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INOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 1Mo OMOJOTUU TEOPETUUYECKYIO OCHOBY JUIsl ONpPEACNICHUS MOAXOA0B K (OPMHPOBAHUIO
colepkaHusi yuyeObHoro mpeamera «buororus»  cocrtaBunu:  KoHuenTtyaibHble mnojoxkenus DPIoOC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJIeH, collep KaHusl, Pe3yIbTaTOB OOy4YEeHHs U TPeOOBAaHUN K YPOBHIO MOJATOTOBKHU BBITYCKHHUKOB,
MOJIOKEHUST 00 OOIMX MEeNsIX W MPUHLMMAX, XaPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHErO OOIIero
obOpazoBanusi B Poccuiickoii denepanuu, a Takxke MOJOKEHUS O crenuduke OMOJIOruU, €€ 3HAYEHUU B MO3HAHUU >KUBOM
MPUPOJBI U OOECIEYEHUHU CYIIECTBOBAHUS 4YesoBeueckoro oodmiectBa. COriacHO Ha3BaHHBIM IOJIOKEHUSIM, OIPEICIICHbI
OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouonoruu JA€T NpelCTaBlICHUE O LENsX, 00 o0mieil cTpareruu oOy4eHHs, BOCIUTAHUS U Pa3BUTHS
oOyuvaronuxcsi cpeAcTBaMu ydeOHoro npeamera «buosorus», onpenenser o0s3aTeIbHOE MPEAMETHOE COAEpPKAHUE, €ro
CTPYKTYPY, paclpeiesieHue Mo pa3zesiaM U TeMaM, pEKOMEHIyEMYIO MOCIEI0BATENbHOCTh U3YyYEHUsI YYEOHOTr0 MaTepHraa C
Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKH OOpPa30BaTEILHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN
00yJarommxcs.

B mporpamme mo OMOJIOTUM Tak)Xe YYHUTHIBAIOTCS TPEOOBAHUS K TJIAHUPYEMBIM JIMYHOCTHBIM, METAlpeAMETHBIM U
MPEMETHBIM pe3yJbTaTaM oOy4YeHUs B (OPMUPOBAHUU OCHOBHBIX BUJIOB YUEOHO-TIO3HABATEILHON AEATEIbHOCTH/YUEeOHBIX
JEUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHUsI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHB) peaM30BaH MPUHIIUIT MPEEMCTBEHHOCTH B U3YYCHHUH
Oouonoruu, 6aromapsi 4eMy B Hel MPOCMATPUBACTCS HAMPABICHHOCTh HA pa3BUTHE 3HAHUH, CBA3AHHBIX C (OPMUPOBAHUEM
€CTEeCTBEHHO-HAYYHOI'0 MUPOBO33PEHHUSI, [ICHHOCTHBIX OPUECHTAIIUN JIMYHOCTH, SKOJOTHUECKOTO MBIIUICHHS, MPEICTaBICHUN
0 3JIOPOBOM 00pa3ze KW3HU U OCPEKHBIM OTHOILICHHUEM K OKpYKaroliend npupoaHout cpeae. [lortomy Hapsay ¢ uzyueHuem
0OIIeOMOIOTUYECKUX TEOpUd, a TaKXKe 3HAHUH O CTPOCHHHM J>KMBBIX CHCTEM pPa3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIONIUX B HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTHH yJIEJICHO BHUMAHHWE WCIIOIH30BAHUIO MOJYYCHHBIX 3HAHUU B
MOBCEIHEBHON KW3HU ISl PEIICHUS TMPHUKIAIHBIX 3aJlady, B TOM YHCIe: MpOQPUIAKTUKUA HACJIEICTBEHHBIX 3a00JI€BaHUI
YeJI0BeKa, MEJAMKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUSA, OOOCHOBAaHUS HKOJOTHYECKH LEJIECO00pa3HOro MOBENECHUS B
OKpYXalollled MPUPOJAHON Cpejie, aHallM3a BIUSHUS XO35SUCTBEHHOM NIEATENIbHOCTH YE€JIOBEKa Ha COCTOSIHHE MPUPOIHBIX U



HUCKYCCTBEHHBIX OSKOCHCTEM. YCHWJICHHE BHUMAaHMS K TMPHUKIAJHOW HaIMpaBJIEHHOCTH yueOHoro mpeamera «buosorus»
MPOJAUKTOBAHO HEOOXOIUMOCTBHIO OOECIEUEHHUs] YCIOBUM [IJIi PEUICHUS OJHOM U3 aKTyalbHBIX 3a7a4 IIKOJIbHOTO
OMOJIOTHYECKOTO 00pa3oBaHMs, KOTopas MpearnojaractT (GopMHUpPOBaHUE y OOYYaAIOMUXCS CIIOCOOHOCTH aJanTHUPOBATHCS K
U3MCHEHUAM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MHUPA.

buonorust Ha ypoBHE cpeHero ooiero oopa3oBaHMs 3aHMMaeT BakHOe MecTo. OHa obecrieunBaeT (POpMUPOBAHUE Y
oOydJaronuxcsi MPeICTaBICHU O HAYYHOM KapTUHE MHpa, pacHIMpser ¥ o000IIaeT 3HAHWS O XKUBOW Mpupojae, eé
OTJIMUUTEIIbHBIX MPU3HAKAX — YPOBHEBOW OpTraHU3allMM U HBOJIIOLMH, CO3/AaET YCIOBUS MJiA: MO3HAHUS 3aKOHOB >KUBOM
npuponbl, (opMupoBaHus (DYHKIMOHATLHOM TPaAaMOTHOCTH, HABBIKOB 3J0pPOBOTO U 0e€30MacHOro oOpasa JKHU3HU,
AKOJIOTHYECKOTO MBIIUIEHUS, IEHHOCTHOTO OTHOILIEHHUS K dKUBOW MPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHne OMOJIOTHS UMEET TaKXKe JJIA PEHICHHUS BOCHHUTATENbHBIX M PAa3BUBAIOIINUX 33]1a4 CPEHEro 00IIero
oOpa3oBaHus, coUuaau3aluu oOyvaromuxcsa. M3ydeHue Ouonorud oOecrieunBaeT yciaoBus il (HOPMHUPOBAHUA
MHTEIJICKTYaJIbHBIX, KOMMYHHMKAIIMOHHBIX W HWH(MPOPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KyJIbTYpbl, CIIOCOOCTBYET
WHTETpalu OMOJOTHYECKUX 3HAHUM C MPEJCTABICHUSAMU U3 JAPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMUHU U
reorpaduu. Ha3BaHHbIE TOJOXKEHUS O TMpeJHA3HAYCHUU Y4deOHoro mpeamera «bHOJOTHS» COCTaBUIM OCHOBY IS
oTnpeeeHHs OIX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €r0 COACPIKAHUS, TIPEICTABICHHOTO B ITporpaMMe 1o OMOJIOTHH.

Ot6op coxaepxxkanusi ydyeOHOoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C  TMO3ULIUM
KYJBTYPOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM 00yYaromuecs: 10 KHbI OCBOUTh 3HAHUS U YMEHHUS, 3HAUYUMBbIC
it OpMUPOBAHUS OOIIECH KYJIbTYpPbI, OTIPEIEISIONINE aIEKBAaTHOE MOBEICHUE YEJIOBEKa B OKPYKAIOIIEH TPUPOTHON Ccperie,
BOCTpEOOBaHHBIC B ITOBCETHEBHOM KU3HU U MPAKTUYECKOM AesATeIbHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHWM 3aHUMAIOT
AIIEMEHTBI COJIEP’KaHUs, KOTOPBIC CIY>KaT OCHOBOHW st (hOPMHUPOBAHUS TPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-
Hay4yHOM KapTHMHE MHpa M IICHHOCTHBIX OPHUEHTAIUSAX JUYHOCTH, CIHOCOOCTBYIOIIMX TyMaHU3AIMU OUOJOTUYECKOTO
oOpa3oBaHus.

CTpykTypupOBaHUE COJACpKaHUS Y4eOHOrO Marepuaja B MpOTpaMMe MO OWOJOTHU OCYIIECTBICHO C YYETOM
MPUOPUTETHOTO 3HAYEHUS 3HAHWUK 00 OTIMYMTENBHBIX OCOOCHHOCTSAX KWUBOW TPHUPOABI, O €€ YPOBHEBOW OpraHU3AINH U
ABOJIIONMHU. B COOTBETCTBHUM C 3TUM B CTPYKTYpe Y4eOHOTO npeaMera « bBHosorusy BhIJEICHBI CISAYIONINE COAepKaTeIbHbIC
nuHun: «buojorus kak Hayka. MeTojsl HaydHOro Io3HaHus», «Kierka kak Ouojiormdeckas cucrema», «OpraHu3M Kak



Oouonoruyeckas cuctema», «CucreMa M MHOTooOpasve OpraHM4ecKOro MHpa», «IBOIIONUS JKUBOW MPUPOABIY,
«IKOCHUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTI.

Ilens w3ydenust yaeOHOro mpenmera «buosnorus» Ha 06a30BOM YpOBHE — OBJIAJICHHE OOYYAIOIIMMUCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKITMOHAJIBHOM OpraHU3allMK >KUBBIX CHCTEM Pa3HOr0 paHra M NMPHOOpPETeHHE YMEHHMM HCIOJb30BaTh 3TH
3HAHMS IJIs1 TPAMOTHBIX JEHCTBUN B OTHOIIEHUH OOBEKTOB KMBOM MPUPOJIbI U PEHICHUS PA3IMYHbIX KU3HEHHBIX POOIIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE OOECIEUMBACTCA PEIICHHEM
CIIEIYIOIIUX 3aa4:

OCBOCHHE OOYYAIONIMMUCS CHCTEMBl 3HAHUHW O OWOJOTHYECKUX TEOpHSX, YUCHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIO0TE3aX, MPaBUIIaX, CIYXKAIIMX OCHOBOHM JUisi (hOPMHPOBAHUS MPECTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE MUpa, O
METO/IaX HAYyYHOTO MO3HAHHUSA, CTPOCHUU, MHOTOOOPA3UH U OCOOEHHOCTSIX KUBBIX CHCTEM Pa3HOIO YPOBHS OpraHU3aIliH,
BBIJIAIONTUXCS OTKPBITUSAX  COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTHH;

dopMupoBaHrEe y OOYyYaIOIMMUXCS TO3HABATEIBHBIX, MHTCIUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH B TIpoIliecce
aHaM3a JAaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTHH HAYYHBIX B3TJISA0B, UACH M MOAXOA0B K M3YUYCHHIO KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3allnu;

CTaHOBJICHHE y OOydaromuxcsi o0Imei KyabTyphl, (YHKIIMOHATHHOM TPaMOTHOCTH, Pa3BUTHE YMEHHU OOBSICHATH U
OIICHWBATH SIBJICHUS OKPYIKAIOIIET0 MHpA >KMBOW MPUPOJLI HA OCHOBAHWW 3HAHWW W OIBITA, MOJYYEHHBIX MPU H3yUYCHUU
OMoJorny;

dbopmupoBaHre y OO0OydYalOMMUXCA YMEHHM WJUIIOCTPUPOBATH 3HAYCHHE OMOJOTMYECKHX 3HAHWNA B MPAKTHUYECKOU
NEeSTETLHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCIIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMS YEJIOBEKOM >KMBOW MPUPOBI, HEOOXOAMMOCTH OEpeKHOTO
OTHOIICHUS K HEH, COOJIOICHUS STHICCKUX HOPM TIPH MPOBEICHUN OMOJOTHYSCKUX UCCIICIOBAHNT;

OCO3HAHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHUM JIJISl TIOBBIIICHUS YPOBHS KOJIOTHYECKOW KYIbTYPHI, 111 (OPMHUPOBAHUS
HAay4YHOTO MUPOBO33PEHUS;

MpUMEHEHNUE TPUOOPETEHHBIX 3HAHWUW W YMEHUW B TIOBCEJHEBHOW JKM3HU [JIsi OIIGHKH TIOCIEIACTBUU CBOEH
NEATEeIbHOCTU TI0 OTHOIICHWIO K OKpYXKaIleh cpeae, COOCTBEHHOMY 3/0POBbIO, OOOCHOBAHHME U COOJIIOJCHHUE MeEp
npoUIaKTHUKU 3a00JIeBaHU.



B cucreme cpennero o6mero oOpasoBanusi «buonorus», usydaemas Ha 0a30BOM YpOBHE, SIBISIETCS 00s3aTEIbHBIM
y4eOHBIM MPEIMETOM, BXOSAIINM B COCTaB MPEJAMETHON 001acTi « ECTeCTBEHHO-HAYYHBIEC TPEIMETHI.

