBATh B3aMMOCBS3M MEXIY IPOIECCAMU DSBOJIIOIHH, JIBIKYIIUMU
CHJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMH PAa3IMYHBIX SKOCHUCTEM M MPUCHOCOOICHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBJISITh OTJIMYNATEIbHBIC MPU3HAKH JKUBBIX CHCTEM, TPUCITOCOOICHHOCTh BUIOB
K cpere oOuTaHWs, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOTIOTCHHBIX U3MEHEHUN B DKOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOUINE apTyMEHTHI, OMOIOTUYECKYIO TEPMUHOIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKHX TpYII,
B3alMOCBSI3M OPIaHU3MOB M Cpeibl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHsI MHOTOOOpa3usi BHJOB M JKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS TPUPOABI U
YeII0BEUECTBa;

YMEHHE pellaTh OUONOTHYECKUE 3a7aud, BBISIBISATH NPUYHMHHO-CIIECICTBEHHBIC CBS3U
MEXJy HCCIICyeMbIMH OHWOJOTHYCCKHMH TIPOIeCCaMU W SIBJICHUSMH, JIeJIaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIOJHATH JTAOOPATOpHBIE U MPAaKTHYECKHe pabOThI, COOMIONATh MpaBWia MPHU

paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;
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YMEHHUE BBIJIBUraTh THUIOTE3bl, NPOBEPATh HUX HSKCIEPUMEHTAIBHBIMH CPEICTBAMH,
dbopMynupys 1eib UCCaeI0BaHus, aHATM3UPOBATh MOJIyY€HHbIE PE3YJIbTAThI U JeJIaTh BBIBO/IBL;

YMEHHE y4acTBOBaTh B Y4eOHO-HMCCIIEIOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIMHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MPEICTAaBIAThH
MOJIyYECHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUU O IMPOUCXONKIACHUU IKHU3HU, YEIOBEKa U
YeJIOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBHUSIX U CIOCO0ax MpeAoTBpallleHUs TI00abHBIX
W3MEHEHU# B buocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp OYyAyIei mpodecCHOHANBHON IeITeTbHOCTH B
obnmacth  OMOJIOTHMH, O3KOJOTUH, MPUPOIOIOJIB30BAHUS, MEAUIMHBI, OHWOTEXHOJOTHUH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SWUCTBA, MUIIEBON IMPOMBIINIIEHHOCTH, YIIyOIsaTh
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$I.
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TEMATHYECKOE INTAHUPOBAHHME
10 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne /it Konrpoabnsie | Ipakruueckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesi
1 buonorus xak Hayka 1
2 JKuBble crcTeMbl M UX H3Y4YECHUE
3 Buonorus kieTkn 0,5
4 XHUMHUYECKask OpraHu3anus KIeTKN 10 1
5) CrtpoeHue u QyHKINH KIETKU 8 1 1,5 6
6 OOMeH BelecTB U IpeBpalleHHe YHEPTUU B 9 1
KJIETKe
7 Hacnencrennas ungopmanus u 9 1
peanu3anus e€ B KJIeTKe
8 JKn3HeHHBIN MK KIETKH 6
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1,5
10 Pa3MmHOXeHMe U pa3BUTHE OPraHU3MOB 8 1 1.5 1
11 ['eneTHKa — HayKa O HaCJIEICTBEHHOCTH U )
W3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 1
14 ['eneTHKa yenoBeka 1
15 Cenexuust OpraHu3MoB 1 1
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16 BrorexHoI0THs 1 CUHTETHYECKAs OMOJIOT U 4
17 PezepBHOE Bpems 1
OBILEE KOJIMYECTBO YACOB TTO [TIPOTPAMME 102 12 11
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11 KUIACC
KosimyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne i/m P Kourpousbnbie | IIpakTHyeckue (nupp )
NPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl

1 3apox/IeHUE U Pa3BUTHE SBOIIOIMOHHBIX 4 1
npecTaBiIeHuil B ONOIOrHH
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2

3 MaxkposBouoIus u e€ pe3yiabTaThl 6 1 2

4 [TponcxoxxaeHne u pa3BUTHE )KU3HU Ha 15 15 1
3emie

5 [IpoucxoxaeHne YeIoBeKa — aHTPOIOTEHE3 10 1 1 1
DKOJIOrus — HayKa 0 B3aUMOOTHOIIEHUSX

