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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMmbl MO OWOJOTHH TEOPETUUYECKYIO OCHOBY JUISI ONPEACIICHHUS MOAXOJ0B K (hOPMHPOBAHUIO
comepkaHusi ydyeOHoro mpeamera «buororus»  cocrtaBunu:  KoHuUenTyaibHble mnojoxkenus DPIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJIeH, coiepKaHusl, pe3yIbTaToB OOy4YeHUS U TPeOOBAHUN K YPOBHIO MOJATOTOBKH BBIITY CKHUKOB,
MOJIOKEHUST 00 OOUMX IEeNSIX U TMPUHIHUINAX, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0IIero
oOpazoBanust B Poccuiickoit denepanuu, a Takxke MOJIOKEHUS O crenuduke OMOJIOruH, €€ 3HAYEHUU B MO3HAHUU >KUBOM
MpUPOJBl U OOECIICUCHUH CYIIECTBOBAHUS uUeloBeuecKoro oodmiectBa. COriacHO Ha3BAHHBIM TMOJIOKEHUSM, OIMpPEIACICHBI
OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T MpelCcTaBlIeHUE O IesX, 00 oOmieil cTpareruu oOy4eHHs, BOCIUTAHUS U Pa3BUTUS
oOyyarommxcsi cpeacTBamMu yueOHoro mnpeaMera «buosorusy», omnpenenser 00s3aTeIbHOE MPEIMETHOE COAEpKaHHUE, €ro
CTPYKTYpY, pacnpeielieHue 1o pasjiesiaM U TeMaM, peKOMEHAYEMYIO0 MOCIIeI0BATEIbHOCTh U3YyUEHHS Y4eOHOTr0 MaTepuaia ¢
Y4ETOM MEXKIMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKK 00pa30BaTEIBLHOIO MpPOoIlecca, BO3PACTHBIX OCOOCHHOCTEH
oOyJarommxcs.

B mporpamme mo OMOSIOTUM TakXe€ YYUTHIBAIOTCS TPEOOBaHMS K TUIAHUPYEMBIM JMYHOCTHBIM, METANpPEIMETHBIM H
MPEIMETHBIM pe3yJbTaTaM oOy4deHHUs B (OPMUPOBAHUU OCHOBHBIX BUJIOB YUEOHO-TIO3HABATEILHON AEATEIbHOCTH/YU4EOHBIX
NerlcTBUI 00yYaromMXcsl M0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOT0 00pa30BaHUsI.

B nporpamme no Ouonorun (10—11 kmaccel, 6a30BbIi YPOBEHB) peaM30BaH MPUHIIUIT MPEEMCTBEHHOCTH B U3YYCHHUH
Oouonoruu, 6aromapsi 4eMy B HEW MPOCMATPUBACTCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHMM, CBSI3aHHBIX ¢ (DOPMUPOBAHUEM
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHUSI, ICHHOCTHBIX OPUEHTAIUHN JIMYHOCTU, SKOJOTUUECKOTO MBIILICHHUS, PEICTaBICHUI
0 3JIOPOBOM 00pa3ze W3HU U OEpeKHBIM OTHOILICHHUEM K OKpYKaroliend npupoaHout cpeae. [loaTomy Hapsay ¢ uzyuyeHuem
00111e0M0JIOTUYECKUX TEOPUM, a Tak)Ke 3HAHUM O CTPOEHUU >KHUBBIX CHCTEM pPA3HOTO0 paHTra M CYIIHOCTU OCHOBHBIX
MPOTEKAIONUX B HUX IMPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YyJIEJIEHO BHUMAaHHWE HCIOIH30BAHUIO MOJYYCHHBIX 3HAHUU B
MOBCETHEBHOM >KM3HU JUIsl PEUICHUs MPUKIAAHBIX 3a7ad, B TOM 4YHUCJE: MpO(UIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN
YeJIoBeKa, MEIUKO-TEHETUYECKOTO KOHCYJIBTUPOBAHUS, OOOCHOBAaHUSI DKOJOTHYECKH I€JeCO00pa3HOro TOBEICHUS B
OKpYXalollled MPUPOJAHON Cpejie, aHallM3a BIUSHUS XO35SUCTBEHHOM NIEATENIbHOCTH YE€IOBEKa Ha COCTOSIHHE MPUPOIHBIX U



HMCKYCCTBEHHBIX DJKOCHCTEM. YCHWJICHHME BHHUMaHMS K MPHUKIAJHOW HaAIMpaBJICHHOCTH YyudeOHoro mpeamera «buonorus»
MPOJAUKTOBAHO HEOOXOIUMOCTBHIO OOECIEUEHHUs] YCIOBUM [IJIsi PEHICHUS OJHOM U3 aKTyalbHBIX 3a7a4 IIKOJIbHOTO
OMOJOTHYECKOTO 00pa3oBaHMs, KOTopas Mpeanojaraet (GopMupoBaHHEe y OOYYaIOMUXCS CIOCOOHOCTH aJalTUPOBATHCS K
U3MCHEHUAM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MHUPA.

buonorust Ha ypoBHE cpeHero ooiero oopa3oBaHus 3aHMMaeT BakHOe MecTo. OHa obecrieunBaeT GOpMUPOBAHUE Y
oOydJaronuxcsi MPeICTaBICHU O HAYYHOM KapTUHE MHpa, pacHIMpseTr U 0000ImaeT 3HaHUS O >KUBOM mpupone, e
OTJIMYUTEIIbHBIX MPU3HAKAX — YPOBHEBOW OpTraHM3allMM U HBOJIOLMM, CO3/AaET YCIOBUS MJiA: MO3HAHUS 3aKOHOB >KUBOM
npuponbl, (opMupoBaHus (DYHKIMOHATLHOM TPaMOTHOCTH, HABBIKOB 3J0pPOBOTO U 0Oe€30macHOro oOpasa JKHU3HU,
AKOJIOTHYECKOTO MBIIUIEHUS, IEHHOCTHOTO OTHOLIEHHUSI K dKUBOU IMPUPOJAE U YEIIOBEKY.

Bonbioe 3HaueHne OMOJIOTHS UMEET TaKXKe JJIA PEHICHHUS BOCHUTATENIbHBIX M PAa3BUBAIOIINUX 33]1a4 CPEHEro 00IIero
oOpa3oBaHusl, couuaiu3zauuu oOyvaromuxcsa. HM3ydeHue Ouonmorud oOecrieuuBaeT yciaoBus Uil (HOPMHUPOBAHUSA
MHTEIJIEKTYaJIbHBIX, KOMMYHHMKAlIMOHHBIX W HMH(POPMAIMOHHBIX HAaBBIKOB, 3CTETHUYECKOM KYJIbTYphl, CIOCOOCTBYET
WHTETpalui OMOJIOTUYECKUX 3HAHUM C MPEJCTABICHUSAMU U3 JAPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMUU U
reorpaduu. Ha3BaHHbIE TOJNIOXKEHUS O TMpeJHA3HAYeHUH YydyeOHoro mpenmera «buonorus» cocTaBuId OCHOBY st
oTmpeeeHus TOIX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TI0 COACPIKAHUS, TIPEICTABIEHHOTO B IIporpaMMe 1o OMOJIOTHH.

Ot6op coxaepxxkanusi ydyeOHOoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C TMO3ULIUM
KYJBTYPOCOOOPA3HOIO MOJX0/1a, B COOTBETCTBUU C KOTOPHIM 00yYaromuecs: 10 KHbI OCBOUTH 3HAHUS U YMEHHUS, 3HAUUMBbIE
it GOpMHUPOBAHUS OOIIEH KYJIbTYpPhI, ONPEIETSIONINE aIeKBaTHOE TIOBEICHUE YETIOBEKA B OKPYXKAIOIIEH MPUPOHOM Ccpee,
BOCTpeOOBaHHBIC B ITIOBCETHEBHOM KU3HU U MPAKTUYSCKOM AesTeapHoCcTH. Oco00e MECTO B 3TOM CHCTEME 3HAHWM 3aHUMAIOT
AIIEMEHTBI COJIEp>KaHUs, KOTOPBIC CIY>KaT OCHOBOHW st (hOPMHUPOBAHUS TPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-
HAay4yHOM KapTHMHE MHpa M IICHHOCTHBIX OPHUEHTAIUSAX JUYHOCTH, CHOCOOCTBYIONIMX TyMaHU3AIMU OUOJOTUYECKOTO
oOpa3oBaHUs.

CTpykTypupoBaHuEe COACpKaHUS Y4eOHOro Marepuaja B MporpaMMe MO OWOJOTHU OCYIIECTBIEHO C YYETOM
MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYMTENBHBIX OCOOCHHOCTSAX KUBOW TPHUPOABI, O €€ YPOBHEBOW OpraHU3AINH U
ABOJIIONMHU. B COOTBETCTBHUM C 3TUM B CTPYKTYpE Yy4eOHOTO npeameTa «brosorusy BhIJAEICHBI CISAYIONINE COAepKaTEIbHbIC
nuHun: «buosorus kak Hayka. MeTojsl HaydHOro Io3HaHus», «KieTka kak Owojiormdeckas cucrema», «OpraHu3M Kak



Ouonoruueckass cucrema», «CucreMa M MHOTrooOpasve OpraHM4ecKOro MHpa», «IBONIONUS JKUBOW MPUPOABIY,
«IKOCHUCTEMBI ¥ TIPUCYIIIHE UM 3aKOHOMEPHOCTI.

Ilens w3ydenust yaeOHOro mpenmera «buonorus» Ha 6a30BOM YpOBHE — OBJAJICHHE OOYYAIOIIMMUCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKITMOHAJIBHOM OpraHU3allMK >KUBBIX CHCTEM Pa3HOr0 paHra M NMPHOOpPETeHHE YMEHHMM HCIOJb30BaTh 3TH
3HAHUS JIs1 TPAMOTHBIX JEHCTBUN B OTHOIIEHUH OOBEKTOB >KMBOM MPUPOJIBI U PEHICHUS PA3TMUHBIX KU3HEHHBIX TIPOOJIEM.

JlocTibkeHrue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE OOECIEUMBACTCA PEIICHHEM
CJIEIYIOIIUX 3aa4:

OCBOCHHE OOYYArONIMMUCS CHCTEMBl 3HAHUHA O OWOJOTHYECKHUX TEOPHSIX, YUCHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIN0Te3aX, MPaBUIIaX, CIYXKAIIMX OCHOBOH JUisi (OPMHPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE MUpa, O
METO/IaX HAYyYHOIO MO3HAHHUSA, CTPOCHUU, MHOTOOOpPA3UH U OCOOEHHOCTSIX KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alliH,
BBIJIAIONTUXCS] OTKPBITUSIX  COBPEMEHHBIX UCCIIEOBAaHUSAX B OMOIOTHHY;

dbopMupoBaHre y OOYYaIOIMUXCS TO3HABATEIbHBIX, MHTCIUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH B TIpoIlecce
aHaJM3a JAaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTHH HAYYHBIX B3TJISAO0B, UACH M MOAXOA0B K M3YUYCHHIO KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3allnu;

CTAaHOBJICHHE y OOydYaroumuxcsi oO0Iei KyabTyphl, (YHKIIMOHATHHOW TPaMOTHOCTH, Pa3BUTHE YMEHHH OOBSICHATH U
OIICHWBATh SIBJICHUS OKPYIKAIOIIET0 MHUpA >KHBOW MPUPOJLI HA OCHOBAHWW 3HAHWW W OIBITA, MOJYYEHHBIX MPU H3yUYCHUU
Onojoruu;

dbopMupoBaHre y OO0ydYalOIMMXCd YMEHHM WJUIIOCTPUPOBATH 3HAYCHHE OMOJOTMYECKHX 3HAHUNA B MPAKTHUYECKOU
JESTETPHOCTH YEJI0BEKA, Pa3BUTUU COBPEMEHHBIX MEAUITUHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTU;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMS YEIIOBEKOM J>KMBOW MPUPOJBI, HEOOXOIMMOCTH OEpekHOTO
OTHOIICHUS K HEH, COOTIOICHUS STHIUCCKUX HOPM TIPH MPOBEICHUN OMOJOTHYCCKUX MCCIICIOBAHNT;

OCO3HAHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHWM JIJIS TIOBBIIICHUS YPOBHS KOJIOTHYECKOW KYIbTYPHI, I (OPMHUPOBAHUS
HAay4YHOTO MUPOBO33PEHUS;

MpUMEHEHNUE TPUOOPETEHHBIX 3HAHUW W YMEHWW B TIOBCEJHEBHOW JKU3HU [JIsi OIICHKH TIOCIEACTBUU CBOEH
NEATEeIbHOCTU TI0 OTHOIICHHWIO K OKpYXarlleil cpeae, COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHHME W COOJIOJICHHE MeEp
npoUIaKTHUKU 3a00JIeBaHUH.



B cucreme cpennero o6mero oOpasoBanusi «buosnorus», uzydaemas Ha 0a30BOM YpOBHE, SIBISIETCS 00s3aTEIbHBIM
y4eOHBIM MTPEIMETOM, BXOJIAIIUM B COCTaB MpeaMeTHON o0iacTu «EcTecTBeHHO-HAYYHbBIE TPEIMETHD.

Jlnia uzydyenust 6uosioruu Ha 6a30BOM YpOBHE CpeHEro olImiero oopasoBanusi orBoguTcs 68 yacos: B 10 kmacce — 34
yaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 yac B HeZleno).

COHEP)KXAHUE OBYUEHN A
10 KITACC

Tema 1. buonorus kak Hayka.

buonorusa kak Hayka. CBs3p OMOJOTMU C OOUIECTBEHHBIMH, TEXHUYECKUMH W APYTMMH €CTECTBEHHBIMH HAyKaMH,
¢unocodueit, 3THKON, ICTETUKON W mpaBoM. Posb Ouonoruu B (GOpMHPOBAHWU COBPEMEHHOW HAYYHOW KapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToapl MO3HAaHUS JKUBOM NpUPOIbl (HAONIONEHUE, OHKCHEPUMEHT, OINHCaHue, HW3MEpeHHe, KiaccupuKkauus,
MOJICIIUPOBAHUE, CTATUCTHYECKasi 00paboTKa TaHHBIX).