Jlnia uzydenus 6uosoruu Ha 6a30BOM ypOBHE CpeaHero oodmiero oopazoBanusi orBoautcs 68 gacos: B 10 kmacce — 34
yaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 yac B HeZlelo).



COIEPXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kax Hayka. CBsi3b OMOJOTHMU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U JPYTUMH €CTECTBCHHBIMH HayKaMH,
¢bunocodueit, >THKOMN, ICTETUKON W mpaBoM. Ponb Ouonoruu B ¢GOpMHPOBAHWM COBPEMEHHOM HAy4YHOW KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoapl TO3HaHUS JKUBOW MpUpoAbl (HAOMIOJAEHUE, DSKCIIEPUMEHT, OMNHUCAaHUE, HU3MEpEeHHe, Kiaccudukanus,
MOJICTUPOBaHUE, CTaTUCTUUECKass 00pabOoTKa JaHHBIX).

JlemoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbos, k. Yorcon u @. Kpuk.

Tabmuiel 1 cxembl: «MeTo bl MO3HAHUS JKHUBOUM TIPUPOIBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[TpakTuueckas padora Ne 1. «Mcnosib30BaHKHE pa3IMUHBIX METOAOB IPU U3YUEHUU OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’)KuBble CHCTEMbI U MX OPTraHU3AIUS.

XKupble cuctembl (OMOCHCTEMBI) KaK MpeAMET W3ydeHus Ouonoruu. OTiMure KUBBIX CHUCTEM OT HEOPraHUYECKOM
MIPUPOJIBL.

CBoiicTBa OMOCHCTEM U UX pazHOOOpas3ue. YPOBHU OpraHU3alMd OMOCUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIMH,
OpraHU3MEHHbI!, OMYISUOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTre0leHOTUYECKHI ), OMoC(epHbI.

JdemoHcTpanuu:

Tabnuibr 1 cxembl: «OCHOBHBIC TIPU3HAKH JKU3HWY», « Y POBHU OPTaHU3AIIUN KUBOUM TPUPOIBI.

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KIECTKH.

XUMHUYECKHM COCTAB KJIETKU. XUMHUYECKHE BJIEMEHTBI: MAKpPOXJIEMEHTBHI, MUKPO3JIEMEHThl. Boma m muHepanbHbIE
BEIIECTBA.



DYHKIMU BOABI U MUHEPAJIbHBIX BEIECTB B KieTke. [lognepxanue ocMoThyeckoro 6ananca.

benku. CoctaB u crpoeHue O€aKoB. AMHHOKMCIOTBI — MOHOMEphl OenkoB. He3ameHuMble W 3aMEHHMBbIE
AMUHOKHUCIIOTBHl. AMHUHOKHUCIIOTHBIN COCTaB. YPOBHHU CTPYKTYphI OCIKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTYpa). XMMUYECKHUE CBOMCTBA OeIKoB. buonorudueckue GyHKInu OEIKOB.

depMeHThl — Onosiornueckue katanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA LEHTpP, cyOcTpaTHas creuu(UUHOCTb.
Kodepmentsl. Butamunsl. Otinuunst pepMEHTOB OT HEOPraHUYECKUX KaTaJau3aTOPOB.

YraeBoasl: MoOHOCaxapuabl (TI0K03a, pudo3a U J1e30Kcupr003a), nucaxapuibl (caxaposa, JaKTo3a) U MOoJruCcaXapuIbl
(KpaxmMai, TJIMKOTEeH, 11eJIT0J103a). buosornyeckue GyHKIIMU yTiIE€BOIOB.

Jlununel: Tpurauuepuasl, ¢Gochoaunuapl, crepouasl. I'mapodunsHO-rUapoPoOHBIE CBoicTBa. buonoruueckue
¢byskun munuaoB. CpaBHEHUE YITIEBOAOB, OEJIKOB U JIMIIUAOB KAK HICTOYHUKOB SHEPTUU.

Hyxneunossie kucnotel: JIHK n PHK. Hykneotunsl — MoHOMEpBI HyKIEMHOBBIX KUcA0T. CTpoenne u ¢pynkuun JJHK.
Crpoenue u pynkuuu PHK. Bugst PHK. AT®: ctpoenue u pyHKIUU.

Huronorus — Hayka o kietke. Knerounas teopus — npuMep B3auMOACUCTBUS UAEH U (DAKTOB B HAYYHOM MO3HAHUMU.
MeTtoabl U3y4EHHUSI KIIETKH.

Krnerka kak menoctHas xuBas cucrema. OO01IHe NMpru3HaKy KIETOK: 3aMKHyTasi Hapy>KHas memOpaHna, moinekyisl JJHK
KaK TeHEeTHYECKHUI anmnapar, CucTeMa CUHTe3a Oeska.

Tunel KJIETOK: 3yKapuoTHUeckas M NpokapuoTudeckas. OCOOEHHOCTH CTPOCHHUS NPOKAPUOTUUYECKON KIIETKH.
Knerounass crenka Oaxtepuii. CTpoeHue 3>YKapUOTHYECKOW KiIETKA. OCHOBHBIE OTJIMUUS PACTUTEIBHOW, >KHBOTHOW U
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbI KJIIETOK — KJIETOYHAs! CTEHKA, TJIMKOKAINKC, UX QyHkuuu. [lnasmarnueckas memOpana, eé
cBorictBa u ¢Gyukiuu. [lutommazma u e€ opranouasl. OgnomeMOpaHnHbie opraHouasl kietku: OIIC, anmapat [Nonbmxu,
mu30coMbl. [1oyaBTOHOMHBIE OpraHOMBI KJIETKUA: MUTOXOHIPHHM, MiIacTuabl. IIpoucxoxkaeHue MUTOXOHAPUN U MIIACTHUL.
Bunel mnactun. HememOpanHble OpraHOMIbI KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJIH, PECHUYKH, KIYTHKH.
OyHKIUKA OPraHOUJIOB KJIETKU. BrirroueHus.

SAnpo — perynsatopHbli HeHTp kieTku. CTpoeHue dnpa: saepHas 000JouYKa, KapuoIlia3ma, XpOMaTHH, SIPBILIKO.
XpOMOCOMBI.



TpaHcnopT BenecTB B KIIETKE.

JleMmoHcTpanum:

IToprpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilnennen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkusnc, P.
®paunknul, K. M. bap.

Huarpammel: «PacnpeneneHue XHUMHYECKHUX DJEMEHTOB B HEXUBOM mpupojae», «PacmpeneneHue XUMHYECKUX
AJIEMEHTOB B KMBOU IIPUPOIE».

Tabmuupl u cxemsl: «llepuoguueckas TadnuIa XUMUYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJbl BOJb, «brocuHTes
oenkay, «CtpoeHne Monekyibl Oenka», «Ctpoenue depmenta», «Hyknennossie kucnotel. [JHK», «CTpoeHne Monexyiibl
ATO», «CtpoeHue 3yKapuOTHUECKOW KIETKW», «CTpOEHHE >KMBOTHOM KIETKW», «CTpoeHuEe pacTUTEIIbHOM KIIETKWY,
«CTpoeHnEe MPOKApUOTHYECKON KIIETKW», «CTPOCHHUE sAIpa KIETKN», « Y TIIEBOIABIY, «JIAMHAIBI».

O6opynoBaHue: CBETOBOM MHKPOCKOI, O0OpyAOBaHHUE sl MPOBEACHUS HAONIOACHUI, U3MEPEHUN, SKCIEPUMEHTOB,
MUKPOIpEenapaTbl paCTUTEIbHBIX, d)KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnass padora No 1. «/3ydeHune KaTaIUTHYECKOM AaKTUBHOCTA (PEPMEHTOB (Ha MpUMEpEe amMujasbl WM
KaTanasbl)».

Jlaboparopnas padotra No 2. «M3yueHue CTpoeHHUs KJIETOK PACTEHUH, )KMBOTHBIX W OaKTepUil MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENaparax u uX OMUCAHUEY.

Tema 4. /KusHeaesiTeJJbHOCTb KJIETKH.

OOmeH BemecTs, Wik MeTadon3M. ACCUMUIIAIUS (TUTACTHYECKUIT OOMEH) U TUCCUMIIIALINS (SHEPTeTHUECKUil 0OOMeH) —
JIB€ CTOPOHBI €JMHOTO Tpolecca MeTadonu3Ma. Posib 3aKOHOB COXpaHEHUs BEUIECTB M SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(MHBIA U rerepoTpodHbii. Poias ¢pepmMeHTOB B 0OMEHe BELIECTB M IPEBpAILCHUU
SHEPTUHU B KIIETKE.

®dotocunTe3. CBeroBas W TeMHOBas (a3bl dotocuHTe3a. Peaknuu QorocunTeza. DPphekTUBHOCTH (HOTOCHHTE3A.
3HaueHne (QoTocHHTE3a UIA KU3HU Ha 3emse. BrnusHue ycnoBuil cpeapl Ha (OTOCHMHTE3 M CIIOCOOBI MOBBILICHHS €rO
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHHU.

XeMocuHTe3. XeMOCUHTE3UpYIolue OaKTepuu. 3HaUYeHUE XeMOCHUHTE3a JIJIs )KU3HU Ha 3eMiie.



DHepreTuueckuil 0OMeH B KJieTke. Paciiernienre BemecTB, BbIJICJICHUE U aKKYMYJIMPOBAHUE YHEPTUU B KIIETKE. DTallbl
sHepreTudyeckoro oomeHa. ['nmukonus. bpoxenue u ero Buabl. KHUCIOpOJHOE OKHCIECHHUE, WIM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe pochopunupoBanue. IPHEeKTUBHOCTh SIHEPTETUIECKOTO 0OMEHA.

Peakiuu maTpuunoro cuntesa. ['enernyeckas undopmanusa u JJHK. Peanuzanus reneruueckoit ”HopMaluu B KJIETKE.
['enetnueckuit ko u ero cBoiictBa. TpaHckpuniusa — Matpuunblii cuHTe3 PHK. Tpancnsuusa — 6uocunres Oenka. DTambl
TpaHcisauuu. Kongupoanue aMuHOKHUCIOT. Posb pubocom B 6MocuHTe3€e Oernka.

Heknerounsie ¢popmbl sxu3Hu — BUpychl. Mctopus otkpeits BupycoB (/1. Y. MiBanoBckuit). OCOOEHHOCTH CTPOEHUS U
KU3HEHHOTO IIMKJa BUpPYycoB. bakrepuodaru. bone3nu pacteHuid, )KUBOTHBIX M YeJIOBEKA, BbI3bIBa€Mble BUpycamu. Bupyc

ummyHoaeuiuta uvenoBeka (BUY) — BoszOyaurens CIIW[a. OOpatHas TpaHCKpUILIMS, peBepTaza M HHTErpasa.
[IpodunakTuka pacnpocTpaHEeHUsI BUPYCHBIX 3a00JICBAHUIA.
JemoHcTpanuun:

IToptpetsr: H. K. Konpsnos, /I. Y. Usanosckuit, K. A. Tumups3zes.

Tabnuiel u cxembl: «Tunbl nuTaHusy, «Metadbonuzm», « MUTOXOHAPUSY, « DHEPTETUUECKUNA 00OMEH», «XJIOPOILIACT,
«Dotocuntes», «Ctpoenue JJHK», «Ctpoenune u ¢yHKimoHupoBanue reHa», «Cunre3 Oenkay, «['eHeTHdeckuit Komy,
«Bupyco», «bakrepuodarny, «Crpoenue u xxusHeHHbIN ki Bupyca CIIM/a, 6akrepuodaray, «Permxarus JJTHK.

O6opynoBanue: moaenu-anminkamuu «Y asoenue JIHK u tpanckpunius», «buocunres 6enka», « CTpoeHUE KIETKU,
Mozenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe 1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounsléi 1ukI, win >KU3HEHHBIM 1MkI kieTku. MHTepdaza u muto3. Ilporecchl, nmpotekaromme B uHTEpdase.
Permnmukanus — peaknus matpuunoro cunre3a JJHK. Ctpoenne xpomocoM. XpoMoCOMHBIN Ha0Op — KapuoTHM. JUITOnaHbINA
Y TaryIONAHBIN XPOMOCOMHBIE HA0OpHl. XpoMmaTu bl [[uTonornyeckiue 0CHOBBI pa3MHOKEHUS U UHIWBUAYATbHOTO Pa3BUTHS
OpPTaHU3MOB.