6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5 2
C OKpY2Karolleu cpeaou
OpraHu3msl 4 cpesja 0OUTaHUs 1.5 1

8 DKoJI0Tusl BUJIOB U MOMYJISILUMA 0.5

9 DKoJI0THs CO00IIeCTB. DKOJIOTHYECKHE 12 1 05
CHCTEMBI

10 Buocdepa — rimobanbHast skocucTemMa

11 YenoBek u OKpyKaromias cpeaa 1 1

12 PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 7.5 10
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Tema ypoka

KoanuecTBo 4acoB

Kourtpousb
Bcero HbIe
padoThI

IIpakTHyec
KHe padoThl

Jlara
U3ydyeHust

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE pecypchl

bronorns xak
KOMILJIEKCHAsi HayKa U KaKk
4acTh COBPEMEHHOIO
oO1IecTBa

https://uchitel.club/events/ege-2020-po-biologii-

metody-nauchnogo-poznaniya

JKuBrle cuCTEMBI U UX
CBOMCTBa

YpoBHEBas opraHuszanus
JKHUBBIX CUCTEM

HcTopust OTKpBITHS U
U3YYEHUS KIIETKU.
Kierounas reopus

Mertozasl MOJIEKYJIIPHON U
KJIETOYHOM OHooruu.
[TpakTnueckas padota
«3yueHne meTon0B
KJIETOYHOU OMOJIOTHH
(xpomatorpadusi,
aneKTpodopes,

0.5



https://uchitel.club/events/ege-2020-po-biologii-metody-nauchnogo-poznaniya
https://uchitel.club/events/ege-2020-po-biologii-metody-nauchnogo-poznaniya
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nuddepeHnraibHoe
HEHTPU(PYTUPOBAHUE,
[ILP)»

XUMHWYECKHUH COCTaB
KJIETKU

MunepanbHbIe BELIECTBA
KJIETKU, UX OMOJIOTHYecKast
pOJb

Opranndeckue BeniecTna
KJIETKA — O€JIKU

CBoiicTBa, Ki1accupUKaIH
U QYHKIIUHU OEJIKOB

10

OpFaHI/I‘ICCKI/Ie BCIICCTBA
KJICTKHU — YTIJICBOAbI

11

OpFaHI/I‘ICCKI/Ie BCIICCTBA
KJIICTKHU — JIMIIMBI

12

HYKJ'IGI/IHOBI)IG KUCJIIOTHI.
JIHK u PHK.

13

CtpoeHue u pyHKIMH
ATO®. [Ipyrue
HYKJIE03uATpU(OoCchaThI
(HTD)

14

CexBenupoanue JIHK.
MeToanpl TEHOMUKH,
TPAaHCKPUTITOMUKH,
MPOTEOMUKHU

15

MeTobl CTPYKTYpPHOI
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OHOJIOTHHU
https://resh.edu.ru/subject/lesson/3847/start/86
Tume! K1eToK.
16 1 16/
[IpokapuoTtnueckas KieTka
Crpoenue
JYKapUOTHYECKOU KIIETKH. https://resh.edu.ru/subject/lesson/3847/start/86
17 I[IpakTuyeckas paboTa 1 1 16/
«M3y4yeHue cBOMCTB
KJICTOYHOU MeMOpaHbI»
. https://resh.edu.ru/subject/lesson/3847/start/86
[ToBepXHOCTHBIN anmapar
18 1 16/
KJIETKHU
OnHomeMOpaHHBIE
OpPraHOMIBI KIIETKH.
Hp aKTI/IIiCKaﬂ AGora https://resh.edu.ru/subject/lesson/3847/start/86
19 P P 1 0.5 16/
«3yueHne nBUKEHUS
[IUTOILIa3MBI B
pacTUTEIBHBIX KJIETKaX)
ITomyaBTOHOMHBIE https://resh.edu.ru/subject/lesson/3847/start/86
20 OpPTaHOU/IBI KJICTKH: 1 16/
MHUTOXOHJIPHH, TIACTHIBI.
HememOpauunie
21 P 1
OpraHOUAbI KIIETKH
Crtpoenune u KIIUH
99 p dyHKI 1
sapa
CpaBHHTEIILHAA
23 P 1
XapaKTEePUCTUKA KIIETOK



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/
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/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
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JyKapuoT.