JleMoHCTpauuu:

[Toptpersr: Y. Hapsun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo/IbI TO3HAHUS JKUBOU IPUPOIBD.

JlabopaTopHbIe U MPAKTHYECKUE PaOOTHI:

[IpakTuueckas pabora Ne 1. «Vcnonp3oBaHuE pa3TUUHBIX METOIOB MPU U3YUEHUN OMOJOTMUYECKUX OOBEKTOBY.

Tema 2. JKuBble CUCTEMBI U UX OpTraHU3ALIMSL.

XKupble cuctembl (OMOCHCTEMBI) Kak MpeAMET W3ydeHus Ouonoruu. OTivuue KUBBIX CHUCTEM OT HEOPraHWYecKOou
MPUPOJIBL.

CaoiicTBa OMOCUCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3AIMH OMOCUCTEM: MOJIEKYJISIPHBINA, KJIETOUYHBIN, TKAHEBHIH,
OpraHU3MEHHbI!, TOMYISIUOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTre€0IeHOTUYECKHIT ), OMoC(epHbI.

JlemoHcTpauuu:



Tabnuubl n cxeMbl: «OCHOBHBIE ITPU3HAKH KU3HN», « Y POBHU OPraHU3AUN KUBOW IPUPOIBI».

Oo6opynoBanwue: Mmojens mosiekyisl JJHK.

Tema 3. XuMHYECKHUI COCTAB U CTPOEHUE KIIETKHU.

XWUMUYECKUI COCTaB KJIETKU. XHWMHUYECKHE 3JIEMEHTBI: MAaKpO3JEMEHTHI, MHKPO3JIEMEHTh. Boga M MUHEpaiabHbIE
BEILIECTBA.

@OyHKIMY BOABI U MUHEPAJIbHBIX BEIIECTB B KieTke. [lognepxanue ocMoTuueckoro 6anaxca.

benku. CoctaB u crpoeHue O€IKOB. AMHHOKUCIOTBI — MOHOMEphl OenkoB. He3ameHuMble W 3aMEHHUMBbIE
AMUHOKHUCIOTHl. AMHUHOKHUCIIOTHBIM COCTaB. YPOBHHU CTPYKTYpbI OEIKOBOW MOJIEKYJIbI (IEPBUYHAS, BTOPUYHASI, TPETUYHAS U
YEeTBEPTUYHASI CTPYKTYpa). XUMHUECKHE CBOMCTBa OeikoB. bruonornueckue GpyHKunu OEIKOB.

®epMeHTHl — OMosoruueckue kKaraauzatopbl. CTpoeHue (pepMeHTa: aKTUBHBIA LEHTP, cyOcTpaTHasl crienu(UIHOCTb.
Kodepmentsl. Butamunbl. OTinuust GepMEHTOB OT HEOPraHUYECKHUX KATAIM3aTOPOB.

VYraeBoasl: MoHOCaxapuabl (TI0K03a, pubdo3a U Je30Kcupru003a), nucaxapuibl (caxaposa, JaKTo3a) U MOJHUCcaXapuabl
(Kkpaxmai, TJIMKOTEeH, 1IeJITI0J103a). bruonornyeckue GyHKIIMU yTieBOI0B.

Jlumuapl:  tpurnuuepuabl, dochonmunuapl, crepouasl. [wapodbunsHO-TUAPOPOOHBIE CBOMCTBA. buonornveckue
¢byskun munuaoB. CpaBHEHUE YIIIEBOAOB, OEIKOB U JIMIUAOB KAK HICTOYHUKOB SHEPTUU.

Hyxneunossie kucnotel: JIHK nu PHK. Hykneotunsl — MoHOMEpBI HyKIEMHOBBIX KUCHO0T. CTpoenue u ¢pynkuuu JJHK.
Crpoenue u pyukunuu PHK. Bugst PHK. AT®: ctpoenue u GpyHKUIUU.

[uronorust — Hayka o kietke. Kierounas teopust — nmpuMep B3aUMOJCUCTBUS UEH U (DAKTOB B HAYYHOM MO3HAHUHU.
Mertoabl n3ydeHus KIETKH.

Krnetka kak nenoctHas xuBasi cucrema. OO1uye Npru3Haky KJIETOK: 3aMKHYTas HapyxHas memOpaHa, Mosekyisl JTHK
KaK TeHeTHYECKHI anmnapar, CuCTeMa CUHTe3a Oelnka.

Tunel KIeTOK: 3yKapuoTHUeckas M mpokapuoTudeckas. OCOOEHHOCTH CTPOCHUSI TPOKAPUOTUYECKOM KIIETKH.
Knerounast crenka Oaxtepuii. CTpoeHHE 3YKapUOTHYECKOW KiIeTKH. OCHOBHBIC OTJIMYUS PACTHTEIILHOMN, >KUBOTHOW W
rpUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KIETOK — KJIETOYHAs CT€HKA, MIMKOKaIUKC, X GyHkuuu. [Ina3zmaruueckas memOpaHna, eé
cBoiictBa u ¢GyHkuuu. [lutomnasma u e€ opranouasl. OnHomeMOpanHbie opraHouabl kietku: JIIC, anmapat [Nonbmxw,



TM30CcOMBI. [101yaBTOHOMHBIE OpPraHOMABI KJIETKU: MUTOXOHAPHH, IUIACTUABL. [IponcxoxaeHne MUTOXOHAPUN W TUIACTHU.
Buaesl mimactua. HememOpaHHble OpraHOMABI KJIETKH: PUOOCOMBI, KJIETOUHBIA LIEHTP, LEHTPHUOJU, PECHUYKH, KIYTHUKHU.
@yHKIIMY OPraHOUAOB KJIETKH. BKItoueHus.

SAnpo — perynsatopHbii 1eHTp kieTKu. CTpoeHue snpa: sjaepHas 000Jo0uYKa, KapuoIlia3ma, XpOMaTHH, SIPBILIKO.
XpOMOCOMBI.

TpaHCcHoOpT BELIECTB B KIETKE.

JleMoHCTpanuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ilnennen, P. Bupxos, /x. Yorcon, ®. Kpuk, M. Yunkunc, P.
®pankiul, K. M. bap.

HNuarpammel: «PacnipeieneHne XMMHYECKHUX OJJIEMEHTOB B HEXUBOW mpupoie», «PacmpenerneHne XUMUUECKUX
AJIEMEHTOB B )KMBOM IIPUPOIEY.

Tabnuiel u cxeMbl: «Ilepuoguyeckas Tabaua XUMHUUECKUX 3JIEMEHTOB», «CTpOCHHE MOJEKYIbl BOABDY, «bruocuHTE3
oenka», «CtpoeHue mMosiekynbl Oenka», «Ctpoenue dpepmentayn, «HykmennoBwsie kucnotel. [JHK», «CTpoeHue molexyibl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHUE KUBOTHOW KIETKW», «CTPOEHUE PACTUTEIIBHOW KIIETKI,
«CTpoeHue NpoKapuoTUYECKON KIETKW», «CTpoeHue a/ipa KIETKN», « Y TIEBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpyAOBaHHWE ISl MPOBEACHUS HAOIOACHUM, U3MEPEHUN, SKCIIEPUMEHTOB,
MHUKpOMpenapaThbl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpPUATbHBIX KJIETOK.

JlaGopaTopHbIe U MPAKTUYECKHE PaOOTHI:

Jlabopatopuass pabdora No 1. «/3ydeHne KaTaqTUTHYECKON AaKTUBHOCTA (PEPMEHTOB (Ha MpUMEpPE aMuja3bl WM
KaTanasbl)».

Jlaboparopnas pabota No 2. «M3yueHue CTpOEHUs KJIETOK PACTEHUM, )KUBOTHBIX U OaKTEpUl MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKPOMIPENapaTax U UX OMMCAHUEY.

Tema 4. XKuzHeaesTeIbHOCTh KIETKHU.

OOmeH BemecTs, Wik MeTadoM3M. ACCUMUIIAIUS (TUTACTUYECKUI OOMEH) ¥ TUCCUMIIIAIINS (SHEPTETUUECKHU OOMeH) —
JIBE€ CTOPOHBI €IMHOTO Ipoliecca MeTadon3ma. Posib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPTUH B IOHUMAHUKU MeTa00I13Ma.



Tunel odmeHa BemiecTB: aBTOTPOGdHBIM U rerepoTpodHbii. Pons ¢epmeHTOB B 0OMEHe BELIECTB M IPEBpAIllCHUU
SHEPIUHU B KIIETKE.

®dotocunTe3. CBeroBas W TeMHOBas (a3bl doTocuHTe3a. Peakmum ¢otocunTe3a. DhPexkTuBHOCTH (HOTOCHHTE3A.
3HaueHue (orocuHTE3a I KU3HU Ha 3emie. BausHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIOCOOBI MOBBIIEHUS €TI0
IPOJIYKTUBHOCTH Y KYyJIbTYPHBIX PACTEHUU.

XeMocHHTEe3. XeMOCUHTE3UPYIOIINe OakTeprH. 3HAUEHUE XEMOCUHTE3a JUIsl )KU3HU Ha 3emJle.

DHepreTudeckuil 0OMeH B KJleTKe. PaciiernieHne BEemeCTB, BbIAEICHUE U aKKYMYJIHMPOBAHUE SHEPTUU B KIIETKE. DTaIlbl
sHepreTudyeckoro oomeHa. ['nmukonus. bpoxenue u ero Buabl. KHUCIOPOIHOE OKHCICHHUE, WIM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunupoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuuu MatpuuHoro cunresa. ['enernyeckas unpopmanus u JJHK. Peanuzanus renernyeckoit uHpopmanmu B KJIETKE.
['enetnueckuil ko U ero cBoiictBa. TpaHckpunuus — MaTpuunbld cuHTte3 PHK. Tpancasuus — OuocunTres Oenka. DTambl
Tpancisiuu. KonupoBanue aMuHOKHCIIOT. Posk prubocom B OnocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3Hu — BUpychl. Mctopust otkpeitus BupycoB (/1. Y. MiBanoBckuit). OCOOEHHOCTH CTPOEHUS U
KU3HEHHOTO IMKJa BUpPYcoB. bakTepuodaru. bonesnu pacteHuii, ;)kUBOTHBIX M YEJIOBEKA, BhI3bIBaeMble BUpycaMu. Bupyc

ummyHoaeuiuta uvenoBeka (BUY) — BozOyaumrens CIIN[a. OOpatHas TpaHCKpUIIMS, peBepTa3a M HHTErpasa.
[TpodunakTuka pacnpocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUI.
JleMoHCTpauuu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckwuii, K. A. Tumupsizes.

Tabmuier 1 cxembl: « TUIBI IUTaHUD», «MeTabomu3mM», «KMUTOXOHIAPUNY), « DIHEPTECTHICCKUA 0OMEHY, «XJIOPOILIaCT,
«Dotocuntes», «Ctpoenue JIHK», «Ctpoenune u ¢yHKImoHUpOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTH4ecKui Komy,
«Bupyce», «baktepuodarny», «Crpoenue u xxu3HeHHbI nukin supyca CIIM/{a, 6akrepuodaray», «Permmukanus JHK».

Oo6opynoanue: moaenu-anmiukanuu «Y nsoenue JIHK u tpanckpunuus», «buocunres 6enkay, «CTpoeHHE KIETKNY,
Mozens cTpykryps! JJHK.

Tema 5. Pa3MHOXEHUE M HHAUBUIYAIIBHOE PA3BUTHUE OPTraHU3MOB.

Knerounbslii 1uki, Wid >KW3HEHHBIM LMK KiaeTku. MHTepdaza m murtos. Ilporeccel, nporekatome B uHTEpdase.
Perumnkanus — peakius matpuydoro cuate3a JIHK. Ctpoenne xpomocom. XpoMOCOMHBIN Ha0Op — KapUOTHII. [UTIITONTHBIHI



U TaIUIOUAHBIA XPOMOCOMHBIE Ha0Opbl. XpoMaTubl. LluTonornyeckre 0CHOBBI pa3MHOKEHUS U MHIUBUIYaIbHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne knetku — Muto3. Ctaguu muto3a. [Ipoueccsl, MpoUCXOAsIIMEe HA Pa3HBIX CTaausAX MUTO3a. bruosornueckuii
CMBICJI MUTO3a.

[Iporpammupyemast rubenb KJIETKU — aromTo3.

@®opMbl Pa3sMHOKEHUS OPraHM3MOB: Oecrojoe M MmosnoBoe. Buapl Oecnosoro pa3MHOXKEHHUS: JEJIEHHE HaJlBOE,
MTOYKOBAHUE OJJHO- U MHOTOKJIETOYHBIX, CHOPOOOpA30BaHUE, BErE€TAaTUBHOE pa3MHOXeHUE. VICKyCcCTBEHHOE KIOHHpPOBaHUE
OpPTraHU3MOB, €r0 3HAYEHUE JUIS CEJICKIIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIIMYUS OT OECIONOrO.

Meiio3. Craguum wmeio3a. Ilpomeccel, mpoucxoidiinue Ha cTagusx weio3a. lloBeneHne XpoMocoM B MeEHO3e€.
Kpoccunrosep. buosiornuecknii CMbICI U 3HaYEHUE MEN03a.

["ameTorene3 — mporecc o0pa3oBaHUs MOJOBBIX KIETOK Yy >KMBOTHBIX. [IOJIOBBIE Kejne3bl: CEMEHHUKH U SIMYHUKU.
OOpa3oBaHue W pPa3BUTHE TMOJOBBIX KIETOK — TaMmeT (CIepMaTro30ui, SHUEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHHUS SIMIIEKIIETOK U criepmaTo3ouoB. Omnogorsopenue. [laprenorenes.

NunuBunyanbHoe pa3BuTue (OHTOTeHe3). OMOpHOHANbHOE pa3BUTHE (dMOpHUOTEHe3). ITambl SMOPHOHAIBLHOTO
pPa3BUTHS Yy TO3BOHOYHBIX >KMBOTHBIX: APOOJIEHHE, TacTpyJsiius, opraHorese3. lloctamOpuoHanbHOE pa3BuTHE. THIBI
MOCTAMOPUOHAIBHOIO PA3BUTHSL: MPSAMOE, HEMpsiMoe (TMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHUE OPraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 HBETKOBOIO PaCTEHUs: CTPOCHUE CEMEHH, CTAIUN Pa3BUTHSL.