Henenue knetkn — Muto3. Craguu muto3a. [Ipoueccsl, mpoucxoasume Ha pa3HbIX CTaauiIX MUTO3a. buonornueckuii
CMBICII MUTO3A.

[Iporpammupyemasi ruOesb KJIETKH — aronTo3.



@opMBbI pa3MHOXKEHHSI OPraHM3MOB: O€Crojioe M TMoJoBoe. Buiabl 0Oecrnojoro pa3MHOXKEHHUS: JeJeHUE HaABOE,
MMOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BEr€TaTUBHOE pa3MHOKeHUE. MICKYCCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €T0 3HAYEHUE ISl CEJEKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meito3. Craguu wMeio3a. Ilpoueccel, npoucxondimue Ha cTagusax Meio3a. IloBegeHne XpoMocoM B MeHO3e.
Kpoccunrosep. buosiornueckuii CMbICHI 1 3HaYEHHUE ME03a.

['amerorenes — mpoliecc 00pa3oBaHUSI TMOJIOBBIX KJIETOK Y >KMBOTHBIX. I10JOBBIE Kene3bl: CEMEHHUKH U SIMYHUKH.
O6pa3zoBaHue W pa3BUTHUE TMOJIOBBIX KIETOK — TaMmeT (CIepMaTo30Mj, SIMIEKIIeTKa) — CIepMaToreHe3 U OBOI'CHE3.
Oco0EHHOCTH CTPOCHUS SUIIEKIIETOK U criepMaro3ouoB. OmiogorBopenue. [laprenorenes.

NunuBunyanbHoe pas3BuTue (OHTOreHe3). OMOpUOHANIbHOE pa3BuTuEe (dMOpUOreHe3). ITambl AMOPHOHAIHLHOTO
Pa3BUTUSI Y TIO3BOHOYHBIX >KUBOTHBIX: JPOOJIEHUE, TacTpyJssuus, opraHoreHes. IloctamOpuonansHOEe pa3Butue. Turbl
MOCTAMOPUOHAIBLHOTO PA3BUTHS: NPSAMOE, HENpsiMoe (JTMYMHOYHOE). BiusiHUEe cpelibl Ha pa3BUTHE OPTraHU3MOB, (HaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButue pacrennil. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIMHU PA3BUTHSI.

JdemoHcTpanuu:

Tabmuupbl U cxembl: «POpPMBI Pa3MHOXKEHHSI OPraHU3MOBY», «/[BOMHOE OIIOIOTBOPEHHE Y LIBETKOBBIX PACTEHUII»,
«BereratuBHOE pa3sMHOXKEHUE pacTeHui», «JleneHue knetku Oakrepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue
xpoMocombl», «Kietounbid mukny», «Pemmkanus HHK», «Mwutoszy», «Meno3», «lIpsmMoe u HempsiMOoe pa3BUTHEY,
«l"ameToreHe3 y MIIEKONMUTAONINX U YeJIOBEKa», « OCHOBHBIE CTaAUU OHTOTECHE3a».

O6opynoBanue: MHKPOCKOTI, MUKpPOTpenapaTsl «CriepMaTo30u1bl MJIEKOIUTAIOILET O, «Slinexknerka
MJICKOIUTAIONIETO», «KapuOKHMHE3 B KIIETKAX KOPEIKa JIyKa», MarHUTHas MOJIeNIb-alIIuKauus «Jleinenue KieTku», MOJaemb
JHK, Mmozaenb MeTadazHoit XpOMOCOMBI.

JlaGopaTopHble 1 NpaKTUYeCKHE PadoThI:

Jlabopatopnas pabota Ne 3. «Habmroienne MuTo3a B KJIeTKaX KOHYMKA KOpEITKa JyKa Ha TOTOBBIX MUKPOTIpErapaTaxy.

JlaGoparopnas padota Ne 4. «3ydeHre cTpoeHus MOJOBBIX KJIETOK Ha FTOTOBBIX MUKpOTMpenapaTaxy .

Tema 6. HacsieAcTBEHHOCTH 1 KBMEHYHBOCTH OPraHU3MOB.



[Ipenmer u 3agaum reHeTuku. VIcTopus pa3BUTHS TEHETHKH. PoJib HMTOJOTMM M 3MOPHOJOTMH B CTaHOBJICHUH
TeHETHKU. BKIIag pocCHMCKUX W 3apyOEKHBIX YUEHBIX B Pa3BUTHE TCHETUKH. METOIbl T€HETHUKU (THOPHUIOIOTHYCCKUH,
LUTOTEHETUYECKUH, MOJEKYISIpHO-TeHEeTHYeCKHil). (OCHOBHBIE TEHETHYECKHE TOHATUS. ['eHeTHYeckass CHUMBOJIMKA,
UCIIOJIb3yeMasi B CXeMax CKpPEIIMBAHUM.

3aKOHOMEPHOCTH HACIICJIOBaHMS TMPU3HAKOB, ycTaHOBJIeHHBIE I. MeHmeneM. MOHOTHOPHIHOE CKpEIIMBaHUE. 3aKOH
eauHO-00pa3usi THOPUAOB IepBOro IokojeHus. [IpaBuino goMuHHpOBaHMs. 3aKOH pacIleIUICHHs IPU3HAKOB. [ Hmoresa
YUCTOTHI raMeT. [loHoe 1 HemoJIHOe TOMUHUPOBAHKE.

JluruObpuaHoe CKpelMBaHue. 3aKOH HE3aBUCHUMOTO HACJEIOBaHMWS TMpu3HaKoB. LluToreHernueckue OCHOBBI
JTUTHOPHUIIHOTO CKpEIIMBaHUSA. AHaIM3UpYIOIIee CKpenmBaHue. lcronb30BaHUE aHATU3HPYIOMIETO CKPEIIUBAHUS IS
OTIpeICJICHHS TEHOTHIIA OCOOH.

CuerieHHOe HacieqoBaHue npusHakoB. Pabora T. Moprana mo cuemjieHHOMY HaclieoBaHUIO reHoB. Hapyiienue
CLECTUICHUS T'€HOB B PE3YyJIbTATE KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHhl.

I'enetnka mona. XpPOMOCOMHOE ONpEJEICHUE T10Jia. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIE W
rereporaMeTHbie Opranu3mel. HacinenoBanne nmpu3HakoB, CHEINICHHBIX C IMOJIOM.

N3menunBOCTh. Buabl M3MEHUMBOCTH: HEHACJEACTBEHHAs M HACIEACTBEHHasd. Poyb cpenbl B HEHACIEICTBEHHOM
M3MEHYHMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON M3MEHYMBOCTH. BapruannoHHslil psa U BapuanumonHas kpusas. Hopma
peakiuu mpu3Haka. KoanyecTBeHHbIE M Ka4eCTBEHHBIC NMPHU3HAKU W WX HOpMa peakiuu. CBolicTBa MOJIU(PUKAITMOHHOM
W3MEHYMBOCTH.

HacnencrBennas, mim reHOTUIIMYECKas, U3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHUMBOCTh. Mei03 1 MOJIOBOM MpoIiece —
OCHOBa KOMOMHATUBHOW M3MEHUYMBOCTH. MyTanroHHas u3MeH4uBoCTh. Kiaccudukanuss mytaiuii: reHHble, XpOMOCOMHEIE,
reHomMHble. YacToTa W mpuuuHbl MyTarui. MyrtareHHble (akTopbl. 3aKOH TOMOJOTUYECKUX PSI0B B HACJIEICTBEHHOMN
n3meHunBoctu H. M. BaBuioga.

BHesimepHast HacIeICTBEHHOCTh U U3MEHYMBOCTb.

I'enetuka yenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJIbl T€HETUKH YEJIOBEKA: T'€HEAJTOTHYeCKUi, OJU3HEIOBBIN,
IIUTOT€HETUYECKHUM, OMOXUMUYECKHUH, MOJIEKYJIIipHO-TeHeTHYecKui. COBpEMEHHOE OMpEIeSICHHE IeHOTHUIIA: TTOJITHOTEHOMHOE



CEKBEHUPOBAHME, TEHOTUIHPOBaHUE, B TOM uucie ¢ nomoinesto [I1[P-ananu3a. HacnencTtBenHble 3a00sieBaHUsl YesOBEKa:
reHHble 0oye3HH, OO0JIE3HH C HACIEACTBEHHON MPEeapacloioKeHHOCThIO, XpPOMOCOMHBbIE Oo0se3Hu. Comarthyeckue u
reHepatuBHbie MyTaruu. CTBOJIOBBIE KJIETKHA. [IpUHIMIIBI 3M0pOBOTO 00pa3a JKU3HU, NUATHOCTHKH, MPOMUIAKTUKU H
JICYCHUS] TEHETHMYEeCKuX OoJe3Hei. MenuKo-TeHeTHYeCKOe KOHCYJIbTHUPOBAaHUE. 3HAYCHUE MEIUIIMHCKOM TEeHETUKH B
peIO0TBPAIICHUH U JICYCHUU TeHETUYECKHUX 3a00JIeBaHUN YelloBeKa.

JlemoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumogees-Pecosckuii, H. 1. Bapuiios.

Tabnuiel U cxeMbl: « MOHOTHOpPUIHOE CKPEIIMBAHUE M €r0 ITUTOTCHETHYEeCKasi OCHOBA», «3aKOH PACILEIUICHUS U €ro
IIUTOTEHETUYECKasi OCHOBa», «3aKOH 4YHUCTOTHI TrameTy, «JlurudpuaHoe ckpeumBanue», «lluTomoruyeckrue OCHOBBI
TUTHOPUIHOTO CKpeniuBaHus», «Meios3y», «B3aumojeicTBue aifielbHBIX TeHOBY», «l'eHeTHdyeckne KapThl paCTEHUH,
KUBOTHBIX M 4YeJoBeKay, «l'eHeTHka mosiay, «3aKOHOMEPHOCTH HACJIEIOBaHUS, CIEIJIEHHOTO C mojiom», «Kapuotumbl
YyeJoBeKa M KUBOTHBIX», «Buasl nameHunBocTH», «MoaudukanmonHas u3MeHUYUBOCThY, «HacnenoBanue pesyc-daktopay,
«I"eneTuka rpynn KpoBu», « MyTallMOHHAs! U3MEHYUBOCTD.

O6opynoBanue:  Mojenu-ammkanun — «MoHorubOpumHoe — ckpemuBanue», «HemomHoe — HOMHUHHMpOBaHUEY,
«Iurubpunnoe ckpemmuBanuey, «llepexkpéct XxpoMocom», MUKPOCKOIT U MUKponpenapatr «Jlpo3oduna» (Hopma, MyTamnuu
(hopMBI KPBUIBEB U OKPACKH Tena), repoapuii «I'opox moceBHON».

JlabopaTopHble U NpakTHYECKHE PadOThI:

Jlabopatopnas paborta Ne 5. «3yueHue pe3yapTaTOB MOHOTHOPUIHOTO M JUTHOPUTHOTO CKPEIIUBAHUS Y APO30(DUIIBI
Ha FOTOBBIX MUKPOIIPETIapaTaxy.

Jlabopatopuast pabora Ne 6. «3ydyenne momudukanmoOHHOW M3MEHYUBOCTH, MOCTPOCHHE BAPHAIIMOHHOTO psifa H
BapUALIMOHHOU KPUBO».

JlaGoparopnas padota Ne 7. «AHanu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX MUKPOIIpEapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBiieHre U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.



Cenekuusi Kak Hayka M NpoLEcC. 3apoXkKACHUE celeKuMd u noMectukanus. Ydyenue H. M. BaBunoBa o meHTpax
MIPOUCXOXKJIEHUS U MHOT000pa3usl KyJIbTYpPHBIX pacTeHUi. LIeHTpbl IpOUCX0KaeHUs JOMAIIHUX XKUBOTHBIX. CopT, mopozaa,
IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCOBBIM U MHAUBUAYAIbHBIM OTOOPHI B CEIEKIIMU PACTEHUHN U )KMBOTHBIX. OlleHKa
sKcTepbepa. bim3kopo/icTBeHHOE cKpenuBaHue — UHOpuAMHT. Yucras nauHus. CKpeuuBaHue YUCTBIX JIMHUN. ['eTeposuc,
win rubpuaHas cuia. HepoacrBenHoe ckpemmBanue — ayrOpuauHr. OtganéHHas ruOpuau3anus M e€  yCHEeXH.
HckycCTBEHHBINM MyTAareHe3 U MOJIYyYEHHE MOJUIIONA0B. JIOCTH/KEHUS CENEKIIMU PACTEHUI, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomoruss Kak OTpacip MPOU3BOACTBA. ['€HHAas WHXeHepus. JTanbl co3naHud pekoMOuHaHTHOM JHK wu
TPAHCT€HHBIX OpraHu3MoB. KierouHas uHxeHepus. KneTouHble KyiabTypbl. MUKpPOKIOHAJIBHOE PAa3MHOXKEHUE DPACTCHMM.
KnonupoBaHue BbICOKOPOAYKTUBHBIX CEIbCKOXO3MCTBEHHBIX OPIraHU3MOB. DKOJIOTHYECKUE U 3THYecKue pobdsiemsl. MO
— TeHETUYECKU MOJIU(DPHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. /I. Kapneuenko, M. @. lIBaHoB.