24

AccuMmiAnus 1
JTUCCUMUIIALINS — JBE
CTOPOHBI METa00IN3MA.
Tunsl oOMeHa BeIecTs.
JlaGopaTtopHnast pabora
«M3yuenue
KaTaJIUTUYECKON
AKTUBHOCTH (pepMEHTOB
(Ha mpuMepe amMuIIa3bl WK
KaTaiasbl)»

25

DepMeHTaTUBHBIN
XapaxkTep peakun
KJIETOYHOTO MeTaboI13Ma.
JlaGoparopHas paboTa
«3yyenune
(bepMEeHTaTUBHOTO
pacILeIUIeHHs] IEPOKCUIa
BOJIOPOJia B PACTUTEIBHBIX
Y )KMBOTHBIX KJIETKaX»

26

Bbenku-akruBaTops! U
OeTKU-UHTHOUTOPHI

27

ABTOTpO(DHBIN THI
oOMeHa BeIecTB

28

dorocunres

29

XEeMOCHUHTES.

30

AHa3poOHBIC OPraHU3MBI.
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Bunbr OpoxeHust.
JlaGopaTtopHnast pabora
«CpaBHEHHE IIPOLIECCOB
OpOXKEHUS U JBIXaHUSD)

31

AspoOHBIE OPraHU3MBI.
OTanbl SHEPreTUHIECKOro
oOMeHa

32

DHeprus MeMOpPaHHOTO
rpagueHTa MPOTOHOB.
Cunre3 AT®: pabora
npoToHHON AT®-cuHTAa3BI

33

Peakuuu MaTpu4HOIro
CHHTC3a

34

Tpanckpunuus —
MaTpuuHblid cuHTe3 PHK

35

Tpancnsauus u e€ srarnbl

36

KoaupoBanue
aMHHOKHUCIIOT. Ponb
pudocoMm B OMOCHHTE3E
Oerka

37

Opranuzanus resoma y
IIPOKAPUOT U IYKAPUOT

38

MonexynspHbie
MEXaHU3MBI JKCIIPECCUU
TE€HOB y DYKapuOT

39

Bupycbel — BHEKIIETOUHBIE
(bOpMBI )KU3HU U
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00JIMTraTHBIC MTAPa3UTHI.
[IpakTuyeckas padora
«Co3maaue Moaenu
BUpYyCa»

40

Bupychsbie 3a00neBanus
YeJIOBEKA, )KUBOTHBIX,
pacTeHui

41

Hanorexnonoruu B
OHMOJIOTHUU U MEIULINHE

42

JKU3HEeHHBIN UK KIETKA

43

Marpuunsiii cuares JJTHK

44

XPOMOCOMBHI.
JlaGoparopHas paboTa
«M3y4yeHune XxpoMocoM Ha
TOTOBBIX
MHUKpOIpenapaTax»»

45

I[eJ'ICHI/IC KJIICTKH — MHUTO3

46

Tunel KIETOK.
Kapuokunes u IUTOKHHES.
JlaGopartopHas paboTa
«Habmonenne muros3a B
KJIeTKaX KOHYMKa KOpelIKa
nyka (Ha TOTOBBIX
MUKpoOIIpenaparax)»

47

Perynsiius )KM3HEHHOTO
[UKJIa KIETOK

48

OpranusMm Kak euHoe
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Lenoe

49

TkaHu pacTeHuUil.
JlaGopaTtopHnas pabota
«3yueHue TKaHen
pacTeHui»

50

TkaHu )KMBOTHBIX U
yenoBeka. JlabopaTopHas

pabota «/3yueHnue Tkanei

JKHUBOTHBIX»

51

Oprassl. Cuctemsl
opranoB. JlabopaTopHas
pabota «3yuenue
OpraHOB IIBETKOBOTO
pacTeHusD»