JlemoHCcTpanumu:

Tabmuupl 1 cxembl: «DPOpPMBI Pa3MHOKEHHSI OPraHU3MOBY», «/[BOMHOE OIMJIOJIOTBOPEHHE Y LBETKOBBIX PACTEHHII»,
«BereraTuBHOE pa3MHOKEHUE pacTeHHuil», «Jlenenue kietku Oakrepuit»y, «CTpoeHuE MOJOBBIX KIETOK», «CTpoeHue
xpoMocombly, «Kietounbid mukn», «Pemmkanus JHK», «Mwutosy», «Meio3», «llpsMoe u HenpsiMoe pa3BUTHER,
«I"aMeTorenes y MJIEKOIUTAIOIINX U YeJT0BEKA», « OCHOBHBIE CTAAUN OHTOT€HE3a.



O6opynoBanue: MHKPOCKOTI, MUKPOIIPENapaThl «CriepMaTo30upbl MJIEKOIHUTAIOLLET 0, «SlinekneTka
MJICKOTUTAIOIETO», «KapuoKrHe3 B KJIETKaX KOPEIKa JIyKa», MarHUTHAsI MOJIEb-alIuInKanus «JleneHue KiIeTKum», MOACIb
JHK, monens Metada3HON XPOMOCOMBI.

JlabGopaTopHble U MPAKTUYECKUE pabOTHI:

JlabopatopHas pabota Ne 3. «HaOmroienne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JJyKa Ha TOTOBBIX MUKPOMpPENnapaTax».

JlabopatopHas pabota Ne 4. «/3yueHne cTpoeHHs MOJOBBIX KJIETOK HA TOTOBBIX MUKpPOIIpEnapaTax.

Tema 6. HacneqcTBEHHOCTh M U3BMEHYMBOCTD OPTaHU3MOB.

[Ipenmer u 3agaum reHeTuku. VicTtopus pa3BUTHS TEHETHKHU. PoOJib LUTOJOTMM W 3MOPHUOJIOTHMM B CTAaHOBJIECHUU
reHeTHKU. BKiag poccuilckux M 3apyO€KHBIX YUEHBIX B Pa3BUTHE TCHETHKU. MeTOAbl T€HETHKU (THOPUI0IOTHYECKUH,
[IUTOTEHETUYECKUM, MOJEKYJISIpHO-TeHeTH4YeCKui). OCHOBHBIE TEHETHYECKHE TOHATHS. [eHeTnueckass CHUMBOJIMKA,
HCIIOJIb3yeMasi B CXEMAaX CKPEIMBAHUMN.

3aKOHOMEPHOCTH HACIIEIOBAaHMS MPU3HAKOB, ycTaHOBJIeHHbIE I. MeHneneM. MoHOruOpuaHOE CKpelrMBaHue. 3aKoH
eAMHO-00pa3usi TMOpUIOB TNEepBOro mnokoseHus. IlpaBuno nomMuHUpOBaHMsS. 3aKOH pACILEIJICHUS TMPU3HAKOB. [ umore3a
YuCTOTHI rameT. [1oJTHOE M HEeMoTHOE TOMHUHUPOBAHUE.

JuruOpuaHoe CckpemuBaHUE. 3aKOH HE3aBUCUMOTO HACJICAOBAaHMS TPHU3HAKOB. [lUTOreHEeTHYeCKne OCHOBBI
OUTHOPUAHOTO CKpELMBaHMs. AHaIM3MUpylOLIee CKpeluBaHue. lcnonb30BaHWe aHATM3UPYIOUIETO CKPEUIMBAaHUSA IS
OTNpeeIeHUs] TeHOTUIa 0COOU.

CuerieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo crerjieHHOMY HaclieloBaHWIO TeHoB. Hapymienue
CUEIICHUS TEHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpHsI HACIEACTBEHHOCTH. [ €HETHYECKUE KApThI.

I'enetnka mnona. XpOMOCOMHOE OIpEAENEHUE MoJia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble H
reTeporaMeTHsle opranu3msl. HaciienoBanue npu3HakoB, CUEIIEHHBIX C TOJIOM.

N3meHunBoCTh. BuUIIBI M3MEHYMBOCTU: HEHACJIEACTBEHHAas M HacleACTBEHHas. Ponb cpeabl B HEHACIEICTBEHHOM
M3MEHYMBOCTH. XaPAKTEPUCTHKA MOIU(DUKAIIMOHHON U3MEHYMBOCTH. BapruannoHHslil psij u BapuanmonHas kpusas. Hopma
peakiuu mpu3zHaka. KoauyecTBeHHbIE M KaueCTBEHHbIC NMPU3HAKU W WX HOpMa peakiuu. CpoiicTBa MoAU(UKAIMOHHON
U3MEHYMBOCTHU.



HacneacTBenHnas, uiim reHOTUNNYECKasi, ©3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTh. Meil03 U MOJI0BOM Mpolece —
OCHOBa KOMOMHATUBHON M3MEHUYMBOCTH. MyTannoHHas u3MeHInBOCTh. Kimaccudukaruss MyTaiuii: reHHble, XpOMOCOMHBIE,
reHoMHble. YacToTa ¥ mpuUyYMHBl MyTanuil. MyTareHHble (akTopbl. 3aKOH TOMOJIOTUYECKHX PSAIOB B HACIEACTBEHHOM
u3MeHunBoctu H. 1. BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uenoseka. Kapuotun yenoBexka. OCHOBHBIE METOJIbl TEHETUKH UYE€JIOBEKA: T€HEAJOTUUYECKHM, OJIM3HEOBBIN,
LUTOT€HETUYECKHUI, OMOXUMUYECKU, MOJIEKYJISIpHO-reHeThYecKuidi. COBpEMEHHOE ONpeeIeHNE T€HOTHIIA: TOJTHOTEHOMHOE
CEKBEHHUPOBAHKE, TCHOTUNMPOBaHUE, B TOM uucie ¢ nomomisio [II[P-ananuza. HacneacTBeHHble 3a00sieBaHUS 4YEIIOBEKA!
reHHble O0osie3HH, OO0JIE3HM C HACJEACTBEHHON MNpeapacloyioKEHHOCTbIO, XPOMOCOMHBIE Oosie3HH. CoMaTH4eckue Hu
reHepaTuBHble MyTauuu. CTBOJIOBBIE KIETKU. lIpuHIuMOBl 310poBOro 00pasza >KM3HM, JUATHOCTHKH, MPO(PUIAKTUKU U
JEYEHUs] TEHETHUYECKUX OoJe3Hei. MenuKo-reHeTUYeCKOe KOHCYJIbTHPOBAHHWE. 3HAYEHUE MEIULMHCKOW TE€HETUKH B
MPEeAOTBPALIEHUH U JICYEHUU TeHETUYECKHUX 3a00JIeBaHUI YelIOBEKa.

JleMoHCTpauuu:

[ToptpeTtsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeen-Pecorckuii, H. 1. Bapuios.

Tabmumpsl 1 cxembl: «MOHOTMOPUIHOE CKPELIMBAaHUE U €r0 LIUTOI€HETUYECKas OCHOBa», «3aKOH paCIICIJICHUS U €ro
LUTOTEHETUYECKAas] OCHOBa», «3aKOH 4YHUCTOTBHI rameTry, «JluruOpuaHoe ckpemuBanuey, «Lluronorudyeckue OCHOBBI
IUTHOPUAHOTO CKpeluBaHus», «Meio3y», «B3aumoaeicTBue aisienbHbIX TeHOBY», «l'eHeTndyeckne KapThl paCTEHUH,
KUBOTHBIX M 4YeJIoBEeKa», «l'eHeTuka mnoiyia», «3aKOHOMEPHOCTH HACIEAOBaHMS, CLEIUIEHHOTO ¢ mojiom», «Kapuorturbl
YesloBeKa U KUBOTHBIX», «Bunbl usmeHunBoctuy, «MoaupukalmoHHas U3MEHUUBOCThY, «HacnenoBanue pesyc-gpakropay,
«I'eneTnka rpynn KkpoBmn», « MyTalMOHHast U3MEHYUBOCTD.

O6opynoBanue:  Mojenu-anmMkanuu — «MoHorubpuaHoe — ckpemyBaHue», «HemomHoe — HOMHUHHMpOBaHUEY,
«urubpunnoe ckpemmBanuey, «llepekpécT xpomMocom», MUKPOCKOIT U MUKpompenapatr «/po3zoduna» (Hopma, MyTanuu
(hOopMBI KPBUTHEB M OKPACKH Tela), Tepoapuii «['opox moceBHOM.

JlabopaTopHbIe U MPAKTHYECKHE PaOOTHI:

JlabopatopHas padota Ne 5. «3yueHue pe3yabTaTOB MOHOTMOPUIHOTO M JUTHOPUIHOTO CKPEUIMBAHUSA Y JPO30(HUIIbI
Ha FOTOBBIX MUKPOIIPENApATAX).



JlabopatopHast pabora Ne 6. «3ydyenne moauduKallMOHHON M3MEHUYUBOCTH, MOCTPOCHHE BapHAIIMOHHOIO psija U
BAPHUALIMOHHOW KPUBOW».

JIaGopartopHas padota Ne 7. «AHanu3 MyTauuil y Apo30¢Guiibl Ha TOTOBBIX MUKPOIIpEnapaTax.

[Ipaktuueckas padota Ne 2. «CocTaBiieHUe U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuusi Kak Hayka M TpoLEcC. 3apOoXkIEHUE celeKuuu U noMectukanus. Yuenue H. WM. BaBunoBa o meHTpax
MIPOUCXOXKJICHUSI 1 MHOT000pa3usi KyJIbTypHBIX pacTeHuu. LIeHTphl MPOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. CopT, mopoja,
IITAMM.

CoBpeMeHHbIE METO/IbI CeNEeKIIMU. MacCOBBIM U MHIUBUAYATbHBIM OTOOPHI B CEICKIIMU PACTEHUH U )KMBOTHBIX. OIleHKA
sKcTepbepa. bim3koposicTBeHHOE CKpeniuBaHue — MHOpuAUHT. Yucras auHus. CKpenuBaHue YUCTHIX JUHHUM. ['eTeposuc,
uin tuOpuaHas cuia. HepoacTtBeHHoe ckpemuBaHue — ayTOpuauHr. OtganéHHas THOpuAM3anudsd M €€ yCHEXH.
HckyCCTBEHHBINM MyTAareHe3 M MOJIyYEHHE MOJUILTOUAO0B. JIOCTHKEHNS CENEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHoorusi Kak oOTpaciib MPOM3BOACTBA. ['€HHas WHXeHepus. Jtanbl co3naHusd pexkoMOuHaHTHOM JIHK
TPaHCT€HHBIX OpraHu3sMoB. Krnerounas mnkeHepus. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KronupoBaH#e BHICOKONPOAYKTUBHBIX CEIbCKOXO03SHCTBEHHBIX OPTaHU3MOB. DKOJIOTHUECKHE U dTUYecKue npodiemel. MO
— F€HEeTUYECKU MOAUGUIIMPOBAHHBIE OPTraHU3MBI.

JleMoHCTpauuu:

[Toptpetsr: H. Y. Basuiios, 1. B. Muuypumn, I'. /{. Kaprieuenko, M. ®@. lBaHOB.

Tabmuibl u cxeMbl: kKapTa «L{eHTphl MPOUCXOKACHHUSI U MHOTOOOpa3usi KyJIbTYPHBIX pacTeHuin», «Ilopoabl roMantHux
KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHui», «Otnanéunas rubpuausanus», «Pabotel akamemuka M. @. MBanoBay,
«ITomunnounnus», «OO0bEKThl OUOTEXHOJIOTUNY, «KIeTouHble KyIbTYphl U KIOHUpOBaHKE», «KOHCTpYyHpOBaHUE U MEPEHOC
TEHOB, XPOMOCOM).

O6opynoBanue: MYJSDKM TUIOJJOB W KOPHEIUIONOB JUKUX (OPM U KyJIbTYPHBIX COPTOB pACTeHHM, TepOapwii
«CenbCKOX035IUCTBEHHBIE PACTCHUSY.

JlabopaTopHbIe U MPAKTUYECKUE PaOOTHI:



Okckypeusi «OCHOBHBIE METOJbl U JOCTUKEHMSI CEJIEKIIMM PAacTEHUM M JKMBOTHBIX (HAa CEJIEKUUOHHYIO CTaHIMUIO,
IUIEMEHHYIO (DepMy, COPTOUCHIBITATENBHBIN Yy4YacTOK, B TEIUIMYHOE XO3SHCTBO, JAOOPATOPHUIO arpOyHUBEPCHUTETA WIIH
Hay4HOI'O LIEHTPA)».

11 KIIACC

Tewma 1. DBosrOLIMOHHAS OUOJIOTHSL.

[IpeanochbUIKM BO3HMKHOBEHHUS 3BOJIIOLMOHHON TEOpUHU. DBOJIOLMOHHAA TEOpHs U €€ MecTo B Ouosoruu. BnusHue
HBOJIFOLIMOHHOW TEOPUH HA pa3BUTHE OUOJIOTHU U APYTUX HAYK.

CuzerenbcTBa 3BOJMONMU. [laeoOHTOIOrMYECKHE: TOCIEN0BATEILHOCTh MOSBICHNUS BUIOB B INAJEOHTOJIOIMYECKOU
JIETOMHMCH, NepexoHbie popMbl. buoreorpaduueckre: cXoACTBO U paznuuue GpayH u (Gpaop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOACTBA U Pa3Inyusl SMOPUOHOB Pa3HbIX BUAOB IMO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKUE!
TOMOJIOTUYHbBIE, AHAJIOTUYHBIE, PYAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOACTBO MEXaHU3MOB
HACJIEICTBEHHOCTH ¥ OCHOBHBIX META0OJUYECKUX MyTEN Yy BCEX OPraHNU3MOB.