Tabnuubl u cxeMbl: kKapTa «L{eHTphI MPOUCXOKACHHSI U MHOTOOOpa3usi KyJIbTYPHBIX pacTeHuil», «Ilopoabl noManHux
KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéuHas rulpuauzanus», «Pabotsl akamemuka M. ®. MBanoBay,
«ITomunnouaus», «O0bEKThl OUOTEXHOJIOTUNY, «KieTouHble KyIbTyphl U KJIOHUpOBaHUEY, «KOHCTpyHpoBaHUE U MEPEHOC
TEHOB, XPOMOCOM).

O6opynoBaHue: MYyJSDKM IUIOJOB U KOPHEIUIOAOB JUKMX (OPM M KYJbTYpPHBIX COPTOB pacTeHH, repOapuii
«CenbCKOXO035CTBEHHBIE PACTEHUSD.

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHXKEHUS CEJICKIMU PACTEHUN W KUBOTHBIX (HA CEJEKUHMOHHYIO CTaHLHIO,
IJIEMEHHYIO (pepMy, COPTOMCIBITATENIbHBIA YYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1IA0OPATOPHUIO arpOyHUBEpPCUTETA WM
Hay4YHOTO LIEHTPA)».



11 KJTACC

Tema 1. DBoTIOLIMOHHAN 0HOJIOTHA.

[IpeAnochUIKM BO3HMKHOBEHHUS SBOJIOLNMOHHON TEOpUHU. DBOJIOLMOHHAA TeOpHUs U €€ MecTo B Ouosoruu. BimsHue
ABOJIIOIIMOHHOM TEOpHUH HA pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBugerenscTBa 3BOMIONUU. [laneoHTOIOTMYECKHUE: MOCIEA0BATEIBHOCTh MOSBICHHUS BUAOB B MAJICOHTOJIOTHYECKOU
JIETONHUCH, TiepexoaHbie popMbl. bruoreorpadguyeckue: cxoacTBo u paznuure ¢ayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOACTBA U PA3IMYUsl SMOPUOHOB Pa3HBIX BUOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE:
TOMOJIOTUYHBIC, AHAJIOTUYHBIE, PYJUMEHTAPHBIC OPraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXMMUYECKHE: CXOJACTBO MEXaHU3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX IMyTEH Y BCEX OPTaHU3MOB.

OBomonmoHHas teopus Y. Jlapeuna. [Ipeanochliku BOSHUKHOBEHUST JapBUHU3MA. J[BHXKYIIME CUIIBI 3BOJIFOLIMU BUJIOB
no /lapBuHy (M30BITOUHOE PA3MHOKEHUE MPU OTPAHUUYECHHOCTU PECYPCOB, HEOMpeNeNIEHHAs W3MEHYMBOCTh, O0ophnOa 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunretuueckas teopust 3BooIuu (CTI) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkposBodronus. [lomynsuus kak eIMHULA BUIA U BOJIIOLIUH.

JIBuxytue cuibl ((hakTopbl) IBOJIIOIMK BUIOB B TpUpojie. MyTallmoHHBIN Npoliecc 1 KOMOMHATUBHAS U3MEHUYUBOCT.
[TonynsuuroHHbIE BOJIHBI U Jipeiid reHoB. M3omsauus u Murparusi.

EcTecTBeHHbI 0TOOp — HaMpaBJISIONINI (akTop dBOTONUNA. DOPMBI €CTECTBEHHOTO 0TOOPA.

[Ipucnoco61eHHOCTh OPTaHU3MOB KaK pe3yibTaT 3BoONUH. [IpruMepsl mprcnocobiennii y opranu3zMoB. ApomMopdo3sl
Y UIMO-aIalTaluH.

Buna u BunooOpaszoanue. Kpurepun Buga. OcHoBHBIE (POPMBI BUI000pa30BaHus: Teorpaduueckoe, IKOJI0THIECKOE.

Makponssomorusi. Dopmer BoMIONNN: (DUTETHYECKAs, TUBEPTeHTHAs, KOHBEPIeHTHasl, mapauiensHas. HeoOpaTuMocTh
3BOJIFOLIHH.

[TpoucxoxkeHne oT HeCeNUAIM3UPOBAHHBIX TPEAKOB. [Iporpeccupytomas cnenuanu3anus. AJanTUBHAS pagydalus.

JdeMoHcTpanuu:



IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, @. Mromiep, A. H.
CeBep1oB.

Tabnmupl U cxembl: «Pa3BuTue OpraHMyeckoro wmupa Ha 3emiie», «3apojblllid TMO3BOHOYHBIX >KUBOTHBIXY,
«Apxeontepukcy, «Dopmbl 00psOBI 3a cyliecTBoBaHUEY, «EcTecTBeHHBIM 0TOOP», «MHOroo0Opasue COpTOB pacTEHU»,
«MHoroo6paszue nopoj KUBOTHBIX», «[lonmymsauun», «MyTanmoHHasi ”3BMEHUYUBOCTEY», «ApoMopdo3b», «anoagantanumy,
«O01mas nereHepanus», «JIBrwKyiue cuibl 3BoONUNY, «Kapra-cxema mapmpyrta nyremectsust Y. Jlapsunay», «bopbsba 3a
cymectBoBanuey, «lIpucnocobieHHOCT, opranusmoBy, «l['eorpaduueckoe BuaoOOpazoBaHHE», «IKOJIOTHUECKOE
BHUJ1I000pa30BAHUEY.

OO6opynoBaHue: KOJUICKIIUST HACEKOMBIX C pPa3IUYHBIMU THUIIAMH OKPAacKW, Ha0Op IUIOMOB M CEMSH, KOJUICKIUS
«IIpumepsbl 3alUTHBIX MPUCITIOCOOICHUH Y JKUBOTHBIX», MOJENb «OCHOBHBIE HAIMPaBJICHUS HBOJIIOIUNY, O0BEMHAS MOJIEIb
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOYHBIXY.

buoreorpadguueckas kapra mupa, KoJuieKiuss «DopMbl COXpPaHHOCTU HMCKOMAEMbIX >KMBOTHBIX W PACTEHUI, MOJACIHb
anmmukaius — «Ilepekpéct xpomocom», BiaxHble TnpenapaThl «Pa3BuTue Hacekomoro», «Pa3zBuTue JATYIIKNY,
Mukpornpenapar «Jlpo3zodunay (Hopma, MyTaruu GOpMbl KPbUIbEB  OKPACKH TEJa).

JlaGopaTopHble 1 NpaKTUYeCKHe padoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHUE BUI0B 110 MOP(OJIOTUUECKOMY KPUTEPHUION.

Jlaboparopnas padota Ne 2. «Onucanue nprucnocoOJEHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HU Ha 3emuie.

JloHay4yHbI€ MPECTaBICHUS O 3apOXKICHUN KU3HU. HaydHble TUIOTE3hl BOSHUKHOBEHUS KU3HU Ha 3emiie: abHoreHes u
MaHCTIEpMUs. XUMHYECKas dBOMIONUS. AOHWOTEHHBII CHHTE3 OPraHWYeCKHX BEIIECTB W3  HEOPTraHWYECKHUX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XMMHUYECKON 3BoJtoIuu. HadanbHble 3Tambl OMOJIOTMYECKON 3BoJoNMH. ['Humnoresa
PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIECTKU. [lepBble KIETKH M MX DSBOJIOIUS.
DopMUPOBAHUE OCHOBHBIX T'PYIMIT AKUBBIX OPraHU3MOB.

PazBuTHe xxu3Hu Ha 3emuie 1o 3paMm u nepuogam. Karapxei. Apxeiickas u nporepo3oiickas 3pbl. [laneo3olickas spa u
e€ epHuoIbl: KEMOPUICKUHN, OPAOBUKCKUM, CUITYpUNCKUH, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3zo30Kckas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.



Kalino3olickas spa u €€ neproibl: aJIEOr€HOBBIN, HEOIT€HOBBIM, AHTPONIOTEHOBBIH.

XapakTepucTruKa KiuMaTa U IeoJIOTHYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMH PACTUTEIBHOTO U KUBOTHOIO
mupa. ApoMopdo3bl y pacTeHui U )KkUBOTHBIX. [losiBIeHHE, pacliBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucreMa OpraHM4EeCKOro MUpa Kak OTpaXKE€HHE dBOMOIUU. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI OPTAaHU3MOB.

DBoJIIOIMA YEJNIOBEKA. AHTPOMOJIOTUSl KaK Hayka. Pa3BUTHE MPENCTaBICHU O MPOUCXOXKICHUM 4eJoBeKa. MeTomsl
U3y4deHus aHTpororesesa. CxocTBa U pa3andus 4eJI0BEKa U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETTOBEKA.

JBrxymue cuiibl (pakTopsl) aHTpororenesa. HaciaeacrBeHHas U3MEHYMBOCTh M €CTECTBEHHBIN 0TOOp. OOLIECTBEHHBIN
o0pa3 *U3HH, U3TOTOBIICHHE OPYIUH TPyAa, MBIIUICHHE, PEYb.

OCHOBHBIE CTaAUM W BETBU 3BOJIIOLMM YEJIOBEKA: aBCTPAJONMUTEKH, UesoBek ymenbld, YeloBek NpAMOXOISLIUM,
YenoBek HeaHaepraibckuid, YenoBek pa3ymHbld. Haxoakum wHckomaeMbIX OCTaTKOB, BpeMs CYLIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3ra, 00pas3 KU3HHU, OPYIHU.

YenoBeueckue pacbl. OcCHOBHblE OONbLIIME pachkl: €BponeouaHas  (eBpasuiicKasi), HEerpo-aBCTpajloOuHas
(3xBaTOpHaNIbHAS ), MOHTOJIOWHAS (a3UATCKO-aMepUKaHCcKasi). YepThl MPUCTIOCOOIEHHOCTH MPEICTaBUTENEH YeIOBEUECKUX
pac K yCJIOBHSIM cyliecTBOBaHUsA. EAMHCTBO yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. I1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBeHHe ColMHEYHON cuCTeMbl», «Pa3BUTHE OpraHM4eckoro Mupa», «PacturenpHas
KJIeTKa», «KuBoTHas KieTkay, «lIpokaproTnueckas kiaeTka», « COBpeMEHHasl CHCTEMa OPraHu4YecKoro mupa», «CpaBHEHUE
aHATOMUYECKHUX YePT CTPOCHHMSI YeIOBEKa U YeJIOBEKOOOPa3HbIX 00e3bsIH», « OCHOBHBIE MECTA MAJICOHTOJIOTMYECKUX HAXO0I0K
MIPEIKOB COBPEMEHHOIO 4YEJOBEKa», «/lpeBHenmme moan», «lpeBHue imoam», «llepBble COBpEMEHHBIE JIHOIWY,
«YenoBeueckue pace».

Oo6opynosanue: mynsixu «lIpoucxoxaeHue denoBeka» (OIOCThI ABCTPATONUTEKA, MUTEKAHTPONA, HEAaHJEpTaiblia,
KPOMaHBOHIIA), CJICTIKH WJIH H300paXeHUsI KAMEHHBIX OpYAUil IEPBOOBITHOTO YellOBeKa (KaMHU-YOIIIEphl, pyouiia, ckpebia),
reoXpoHOJIorHuecKas Tabnuua, Koekuus «DPopMbl COXpaHHOCTH UCKOMAEMbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «3yyeHue MCKONMAaEeMbIX OCTATKOB PACTEHUH M )KUBOTHBIX B KOJIJIEKIIMSIX).



DKcKypcHs «IBOIOIUS OPraHUYECKOTO MUpa Ha 3emMJie» (B €CTeCTBEHHO-HAYUYHbBIN WM KpaeBeAUEeCKUN My3ei).

Tema 3. Opranusmsl H OKpysKaloLias cpeaa.