52

Onopa TCJIa OpTaHU3MOB

53

JIBrKeHnEe OpraHn3mMoB

54

ITuranue OpraHu3mMoB

55

ITnTanne mo3BOHOYHBIX
JKUBOTHBIX.
[IumeBapurenbHas
CHCTEMa YeJIOBeKa

56

[{pIxaHue opranu3smMoB

57

HBIX&HI/Ie IIO3BOHOYHBIX
JKNBOTHBIX U YE€JIOBCKA

58

TpaHcrnopr BewecTB y
OpraHu3MOB

59

KposeHnocHnas cucrema
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IIO3BOHOYHBIX XMBOTHBIX
" 4YCJIOBCKA

60

Briienenue y opranusmosn

61

3amuTa y OpraHu3MoB

62

I/IMMyHHaSI cucrema
YCIO0BCKa

63

PazapaxumocTs u
peryisiuus y OpraHu3MoOB

64

I'ymopanbHas peryssuus u

OHJOKPpHUHHAasA CUCTCMaA
JKHNBOTHBIX N YCJIOBCKA

65

CDOpMBI Pa3MHOKCHU A
OpTraHHu3MOB

https://resh.edu.ru/subject/lesson/5359/start/27
0999/

66

ITonoBoe pasMHOXKEHUE

67

Meiios

68

l'amerorenes.
OO6pa3oBaHue U pa3BUTHE
ITOJIOBBIX KJIETOK.
JlaGopaTtopHnast pabota
«M3y4yenue crpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIpernapaTax»

69

NunuBunyansHoe
pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

https://uchitel.club/events/ege-2020-po-biologii-
embrionalnoe-i-postembrionalnoe-razvitie-
organizm



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
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70

3a1<nazu<a OpraHoB U
TKaHEH 13 3apOAbIIICBBIX
JINCTKOB

71

Poct u pazBurtue
KUBOTHBIX.

72

Pa3zmHOXeHuE U pa3BuTHE
pactenuii. JlabopaTopHas
pabota «CtpoeHue
OpraHOB Pa3MHOXKECHUS
BBICUIMX PACTEHUI»

73

Hcropus ctaHOBIEHUS U
pPa3BUTHS TEHETHKHU KaK

HayK1

74

OCHOBHBIE TTIOHATHS U
CUMBOJIbI TEHETUKH.

75

3aKOHOMEPHOCTH

HaCJICOJOBaHUS IIPU3HAKOB.

MonorubpuaHoe
CKpEIIBaHHE.
[IpakTuyeckas pabora
"N3y4eHne pe3yapTaToB
MOHOTHOPHUIHOTO
CKpEIBaHUS Y
Jpo30¢uIH"

https://resh.edu.ru/subject/lesson/5386/start/30
1065/

76

I{utonoruueckue OCHOBBI
MOHOTHOPHUIHOTO



https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
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CKpCIIUBAHUA

77

Ananuzupyroniee
ckpemuBanue. Henonmxoe
JOMHHHUPOBaHHE

78

Jurubpunnoe
CKpEIIMBaHHUE.
[TpakTudeckas padoTa
«M3y4eHue pe3ynpTaToB
JUTHOPUTHOTO
CKpEIIUBAHUS Y
TPO30(HITBI»

79

L{uTonorunyeckre OCHOBBI
TUTHUOPHUIHOTO
CKpEIIUBaHUS

80

CreruieHHOE
HACJIeJOBaHHE MPU3HAKOB

81

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

82

I'ereTuka nona

83

I'enoTun kak 1eiaoCcTHAS
CHUCTEMA

84

I'eneTnueckuii KOHTPOIb
pPa3BUTHS PACTEHUN,
JKUBOTHBIX U YEJIOBEKA

85

M3MeHYnBOCTH IPU3HAKOB.

Bunsl n3sMeHuUnBOCTH

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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86

MoaudukanroHHas
M3MEHYUBOCTD

87

BapuanuonHsblii psan u
BapHallMOHHAs KpUBasl.
JlaGopaTopHnas pabota
«HccnenoBanne
3aKOHOMEPHOCTEN

MO TU(DUKAITHOHHOM
W3MEHYUBOCTH.
[TocTpoenue
BapHAIIIOHHOTO psJa U
BapUAIMOHHON KPUBOI»

88

T'enoTunmaeckas
M3MEHYHUBOCTD.
KomMOunnaTuBHas
W3MEHYUBOCTD

89

MyranuonHas
U3MEHYUBOCTD.

90

3aKOHOMEPHOCTH

MYTAalMOHHOTI'O ITpoIecca.