OpomonnoHHas teopus Y. JlapuHa. [Ipeanocbulku BOSHUKHOBEHMSI JapBUHU3MA. [[BHKYIIHE CUIIBI IBOJIFOLIMM BUJIOB
no JlapBuHy (M30BITOYHOE PA3MHOXEHUE IMPU OrPAHUYEHHOCTH PECYPCOB, HeompeneréHHas W3MEHYMBOCTb, OOpnOa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

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

Mukpossosronus. [Tomynsanus kak eIMHUIA BUIA U DBOJIIOLUU.

JIBmokymiye cuibl ((hakTopbl) HBOJIIOLMU BUAOB B Mpupoae. MyTallMOHHBIN Mpoliecc 1 KOMOMHATUBHASI M3MEHYUBOCTb.
[TonynsunoHHBIE BOJHBI U Jipeiid reHoB. M3omsauus u MUrparus.

EcrectBeHHbIN 0TOOP — HanpaBstoMKi hakTop 3BOONUU. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHU3MOB KakK pe3yJsbTaT sBoitonnu. [Ipumepsl nmpucnocobnenuii y opranu3mMoB. ApoMopQo3bl
Y UNO0-aJanTalnH.

Bun u BunoodpazoBanue. Kpurepuu Buga. OcHoBHbIE (hOpMBI BUI000pa30BaHMs: Teorpapuueckoe, 3IKOJIOTHYECKOE.



Makponssomonusi. Dopmel sBoMIONNN: (DUTETHUECKAsA, JUBEPreHTHAsA, KOHBEpreHTHas, napasuiensHas. Heobpatumocts
ABOJIIOLIH.

[TpoucxoxieHre oT HecnenuaaIu3upoOBaHHbIX MpeakoB. [Iporpeccupyromnias cnenuanu3anus. AganTuBHAs paavalusi.

JlemoHcTpanuu:

IToptpetsl: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, @. Mromnep, A. H.
CeBepl110B.

Tabmuiet U cxeMmbl: «Pa3BuTue OpraHMYeckoro wmupa Ha 3emiie», «3apoJbIlId TO3BOHOYHBIX KHUBOTHBIXY,
«Apxeontepukcy, «Dopmbl 00ppOBI 3a cyliecTBoBaHUEY, «EcTecTBeHHBIM 0TOOP», «MHOroo0dpasue COpTOB pacTEHUI»,
«MHoroo6paszue mopoj KUBOTHBIX», «[lonmymsauuny, «MyTarmoHHasi ”3BMEHUYUBOCTEY, «Apomopdo3s», «auoananranumy,
«O0mmas aerenepanus», «/IBmwkyime cuibl d3BooNUNY, «Kapra-cxema mapmipyrta nyremectBust Y. Jlapsuna», «bopbsba 3a
cymectBoBanue», «lIpucnocobieHHocTs  opranusmoB», «['eorpaduueckoe BuaoOOpazoBaHHE», «IKOJOTHUECKOE
BHUJ1I000pa30BaHUEY.

OOGopynoBaHue: KOJIJICKIIUST HACEKOMBIX C Pa3IMYHBIMM THUIIAMH OKpPACKH, HAOOp IUJIOJIOB U CEMSH, KOJUIEKIIUS
«IIpumepsl 3alUTHBIX MPUCTIOCOOTICHUH Y JKUBOTHBIX», MOAEIb «OCHOBHBIE HANPaBJICHUS HBOJIOIUNY, O0BEMHAS MOJIEIb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpadguueckas kapta mupa, KoJuieKiuss «DopMbl COXpPaHHOCTU HUCKOTAEMBIX JKMBOTHBIX W PACTEHUI», MOJACIHb
anmmukarus — «Ilepekpéct xpomocom», BiaxHble TmpenapaThl «Pa3BuTue Hacekomoro», «Pa3zBuTue JATYIIKNY,
Mukpornpenapar «Jlpo3zodunay (Hopma, MyTaruu GOpMbl KPbUILEB  OKPACKH TEJa).

JlabopaTopHbIe U MPAKTHYECKUE PaOOTHI:

Jlabopatopnas pabota Ne 1. «CpaBHeHue BUI0B TT0 MOPGHOIOTHUIECKOMY KPUTEPHUIO».

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

Tema 2. BO3HUKHOBEHUE 1 Pa3BUTHE KU3HU Ha 3EMIJIE.

JloHay4yHbIEC TIPECTABICHUS O 3apOXKICHUN KU3HU. HaydHble THIOTE3hI BOSHUKHOBEHHUSI )KM3HU Ha 3emJie: aOroreHes
MaHCTIepMUsl. XUMHYECKas dBOMIONUS. AOHWOTEHHBII CHHTE3 OPraHUYeCKHX BEIIeCTB W3  HEOPTraHWYECKHUX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMHUYECKON 3BoJtoIuu. HadanbHble 3Tambl OMOJIOTMYECKON HBOIIONMH. ['Hmotesa



PHK-mupa. @opMmupoBaHue MEMOpPAaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM M HMX 3BOJIOLMS.
®opMHUpPOBaHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazBuTHe xu3Hu Ha 3emiie 1o 3pam u nepuogam. Karapxei. Apxeiickas u mpotepo3soiickas 3pbl. [laneosoiickas spa u
e€ epuo/Ibl: KEeMOPUHCKUHN, OpJIOBUKCKUH, CUITYPUUCKUI, TEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o3o0Kickas 3pa v €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kaiino3zolickas spa u €€ nepuo/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOTE€HOBBIH.

XapakTepuCTUKa KIMMAaTa U Ie0JOTMYECKUX MporeccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU PACTUTEIBHOIO U KUBOTHOTO
Mupa. ApoMopdo3bl y pacTeHUl U KUBOTHBIX. [losiBJIEHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKoro MMpa Kak OTpa)xeHUe 3BOIOIMU. OCHOBHBIE CUCTEMAaTUYECKHE IPYIIITBI OPraHU3MOB.

DBOJIIOIMA YEJIOBEKA. AHTPOMOJIOTUSl KaK Hayka. Pa3BUTHE MpENCTaBICHUII O MPOUCXOXKICHUM 4eIoBeKa. MeTomsbl
M3y4deHHs aHTponoreHesa. CXoACTBa U pa3iinyus 4€JI0BEKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBrxymue cuiibl (pakTopsl) aHTpororenesa. HacneacTBeHHas K3MEHYMBOCTh M €CTECTBEHHBIN 0TOOp. OOLIECTBEHHBIN
o0pa3 KU3HH, U3TOTOBIICHUE OPYIUH TpyAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTaaMM M BETBU HBOJIIOLMM YEJIOBEKA: aBCTPAIONUTEKH, YUenoBeK ymenblil, YeloBeK NpsIMOXOISIINM,
YenoBek HeaHnepTaibckuii, YenoBek pasyMHbIA. HaxoIku HCKOMaeMbIX OCTAaTKOB, BpEeMs CYIIECTBOBAaHHS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3ra, 00pas3 KU3HH, OPYIH.

YenoBeueckue pacbl. OcCHOBHblE OoNbLIME pachkl: eBponeouaHas (eBpasuiickasi), HEerpo-aBCTpajlOuHas
(7xBaTOpHANIbHAS ), MOHTOJIOWHAS (a3UATCKO-aMepuKaHcKas). YepThl MPUCTIOCOOICHHOCTH TPEICTaBUTENEH YETOBEYECKUX
pac K yCIOBHSM CyILIECTBOBaHMs. ENMHCTBO YyenoBedyeckux pac. Kpuruka pacusma.

JlemoHCcTpanuu:

[Toptpetsr: ®@. Penu, JI. I1actep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmuielt U cxembl: «Bo3nukHoBeHMe CoiHEYHOU cucTeMbl», «Pa3Buthe opranmdyeckoro mupa», «PacturenbHas
KIIeTKay», « KuBoTHas KieTkay, «[Ipokapuornueckas kierka», «CoBpeMeHHasi CUCTEMa OpraHuyecKkoro mupay, «CpaBHeHue
aHATOMUYECKHUX YePT CTPOCHHMsI YeIOBEKa U YeJIOBEKOOOPa3HbIX 00€3bIH», « OCHOBHBIE MECTA MAJICOHTOJIOTMYECKUX HAXOI0K
MIPEJKOB COBPEMEHHOIO 4eNoBeka», «JllpeBHenmme moam», «JlpeBHue monn», «llepBbie COBpPEMEHHBIE JIFOAN,
«YHenoBeyecKkue pach».



Oo6opynosanue: myisixu «lIpoucxoxaeHue denoBeka» (OIOCThI aBCTPATONUTEKA, MUTEKAHTPONA, HEaHJEpTaiblia,
KPOMaHBOHIIA), CJICTIKH WJIH H300paXeHUsI KAMEHHBIX OpYAUi TIEpBOOBITHOTO YelloBeKa (KaMHU-YOIIIEphl, pyomiia, ckpebia),
TCOXPOHOJIOTHYECKas Ta0IHIIa, KOJUICKITU «DOPMBI COXPAHHOCTH MCKOIIAEMBIX JKUBOTHBIX U PACTECHUI.

JlaGopaTopHbIe U MPAKTUYECKUE padOTHI:

[Ipaktuueckas padora Ne 1. «M3ydeHre UCKOMaeMbIX OCTATKOB PACTEHUH U )KUBOTHBIX B KOJIJICKIIUSIX).

DKCcKypcus «IBOIOIUS OPraHUYECKOTO MUpa Ha 3emMJie» (B €CTeCTBEHHO-HAYUYHbBIN WM KPaeBeAUECKUN My3eil).

Tema 3. OpranusMel U OKpyXxaromias cpeja.

OKonorusg Kak HayKa. 3aJadyd W pasfenbl dKOJIOTMU. MeEToapl JKOJOTMYECKHX HCCIECAOBAHUNM. ODKOJOTHYECKOE
MHUPOBO33PEHNE COBPEMEHHOTI'O YEJIOBEKA.

Cpenpl 00UTaHUs OPraHU3MOB: BOJIHASI, HA3EMHO-BO3IyIIIHAS, IOYBEHHAs, BHYTPUOPTraHU3MEHHAs.

Oxonornueckue  (akropel. Knaccudukarus  sxonorudeckux — (akTopoB: aOMOTHMYECKHE, OHOTHUYECKHE U
aHTponoreHHbie. JlelcTBre IKOIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBL.

AOuoTtnueckue (HakTophl: CBET, TeMIleparypa, BIaXHOCTh. Dotomnepuoausm. IlpucnocobiieHusi OpraHuU3MOB K
JEHUCTBUIO a0MOTHYECKUX (PaKkTOpOB. bronornyeckue puTMsl.

buotnueckue ¢akropsl. Bumbl 6MOTHYECKUX B3aUMOJCUCTBUN: KOHKYPEHIIUS, XUITHUYECTBO, CUMONO03 U €r0 (OPMBI.
[lapazutusm, Koomepamusi, MyTyajlu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAINU3M, HEUTPAIHU3M.
3HayeHrne OMOTUYECKUX B3aUMOJICUCTBUM IS CYIIECTBOBAHUSI OPTaHU3MOB B MMPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTePUCTUKU monyisuuu. (OCHOBHBIE TMOKa3aTead TMOMYJSIIUN: YHUCIEHHOCTh, IUIOTHOCTD,
POXKJIa€MOCTh, CMEPTHOCTD, IPUPOCT, MUTpAIHsl. J[MHAMIKA YUCIICHHOCTH TIOMYJISIIAN U €€ PeryJIsInsl.

JlemoHCTpanumu:

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

Tabmuupr u cxembl: kapta «lIpupoansie 30HBI 3emun», «Cpenbl OOUTaHUS OpPraHU3MOBY», «DOTONEPUOAUIMY,
«JTomymsirumy, «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH MOMYJISIITUU HHDY30puH-Ty(henbkuy, «llumessie memm.

JlabopaTopHbIe U MPAKTHYECKUE PaOOTHI:

Jlaboparopnas padota Ne 3. «Mopdosioruueckrue 0COOEHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTaHUSD.

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



[Ipaktuueckas padora Ne 2. «IToacuéT MIOTHOCTH MOMYJISILIUI pa3HbIX BUJOB PACTEHUID.

Tema 4. CooO1iecTBa U 3KOJOTHYECKUE CUCTEMBI.

Coo01mecTBO OpraHn3MoB — 6uorieH03. CTpYKTyphl OMOIIEHO3a: BHIOBAasI, MPOCTPAHCTBEHHAs, Tpodrueckas (TUIeBas).
Bunpi-nomMmunantel. CBsi3u B OMOIIEHO3E.

DKkoJyioruueckre cucteMbl (skocucteMsl). [lonstue 06 skocucteme u O6uoreorieHo3e. OyHKIUOHATBHBIE KOMIIOHEHTHI
HKOCUCTEMBI: MPOIYLIEHTbI, KOHCYMEHTHI, peIylleHTbl. KpyroBopoT BemecTB U MOTOK YHEPTUU B 3KocucTeMe. Tpoduyeckue
(nuiieBble) ypoBHU 3KocHucTeMbl. [lumieBsie nenu u cetd. OCHOBHBIE NMOKAa3aTeld 3KOCUCTEMBI: OMomacca, MpOIyKIIHS.
DKOJIOTUYECKHE MUpaMUAbl: TPOAYKIMHU, YUCIECHHOCTH, OnomMacchl. CBOWCTBA AKOCUCTEM: YCTOMYUBOCTh, CAMOPETYIISLUS,
paszButue. Cykueccus.

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

AHTPONOreHHbIE 3KOCUCTEMBI. ATPO3KOCHUCTEMBI. YPOOIKOCUCTEMBI. bHOJIOrHUEecKOe M XO34iCTBEHHOE 3HAUYCHHE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3znooOpasue kak (pakTop ycTOMUMBOCTH IKOcUCTEM. CoXpaHeHHe OMOJIOrMYECKOro pa3Hoo0pasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6uochepe. ['panuiipl, coctaB u cTpykTypa ouochepsl. JKruBoe BEIIECTBO U €ro (PYHKITUH.
Ocobennoctu 6rocdepsl Kak rao0ambHOM SKOCUCTEMBI. JIMHaMUYecKoe paBHOBECHE U 00paTHast CBsI3b B Ouocdepe.

KpyroBopoTbl BemiecTB U OMOT€OXMMUYECKHE IMKJIbI AJIEMEHTOB (yIJiepojia, a3oTa). 30HAIBHOCTH OHOCHEpHI.
OcHOBHbIE OMOMBI CYIIIH.