OKOJIOTHSI KaK HaykKa. 3aJaud MU pa3fesbl 3KOJOTMH. MeToabl 3KOJIOIMYECKUX HCCIEAOBAaHUN. ODKOJOTHYECKOE
MHUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl 00MTaHMs OPraHU3MOB: BOJIHASI, HA3€MHO-BO31yIIIHAS, IOYBEHHAs, BHYTPUOPraHU3MEHHAS.

Okonoruueckue  (axktopel. Knaccudukanus  skonornyeckux — (pakTopoB:  abumoTruyeckue, OHUOTHYECKHE U
aHTPOIOTeHHbIE. J[efiCTBUE IKOIOTMYECKUX (PAKTOPOB Ha OPTraHU3MBI.

AbGuoTtnueckue (akToOpbl: CBET, TeMIlepaTypa, BIaXHOCTb. @ortonepuoausm. IlpucrnocoOneHuss OpraHu3MOB K
AecTBUIO a0NOTHYECKUX (PaKTOpOB. bruonmornueckue puTMsl.

buotnueckue Qaxtopsl. Bunbl OnOTHUECKUX B3aUMOAECUCTBUNA: KOHKYPEHIMSI, XUITHUYECTBO, CUMOMO3 U €ro (POPMBIL.
[lapazutusm, Koomepamusi, MyTyaju3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAINU3M, HEUTPAIHU3M.
3HaueHHe OMOTUYECKUX B3aMMOECHCTBUI AJIA CYIIECTBOBAHUSI OPTaHU3MOB B MPUPOJIHBIX COOOIECTBAX.

DKOJIOTUUECKHE XapaKTepUCTUKHU mnonyasauud. (OCHOBHbIE TOKAa3aTeNu MOMYJSIMUU: YHUCIEHHOCTh, IUIOTHOCTD,
POXKJIaEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpanus. JJMHAMUKA YMCIEHHOCTH NOMYJISIUUU U €€ PETryJIALHsL.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. ['ekkens.

Tabmuupr u cxembl: kapta «lIpuponnsie 30HBI 3emum», «Cpeabl OOUTaHUS OpPraHU3MOBY», «DOTONEPUOAUIMY,
«ITonmynsuumny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MONYJISIUU HHPY30pUU-TYydeabKn», «llumesbie nenm.

JlaGopaTopHble 1 NpaKTUYeCKHE PadOThI:

Jlabopatopnas pabota Ne 3. «Mopdonoruueckine 0COOEHHOCTH PACTEHUN U3 PA3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCay.

[TpakTuyeckas padora Ne 2. «IToacy€T MIOTHOCTH MOMYJISAIUNA PA3HBIX BUIOB PACTCHUIN.

Tema 4. Coo01mecTBa 1 IKOJI0rHYeCKHe CUCTEMBI.

Coo01iecTBO Oprann3mMoB — 6uorieHo3. CTpyKTypbl OMOIIEH03a: BUI0BAasI, MPOCTPAHCTBEHHAs, Tpoduueckas (TuIieBas).
Bunpi-noMmunantel. CBsi3u B OMOLIEHO3E.



DKoJyiornueckre cucteMbl (skocucteMsl). [lonstrue 06 skocucteme u 6uoreorieHo3e. OYHKIUOHATBHBIE KOMIIOHEHTHI
HKOCHCTEMBI: MPOIYLIEHTHI, KOHCYMEHTHI, peylleHThl. KpyroBopoT BEIIecTB U MOTOK YHEPTUH B 3KocucTeMe. Tpoduyeckue
(muieBbie) ypoBHH 3KocucTeMbl. [lumieBsle menu u cetu. OCHOBHBIE MOKA3aTeNld 3KOCHUCTEMBI: OMOMacca, MPOIYKIIHSL.
DKOJIOTUYECKHE MUPaMUAbl: TPOAYKIMU, YUCICHHOCTH, OuomMacchl. CBOMCTBA AKOCUCTEM: YCTOMYMBOCTb, CAMOPETYIISIUS,
passuthe. CyKueccus.

IIpupoaHbIe 3KOCHCTEMBI. DKOCHCTEMBI 03EP U peK. DKOCUCTEMA XBOWMHOIO UJIU IIMPOKOJIMCTBEHHOTO JIECA.

AHTPONOreHHbIE 3KOCHUCTEMBI. ATPO3KOCUCTEMBI. YPOOIKOCUCTEMBI. BHOIIOrHUECKOEe M XO34MCTBEHHOE 3HAUYEHHE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

buopasHoobpazue kak GakTop ycToiunBocTH 3kocucteM. CoxpaHeHne OMOIOrMuecKoro pa3HooOpasus Ha 3emie.

VYuenue B. . Bepnanckoro o 0uocdepe. ['panunpl, cocraB u ctpykTypa 6uocgepsl. 2Kupoe BeriecTBo u ero pyHkuuu.
Ocob6ennoctu 6uocdepsl Kak r100anbHOM 3KocucTeMbl. JlnHaMruYeckoe paBHOBecHE U oOpaTHasi CBA3b B Ouocdepe.

KpyroBopoTbl BemiecTB W OMOT€OXMMUYECKHE IMKJIbI 3JIEMEHTOB (yIJIepojia, a3oTa). 30HAIBbHOCTb OHOCHEpHI.
OcHOBHBIE OMOMBI CYIIIH.

YenoeuecTBo B Onochepe 3emin. AHTpoTIOreHHbIe n3MeHeHus B Ouocdepe. ['1obanbHbIe SKOTOTUYECKUE MTPOOJIEMBI.

CocymectBoBaHue Mpupobsl U yenoBeuecTBa. Coxpanenue OuopazHooOpa3usi Kak OCHOBA YCTOMUMBOCTU OMOChEpHI.
OcHoOBa palMOHANIBHOIO YMPABJIEHUS MPUPOJHBIMU PECYpPCAMH M HMX HCIOJb30BaHME. JlOCTHMXKEHUS OMOJIOTMM U OXpaHa
MIPUPOJIBL.

JdemoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmusr u cxemsl: «llumeBbie nenu», «buoreHos: coctaB u crpykrypa», «lIpuponnsie cooOmiectBa», «llenu
MUTaHUD», «IDKOJIOrHYeckas nupamuaa», «buocdepa u yenosek», «IkocucreMa MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO Jeca», «buoneHo3 BomoéMa», «ArpoueHos», «lIpuMepHble aHTPONOTreHHBbIE BO3ACHCTBUA Ha MPUPOLY»,
«BaxHelme UCTOUYHUKH 3arpsi3HCHUS] BO3JyXa U TPYHTOBBIX BOa», «llouBa — BakHeWmnasi cocTtaBistomias Ouochepsy,
«®DakTopel aerpaganuu nouBy, «llapHukoBwii 3P dekT», «DakTopbl PaIUOAKTHBHOTO 3arps3HeHus Ouocdepb», «OO0mas
CTpYKTypa ouochepo», «Pacnpoctpanenue xku3Hu B ouocdepe», «O30HOBBIN 3KpaH 6uocheprl», «KpyroBopoT yriepoja B
ouocheper», «KpyroBopot a3ora B mpupoe.



ObopynoBanue: moaenb-anmvkanus «Tunuunsle OuoneHo3b», repbapuil «PactutenbHbie cOO0IIECTBA», KOIIIEKLIUN
«buoneHosy, «BpeauTenn Ba)KHEUIINX CEIbCKOXO3SMCTBEHHBIX KYJIbTYp», repOapuu U KOJUIEKIIMM PACTEHUN U )KUBOTHBIX,
MpUHAJJISKAIINE K pa3HbIM SKOJIOTHUECKUM TpyIinaM ofHoro Buaa, KpacHas kuura Poccuiickoit @eaeparuu, n300paxeHus
OXpaHSAEMBIX BUJIOB PACTEHUH U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MN HA BA3OBOM YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS 00Y4arOIIUMUCS MPOTPaMM CPETHETO
o01ero 00pa3oBaHus: JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JHYHOCTHBIX pPE3yIbTaTOB OCBOCHUS mNpeamera «buonorus» BBIAEICHBI CIEIYIONIME COCTABIAIOIINC:
OCO3HaHUE 00YYaIOIIMMHUCS POCCUICKOMN Ipask/IaHCKOM UIACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOTIPE/ICICHUI0, HATMYKME MOTUBALIUUA K OOYYEHHIO OMOJIOTHH, IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUIM
JUYHOCTHA HA OCHOBE KJIIOYEBBIX IIEHHOCTEH M MUCTOPUYECKUX TPAJULIMNA pa3BUTHS OUOJOTHYECKOTO 3HAHHS, TOTOBHOCTh U
CIIOCOOHOCTh  OOY4YArOIIUXCS PYKOBOJCTBOBAThCS B CBOEH JEATEIBHOCTH I1IEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH,
MPUCYLIMMHU CUCTEME OUOJIOTHYECKOTr0 00pa30BaHMsl, HAIMYUE IKOJIOTHYECKOT0 TPABOCO3HAHUS, CHIOCOOHOCTH CTaBUTh LEIH
U CTPOUTH )KU3HEHHBIC IIAHBI.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHHUS TpeaMeTa «bUOooTHs» JOCTUTalOTCS B €IUHCTBE YUe€OHOM W BOCIHMTATEIIbHOMN
JNEATEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU COLUHMOKYJIBTYPHBIMHU, HCTOPUYECKUMH M JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSTHIMH B OOIIECTBE MPaBWJIAMU U HOpPMaMHU TMOBEICHUS W CIIOCOOCTBYIOT IMpolieccam
CaMOMO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHUSI, PA3BUTUSI BHYTPEHHEU IMO3ULUH JUYHOCTH, MATPUOTU3MA, YBAXKECHUS K
3aKOHY U TPABOMOPSJNIKY, YEJIOBEKYy TpPyJa M CTApIIEMy IOKOJEHHUIO, B3aMMHOTO YBaXXCHHUS, OCPEKHOTO OTHOIIEHUS K
KYJIbTYPHOMY HACJEOUI0 U TPAAULMAM MHOTOHAaMOHAIBLHOro Hapona Poccuiickoii denepanuu, NpUpoae U OKPYKAKOLIEH
cpene.

JIngyHOCTHBIE PE3yNbTaThl OCBOEHHUS YUeOHOTo npeaMeTa «bruonorus» TOmKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcsi PyKOBOJCTBOBATHCA CPOPMUPOBAHHOW BHYTPEHHEW TMO3HIIMEH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAllUW, TIO3UTUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIONIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO
oOIiecTBa, paclupeHrue XU3HEHHOTO OTbITa W OMbITA ACATEIBHOCTH B MPOIECCE peaanu3allid OCHOBHBIX HAIPaBJICHHMA
BOCIIUTATEIBHON IESITEIBHOCTH, B TOM YHCIIE B YACTH:



1) rpakIaHCKOr0 BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh TPAKAAHCKON IMO3UIMU O00YyYaroIIerocs Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUICKOTO
00IIeCTBa;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW ACSATENBHOCTH MPHU CO3JIAaHWU Y4YEOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U
MO3HABATEINIbHBIX 33/1a4, BBINIOJHEHUH OMOJIOTUUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTBH OINPEAENIATh COOCTBEHHYIO MO3ULIMIO M0 OTHOLIEHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U OOBSICHATSH €€;

YMEHHME YYUTHIBATH B CBOUX JICHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O B3aWMOJICUCTBUS JIIOJIEH C pa3HbIMHU
yOeXKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHMYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJIHEHHUSI Y4YEOHBIX, IIO3HABATECIBbHBIX W
HCCJIEI0BATENbCKUX 3a/1a4, YBAXUTEIBHOIO OTHOIICHHS K MHEHHMIO ONIOHEHTOB NMPU OOCYXIEHUU CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaKIAHCKOW WIAECHTUYHOCTH, TMATPHUOTHU3MA, YBAXKEHHS K CBOEMY HapoJly, UYyBCTBa
OTBETCTBEHHOCTHU Tniepesa PoauHONM, roOpaoCcTH 3a CBOM Kpail, CBOKO POoNIMHY, CBOM A3bIK M KYJBTYPY, IPOLIJIOE U HACTOSIIEE
MHOTOHAllMOHaJIbHOTrO Hapoaa Poccnu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUI0O W NaMIATHUKAM MPUPOABI, JOCTHKEHUSIM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ]] POCCHMCKUX YUYEHBIX B CTAHOBIICHHE M PA3BUTHE OWOJOTWHU, MMOHUMAHUS 3HAYCHUS
OMOJIOTHH B MMO3HAHUM 3aKOHOB IIPUPO/IbI, B )KM3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBA;

uzeitHas yoexaEHHOCTb, TOTOBHOCTD K CIY>KE€HHUIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro Cyan0Yy;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;