DNUreHeTUKa u
JMUTEHOMHUKA

91

I'eneTnka yemoBeKa.
[TpakTnueckas padota
«CocrapiieHne 1 aHAIIN3
POAOCIIOBHOM

92

MeToabsl Me TUITTHCKOH
T€HETHKHU




© MAQY I'mmua3ust Ne 86. PaGouasi mporpamMa y4eGHOro nmpeamera

«buosiorust (yray6aeHHsiii yposens) 10-11 kiacceni»

93

3HauyeHne MEeIUIINHCKON
T€HETHUKHU B
MpEeA0TBPALICHUHU U
JIEYEHU U T'€HETHYECKUX
3a00JIeBaHUM YCIOBCKA

94

OCHOBHBIC TIOHSTHS
cenekuuu. JlaboparopHas
pabora «3yueHnue copToB
KYJbTYPHBIX PACTCHUI U
TIOPO/ IOMAITHUX
YKHUBOTHBIX»

https://resh.edu.ru/subject/lesson/3861/start/29
5751/

95

MeTobl CENEKIIMOHHON
pabotsl. JlaboparopHas
pabora «M3yuyenue
METOJIOB CEIEKLINN
pacTeHun»

96

JlocTrKeHus CeNeKINU
pacTeHUH U KUBOTHBIX.
[TpakTnyeckas pabora

«IIpuBuBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHE U
UCIIOJIb30BaHUE
TEHETUUYECKUX PECYPCOB

98

broTrexHoorns Kax HaykKa
¥ OTPACITb TPOU3BOJICTBA.

99

OcHoOBHbIE HaNpaBICHUS
CHHTETHYECKOH OMOI0ruu



https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
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XpOMOCOMHaH KU IrCHHasd

100 1
WHXXCHEPUS

101 MeaunuHckue 1
OHMOTEXHOJIOTHH
PesepBHBIi ypOK.

102 [ToBTOpEHHE, 0000IICHUE, 1
CcHCTeMaTh3aIus 3HaHUH

OBIIEE KOJIMYECTBO 102 0 12 11

YACOB 110 I[TPOTPAMME
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11 KIIACC

Ne
n/

Tema ypoka

KoauuecTBO 4acoB

Bcer

Kontpoabubl | I[lpakTuyecku
e padoThbI e padoThbl

Jara
HU3y4YeHH
b

JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
pecypcbl

OBOJIOIHOHHAS
teopus Y. Jlapsuna

https://resh.edu.ru/subject/lesson/5393/start/1319
97/

JIBHOKyIIME CHIIBI
SBOJIIOIMY BUIOB I10
Y. {apBuny

Bbopnba 3a
CYIIIECTBOBAHHUE,
€CTECTBEHHBIN U
HUCKYCCTBEHHBIN
oTOop

dopmMupoBaHue
CUHTETHUYECKOU
TEOPHUH IBOJIIOLUN

OTans!
SBOJTIOLIMOHHOTO
mporiecca:
MUKPO3BOIIOLHUS U
MaKpO3BOITIOLUS

https://resh.edu.ru/subject/lesson/5391/start/3010
36/

[Momynsuus —
aJIeMEHTapHast

https://resh.edu.ru/subject/lesson/4949/start/1199
43/



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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cAnHuIa 3BOJIFOIINHU

3aKOH TeHETHYECKOTO
paBHOBecust JIk.
Xapnau, B.
Baiin6epra.
JlaboparopHas
pabota «BpIsiBICHHE
W3MCHUUBOCTH Y
0co0eii OTHOTO BUIA»

0.5

DnemMeHTapHbIe
(hakTOpPHI BOJIOITUU

D¢ddexT ocHoBaTENS.