YenoeuecTBo B Onochepe 3emin. AHTpoTIoreHHbIe n3MeHeHus B Ouocdepe. ['1obanbHbIe 9KOJIOTUYECKHE MTPOOIEMBI.

CocymectBoBanue MpUpoasl U yenoBeuecTBa. Coxpanenue OuopazHooOpasusi Kak OCHOBA YCTOMUMBOCTH OMOChEpHI.
OcHoBa paInMoOHAIBHOTO YIPABICHUS TPUPOJHBIMUA PECYypCaMH W HMX HCIOJb30BaHME. JlOCTHMXKEHUS OMOJIOTHMH W OXpaHa
MIPUPOJIBL.

JlemoHcTpanuu:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmumsr u cxemsl: «llumeBbie mnenu», «buoreHos: coctaB u crpykrypa», «llpuponnsie coolmiectBa», «llenu
MUTaHUD», «IKOJIOrHuecKas nupamuaa», «buocdepa u yenosek», «IkocucreMa MMUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO Jecay, «buoneHo3 Bomoémay, «ArpoueHo3», «lIpruMepHble AaHTPONOTE€HHbIE BO3JACUCTBUS Ha MPUPOIYY,



«BaxHelme MCTOYHMKHU 3arps3HEHMs] BO3AyXa M TPYHTOBBIX Boa», «llouBa — BaxHeimias cocTaBisiomas Ouocdepsi,
«®Daktopsl Aerpananuu nouBy», «llapaukoBsiii 3¢ dekT», «DaKTOpsl PaarOaKTUBHOTO 3arps3HeHust Ouocdepb», «OOmas
CTpyKTypa Ouocdepni», «Pacmpoctpanenue xxu3au B ouocdeper», «O30HOBEIN 3kpaH O6uochepsr», «Kpyrosopot yrieposa B
ouocgepe», «KpyroBopot azora B mpupoie».

OobopynoBanue: mMoaenb-anMkanus «Tunuunsle OnoneHo3b», repbapuil «PacturenbHble COOOIIECTBA», KOJIEKLIUU
«buoueno3», «Bpenurenu BaKHEHIINX CEbCKOXO3SIMCTBEHHBIX KYJIbTYpP», FepOapuu U KOJUIEKIIMM PAaCTEHUN U JKUBOTHBIX,
MpUHAAJIEKAIINE K Pa3HbIM 3KOJOTMYECKUM IpynnaM ogHoro Bujaa, Kpacnas kaura Poccuiickoit deneparinu, n300pakeHus

OXPAaHSEMBIX BUJOB PACTCHUM U KUBOTHBIX.
INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 BUOJIOTMM HA BA30BOM VYPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHNA

Cormacao ®I'OC COOQO, ycraHaBIMBarOTCS TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHSI OOYHAIOIIMMUCS MPOTPaMM CPETHETO
oO1ero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U MTPEAMETHBIM.

JIMHHOCTHBLIE PE3VJIBTATDBI

B cTpykType JHYHOCTHBIX pPE3yIbTAaTOB OCBOCHUS mMpeamera «buonorus» BBIAEIEHBI CIEAYIONIME COCTABIAIOIINE:
OCO3HaHHE O0YUYAIOITUMHUCS POCCUUCKON IrpakIaHCKOW MISHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO, CAMOCTOSITEIILHOCTH
¥ CaMOOTIPE/ICIICHHUI0, HATMYME MOTUBAIUUA K OOYYCHHIO OMOJIOTHH, IEJICHATIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUIM
JUYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTCH M MCTOPHUYCCKUX TPAMAMIIUMN Pa3BUTHS OMOJIOITMYECKOIO 3HAHMS, TOTOBHOCTH U
CIIOCOOHOCTh  OOY4YarOIIUXCS PYKOBOJCTBOBAThCSA B CBOEH JICATEILHOCTH IIEHHOCTHO-CMBICIOBBIMU —YCTAHOBKAMH,
MPUCYIIUMHU CUCTEME OMOJIOTHYECKOTr0 00pa30BaHusl, HATMYKUE YKOJIOTUUECKOTO MTPAaBOCO3HAHUS, CIIOCOOHOCTH CTABUThH 1ETH
Y CTPOUTH KU3HCHHBIC MJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS TpeaMeTa «bHONOoTHs» JOCTHTaloTCs B €AMHCTBE YYEOHOW M BOCIUTATEIHLHOM
JNEATEIbHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUWCKUMHU COLMOKYJIBTYPHBIMHA, HMCTOPUYECKUMHU M JyXOBHO-
HPaBCTBEHHBIMU ILIEHHOCTSIMH, MPUHATHIMA B OOINECTBE MpaBWJIaMH W HOpPMaMU IOBEICHHUS W CIIOCOOCTBYIOT IpoIleccaMm



CaMOIIO3HAHUS, CAMOBOCIIUTAaHUS U CaMOPA3BUTHUsI, PA3BUTUS BHYTPEHHEU ITO3ULMU JIMYHOCTH, MMATPUOTU3MA, YBAXKEHUS K
3aKOHY W TMPaBOIOPSIKY, YEJIOBEKY TpyAda U CTapUIeMy IOKOJEHUIO, B3aUMHOIO YBa)XKEHHUs, OEpPEKHOTrO OTHOUIECHUS K
KYJIbTYPHOMY HACJHEOUI0 U TPAAUIMAM MHOTOHAIIMOHAJIBbHOrO Hapoaa Poccuiickor @enepanuu, Tpupoae U OKPYKAIOLIEH
cpexe.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS y4eOHOro mpenMera «bronaorusy JoKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcsi PyKOBOJCTBOBAaTHCA CPOPMUPOBAHHOW BHYTPEHHEW TMO3MUIIMEH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHHUX YOEXKJEHHM, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSAM POCCUHCKOTO
0011IecTBa, PACHIMPEHUE KU3HEHHOTO OMNbITa M OMNbITa JEATEIBHOCTH B MPOIIECCE Pealn3allMii OCHOBHBIX HAMpPaBJICHUI
BOCIIUTATEJIbHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’kIaHCKOTO BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXIAHCKOW MO3MLMU OOYy4YarolIerocsi Kak akTUBHOIO M OTBETCTBEHHOI'O YJIEHA POCCHUHCKOIO
00IIIeCTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MPAB M 00SI3aHHOCTEH, YBAXKCHUE 3aKOHA U TTPABOIMOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW MIEATEIBHOCTH TPH CO3JAHUU Y4YEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX H
MO3HABATENIbHBIX 33/1a4, BBITIOJIHEHUN OMOJIOTUUECKHUX IKCTIEPUMEHTOB;

CITOCOOHOCTH ONPEESATh COOCTBEHHYIO MO3UIIUIO 110 OTHOIICHUIO K SIBICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€,

YMEHHME YYUTHIBATH B CBOUX JACHCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTMBHOTO B3aMMOJICUCTBUS JIIOJIEH C pa3HBIMHU
yOEXKIEHUSIMH, KYJTbTYPHBIMU IIEHHOCTSIMU M COLIMAIIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TIPOIECCE COBMECTHOTO BBITIOJIHEHHS] YYEOHBIX, TIO3HABATEIBHBIX W
MCCJIEIOBATENbCKUX 3a/1a4, YBAKUTEIHHOTO OTHOIICHHUS K MHEHHIO OMNIMOHEHTOB IMPU OOCYXICHUH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

FOTOBHOCTh K T'YMAQHUTAPHOW U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) NaTpHUOTUYECKOTO BOCIIUTAHUSL:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKOW WIESHTUYHOCTU, MATPUOTHU3MA, YBAKEHUS K CBOEMY HapoJy, YyBCTBa
OTBETCTBEHHOCTH Iiepe PoIMHOM, rOpIOCTH 3a CBOM Kpai, CBOXO POoavHy, CBOW SI3bIK M KYJBTYPY, MPOILIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuu;



LEHHOCTHOE OTHOLICHHE K IPUPOJHOMY HACIECIHWI0O W NaMATHUKAM IPUPOABI, NOCTMXKEHUAM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKMX YUYEHBIX B CTAHOBJICHHE M Pa3BUTHE OHMOJOTMHU, MOHUMAHUS 3HAYEHUS
OMOJIOrMH B ITO3HAHUU 3aKOHOB IPUPO/bI, B )KU3HH YEJIOBEKA U COBPEMEHHOT'O O0IIECTBA;

ujeliHas yoexAEHHOCTh, TOTOBHOCTD K CITY’KEHUIO U 3auiuTe OTedecTBa, OTBETCTBEHHOCTD 32 €TI0 CyAbOY;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLIEHWBATh CUTYAlLlMIO U MPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI ¥ IEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM DPOIUTENSIM, CO3/IaHHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHATUS LEHHOCTEU
CEMEWHOW JKU3HU B COOTBETCTBUU C TpaguUMsAMH HaponoB Poccuu;

4) 5CTETUYECKOTO BOCITUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOpTa, TPyAda,
OOIIIECTBEHHBIX OTHOIICHMI;

MMOHUMAaHUE AMOLIMOHAIILHOTO BO3JIEHCTBUS KUBOW TPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKEHHIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIIEHUE IPOSBIISITh KAYECTBA TBOPUYECKON JTUYHOCTH;

5) ¢puznyeckoro BocuTaHus, POPMUPOBAHUS KYJIbTYPbI 30POBbS M SMOIIMOHAIBHOTO OJIarOMOIy Hs:

MOHMMAaHUE U peaju3alus 3J0pOBOro 1 6e30macHoro oopasa >KM3HU (3A0POBOE MUTAHUE, COOMIOACHUE TUTHEHUYECKUX
MpaBuJ U HOPM, COANaHCUPOBAHHBIM PEXUM 3aHATHUM WU OTAbIXa, peryisipHas (u3uYecKkass aKTHUBHOCTb), OEpe’KHOTO,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHUS! K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHMMAHHUE IIEHHOCTH NPaBWJ WHIUBUAYAJIbHOIO M KOJUICKTUBHOTO O€30MacHOrO TMOBEACHUS B CHUTYyalMsX,
YTPOXKAKOUIUX 310POBBIO U )KU3HU JTHOJEH;

OCO3HaHMWE MOCIEACTBUN U HENPUSITHUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS alIKOT0JIsl, HAPKOTUKOB, KYpEHHS);

6) TpyZ10BOTO BOCIIUTAHUS:



TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JII00UE;

FOTOBHOCTh K AaKTUBHOW JESTENIBHOCTH TEXHOJOTMYECKOM M COLUMAIbHOM HAIMpPaBIEHHOCTH, CHOCOOHOCTb
WHULAAPOBATh, INIAHUPOBATh U CAMOCTOSTENBHO BBIIOJIHATh TAKYIO €ATEIbHOCTD;

UHTEpEC K pa3indHbIM chepaM npodeccuoHaIbHON NesATEIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOP Oyayien
npodeccun u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIJIAHbL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUH BCEU KU3HU;

7) PKOJOTHYECKOTO BOCTIUTAHMS:

AKOJIOTUYECKHU LEJIECO00Pa3HOE OTHOIICHHUE K MPUPOJI€ KaK UCTOUHHUKY XKU3HH Ha 3eMJle, OCHOBE €€ CylIECTBOBAHNUS,

HOBBILIEHUE YPOBHS HSKOJIOIMUECKON KYJbTYpbl: HPUOOpPETEHHE ONbITa IIAHUPOBAHMS TMOCTYNKOB M OLEHKU HUX
BO3MOYKHBIX ITOCJIEICTBHM JIJIs1 OKPYKAIOIEN CPEIbI;

OCO3HaHME ria00aJbHOT0 XapaKTepa SKOJIOTHYECKUX MPOOJIEM U ITyTe X PEIICHHUS;

CIIOCOOHOCTh HCIOJIB30BaTh NPHOOPETaEMble NMPHU WM3YYEHUU OWOJIOTMM 3HAaHUS M yMEHUS NPU PEIICHUU IpoOsieM,
CBA3aHHBIX C palMOHAIBHBIM MPUPOJONOJIb30BAaHUEM (COOJIIOCHHE NPABWI MOBEACHUS B MPUPOJEC, HANpPaBICHHBIX Ha
COXpaHEHUE PaBHOBECHS B YKOCUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, OMOChEphI);

AKTUBHOE HEINPUATHE ACUCTBUN, IPUHOCIIIMX BPEI OKPYXKAOUIEH IPUPOAHOM Cpele, YMEHHE NPOTHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE TTOCIEICTBUS MPEATPUHUMAEMBIX JEHCTBUN U IPEIOTBPAIATh UX;

HaJU4Khe Pa3BUTOrO HKOJOTMYECKOTO MBIIIJICHUS, 3KOJOTMYECKOW KYJIbTYPhl, OMbITa AECSATEIBHOCTA HKOJIOTHYECKOM
HaIIPaBJIEHHOCTH, YMEHHUs PYKOBOJICTBOBATbCS WMH B I03HABAaTEIbHOM, KOMMYHMKAaTUBHOM M COLMAIBHOW IPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN AEATEIBHOCTH IKOJIOTMYECKON HAPABIEHHOCTH;

8) LIEHHOCTH Hay4YHOTO ITO3HAHMSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAyKU U OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha JAMAJIOTE KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHME SI3bIKOBOM M YUTATENBCKOMN KYJIBTYPhI KaK CPEICTBA B3aUMOJEHCTBHS MEXY JIFOAbMU U ITO3HAHMS
MUpa;



HOHMMaHue creuu(UKy OHOJIOTMHM KaK HayKH, OCO3HaHUsA €€ poiid B (DOPMHPOBAHHMH PAlMOHAIBLHOTO HAYYHOTO
MBIIIICHHSI, CO3JIaHUH IIEJIOCTHOTO NPEICTABICHUS 00 OKPYKAIOIEM MUPE KaK O €IMHCTBE IIPHPOJIbI, YeIOBEKa M OOIIECTBa,
B ITO3HAHUH MMPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH ITPOOJIEM COXPAHECHHUS IIPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OHOJIOTMH JJI COBPEMCHHOM NMBHIIM3ALMK: OOCCICUEHHsS HOBOI'O YPOBHS Pa3BUTHS
MEIMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOIH, CIIOCOOHBIX PEIaTh PECYPCHBIC MPOOIEMbI Pa3BUTHS YE€IOBCUECTBA,
IMOMCKa IyTEeH BBIXOJa M3 TJI00AIBHBIX AKOJIOTHYCCKUX IMPOOJEeM M OOCCICUYCHMS IepexoJia K yCTOMYMBOMY Pa3BHTHIO,
paIroHaIbHOMY HCIIOJIB30BAHHIO TIPUPOTHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKHU3HH,