CIIOCOOHOCTh OLIEHUBATh CUTYAlLlMIO U MPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOSHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM DPOAMTENSAM, CO3JaHUIO0 CEMbHM HAa OCHOBE OCO3HAHHOTO IPUHATUS LIEHHOCTEH
CEMEIHOM KU3HU B COOTBETCTBUHU € TPaJULMAIMHU Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO0 TBOPYECTBA, CIOPTA, TPYAa,
OOIIIECTBEHHBIX OTHOIICHMIA;

NOHMMaHUE YMOLMOHAIILHOTO BO3/IEUCTBUS KUBOU MPUPOIBI U €€ LIECHHOCTH;

TOTOBHOCTb K CAMOBBIPXEHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMIIEHUE MPOSBIATH KAU€CTBA TBOPUYECKOM IMYHOCTH;

5) puzuyeckoro Bocnuranusi, GopMHUPOBaAHMS KYJIbTYPHI 310POBbSI H SMOLHOHAJIBHOIO 0JIATONIOJIYYMS:

MMOHMMAaHUE U peaTu3alus 3J0pOBOro U 0€30MacHOro 00pas3a >KU3HU (3I0POBOE MUTAHUE, COOJIIOICHUE TUTUEHUUECKUX
MpaBui U HOPM, COANaHCUPOBAHHBIM PEXUM 3aHATHM M OTAbIXa, peryispHas (u3MUecKas aKTHUBHOCTb), OEpEKHOTO,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U MICUXHUECKOMY 3/10pPOBBIO;

NOHMMaHUE LIEHHOCTH TMPaBUJ HWHAUBUAYAIbHOIO M KOJJICKTUBHOTO O€30MAaCHOTO IMOBEACHUS B CUTYalMsX,
YTPOXKAKOUIUX 3I0POBBIO U )KU3HU JHOJEH;

OCO3HaHUWE TIOCTIEACTBUN U HETPUSATHUS BPEIHBIX MPUBBIYCK (YHOTPEOICHHUS aIKOTOJIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HaHUE [IEHHOCTH MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTh K AaKTHUBHOW JIE€ATEIbHOCTH TEXHOJOTHYECKOW M  COLMAIBHOM HamNpaBlIE€HHOCTH, CIIOCOOHOCTH
WHULMAPOBATH, INIAHUPOBATH U CAMOCTOATEIBLHO BBIMOJIHATH TAKYIO J€ATEIbHOCTH;

MHTEPEC K pa3iudHbIM chepaM mpopecCuoHaIbHON NeATEIbHOCTH, YMEHUE COBEpIIATh OCO3HAHHBIA BHIOOp Oymyliei
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIC )KU3HEHHBIE TUIaHbI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BAHUIO HA TPOTSKEHUH BCEH KU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTMUYECKHU 1IeI1ec000pa3HOe OTHOLIEHHUE K IPUPOAE KaK UICTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHMS;



HOBBIIIEHUE YPOBHSI HSKOJIOIMUYECKON KYJbTYypbl: NPUOOpPETEHHE ONbITa IUIAHUPOBAHMS IMOCTYNKOB M OLEHKU HUX
BO3MOKHBIX ITOCIEACTBUAN JJI1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHHUE TI00aTBHOT0 XapaKTepa dKOJOTHUECKUX MpoOeM U MyTei UX pelieHus;

CIIOCOOHOCTBH HCIIOJIB30BaTh MpUOOpETaeMble NMPU HW3YYEHMHM OWMOJIOTMM 3HAaHUS M YMEHHUS IpU pPEUIeHHH NpodiieMm,
CBSI3aHHBIX C palMOHAJIBHBIM IPHUPOAOINOJIB30BaHUEM (COONIOCHNUE MpaBWJl MOBEIACHUS B IPHUPOJE, HAIpPaBICHHBIX Ha
COXpPAaHEHUE PAaBHOBECHUS B 9KOCUCTEMAX, OXpaHy BUJIOB, 3KOCUCTEM, OHOCHEpHI);

AKTUBHOE HENPUATHE JCUCTBHM, NMPUHOCAIIMX BPEH OKPYXAIOIIEH NPUPOAHOW Cpene, YMEHHE INPOrHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE TTOCIIEACTBUS MPEANPUHUMAEMBIX ACHUCTBUN U NPEIOTBPAILATH UX;

HaJu4yue Pa3BUTOrO SKOJIOTMYECKOTO MBIIIJIEHUS, SKOJOIMYECKOW KYJIBTYpPBI, ONBITA IEATEIBHOCTH 3KOJIOTMYECKOU
HAIIpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATbCSA MMHU B II0O3HABATEIBbHOM, KOMMYHUKATUBHOM M COLMAJIBHOW IIPAKTHKE,
TOTOBHOCTH K YYACTHIO B IPAKTUYECKOMN ACSITEIBHOCTH YKOJIOTHUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U OOIIECTBEHHOMU
MPAKTHUKH, OCHOBAHHOI'O HA IMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE A3BIKOBOW U YMTATEIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOICUCTBUS MEXAY JIIOJAbMU U MO3HAHUS
MHpA;

MOHUMaHUE cheluu(puKr OHOJOTUM KaK HAyKd, OCO3HAHMUS €€ poid B (POPMHUPOBAHMU PALUOHATBHOTO HAYYHOIO
MBIIICHHS], CO3JaHUH LIETIOCTHOTO MPECTABICHUS 00 OKPY’KAIOLIEM MUPE KaK O €IMHCTBE PUPO/Ibl, YEJIOBEKA U O0IIECTBA,
B [IO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEHN U PEIIeHUH MPOOJIeM COXpaHEHUsI IPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJIi COBPEMEHHOW LMBHJIM3ALMUA: OOECHEYEHHs HOBOTO YPOBHSI Pa3BUTHUS
MEJUIMHBI, CO3aH1e EPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX pellaTh peCypCHbIE MPOOIEMbI Pa3BUTHSI YEIOBEUECTBA,
MOMCKa MyTEeH BBIXOJA M3 TIOOATBHBIX AKOJIOTHYECKUX MPOOJIEeM U OOecnedyeHus Mepexojia K yCTOMYMBOMY Pa3BUTHIO,
paloHaIbHOMY HCTIOIB30BAHHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OMOJOTMYECKUX 3HAHWUN B LEJISAX MOBBIIIEHHS OOLIEH KyIbTYypbl, €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH, KaK COCTAaBHOM 4acTH (DYHKIIMOHAIBLHON IPaMOTHOCTH 00y4aroniuxcs, GopMUpyeMOi IpU U3y4EHHUH
OHOJIOTHH,



[OHMMaHUE CYIIHOCTH METOJOB IO3HAHMs, HCIOJIb3yEMbIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIOJb30BaTh
MOJIy4aeMble 3HAHUS JUIs aHAIM3a U OOBSICHEHHUS SIBJICHUI OKPYXKAIOILEr0 MUPa U MMPOUCXOASIINX B HEM U3MEHEHU, YMEHUE
7enaTh 000CHOBaHHBIC 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUINXCS JaHHBIX C IEJBIO MOyUYEHHUs TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTBh CaMOCTOSITEIBHO MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUSA JJIsl PELIEHHs TPOOJIEM B peabHbIX KU3HEHHBIX
CUTyalUsX;

OCO3HAaHUE ILEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTb OCYIIECTBJIATH IIPOCKTHYIO M HCCIIEIO0BATEIbCKYIO
NEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOPAa30BaHMIO U CaMOOOpPA30BAaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX
3HaHUU 110 OMOJIOTUHU B COOTBETCTBUHU C )KM3HEHHBIMU IOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeamera «buonorus» BKIIIOYAOT: 3HaYUMBbIe 11 POPMUPOBAHUS
MHUPOBO33pEHUSI  OOYYAIOIUXCS MEXKIUCUUIUIMHAPHBIE (MEXMNpPEIMETHbIE) OOIIeHayYHble TMOHATHS, OTpakarollue
LEJIOCTHOCTh HAyYHOU KapTUHBI MUpa U CIEUU(PUKY METO/I0B IO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, sIBJICHUE, MPOIIeCcC, CUCTEMA, HAYUHbIA (aKT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIEOBAHNUE,
HaONIOZeHUEe, U3MEpPEHUEe, DOKCIHEPUMEHT U JpYruX), YHUBEpcajbHble Yy4yeOHble JAeicTBUS  (ITO3HABATEINIbHBIE,
KOMMYHUKAaTUBHBIE, PETyJSITUBHBIE), oOecreunBaronye (popMupoBaHue (QPYHKIMOHAIBHOM TI'PAMOTHOCTH M COLMATbHOU
KOMIIETEHIIMM ~ OOYYalollUXCs, CHOCOOHOCTh  OOYy4YaloIIMXCA  HKCIOJb30BAaTh  OCBOCHHBIE  MEXKIUCUMUILTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE IEWCTBUS B TO3HABATEIBHON U COI[MAIbHOM MPaKTUKE.

MetanpeameTHbIe pe3yiabTaTbl OCBOSHHS MPOTPaMMBbl CpeTHEro 00IIero 00pa30BaHusl JOKHBI OTPAXKaTh:

OBjajieHue YHHMBEPCAJbHbIMH Y4eOHbIMM MO3HABATEIbHBIMH 1eHCTBUSIMMU:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSITENIbHO (POPMYJIMPOBAThH U aKTYaJIU3UPOBATH MTPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



UCIIOJIb30BaTh IPU OCBOCHWU 3HAHUN MNPUEMBI JIOTHYECKOTO MBIIUICHHUS (aHaiM3a, CUHTE3a, CpPaBHEHMS,
kinaccuukanuu, o0O0OIIEHUS), PACKPBIBATh CMBICT OHOJOTUYECKUX TMOHATHN (BBIACIATh WX XapaKTEpHBIC TMPU3HAKH,
YCTaHABJIMBATD CBSI3U C IPYTUMU MOHSATUSIMU);

OMpeNeNsaTh UeIu JeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU HUX JOCTHXKEHHUS, COOTHOCHUTHb PE3yJbTaThl
JESTEIBHOCTH C TTOCTaBICHHBIMHU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUS (DAKTOB U SIBJICHUM KUBOU MPUPO/IBI;

CTPOUTH JIOTUUECKUE PACCYXKJCHUsSI (MHIYKTUBHBIC, ICAYKTHUBHBIC, MO AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH M
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBAThH BHIBOJIBI U 3aKJIIOUCHUS,

IPUMEHSTh CXEMHO-MOJIEIIbHBIE CPEACTBA I MPEACTABICHHS CYLIECTBEHHBIX CBSI3€M M OTHOLICHWI B HM3y4aeMbIX
OMONIOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUN PA3HOTO pOJA, BBISBICHHBIX B Pa3IUYHBIX HHPOPMAIMOHHBIX
HMCTOYHUKAX;

pa3pabarbiBaTh IUIAaH pEIHICHUsS TpoOJeMbl C YYETOM aHaIM3a UMEIOIIMXCS MaTepUalbHBIX W HEMaTepUabHBIX
pECypCOoB;

BHOCUTbh KOPPEKTHUBBI B IESITEILHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB LEISM, OLICHUBATh PUCKHU MOCIEACTBUN
NEeATEIIbHOCTH;

KOOPAUHUPOBATH U BBIMOJHATH pa0OTy B YCIOBUSIX PEAIbHOTO, BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS

BJIQJICTh HaBBIKAMH Y4€OHO-MCCIIEIOBATEILCKOW M TPOEKTHOM JEATEIBbHOCTH, HAaBBIKAMHU pa3pelieHus MpodseMm,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEJIBHOMY TIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

UCIIOJIb30BaTh Pa3IMYHbIC BUBI ACATEIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS, €r0 UHTEpPIpETaIluy, TPeoOpa3oBaHHUIO
Y IPUMEHEHUIO B YYEOHBIX CUTYAIUAX, B TOM YUCJIE MPU CO3JaHUU YUEOHBIX U COIMMAIILHBIX MPOCKTOB,;

(dbopMHUpPOBATH HAYYHBIN THUI MBIIJICHUS, BIa/I€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMHA U METOJAMHU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 33a/1aul B 00Pa30BaTEIbHOMN ACATEILHOCTH U KU3HEHHBIX CUTYAIUsX;



BBISIBJISITh IIPUUMHHO-CJIC/ICTBEHHBIC CBS3M U aKTyaJIM3WpOBaTh 3a7ady, BBIJBUIaTh TMIOTE3Y €€ pEelIeHUs], HAXOAUTh
apryMeHTHI [ I0Ka3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