Dddext

OyTBUIOYHOTO
TOPJIBIIIKA

10

Murpanuu.
N3omsanuu
ITOIYJISLIAMN:
reorpaguyeckas,
Ouooruyeckast

11

EctectBennslit oTO0p
— HaIpaBJISIIOLIHAN
(hakTop IBONTIOLMH

12

[TonoBoit oT60p

13

ITpucnocobiaeHHOCTD
OpraHM3MOB KaK
pe3ynbTaT

0.5

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://uchitel.club/events/chto-my-znaem-o-napravleniyakh-evolyutsii-organicheskogo-mira-otvety-i
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MUKPOIBOIIOIHIH.
JlaGopaTopnas
pabora «M3yuenue
apomMop(h030B 1
WIMOAaNTalUl y
pacTeHuit u
KHBOTHBIX)

14

[Ipumepsl
MPUCIIOCOOTICHUN Y
OpPTraHU3MOB:
MOpP(OJIOTHYECKHE,
(bu3noIorNUecKue,
OHMOXUMHUYECKUE,
MIOBEJICHUECKHE.
JIaGoparopHas
paborta
«IIpucnocobienus
OpPraHU3MOB U UX
OTHOCHUTEJIbHAS
11e71eco000pa3HOCThY

0.5

15

Bun, ero kpurepnn n
CTPYKTYpa.
JlaGopaTopHas
pabota «CpaBHeHHE
BUJIOB 11O
MOP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa BUJa
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17

BunoobpazoBanue
KaK pe3y/ibTar
MHUKPO3BOJIOIUT

18

CBs3b
MHUKPOIBOJIIOLUN U
SIUIEMUAOJIOTUNA

19

Maxkpo3Bontonus.
ITaneoHTOIOrNYECKHU
€ METO/Ibl U3YUECHHUS
ABOJIIOLHUU

20

buoreorpaduueckue
METO/IbI U3yUYECHUS
3BOJIOLUA

21

OMOpHOJIOTHYECKHE
Y CPaBHUTEIHHO-
Mopdonoruueckue
METO/IbI U3yYEHUS
HBOJTIOIINH

22

MonexkyispHo-
TE€HETUYECKUE,
OMOXHMMHUYECKUE U
MaTeMaTU4eCKUe
METO/BbI U3yUEHUS
9BOJIIOLIMH

23

O6mue
3aKOHOMEPHOCTH
3BOJIIOLUA
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24

AnantuBHas
paauanusi.
HepaBHoMepHOCTD
TEMIIOB 3BOJIIOINHI

25

HayuHble runoressl
HpOI/ICXO)KI[CHI/Iﬂ
JKA3HU Ha 3emiie

https://resh.edu.ru/subject/lesson/3874/start/3010
94/

26

JlonayuHblie
IIPEJICTaBICHUS O
3apOXKICHUM KU3HU

27

OCHOBHBIE 3TaIbI
HeOpFaHquCKOﬁ
9BOJJIOINH

28

T'umoressl
3apOXKICHUS KU3HU

29

UcTopus 3emnu u
METOABI €€ N3YUECHHUS.
JIaGoparopHas
pabota «M3yuyeHue u
OIMCaHue
HCKOIIAEMBIX
OCTaTKOB JPEBHUX
OpPraHU3MOB»

0.5

30

Hauanbensie aransl
OpraHu4eCcKou
3BOJIIOLUU

31

OBOIOIUS DYKapUOT



https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3874/start/301094/
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32

OcCHOBHBIE 3TaIlbI
IBOJTIOIIAH
PaCTHTENHLHOTO MHPA.
[IpakTnueckas
pabora «M3yuenue
0COOEHHOCTEMH
CTPOCHHSI pACTCHHIA
Pa3HbIX OTJEIOBY»

0.5

33

OCHOBHBIE dTaIbI
3BOJOLUU
YKUBOTHOT'O MHUPa

34

OBOJIIOIHS
KMBOTHBIX.
[IpakTnueckas
pabota «3ydyenue
ocoOeHHOCTEH
CTpOCHHS
IMO3BOHOYHBIX
YKMBOTHBIX)

0.5

35

Pa3Butue xu3Hu Ha
3emiie o paM U
nepuoiamMm

36

MaccoBsle
BBIMUpAHUSA —
9KOJIOTHUYECKHE
KPU3HCHI IIPOLIOTO

37

CoBpeMeHHbIH
DKOJIOTHYECKUN
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KPH3HC, €ro
0CO0EHHOCTH