3aMHTEPECOBAHHOCTh B TOJYYCHUH OHOJOTMYCCKUX 3HAHWW B IEIAX IMOBBIMICHHS OOMICH KYJIbTYPHI, €CTECTBEHHO-
Hay4YHOH I'PaMOTHOCTH, KaK COCTaBHOHM 4acTH (DYHKIIMOHAJIBLHON I'PaMOTHOCTH 00yJaronIuxcs, GOpMHPYEMON IIPH U3YUCHHUH
OHoJIOTHH;

MOHMMAHHUE CYIIIHOCTH METOJOB ITO3HAHUS, HCIOJB3YEMBIX B C€CTCCTBCHHBIX HAayKax, CIOCOOHOCTH HCIIOJIb30BaTh
MOJTydaeMble 3HAHMS JIJIS aHAJIN3a U O0OBSICHEHUS SBJICHUH OKPYIKAIOMIETO MUPA U IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUE
JeNiaTh 000CHOBaHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIONIUXCS JAHHBIX C IEJIBIO MOJyUYEHHUs JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIBHO UCIIOJIB30BaTh OMOJIOTHYECKUE 3HAHUS IS PEIICHHS MPoOJIeM B peabHbIX KHU3HCHHBIX
CUTYaIUsX;,

OCO3HaHWE IICHHOCTH HAy4YHOW JCSATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATh TPOCKTHYIO M HCCJCI0BATEIbCKYIO
JCATEIbHOCTh MHIUBHIYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CITOCOOHOCTh K HENMPEPHIBHOMY OOPa30BaHHMIO W CaMOOOpPA30BaHUIO, K AKTHBHOMY ITOJIYYCHHIO HOBBIX
3HAHHH 110 OMOJIOTHH B COOTBETCTBUH C YKM3HEHHBIMHU ITOTPEOHOCTSIMHU.

METAITIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yIbTaThl OCBOSHUS yueOHOTO mpeamera « bruomorusy BKIIIOYAIOT: 3HAYUMBIE JUTsl (POpMUpOBaHUS
MHUPOBO33pEHUS  OOYYAIOMUXCS MEXKIUCIUIUIMHAPHBIE (MEXMIpPEIMETHbIE) OOIeHAyYHbIEe TIOHATHS, OTpakarollue
LEJIOCTHOCTh HAyYHOU KapTUHBI MUPA U CTIELIM(PUKY METO/IO0B IMO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO,



SHEPTUs, SIBJICHUE, IPOLIECC, CUCTeMA, HAYYHBIM (aKT, IPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHUS, UCCIIEIOBAHUE,
HaOJIO/ICHUE, W3MEpPEHUEe, OJKCIEPUMEHT U JPYTuX), YyHUBEpCabHble y4eOHbIe JeHCTBHS  (IIO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), oOecrieunBaromme (HopMupoBanue (PYHKIIMOHATIBHOW TPAaMOTHOCTH W COLHUAIBHOU
KOMIIETEHIIMU  OOYy4YalolUXCsi, CIHOCOOHOCTh  OOYYalOIIMXCSl ~ UCIOJIb30BaTh  OCBOCHHBIE  MEXIUCIUIUIMHAPHEIE,
MHUPOBO33pPEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE YUeOHbIE ICUCTBUS B TO3HABATEILHON U COLIMAILHOMN MPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOrPaMMbl CPETHETO OOIIET0 00pa30BaHUs IOJKHBI OTPaKaTh:

OBnajsieHre YHUBEPCATbHBIMU YU€OHBIMU MO3HABATEILHBIMU JACHCTBUSIMU:

1) 6a30BBIC JIOTUYECKHE ICHUCTBHS:

CaMOCTOSTENbHO (OPMYITHPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHaiM3a, CUHTE3a, CpPaBHEHWS,
Kiaccupukanuu, oOOOIIEHUS), PACKPBIBATh CMBICT OHOJIOTUYECKUX MOHSATUN (BBIACISITH HMX XapaKTEpHbIC MPU3HAKHU,
YCTaHABJIMBATD CBSI3U C IPYTUMU MOHSATUSIMU);

OMpEeNeNaTh LeNu MACSITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHKEHHUS, COOTHOCUTH PE3YJIbTaThl
NEATEIIbHOCTHU C MOCTABICHHBIMU LEISIMU;

UCIIOJIb30BATh OMOJIOTUYECKUE TTOHATHUS IS O0BSICHEHUS (DAKTOB U SIBJICHUM KUBOU MPUPO/IBI;

CTPOUThH JIOTUUECKUE PACCYXKICHUsSI (MHIYKTUBHBIC, ICAYKTHUBHBIC, MO AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIFOUEHUS,

IPUMEHSTh CXEMHO-MOJIENIbHBIE CPEACTBA JIS MPEACTABICHHS CYLIECTBEHHBIX CBSI3€M M OTHOIICHUI B HM3y4aeMbIX
OMONOTUYECKUX OOBEKTaX, a TakKKe TMPOTUBOPEUMH PA3HOTO PpOJA, BBISBICHHBIX B Pa3IMYHBIX WHGOPMAIIMOHHBIX
HMCTOYHUKAX;

pa3pabarpiBaTh IUIAH peEIIeHUs TpoOJieMbl C YYETOM aHalIM3a WMEIONIUMXCS MaTepUaIbHBIX W HEMaTepUabHBIX
pEeCypcoB;

BHOCUTb KOPPEKTHUBBI B JCSATEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJSAM, OLICHUBATh PUCKHU MOCIEACTBUIA
NEeATEIIbHOCTH;

KOOPAWUHUPOBATH U BHITIOJIHATH pabOTy B YCIOBUIX PEeallbHOTO, BUPTYAJTIbHOTO M1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.



2) 6a3oBbIe UCCIEI0OBATEIBCKUE EHCTBHUS:

BIIQJICTh HaBBIKAMHU YYCOHO-MCCIIEIOBATEILCKOM M TMPOCKTHON JeATEIbHOCTH, HABBIKAMH pa3pelieHus] MpoOseMm,
CIIOCOOHOCTBI0O M TOTOBHOCTBHIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB PEUICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB TO3HAHUS;

UCIOJIb30BaTh Pa3JIMYHbIE BHUJIBI JIEATEILHOCTH 10 MOJYYEHHIO HOBOTO 3HAHMSI, €r0 MHTEPHpPETALUU, IPeoOpa30BaHHUIO
Y IPUMEHEHUIO B YUEOHBIX CUTYAIUAX, B TOM YUCJIE MPU CO3JaHUU YUYEOHBIX U COIIMAIIbHBIX MPOEKTOB;

(GbopMHUpPOBATH HAYYHBIN THUI MBIIIJICHUS, BIaICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH ITOHATHSIMHA U METOJaMHU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 337]a4M B 00pa30BaTEIBLHON EATCIHHOCTH M )KU3HEHHBIX CUTYyaIUsX;

BBISIBIISITh TIPUUMHHO-CJIC/ICTBEHHBIC CBS3M U aKTyaJIM3WpOBaTh 3ajady, BBIJBUTaTh TMIIOTE3Y €€ peIIeHUs], HaXOAUTh
apryMEHTHI JIJIS JIOKa3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh MapaMeTphbl U KPUTEPUU PEIICHMUS,;

aHAJM3WPOBATh TOJNYYCHHBIC B XOJ€ pEIICHUS 3aJaud PE3yNbTaThl, KPUTUUYCCKHA OIIEHHWBATh HMX JOCTOBEPHOCTH,
MIPOTHO3UPOBATh N3MECHEHHE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIIECTBJISTH IeJICHANPABICHHBIN TOUCK IEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBUSI B MPO(HECCUOHATBHYIO CPENY;

yYMETh MIEPEHOCUTD 3HAHUS B TTO3HABATEILHYIO U IPAKTUYECKYIO 00JIaCTH KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC WJICH, TMpeiaraTh OPHWTHHAJIBHBIC TIOIXOIbI W PEIICHHs, CTaBUTh MPOOJEMBI W 3a1adH,
JIOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHMUS.

3) pabora ¢ uabopmarmei:

OPUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHUKAX WHPOpMaMK (TEKCTe YYEOHOro TOCOOMS, HAay4YHO-TOMYJISIPHON
JUTEpaType, OMOJOTHYCCKUX CJIOBApsSIX M CIPAaBOYHUKAX, KOMITBIOTEPHBIX Oa3ax MAaHHBIX, B MHTEepHeTe), aHaIU3UpPOBaATh
nHQOpPMAIMI0O Pa3IMYHBIX BHJIOB W (OpPM TIPEACTABIICHHs, KPUTHYCCKH OIICHWBaTh €€ JOCTOBEPHOCTh M
HEMIPOTUBOPEYNBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHATHh PA3IUYHBIE METOJbI MPHU MOUCKE W O0TOOpe OMojormyeckod MHQPOpMaIUH,
HEO0OXOIMMOM JIJIsl BHITIOTHEHUS YUEOHBIX 3a/1a4;



IpuoOpeTaTh ONBIT UCIOJIB30BaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH, COBEPIIEHCTBOBATH KYJBTYpPY
AKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJbHYI0 (OpMYy MpeICTaBieHUs OuoIOTHYeCKO uHpopMaiuu (cxeMbl, rpaduky,
Auarpammbl, TaOJIHIIbI, PUCYHKH U JPYToe);

UCIOJb30BaTh HAy4YHBIM SI3bIK B KAdyeCTBE CpeAcTBa Npu padoTe ¢ OHOJOrMueckod HHGpOpMauuen: NPUMEHSTH
XUMHUYECKHE, (PU3UUECKUE U MAaTEMaTUUYECKIe 3HAaKU U CUMBOJIBI, (hOpMyJibl, aOOpeBHaTypy, HOMEHKIIATypy, UCIIOIb30BaTh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJCTBA HATJISIHOCTH;

BJIQJIETh HABBIKAMU PACIIO3HABAHMS M 3aIMTHI MH(OpMAIUU, HTHPOPMALIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBnazieHNE YHUBEPCAIBHBIMU KOMMYHUKATUBHBIMU J1€HCTBHUSMMU:

1) oGmenue:

OCYUIECTBJISATh KOMMYHHKAIIUU BO BCEX cpepax KW3HHU, aKTUBHO YYaCTBOBATH B IMAJIOTe WM JUCKYCCUU IO CYLIECTBY
oOcyxnaemMoli Tembl (YMEHHME 3a/aBaThb BOIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCUTEIBHO BBINOJHEHUS MpeaiaracMou
3a/1ayy, YYUTHIBATh HHTEPECHI U COTIACOBAHHOCTD MO3HUILIMMA IPYTUX YYACTHUKOB JUAJIOra WA JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpPEACTBAa OOILIEHHUS, TOHMMATh 3HAYEHUE COLMAIbHBIX 3HAKOB, MPEINOCHUIOK
BO3HUKHOBEHUSI KOHQIMKTHBIX CUTYallMi, yMETh CMAT4aTh KOH(MIUKTHI U BECTU MIEPErOBOPHI;

BJQJETh PA3IMYHBIMKU CIIOCOOAMM OOILEHUS W B3aMMOJEHCTBUS, MOHUMATh HAMEPEHHs JIPYTUX JOJEH, MpPOSBIATH
YBaXUTEIBHOE OTHOILIEHHE K COOECEHUKY U B KOPPEKTHOU (popme hopMyIHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) COBMECTHAs I€SITENbHOCTB:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBHUIYaJIbHOM PaOOTHI MPHU PEIIeHUU OMOJOTHYECKON
po0JIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPHU PEILIeHUH Y4eOHOH 3a/1auH;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI C y4ETOM OOLIMX MHTEPECOB M BO3MOKHOCTEW KaXKJIOTO YJIeHa
KOJUIEKTHUBA;

IIPUHUMATh LEIUM COBMECTHOW JESTENBHOCTH, OPraHW30BbIBATh W KOOPAWHUPOBATH JIEUCTBUS MO €€ JOCTHKEHUIO:
COCTABJISITh IUIAH JEUCTBU, paclpefensTb PO C y4€TOM MHEHUH YYaCTHUKOB, OOCYXJaTh pPE3yJbTaTbl COBMECTHOM
paboTHI;



OLICHMBATh KAayeCTBO CBOEr0 BKJI3Ja M KaXKIOTO yYaCTHUKAa KOMaHIbl B OOLIMIl pe3ynbTaT 1o pa3zpaboTaHHBIM
KpUTEPUSIM;

IIpeUIaraTb HOBBIE IPOEKTHI, OLIEHUBATDH UJIECH C IMO3ULMN HOBU3HBI, OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMUYHBIX CHUTYalMsX, IPOSBIATH TBOPYECTBO H
BOOOpakeHUE, ObITh NHUIIUATUBHBIM.

OBnazieHUE YHUBEPCAIBHBIMU PETYJIATUBHBIMU JIEHCTBUSIMMU:

1) camoopranuzanus:

MCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUS JJI BBIBICHUS POOJIEM U UX PEUICHUS B KU3HEHHBIX U YUEOHBIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OMOJIOTUYECKUX 3HAHMN LIEJIEBbIE U CMBICIOBBIE YCTAHOBKHM B CBOMX JAEMCTBHSX M MOCTYIKAX IO
OTHOLLIEHUIO K JKMBOHM IIPUPOJE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSTENIbHO OCYIIECTBIISATh MMO3HABATENbHYIO JEATEIbHOCTb, BBISBIATH MPOOJEMBI, CTAaBUTh U (HOPMYIUPOBATH
cOoOCTBEHHBIE 3a/1a4u B 00pa30BATEIbHOM AESITEIIBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSTENIbHO COCTABJIATH IJIaH PEIIeHUs NPoOJIEMbl ¢ Y4ETOM UMEIOUIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN
Y NPENIOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPENOYTECHHI;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOW SPYIUIMH B pa3HbIX OOJACTSIX 3HAHHUM, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHBBI B JIESITEIBHOCTbH, OLIEHUBATH COOTBETCTBHUE PE3YyJIHTATOB
LETSAM;

BJIa/IeTh HaBbIKaMU MO3HABATEILHON PEIIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUN U MBICIUTEIbHBIX MPOIIECCOB,
UX pe3yJbTaTOB U OCHOBAHUM, UCIIOJIb30BaTh NPUEMBI pedIeKCUH /ISl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHMS 110 UX CHUKECHHMIO;



IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IIPU aHAJIU3€E PE3YJIbTATOB JIEATEIBHOCTH;
3) npuHsATHE CEOS U IPYTUX:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX MIPU aHAJIU3€ PE3YJIbTATOB JIEATEIBHOCTH;
pU3HaBaTh CBOE IPABO U IPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH IPYrOro YeJIOBeKa.