AHAJIM3UPOBAaTh NOJYYCHHBIE B XOJ€ PEUICHUS 3a/ayd pPEe3yJIbTaTbl, KPUTHUYECKH OLIEHUBATHh HX JOCTOBEPHOCTb,
IPOTrHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATH 1I€JIEHAIIPABIICHHBIN MOMCK MEPEHOCA CPEICTB U CIIOCOOOB JEHCTBUS B MPOPECCUOHANBHYIO CPELY;

YMETh IEPEHOCHUTH 3HAHUS B ITIO3HABATENIBHYIO U MTPAKTUYECKYIO 00JIACTH KU3HENEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJIEU, IMpeJiaraTh OPUTMHAJIBHBIE TOJIXOJbI W PEIICHUs, CTaBUTb MPOOJIEMbI W 3a/ayd,
JOITYCKAIOIIUE AIbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ uHpopmaumeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHUKAX HMHPOpMaMK (TEKCTe YYEeOHOro MOCOOHus, Hay4YHO-TIOMYJIAPHON
IuTEpaType, OMOJOTMYECKUX CIOBApsSX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3zax HaHHBIX, B MHTepHETE), aHAIU3UPOBATH
MHGOPMALIMIO  pa3jIMYHBIX BUIAOB U (OPM MPENCTaBICHHS, KpPUTUYECKH OLEHUBaTh €€ JOCTOBEPHOCTh H
HEITPOTHUBOPEYUBOCTH;

dbopMyIUpOBaThH 3alPOChl U MPUMEHATH Pa3JIMUHbIE METOJAbl MPHU MOUCKE U OTOOpe OUoJIorhueckoil uHdpopmaiuu,
HEOOXOIMMOM JIJIsl BHITIOTHEHHUS YYEOHBIX 3a/a4;

npUOOPETaTh OMBIT UCIOIL30BAHUS MUHPOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI, COBEPIIICHCTBOBATh KYJIbTYPY
AKTUBHOI'O MCMOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTHUMAIBbHYIO (OpPMY MpeaCcTaBieHUs OUonorndeckoil mHpopmaiuu (cxembl, rpadukwy,
IUarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KauyecTBE CpeacTBa NpH paboTe ¢ Ouosiormdeckor uHpopmalmeil: NpuMEeHsTh
XUMHUYECKHe, (PU3NIECKNe U MaTeMaTHIEeCKUE 3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBHaTypy, HOMEHKIATYPY, UCTIOIb30BATh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISAHOCTH;

BJIa/IETh HABBIKAMHU PACMO3HABAHHUSA U 3alIUTHl HHGOPMALIMK, UHPOPMALIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBjaieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:



1) oO1enne:

OCYIIECTBISITh KOMMYHHKAIIMU BO BCEX c(hepax *KU3HU, aKTUBHO y4aCTBOBAThH B JIMAJIOTE WJIM AUCKYCCUU TI0 CYIIECTBY
oOcyxnaemMoli Tembl (YMEHHME 3a/aBaThb BOIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCUTEIBHO BBIIOJHEHUS MpearacMou
3aJ1a4uM, yYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTh MO3MIIUN APYTHUX YYACTHUKOB JUAJIOTA WIH JUCKYCCHU);

pacrno3HaBaThb HEBEpOAJbHBIE CpEJACTBA OOUICHMs, IMOHUMAaThb 3HAYEHHME COLUAIBHBIX 3HAKOB, HPEIIOCHUIOK
BO3HUKHOBEHUSI KOHQIMKTHBIX CUTYallUi, yMETh CMAT4aTh KOH(MIUKTHI U BECTU MIEPErOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIECHHS W B3aUMOJICUCTBHS, MOHUMATh HAMEPEHUS APYTrUX JIOAEH, MPOSBIATH
YBaXXUTEIbHOE OTHOIIEHHUE K COOECEHUKY U B KOPPEKTHOU (hopme (GOpMyIHpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeIbHOCTD:

MMOHUMAaTh M HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M HMHJIMBHUAYaldbHOW paOOTHI MpPHU pPELICHUU OHMOJOTHYECKOM
po0sIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJEHCTBHUS MPU PEIICHUH Y4eOHOH 3a1a4H;

BBIOMpPATh TEMATUKY U METOJAbl COBMECTHBIX NEHCTBUN C yU4ETOM OOILIMX MHTEPECOB U BO3ZMOMXHOCTEHM Ka)KIOT0 4JieHa
KOJUIEKTHUBA;

OPUHUMATh LEJIM COBMECTHOM JESITEIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JEWCTBUS MO €€ JOCTHUKEHUIO:
COCTABJISITh IUIAH JEUCTBU, paclpefessiTh pOoiad C y4ETOM MHEHUW YYaCTHUKOB, OOCYXZaTh pPE3yJbTaTbl COBMECTHOM
padoTHI;

OLICHMBATh KayeCTBO CBOEro BKJaJa M KaXJOTO0 yYaCTHHKA KOMaHAbl B OOUIMI pe3ynbTaT 1Mo pa3paboTaHHBIM
KPUTEPUSIM;

IIpeJIaraTh HOBBIE ITPOEKTHI, OLIEHUBATh UEU C MO3UIMH HOBU3HBI, OPUTHHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh MO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B pA3JIMYHBIX CHUTyalUsAX, MPOSBISATH TBOPYECTBO M
BOOOpaxxeHue, ObITh MHUIIMATUBHBIM.

OBiaieHUe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

1) camoopraHu3anusi:

UCI0JIb30BaTh OMOJOTUYECKHUE 3HAHUS JJIS BBISBIICHUS MPOOJIEM U UX PEUICHUS B )KU3HEHHBIX U YUEOHBIX CUTYalUsIX;



BBIOMpPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUM 11€JIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX JEHCTBUAX M MOCTYIKAX IO
OTHOUIEHHUIO K )KUBOW MPUPOJIE, CBOEMY 3J0POBBIO U 3I0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEIIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO JEATEILHOCTD, BBISBIATH MPOOJEMBI, CTAaBUTh U (OPMYIHUPOBATH
cOoOCTBEHHBIE 33a/1a4u B 00pa30BaATENbHOM NESITEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSTENIbHO COCTABJISATH TUIaH PEIICHUs MPOOJIEMbI ¢ YIETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U NIPEANOYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 33 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOW HJPYAUIIMM B Pa3HbIX O0O0JIACTSIX 3HAHUM, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEbHBIN U KYyJIbTYPHBIA YPOBEHD.

2) CAMOKOHTPOJIb:

J1laBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SITEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM;

BJIJIETh HaBBIKAMM MO3HABATEIHLHON peIEKCHHN KaK OCO3HAHUS COBEPIIAEMBIX IEUCTBUN U MBICTUTEIbHBIX MPOIIECCOB,
UX Pe3yJIbTaTOB U OCHOBAHUM, UCTIOJIb30BATh MPUEMBI pedIICKCUU ISl OLICHKH CUTYaIluHu, BHIOOpA BEPHOTO PEILICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMAThH PEILIEHUS 10 UX CHUKECHUIO;

NPUHUMATh MOTUBBI U apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTATOB AESITEIbHOCTH;

3) npuHsATHE ceOsl U APYTHX:

MPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U aQpTYMEHTHI APYTUX MPU AHATU3E PE3YIbTATOB AEATEILHOCTH;

MPU3HABATh CBOE MPABO U NIPABO IPYTUX HA OIIHNOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU JPYTOTO YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI



[IpeameTHbie pe3yibTaThl ocBoeHus nporpaMMbl COO mo O6uosoruu Ha 0a30BOM YPOBHE BKIIIOYAIOT CHElU(UUECKHE
st yaebHoro npeamera «buonorus» HayyHble 3HAHWSA, YMEHUS U CIOCOOBI JEUCTBUI MO OCBOEHHUIO, MHTEPIIPETAIIUU U
npeoOpa3oBaHUI0 3HAHWUN, BUJBI JEATEIBHOCTH MO IMOJYYEHHUIO HOBOTO 3HAHMS M TPUMEHEHUIO 3HAHUW B Pa3IMYHBIX
y4eOHBIX CUTYyallMsX, a TAKKE€ B PEATbHBIX JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C Ouoiorueil. B mporpamme npeameTHbIe
pe3yNbTaThl MPEACTABIECHBI IO TO1aM 00yUYEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO npenmMera «buonorus» ¢ 10 knacce NOIXKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUNW O MECTE W POJU OHOJOTMM B CHCTEME HAy4YHOIO 3HAHMSI E€CTECTBEHHBIX HAyK, B
(hOpMHPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOTO MHUPOBO33PEHMS, O BKJIAJ€ POCCUNUCKHUX U
3apyOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTUE OMOJIOTHH, (YHKIMOHAIBHOW TPAMOTHOCTH YEJIOBEKA JJIsl PELICHUS JKU3HEHHBIX
3a/1ad4;

YMEHHUE PacKpbIBaTh COJEp)KaHHWE OMOJOTMYECKMX TEPMHUHOB U TOHATUM: KHU3Hb, KJIE€TKa, OpPraHu3M, MeTaboIu3M
(oOMeH BewIeCTB W MpeBpallleHue SHEpPruu), roMeocta3 (caMoperyisiius), YpOBHEBas OpraHM3alUsl >KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U PA3BUTHUE;

YMEHUE Hu3araTh OHOJIOrMYecKHue Teopur (KJIETOYHAs, XPOMOCOMHAs, MYyTalMOHHAs, LEHTpaJbHAs J0orma
MOJIEKYyJIApHO# Ononorun), 3akousl (I'. Mennens, T. Moprana, H. Y. BaBunoBa) u ydenust (0 mEHTpaXx MHOTOOOpa3usi u
MIPOUCXOKICHUS KyIbTypHbIX pacTeHuid H. Y. BaBunosa), onpenensiTh TpaHuIlbl UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM,;

YMEHHE BIIaJI€Th METO/IaMi HAayYHOTO MO3HAaHUS B OMOJIOTMH: HAOJMIOJECHUE U OMHCAHUE KUBBIX CHCTEM, IPOLECCOB U
ABJICHUM, OpraHu3alys U NPOBEICHUE OMOJOTMYECKOr0 HKCIEPUMEHTA, BBIIBUKEHUE TMIOTE3bl, BBISIBICHUE 3aBUCHMOCTH
MEXy UCCIEAYyEMbIMU BETMYMHAMU, OOBSICHEHUE TIOJYYEHHBIX PE3YyJIbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUN
Y 3a4KOHOB, YMEHHUE JI€J1aTh BBIBOJIBI HA OCHOBAHMH IOJyYEHHBIX PE3YJIbTATOB;

YMEHHME BBIICIATh CYLIECTBEHHBIE IIPU3HAKM BHUPYCOB, KIETOK IMPOKAPUOT U DYKAPUOT, OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U MPEBPAILICHUS SHEPTUH B KIIETKE, POTOCUHTERA,
MJIACTUYECKOTO M SHEPreTMYecKoro OOMEeHa, XEMOCHUHTE3a, MHUTO03a, Meil03a, OIUIOJIOTBOPEHUS, PA3MHOXKEHUS,
WHJUBUTyaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3);



yMEHUE TPUMEHSTh TOJYYCHHbIE 3HAHUS Il OOBSICHEHUS] OMOJIOTMYECKUX TPOIECCOB M SIBICHHUM, ISl HPUHSATHUSA
MPAKTHUYECKUX PEIICHUH B TMOBCEAHEBHOW JXU3HU C LIETbI0 OOecredeHus 0e30MacHOCTH CBOETO 3/J0POBbS M 370POBbS
OKPYXAIOIUX JIIOACH, COOMIOAEHUS HOPM TIPaMOTHOIO IOBEIEHUS B OKpYXKaloled NPUPOAHOW cpele, MOHMMAaHHE
HEOOXOIUMOCTH HCIOJb30BAaHUS JIOCTUKEHUN COBPEMEHHOM OHOJOrMM UM OMOTEXHOJIOTMH Jis  paldOHAIBLHOTO
IPUPOAOIIOIH30BAHUS;

yMEHHUE pellaTh JJIEMEHTApHbIE TEHETHMYECKHE 3aJlayd Ha MOHO- W JIMTHOPUIHOE CKpEIIMBaHWE, CLEIJICHHOE
HACJIEJIOBAHHE, COCTAaBJSATH CXE€Mbl MOHOTMOPHUJIHOTO CKpEUIMBAaHUA I MPEACKa3aHMs HAclelOBaHUSA IPU3HAKOB Yy
OpraHU3MOB;

yYMEHHUE BBINOIHATH JA0OpATOPHBIE W MPaKTHUYECKUE paboThl, cOOJ0/aTh MpaBWwia Npu paboTe ¢ Y4EOHBIM H
71a60paTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTUYECKH OLICHUBATh M HHTEPIPETUPOBATH MH(POpPMALMIO OMOJIOTMYECKOTO COAEpPKaHUS, BKIIOYAOIIYIO
MICEB/IOHAYYHBIE 3HAHUS U3 PA3JUYHBIX UCTOYHUKOB (CpEACTBA MAacCOBOM MH(POpPMALIMH, HAYYHO-TIONMYJIAPHBIE MaTEpHAIIbI),
ATUYECKHE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUI B OMOJIOTMH, METULIMHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001as OMOJOTUYECKYI0 HH(OpMAIUIO U3
HECKOJbKMX UCTOYHUKOB, TPAMOTHO MCITOJIb30BATh MTOHATUIHBIN anmapat OMOJIOTHH.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS YueOHOTO nipeamera «buonorus» 6 11 knacce NOMKHBI OTPAXKaTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE€ M pOJIM OHMOJOTMM B CHUCTEME HAyYHOIO 3HAHUSA ECTECTBEHHBIX HayK, B
(GhopMHUpPOBaHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI MHpPa U HAYyYHOTO MHPOBO33PEHHUSI, O BKJIAJI€ POCCHUMCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, GYHKIIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JJIsl pEIICHUS KU3HEHHBIX
3a/1ad;