38

CoBpemeHHas
cucrema
OpPraHUYECKOTo
IIPOLIIOTO

39

OCHOBHEBIE
CUCTEMATHUYECKUE
IpYMIbl OPraHU3MOB

40

AHTpOIOJIOTUSI —
HayKa O 4eJIOBEeKe

https://resh.edu.ru/subject/lesson/4951/start/2901
81/

41

PasBurtne
MIPEACTABICHUH O
MIPOUCXOXKACHUN
YeJI0BeKa

42

MecTto yeaoBeKa B
cUCTEME
OpPTaHUYECKOTO MHPA.
JlabopaTopHas
pabota «3yuyenue
oco0eHHOCTEH
CTPOCHHSI CKelleTa
YeJI0BeKa, CBI3aHHBIX
C MIPSIMOXOXKICHUEM)»

0.5

43

JIBr>KyIME CHUIIBI
AHTPONOTEHE3A

44

CooTHOLIEHHE



https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
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OMOJIOTHYEeCKUX U
COIIMaJIbHBIX
¢bakxTopoB B
aHTpOIIOTeHE3e

45

OcHOBHBIE CTaANU
aHTpOIIOreHes3a

46

IlanmeoreneTuka n
HaJIeOr€HOMHUKA

47

OBOITIOLNA
COBPEMEHHOTO
YeJloBeKa

48

Yenoseueckue pachl.
[IpakTnueckas
pabota «3yuenue
9KOJIOTHUECKUX
ajarnTanui
YeJI0OBEKa»

0.5

49

MexaucuunimHapHbl
€ METOJIbI
AHTPOIIOJIOTUU

50

3apoKIeHue u
pPa3BUTHE IKOJIOTHH

51

MeToabI KOJIOTHH.
JlaGoparopHas
pabota «3yuyenue
METOIOB
9KOJIOTMUECKUX

0.5
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HCCHCHOB&HHﬁ))

52

3HaueHue
3KOJIOTMYECKUX
3HAHUU I YeJloBeKa

53

DKOJIOTUYECKUE
(hakTOophI

54

AbGunornyeckue
¢daktopbl. CBET Kak
JKOJIOTUYECKHUU
(bakTop.
JlaGopaTopHas
pabota «BplsiBeHNE
puUcrocobIeHni
OpPraHU3MOB K
BITUSTHUIO CBETA

0.5

55

Abuotnyeckue
(bakTophl.
Temneparypa xax
JKOJIOTUYECKHUI
(bakTop.
JlaGoparopHas
pabora «BrIsiBIeHHE
MIPUCTIOCOOTICHHMIA
OpPTraHU3MOB K
BIIUSTHUIO
TeMIepaTypbi»

0.5

56

AOnornueckue
(bakTophI.

0.5
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BnaxxnocTs Kak
JKOJIOTHYCCKHI
dakrop.
JlaGopaTopnas
pabora
«AHaToMHUYECKHE
0COOEHHOCTH
pacTeHUl U3 pa3HbIX
MECT OOUTaHUI»

57

Cpensl oOuTaHus
OpPTraHHU3MOB

https://resh.edu.ru/subject/lesson/5392/start/8378
A

58

buonornueckue
PUTMBI

59

XKuznennsie GopMel
OpPraHHU3MOB

60

buotnueckue
(bakTopsl

61

3HayeHune
OMOTHUYECKUX
B3aNMOJAECHUCTBUH I
CYIIECTBOBAHHUS
OpPraHHU3MOB B cpeJie
o0uTaHUA

62

DKOJIOTUYECKHUE
XapaKTEPUCTUKHU
MONYJIALIUHI

63

OcCHOBHEIE



https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
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MOKa3aTeu
TIOTTYJISITIH
YUCJICHHOCTb,
IJIOTHOCTb,
BO3pacTHas U
MI0JIOBAsi CTPYKTYpa

64

OcHOBHBIE
MMOKa3aTeun
HOHy.]'I?IIlI/II/I .
POXKIAaEMOCTb,
MPUPOCT, TEMII POCTA,
CMEPTHOCTb,
MUTpaIu

65

DKoIornyecKas

CTPYKTYypa
HOMYJISALUH

66

JnHamuka
MOIYJIALUN U €€
perynsauus

67

Kpussie pocra
YUCJICHHOCTH
nonyisanuu. Kpuseie
BBDKMBaHMS

68

DKojoruyeckas
HUIIIA BU/IA.
JlaGopaTopHas
pabora
«[Ipucnocobnenus

0.5

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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CEMSIH pacTeHUN K
pacceneHuIo»