INPEIMETHDBIE PE3VYJIBTATEI

[IpeameTHbie pe3yabTaThl ocBoeHus nporpaMmbl COO mo O6uosoruu Ha 0a30BOM YPOBHE BKIIIOUAIOT CHENU(pUYECKUE
it yaebHoro mnpeamera «buosorus» HaydHbI€ 3HAHUSA, YMEHUS U CIOCOOBI JEUCTBUI MO OCBOEHHUIO, MHTEPIPETANHU U
MpeoOpa3oBaHUIO 3HAHUM, BUIBI JEATEILHOCTU MO TOJYYEHHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUW B Pa3IMUHBIX
Y4EOHBIX CUTYyallUsX, a TAaKXKE€ B peajibHbIX >KU3HEHHBIX CHUTYaIMSX, CBS3aHHBIX C Ouojoruei. B mporpamMmme npeaMeTHbie
PE3yNbTAThl MIPEACTABJICHBI IO TO1aM O0yUYEHUS.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTro npeamera «buonorusy 6 10 knacce 1OTKHBI OTPAKATD:

c(hOpPMUPOBAHHOCTh 3HAHUW O MECT€ U POJU OHOJOTMM B CHCTEME HAyYHOTO 3HAHUS E€CTECTBEHHBIX HayK, B
(hopMUpPOBAaHUM COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTUHBI MHpPA U HAYYHOTO MUPOBO33PEHUS, O BKJIAJIE€ POCCUUCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OMOJIOTHH, (DYHKIIMOHATBLHON TPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS] AKU3HEHHBIX
3aj1ad;

YMEHHUE PaCKpBIBaTh COJCpKaHUE OMOJOTUYECKMX TEPMUHOB M TOHSATHM: KU3Hb, KJIETKA, OPraHU3M, METa0oJIM3M
(oOMeH BemiecTB W TMpEBpallleHue HHEPTHH), TOMeocTa3 (caMOperyssiius), YpOBHEBas OpraHU3alvs >KUBBIX CHCTEM,
CaMOBOCIIPOU3BeIeHNE (PENPOAYKIIHS ), HACIEACTBEHHOCTh, K3MEHUUBOCTh, POCT U PA3BUTHUE;

yMEHUE Wu3JIaraTh OHOJIOTMYECKHUE Teopur (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAs, IIEHTpPaJbHAsl JOorMa
MOJIEKYJIIpHO# Ononorun), 3akonsl (I'. Mennensa, T. Moprana, H. Y. BaBunoBa) u ydenust (o meHTpax MHOrooOpasus u
MIPOUCXOKICHUS KyIbTypHbIX pacTeHuid H. Y. BaBunosa), onpeaensiTe rpaHuilbl UX TPUMEHUMOCTH K dKHUBBIM CUCTEMAM,;



YMEHHE BIaJ€Th METO/IaMU HAyYHOTO IO3HAHUS B OMOJIOIMM: HAOIIOJEHNUE U ONMCAHUE JKUBBIX CHUCTEM, IPOLIECCOB U
SBJICHUH, OpraHU3alus U MPOBEJCHHE OMOJIOTHYECKOr0 SKCIEPUMEHTA, BBIABI)KEHUE TUIOTE3bI, BBISBICHUE 3aBUCHMOCTHU
MEXIy HCCIEAYEeMbIMH BETUYMHAMU, OOBSICHEHHE MOyUYEHHBIX PE3yJIbTaTOB, UCIOIb30BAHHBIX HAYUYHBIX MOHITHMA, TEOPHIl
U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICIATh CYUIECTBEHHBIC IPU3HAKM BUPYCOB, KJIETOK MPOKAPUOT M DYKAPUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHA BELIECTB U MPEBPALLEHUS YHEPTHH B KJIETKE, (DOTOCHHTE3A,
IJJACTUYECKOTO M SHEPreTHYECKOro OOMEHa, XEMOCHMHTEe3a, MHUTO03a, MEeil03a, OIUIOJOTBOPEHHUS, Pa3MHOKEHUS,
WHJMBUyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

YMEHHUE MPUMEHSTH IOJIyY€HHbIE 3HAHUS JUIsI OOBACHEHUS OMOJIOIMYECKHUX IMPOLIECCOB M SIBICHUM, ISl MPUHATHUS
IPAKTUUYECKUX PEIICHUH B TMOBCEAHEBHOW JKM3HU C II€JIbI0 OOecreueHus: 0e30MacHOCTH CBOETO 370pPOBbSl U 3/I0POBBS
OKPYXAaIOIUX JIOACH, COOMIOAEHUS HOPM TIpPaMOTHOIO IOBEJIEHUA B OKpYXKaroled NPUPOAHON cpele, MOHMMAaHHE
HEOOXOJUMOCTH HCIOJIb30BAHUS JTOCTWKEHUH COBPEMEHHOW OHONOTMM W OWOTEXHOJOTHH [JIsl  PalMOHAIBHOTO
MPUPOIOTIONB30BAHUS;

YMEHHUE pellaTh 3JEMEHTApHble TE€HETHMUYECKHWE 3a/Jadyd Ha MOHO- U JAUTMOPUIHOE CKpEeUIMBaHHE, CLEMJICHHOE
HACJIEOBaHUE, COCTaBIIATh CXEMbl MOHOTMOPHIHOTO CKpEIMBaHUS Ul TpeACcKa3aHUs HaCJIEJOBaHMS TPU3HAKOB Y
OpraHHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M MPAKTUYECKHE paldoThl, COONIOAATH MpaBuja MpuU padoTe C ydeOHbIM U
71a60paTOPHBIM 000PYAOBAHUEM;

YMEHHE KpPUTHUYECKH OICHUBAThb W HHTEPIPETUPOBATh MH(GOPMAIMIO OHOJIOTHYECKOTO COJACP>KAHUS, BKIIOYAIOIIYIO
TNICEBJIOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CpElICTBa MAacCOBOM MH(pOpPMAIMHU, HAYYHO-TIOMYJISIPHBIE MaTepUaIbl),
ATUYECKHE aCMEKThl COBPEMEHHBIX UCCIIeIOBAaHUI B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOUIEHUs, 00001as OMOJOTHUYECKYI0 HH(DOpMALUIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HUCIIOJIb30BATh MOHATUIHBIN anmapaT OUOJIOTHH.

[IpenmeTHbIE pe3yabTaThl OCBOCHHUS yueOHOTo npenmMera «buonorusy 6 11 kiacce JOMKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECTE W POJU OHOJOTMM B CHCTEME HAyYHOTO 3HAHHs ECTECTBEHHBIX HAyK, B
(OpMHPOBAHUN COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTHHBI MUpPa U HAyYHOTO MHPOBO33PEHMSI, O BKJIAJE POCCUNUCKUX U



3apyOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTUE OMOJIOTHH, GYHKIIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JJIsl pEIICHUS KU3HEHHBIX
3az1ay;

YMEHHE PacKpbIBaTh COJEp)KaHHWE OWOJIOTMUYECKUX TEPMHUHOB W TOHATUHN: BUJA, MOMYJSIHS, T€HO(OHI, SBOIIOIMS,
JIBUKYIIUE CHIIbI ((haKTOPBI) IBOJIOLMH, MPUCTIOCOOIEHHOCTh OPTraHMW3MOB, BHUI000pa30BaHUE, IKOJIOTHYECKHUE (PaKTOPHI,
HKOCUCTEMA, TPOIYLIEHThI, KOHCYMEHTBI, PEIYIIEHTHI, LIETIH MUTaHUs, YKOJIOTHYecKas mupamuaa, OMoreoreHos, onocdepa;

YMEHHE U3Jaratb OMOJOrMYecKkue Teopuu (dBomronuoHHas Teopus Y. JlapBuHa, CUHTETHYECKash TEOPHS SBOJIIOLUH),
3aKOHBI M 3aKOHOMEPHOCTH (3apoapiieBoro cxonactsa K. M. bapa, yepeioBanus riaBHbIX HalpaBiI€HU U MyTel 3BOJIIOLIMH
A. H. CesepruioBa, yuenus o 6uochepe B. 1. BepHanckoro), onpenensiTe rpaHULlbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BIIaJIETh METO/IaMU HAyYHOTO MO3HAaHUS B OMOJIOTMM: HAOIIOJCHUE U ONKCAHUE JKUBBIX CHCTEM, IPOLIECCOB U
SBJICHUHM, OpraHU3alusl U NPOBEJCHHE OMOJIOTMYECKOI0 SKCIEPUMEHTA, BBIIBM)KEHUE TUMIIOTE3bl, BBISBICHUE 3aBUCUMOCTHU
MEXIy UCCIEAYEMbIMU BEIMUYMHAMU, OOBSICHEHUE TOJIYYEHHBIX PE3YyJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUI
Y 3aKOHOB, YMEHUE J€JIaTh BHIBOJbI HA OCHOBAaHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE MPHU3HAKU CTPOEHUS OMOJIOTrMYECKUX OOBEKTOB: BUIOB, MOMYJSALMNA, MPOAYLEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHMOI€OI€HO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOILIECCOB: HACJIEICTBEHHOM H3MEHYMBOCTH,
€CTECTBEHHOT0 0TOOpa, BUA000pa30BaHUs, MPUCIOCOOJEHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOpOB Ha
OpraHu3Mbl, MEPEHOCa BEUIECTB M IMOTOKAa JHEPTrUU B HKOCUCTEMAX, aHTPONOIEHHBIX M3MEHEHHH B SKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Orochepe;

YMEHHE MPUMEHSTH MMOJIyY€HHbIE 3HAHUS JUIsI OOBACHEHUS OMOJIOrMUECKHUX IMPOLIECCOB U SIBICHUM, ISl MPUHATHUS
MPAKTUUYECKUX PEIICHUH B TOBCEIHEBHOW JKM3HM C IIEJbI0 OOecreueHus: 0e30MacHOCTH CBOETO 3I0pPOBbS U 3/I0POBBS
OKpY)KAIOIIUX JIIOJIeH, COONIONEHHS HOPM TPaMOTHOTO TOBEIEHUS B OKpYXalolled NpUpOAHON cpeae, MOHUMaHHUe
HE0OXOAMMOCTH UCIIOIb30BAHUS JOCTHKEHUM COBPEMEHHON OMOJIOTUH AJI PAallMOHAIIBHOTO MPUPOIOTIOIb30BAHUS;

yMEHHUE pellaTh 3JeMEHTapHble OMOJOTUYECKHE 3aJaud, COCTaBJISATh CXEMbl IEPEHOCA BEIIECTB M SHEPrUM B
AKOocHCcTeEMAX (LIeMU MUTaHus);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTHYECKHE paboOThI, COONIOMATh TpaBWiIa TpH paboTe ¢ y4eOHBIM U
71a00paTOPHBIM 000PYAOBAHUEM;



YMEHHE KPUTHYECKH OLIEHMBAThb W HHTEPIPETUPOBATH MH(POPMAILMIO OMOJIOIMYECKOIO COACPKAHUS, BKIFOYAIOIIYIO
MICEBJIOHAYYHBIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpeIcTBa MacCOBOW MH(OpMaLMU, HAYYHO-TIONMYJIAPHBIE MaTEPHAIIbI),
paccMaTpuBaTh Ti100aIbHBIE HKOJIOTUYECKUE TTPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
NO3ULUIO;

YMEHHE CO3/aBaTb COOCTBEHHBbIE NMUCBMEHHBIE M YCTHBIE COOOIIEHHS, 00001as OMONIOTMUECKYI0 HMH(POpPMALUIO U3
HECKOJIbKMX UCTOYHUKOB, IPAMOTHO KCII0JIb30BAaTh MOHITUMHBIN anmnapaTt OMOJIOTUY.

TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
DIIEKTPOHHBIE
HaumenoBanue
No (g poBbIe)
pa3zesoB U TEM
n/m KonuuectBo yacoB  oOpa3zoBaTesibHbIC
pOrpaMMbl
pecypcel
Kontponeubie IIpakTnueckue
Bcero
paboThI paboThI
bu6mmoreka IJOK
1  bBuonorus kak Hayka 2

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



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

JKuBble cucTeMbl U X
OpraHu3alus

XUMHUYECKUU COCTaB U
CTPOEHUE KIIETKH

Kuzae neaTenbHOCTE
KJIETKHA

PasmuOXeHuE 1
WHMBUAYaIILHOE
pa3BUTHE OPTAaHU3MOB

HacnenctBeHHOCTD U
U3MEHYUBOCTD
OpraHUu3MOB

Cenekuust OpraHu3MoB.