YMEHHUE PACKPHIBATH COAEpKaHWE OMOJIOTMYECKUX TEPMUHOB M MOHATHMA: BUJA, MOMYJALMS, T€HO(POHI, IBOJIIOIMS,
JIBIDKYIIHME CUIIbl ((PaKTOPBI) IBOIOLMM, TPUCIOCOOJIEHHOCTh OPraHU3MOB, BHUI000pa30BaHUE, IKOJIOTHYECKHE (DAKTOPHI,
HKOCUCTEMA, TIPOYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI, 1IeNH MUTAHUs, YKOJIOTHYECKasi TupamMuaa, OMOTeo1eHo3, ouocdepa;

yMEHUE u3JlaraTh Ouonorudeckue Teopuu (dBoorioHHass teopus Y. JlapBuHa, cCHHTETHYECKAs TEOPUs SBOJIOINHN),
3aKOHBI M 3aKOHOMEPHOCTH (3apoableBoro cxojactsa K. M. bapa, yepenoBanus riaBHbIX HalpaBiIeHU U MyTel 3BOJIIOLIMU
A. H. CesepuioBa, yuenus o ouochepe B. . BepHaackoro), onpeaensiTe rpaHUIbl KX TPUMEHUMOCTH K )KMBBIM CHCTEMAaM;



YMEHHE BIaJETh METO/IaMU HAyYHOTO MO3HAHUS B OMOJIOIMM: HAOIIOJEHNUE U ONMCAHUE JKUBBIX CHUCTEM, IPOLIECCOB U
SBJICHUH, OpraHU3alisl U MPOBEJCHHE OMOJIOTHYECKOr0 SKCIEPHUMEHTA, BBIIBI)KEHUE THIIOTE3bl, BHISIBICHHUE 3aBUCUMOCTU
MEXIy HCCIEAYEeMbIMH BETUYMHAMHU, OOBSICHEHHE MOyUYEHHBIX PE3yJIbTaTOB, UCMOIb30BAHHBIX HAYUYHBIX MOHITHHA, TEOPHl
1 3aKOHOB, YMEHHE JI€JIaTh BbIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCISTh CYIIECTBEHHbIC IIPU3HAKU CTPOEHUSI OMOJIOTUYECKUX OOBEKTOB: BUAOB, MOMYJSALUI, TPOAYLIEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHMOI€OLEHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOILIECCOB: HACJIEICTBEHHOM H3MEHUYMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUA000pa30BaHUS, MPUCIOCOOIEHHOCTH OPTaHU3MOB, NEHCTBUS HKOJOTHYECKUX (PAKTOPOB Ha
OpraHM3MBbI, TEPEHOCa BEIIECTB W TOTOKAa PHEPTUU B DKOCHUCTEMaX, aHTPOIOTCHHBIX HM3MEHEHHH B JKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXMMHUYECKUX LIMKIIOB B Orocdepe;

YMEHHUE MPHUMEHSTh IOJIyY€HHbIE 3HAHUS JUIs OOBACHEHUS OMOJIOIMUYECKHUX IPOLIECCOB M SIBJICHUM, Uil MPHUHSITHA
MPAKTUYECKUX PEIICHWH B TMOBCEAHEBHOW JXU3HU C IETbI0 obOecredeHus: 0e30MacHOCTH CBOETO 3J0POBbS H 3I0POBbS
OKpY)KaIOIIUX JIIOJIeH, COONIONCHHUS HOPM TPaMOTHOTO TIOBEICHHUS B OKPYXAlOIIeW NPUPOAHON Cpeae, MOHUMaHHUE
HEO0OXOIMMOCTH UCTIONB30BaHUS JOCTH)KEHUI COBPEMEHHOM OMOJIOTHH AJIS PAIIMOHAIBHOTO TPUPOIOTIONH30BaAHMS;

YMEHHME pellaTh 3JIEMEHTapHble OHOJIOTMYECKHE 3aJaud, COCTaBJIATh CXEMbl IIEPEHOCa BEIIEeCTB U 3HEPIUU B
AKOCUCTEMax (LIeTH MUTAHUS );

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M NPAKTUYECKHME paboThl, COONIOAATH MpaBuia MpU pabore ¢ y4eOHBIM U
71a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIIEHMBAThb W HHTEPIPETUPOBATH MH(POPMAIUIO OMOJIOTMYECKOrO COJACP)KAHUS, BKIHOYAIOIIYIO
NICEBJOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CpEJICTBA MAacCOBOM MH(pOpPMAIMHU, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl),
paccMaTpUBaTh IIOOATBHBIC SKOJOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MIO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCHBMEHHBIE M YCTHBIE COOOULIEHUS, 00001as OMOJOTHYECKYI0 HH(OpMALUIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HUCIIOJIb30BATh MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edso00.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
JKuznenesaTenbHOCTh KIETKH 6 bubmmorexa [JOK
A https://m.edso0.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTuueckast paborta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPU U3YUCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cocTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
VI KaTamas3bl)»
b K
7 VYraeBospl. JIunuas 1 no/morexa [0

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaboparopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOTMpEnaparax u ux
OTHCAHUE»
bu6mmorexa [IOK
12 O6mer Bemects mwim MeTabonnsm https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 dotocires. XemocHres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JIabopatopHas BuGmorexa IOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3s Oenka. Peakmms bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII010TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK

21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpErapaTax»

99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexka [JOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACJIEAOBAHUS

24 Npu3HaKoB. MoOHOTHOpUIHOE bubmorexa [TOK

P ] P https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHI::quoro HaF;nHeI OBaHUS bubmmorexa [JOK
a https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNE
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeTMBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKPOTIpETapaTax
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso0o.ru/863e8c60
N3menunBocTh. Henacneacreennas
U3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnunoreka [HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBenHass ”3BMEHUYUBOCTb.
29 JlaGopaTtopnast pabota No 7. 1 05 bubnnoreka [JOK
«AHaNM3 MyTayi y 1po30Q sl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOIpEIapaTax»
bubmuorexa [JOK
30 Tenernia wesobera 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teMme «HacnencTBeHHOCTD | 1
W3MEHYHBOCTH OPTAaHU3MOBY
bu6mmoreka [JOK
32 Ceneiuns kak Hayka u npouece 1 https://m.eds00.ru/863e9214
33 MeTobl U JOCTHKEHHUSI CEIICKITHH 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214
34 brorexHoIorus Kak orpacib 1 bubnnorexka [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara uudpoBbIie
Tema ypoka Konrpoabnbie IIpakruueckue A p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3YUYEHUSI 1 bubmorexa HOK
t A ¥4 https://m.edso0.ru/863ea20e
5 HcTopus pa3BuTHS NpeAcTaBIeHU 00 1 bubnuorexa [JOK
3BOJIIOLUU https://m.edsoo.ru/863e9570
bu6mmorexa [IOK
3 Mutipossostrowts 1 https://m.edso00.ru/863e9cle
[Tomynsmus Kak dIeMEeHTapHAs
€MHHIIA BUJIA ¥ SBOJIOIIH.
4 Hl.;6o jTo HIZUI abota ;0 1 1 0.5 bubmorexa HOK
patopHai p B ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBroKy1e cuibl (3JIeMEHTapHbIE 1 bubnnorexka [JOK
(axTOpBI) IBOIIOLUU https://m.edso0.ru/863e9da4
bu6mmoreka [IOK
6 E i1 0TO 1
CTCCTBEHHbII OTOOP 1 €ro opMEl https://m.eds00.ru/863e9ed0
Pe3ynbTate! 3BOMIONMY:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bubmuorexa [JOK

pabota Ne 2 «Oncanue
MPHUCTIOCOOTICHHOCTH OpraHu3Ma u e
OTHOCHUTEIILHOTO XapaKTePa»

https://m.edsoo0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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https://m.edsoo.ru/863e9fde

Hanpasnenus u nytu

bu6mmoreka [IOK

8 MAaKpO3BOJIFOLIUHA https://m.edsoo.ru/863e9cle
9 HeobOpaTtumocTs 3BOMIOIINN
10 Wcropus xu3Hu Ha 3emiie 1 METO/bI
e€ U3yueHus
11 ['unoTe3sl NpOUCXOKACHUS KU3HU HA bubnuoreka [IOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3eMiie 1o 3paM U bubnuorexa [JOK
nepuoiam https://m.edsoo.ru/863eat6hbe
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU
PaCTUTENBHOTO U JKUBOTHOT'O MUpA.
13 [TpakTuueckast paborta Ne 1 05 bubnuorexa [JOK
«3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHHi U )KUBOTHBIX B
KOJITIEKIIHSIX »
14 CoBpeMeHHas cucTema bubnuoteka [JOK
OpraHUYeCKOro Mupa https://m.edso00.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE?) https://m.edsoo.ru/863eac2c
16 JIBroxkymiue cuibl (pakTopsbl) bubnnorexka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUN HBOJIIOLIUN
yelioBeKa
18 Yenoseueckue pachkl U IPUPOJHbIE bubnnorexka [JOK
aJlanTaluy 4YeIoBeKa https://m.edso00.ru/863eaea2
19 Peseprubriit ypok. O60011eHIE TIO



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
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TeMe «BO3HHUKHOBEHHE U Pa3BUTHE
JKA3HU HA 3eMiie»

20 DKOJIOTHS KaK HayKa
21 Cpenbl 00uTaHUs U HKOJIOTHYECKHE bubmmoreka [JOK
baxTops https://m.edsoo.ru/863eafec
AbGuotnueckue GakTopHbI.
JlaGopaTtopnast pabota Ne 3.
«Mopdonoruaeckne 0COOEHHOCTH
22 pacTeHM U3 pa3HbIX MECT OOUTAHUY. 0.5 bubmmorexa LOK
https://m.edso00.ru/863eb10e
JlaGopaTtopnast pabota No 4.
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEepEeHKOB KOJIeycay
bu6mmoreka [IOK
23 brotiieckie GakTope! https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
24 nomynsiiinu. [Ipaktudeckast pabota No 05
2 «Iloacyér NIOTHOCTU MOMYJISALUN
pa3HbIX BUJOB PACTCHHID»
o5 Coo01iecTBa OpraHu3MoB — bubnuotexa [JOK
OHOILIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnmnoreka [JOK
(9KOCHCTEMBI) https://m.edso0o.ru/863eb46a
OcHOBHBIE TIOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPaAMUJIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CsoticTa ’kocucteM. Cykieccus
28 [IpupoaHbIE S5KOCUCTEMBI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
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29 AHTpPOIIOT€HHBIE IKOCUCTEMBI 1

30 buocdepa — rmobanbpHas sxocucTeMa 1 bubnmoreka [JOK
3emun https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ounochepsl https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Ouochepe 3emin 1

33 CocymecTBoBaHN€e NPUPOABI U 1 bubnnorexa [JOK
YyeJ0BevecTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O000IICHHE TEMBI

34 «Coo011ecTBa 1 9KOJIOTUIECKHE 1
CUCTEMBD»

OBILIEE KOJIMYECTBO YACOB I1O 34 95

[TPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