69

Bup xak cucrema
MOIYJSA AN

https://resh.edu.ru/subject/lesson/4949/start/1199
43/

70

3aKOHOMEPHOCTH
IIOBEACHUSA U
MI/IFpaIII/Iﬁ KHNBOTHBIX

71

Coo01iecTBO
OpPraHU3MOB —
OHOLEHO3

72

DKocHucTeMa Kak
OTKpBITast CUCTEMA

73

Kpyrosopor Bemects
Y TIOTOK DHEPIHUH B
HKOCHUCTEME

74

OCHOBHEBIE
oKasareiu
3KOCUCTEMBI

75

DKOJIOTUYECKHUE
MTAPAMUTBI

76

Nsmenenus
COOOIIECTB —
CYKIIECCUU

77

IIpupoausie
9KOCUCTEMBI.
DKOCHUCTEMBI 03€P U



https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
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PEK. DKOCUCTEMBI
MOpEN U OKEaHOB

78

ITpuponusie
9KOCHUCTEMBEI.
DKOCUCTEMBI TYH/ID,
JIECOB, CTCIICH,
MYCTBIHb

79

AHTpOHOFeHHHe
3KOCHCTCMbI

80

YpOosKocHCTEMBI.
[IpakTryeckas
pabora «3yuyenue u
onucaHue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
¢dbopmupoBaHus
OCHOBHBIX
B3aUMOJCHCTBUN
OpPTaHU3MOB B
IKOCHCTEMAX

82

MexaHU3MBbI
BO3ACHUCTBUS
3arpsI3HEHUH Pa3HbIX
THUIIOB Ha
cyOOpraHM3MEeHHOM,
OpraHU3MEHHOM,
MONYJIALIMOHHOM U
3KOCUCTEMHOM
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YPOBHSX

83

buochepa —
oOmierianeTapHas
00o0JI04Ka 3eMiin

https://resh.edu.ru/subject/lesson/5394/start/1191
04/

84

VYuenue B. H.
Bepnaackoro o
ouocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBAHHS
ounocdepsl

86

Kpyrosopotsl
BEIIIECTB U
OMOreOXUMHYCSCKUE
LIMKJIBI

87

30HAIILHOCTE
onocdepsl.
OCHOBHBIE OMOMBI

CyIIH

88

Y cToOMuuBOCTh
o6uochepsl

89

DKOJIOTUYECKUE
KPU3UCHI U UX
TIPUYHHBI

90

Bo3znerictBue
YeJIoBEKA Ha

ouochepy

https://videouroki.net/blog/vidieourok-osnovy-

ratsional-nogho-prirodopol-zovaniia.html

91

AHTpOINIOreHHOE



https://resh.edu.ru/subject/lesson/5394/start/119104/
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
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BO3JICHCTBUE Ha
pacTUTENbHBIN U
JKUBOTHBII MU

92

OxpaHna npupos

93

OcHoBHbIE
HPUHLUIIBL
YCTOWUYMBOIO
pa3BUTHS
4eJI0BEYEeCTBA U
MIPUPOJIBI

94

PammonanbHoe
MIPUPOJIOTIONIE30BaHU
€ ¥ COXpaHeHHue
OMOJIOTHYECKOTO
pazHooOpa3zus 3emin

95

O60061eHue o Teme
«MUKpOIBOIIONUS U
€€ pe3yabTaThD)

96

O60061eHue o Teme
«Makpo3BOIIOIHUS U
€€ pe3yabTaThD)

97

O0o001enue Mo TeMe
«[IpoucxoxaeHue u
pa3BUTHE KU3HU HA
3emie»

98

O06o001eHne o Teme
«IIpoucxoxnenue
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YCJIO0BCKa —
AHTPOIIOTCHE3»

99

O0o001IeHue Mo TeMe
«DKOJIOTHS — HAyKa O
B3aMMOOTHOIIEHHIX
OpPTaHHU3MOBY

100

O06001IeHE 110 TEME
«Opranusmsl U cpeia
oOuTaHus»

101

O06001IeHE 110 TEME
«IKOJIOTUS BUIOB U
MO YJIALINI

102

O06o01enue mo Teme
«buocdepa —
riaodannHas
9KOCHUCTEMA

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102

10
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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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