OCHOBBI OMOTEXHOJIOTUHA

Pe3epBHOE Bpems

OO6111ee KOTUYECTBO YACOB TI0 MPOTpaMMe

Ne
o/

Haumenosaunue
pa3aEenoB U TEM

1
8 2
6
5 2
8 3
3
1

34

11 KIIACC
DNEeKTPOHHbIE
KonnuecTBo yacos
(uudposbie)

bubmoreka [JOK
https://m.edsoo.ru/7f41¢292
bub6moreka [JOK
https://m.edsoo.ru/7f41¢292
bubmoreka IIOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka IJOK
https://m.edsoo.ru/7f41c292

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

bu6mmoreka IJOK
https://m.edsoo.ru/7f41c292

bubmoreka [IOK
https://m.edsoo.ru/7f41c292

8



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

POrpaMMBI

Koutponeubie [Ipaktuyeckue

B
cero paboTHI paboThI

DBOJIOIMOHHASA
OHOJIOTHS

Bo3HukHOBeHME U
Pa3BUTHE KU3HU 9
Ha 3emiie

OpraHu3msl 1

OKpyXKaronas 5 1
cpena

CooOmectBa u

JKOJIOTUYECKHE 9 1
CUCTEMBbI

Pe3epBHoE Bpems 2

OO111ee KOJIMYECTBO YaCOB IO ITPOrpaMMe

o0pa3oBaTeIbHBIC
pecypchl

34 3

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

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

9

No
o/

[TIOYPOUYHOE IVIAHNPOBAHUE

10 KJIIACC
Tema ypoka
KosmmuectBo vacos
Kontposbubie  Ilpaktuueckue
Bcero
paboThI paboThI
buosnorus B cucreme Hayk 1

DJIIEKTPOHHbIE
uudpoBbie
oOpaszoBaTeIbHbIE

pecypchl

bu6mmoreka IJOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

MeToabl mO3HAHUS KUBOU
npuponsl. [Ipaktnueckas
pabota Ne 1 «Mcronp3oBanue
Pa3JIMYHBIX METOAOB IIPU
M3YyYECHUH OMOJIOTUUECKUX
00BEKTOBY»

buonoruueckue CUCTEMBI,
MPOIIECCHI U UX U3yUYCHUE

XUMHUYECKUU COCTaB KJIETKH.
Bopna n MunepansHbie conn

benku. CoctaB u cTpoeHHE
OeIKOB

DepMeHTbl — OMOJIOTUYECKHE
katanu3atopsl. JlabopaTopHas
pabota Ne 1 «3yuenue
KaTaJINTHYECKOW aKTUBHOCTHU
dbepmeHTOB (Ha IpUMEpe
aMuJIa3bl WA KaTaia3bl)»

YraeBoabl. JInmuael

Hyxneunnoseie kucnotel. ATO

Hcropus u METOIbI HU3yYEHUS
kietku. Kiierounas reopust

bubomoreka [IOK
https://m.edsoo.ru/863e6122

bubmoreka IIOK
https://m.edsoo.ru/863e6564
bu6mmoreka IJOK
https://m.edsoo.ru/863e674¢

bu6mmoreka IJOK
https://m.edsoo.ru/863e6b72

bu6mmoreka IJOK
https://m.edsoo.ru/863e6b72

bu6mmoreka IJOK
https://m.edso0o0.ru/863e6870
bubmoreka IIOK
https://m.edsoo.ru/863e6d5c
bu6mmoreka IJOK
https://m.edsoo.ru/863e6e88



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

11

12

13

14

15

16

Knerka xak nemsoctHas KuBast

CHUCTCMa

CtpoeHue 3yKapuoTHIECKOM

kietku. JlabopaTopHas pabora

Ne 2 «M3yuenue cTpoeHus

KJIETOK PACTE€HUM, )KUBOTHBIX,

rpuOOB U OaKTEpUi MO/
MUKPOCKOIIOM Ha TOTOBBIX
MHUKpoTpenapaTax u ux
OITMCaHHE»

OOMeH BelecTB WIN
MeTa00JIN3M

dortocunTe3. XEMOCUHTES

DHepreTuueckuit 0OMeH

JKn3HEHHBIN MK KICTKH.
Jlenenue kieTku. MuUTO3.
Jlabopatopnas pabota Ne 3
«Habnronenne Muto3a B
KJIETKaX KOHYMKa KOPEIIKa
JyKa Ha TOTOBBIX
MHUKpoTpenapaTax»

brocunres Oenka. Peakmus
MaTPUYHOTO CUHTE3a

bubmoreka [IOK
https://m.edsoo.ru/7f41c292

bubmoreka IIOK
https://m.edsoo.ru/863e6{f0
https://m.edsoo.ru/863e716¢

bubmoreka IIOK
https://m.edsoo.ru/863e766¢

butmoreka [JOK
https://m.edsoo.ru/863e7c98

bu6mmoreka IJOK
https://m.edsoo.ru/863e7aae

bubmoreka IIOK
https://m.edsoo.ru/863e7dc4

butmoreka [{OK
https://m.edsoo.ru/863e796e



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

17

18

19

20

21

22

23

24

Tpaucsus — OHOCHHTE3
oenka

Hexknerounsie Gopmbl KU3HU
— BUPYCHI

DOpMBI pa3MHOXKEHHUS
OpraHu3MOB

Meiios

OO0pa3oBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
O1u1010TBOpEHHME.
Jlabopartopnas pabota Ne 4
«M3yuenune crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpenapaTax

NHpuBuayanbHOE pa3BUTHE
OpraHU3MOB

I'eneTnka — Hayka o
HACJIEICTBEHHOCTH U
M3MEHYMBOCTH

3aKOHOMEpPHOCTHU
HacJIeJIOBaHMS TIPU3HAKOB.
Monorubpuanoe

bubmoreka [IOK
https://m.edsoo.ru/863e796¢
bubmoreka [JOK
https://m.edsoo.ru/863e7540
bubmoreka IIOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmoreka IIOK
https://m.edsoo.ru/863e7f4a

butmoreka [JOK
https://m.edsoo.ru/863e81b6

bubmoreka IIOK
https://m.edsoo.ru/863e8436

bubmoreka IIOK
https://m.edsoo.ru/863e8612

bubmoreka IIOK
https://m.edsoo.ru/863e8878



https://m.edsoo.ru/863e796e
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

25

26

27

28

29

CKpPCIINBAHHUC

JuruOpuaHoe CKpelBaHue.
3aKOH HE3aBHUCHUMOIO
HacJIeZJOBaHUs IPU3HAKOB

CuenyieHHOE HacJaeA0BaHUE
npu3HakoB. JJabopatopHas
pabota Ne 5 «3yuenue
PE3yIbTATOB MOHOTHOPHUTHOTO
1 TUTHOPHUTHOTO
CKpEILUBAHUA Y APO30(HUIIBI
Ha FOTOBBIX
MHUKpoTpenapaTax»

I'eneTnka noma.
HacnenoBanue npu3zHakos,
CLEIUIEHHBIX C ITOJIOM

N3MeHYnBOCTSD.
Henacnencresennas
M3MEHYHBOCTh. JlTabopaTopHas
pabota Ne 6. U3yuenue
MOIU(DUKAITMOHHON
W3MEHYHBOCTH, IOCTPOCHHUE
BApUAIIMOHHOTO psiia U
BapUALMOHHON KPUBOW»

Hacnencrsennas
U3MEHYUBOCTh. JIabopartopHas

bubmoreka IIOK
https://m.edsoo.ru/863e89a4

bu6mmoreka IJOK
https://m.edsoo.ru/863e8c60

bubmoreka [IOK
https://m.edsoo.ru/863e8c60

bubmoreka IIOK
https://m.edsoo.ru/863e8efe

bubmoreka IIOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

paborta Ne 7. «Ananus
MyTalui y 1po30(uisl Ha
TOTOBBIX MUKpPOIIpernapaTax»

30 ['eHeTnka uenoBeka 1 1

PeseprubIif ypok. O6001meHNe
31 no teme «HacnenctBeHHOCTD 1
Y U3MEHYHBOCTH OPTaHU3MOB)

Cenekups Kak HayKa u

32 1
IIPOIIECC
MeToabl U TOCTUKEHUS
33 CEJICKIIUM PACTEHUUN U 1
YKUBOTHBIX
34 buorexHonorus kak orpacib |
MIPOM3BOJCTBA
OO6m1ee KOJIUYECTBO IO Mporpamme 34 4
11 KITACC
No T
eMa ypoka
n/m P KomnmuecTBo yacos

Bcero  Kontponbabie IIpaktuueckue
paboThI paboThI

DIIEKTPOHHbIE
uudpoBbIe
o0pa3oBaTebHbBIC

pecypchl

bubmoreka [JOK
https://m.edsoo.ru/863e8d78

buomoreka IIOK
https://m.edsoo.ru/863e9214

bu6moreka IJOK
https://m.edsoo.ru/863e9214

butmoreka [JOK
https://m.edsoo0.ru/863e¢9336



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

DBOIIOLUI U METOIBI €6
U3YUICHUS

Hcropus pa3surtus
MpEACTaBICHUN 00 ABOITIOLIUU

MukposBoronus

[Tomynsuus kak
AJIEMEHTapHas €IMHUIA BU]IA
u 3BoIOIMH. JIaboparopHas
pabora Ne 1 «CpaBHenue
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO

JIBYKYIIIME CUITBI
(ameMeHTapHbIe PaKTOPHI)
HBOJTFOITUHT

EcrecTtBenHbIi 0TOOP M €T0
dbopmbl

Pe3ynbTatsl 3BOIIOLNN:
MPUCTIOCOOJIEHHOCTD
OpraHU3MOB U
BUI000pa30BaHue.
JlabopaTtopHas pabota Ne 2
«Omnucanune

bubmoreka IIOK
https://m.edsoo.ru/863ea20e
bubomoreka [IOK
https://m.edso0o0.ru/863e9570

bubmoreka [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka IJOK
https://m.edso0.ru/863e99c6

bubomoreka IIOK
https://m.edsoo.ru/863e9da4

butmoreka [JOK
https://m.edsoo.ru/863e9ed0

bu6mmoreka IJOK
https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

10

11

12

13

14

15

16

IPUCIIOCOOIEHHOCTH
opra’usma u e€
OTHOCHUTEJIBHOT'O XapaKTepa

Hampasnenus u nytu
MaKpOdBOJTIOIIUU

HeobpaTtuMocTs 3BOTIOIIH

Hcropus xu3Hu Ha 3eMie U
METOAbI €€ U3YUECHUS

['unoTe3sl IPOUCXOXKIACHUS
JKU3HU Ha 3eMJie

Pa3Butne xxu3Hu Ha 3eMJIe 1O
’paM U nepuoaam

OCHOBHBI€ ATaIlbl YBOJTIOINHT
PaCTUTENILHOTO U JKUBOTHOTO
mupa. [IpakTueckas padora
No 1 «M3ydeHune uckomaeMbIx
OCTaTKOB PaCTCHUU U
JKUBOTHBIX B KOJUICKIIUSIX)

CoBpeMeHHas cucrema
OpraHUYeCcKOro MUpa
DBOIONUS YEJIOBEKA
(anTpOTIOreHe3)

JIBrokytmue cuitbl ((hakTophl)
aHTPOIIOTEeHE3a

bubmoreka [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka IJOK
https://m.edsoo.ru/863ea5a6
bubmoreka IIOK
https://m.edsoo.ru/863eabbe

bubmoreka IIOK
https://m.edsoo.ru/863ea8bc

bubmoreka IIOK
https://m.edsoo.ru/863ea48e
bubmoreka IIOK
https://m.edsoo.ru/863eac2c

bu6mmoreka IJOK
https://m.edsoo.ru/863ead44



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

17

18

19

20

21

22

23

24

OcHOBHBIC CTaarH 5BOJIFOTTNH
YCJIOBCKaA

YenmoBedeckue pachl U
NPUPOJIHBIC aTaNTaIN
qeII0BeKa

PeszepBHblii ypok. O00011ICHNE
no teme «Bo3HUKHOBEHUE U
pa3BUTHE )KU3HU Ha 3eMJIe»

DKonorus Kak Hayka

Cpenpl oOuTaHus U
AKOJIOTHYECKHE (PAKTOPHI

AlGuoTndeckue hakTophl.
JlabopaTtopHas pabota Ne 3.
«Mopdonoruueckue
O0COOEHHOCTH pacTEHUH U3
Pa3HBIX MECT OOMTAHU.
JlaGoparopHas padota Ne 4.
«BnustHue cBera Ha POCT U
pPa3BUTHE YEPEHKOB KOJICYCa»

buotnueckue paxTopbl

DKOIOTHYeCcKUe
XapaKTEPUCTHKHU TOMYJISIUN.
[Ipaktruueckas pabora Ne 2

bubomoreka [IOK
https://m.edsoo.ru/863eaeca?

bu6mmoreka IJOK
https://m.edsoo.ru/863eafec

bu6mmoreka IJOK
https://m.edsoo.ru/863eb10e

bubmoreka IIOK
https://m.edsoo.ru/863eb348



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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«lloncyéT IIoTHOCTH
MOMYJISIIIUNA Pa3HbIX BUJIOB
pacTeHui»

Coo0b11ecTBa OpraHu3MOB —
OHOLIEHO3

DKOJOTMYECKUE CHUCTEMBI
(9KOCHCTEMBI)

OCHOBHBIE TTOKA3aTEIN
AKOCHUCTEMBI. DKOJOTUUECKUE
nupaMuibl. CBOMCTBa
skocucteM. Cykieccus
[IpuponHbIE SKOCUCTEMBI
AHTPOTIOTEHHBIE SKOCUCTEMBI
buocdepa — rnobanbHas
AKOCHUCTEMA 3eMIIU
3aKOHOMEpPHOCTHU
CyILECTBOBaHMS Ouochepsl
UYenoreuecTBo B Onochepe
3emun

CocyniecTBoBaHUE TPUPOIBI
1 4eJI0BEUECTBA

PesepBHblii ypok. O600111eHNE
TeMbl «Co00I111ecTBa U
AKOJIOTHYECKHUE CUCTEMbI»

bubmoreka [JOK
https://m.edsoo.ru/863eb46a

bubmoreka [IOK
https://m.edsoo.ru/863eb46a

buomoreka IIOK
https://m.edsoo.ru/863eb5fa

bubomoreka IIOK
https://m.edsoo.ru/863ebb5Se
bu6moreka IJOK
https://m.edsoo.ru/863ebd16

bubmoreka IIOK
https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OO6111ee KOJMYECTBO MO Mporpamme 34 3 5

YYEBHO-METOAMYECKOE OBECITEHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJI bHBIE YUEBHBIE MATEPUAJIBI JIUTA YUEHUKA

YMK «JIunus xu3Hn» yueOHuk u Meroanudeckue nocoous Ilaceunnka B.B., Kamenckoro A.A Py6riioBa A.M.

N3z narensctBO «IIpocBemienune»









