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IHHOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmsel M0 OHOJIOTUU TEOPETUUYECKYIO OCHOBY JUISl ONPEAENICHHS MOAXOAO0B K (POPMHPOBAHUIO
colepkaHusi ydyeObHoro mpeamera «buornorus» cocrtaBunu:  KoHuentyaibHble mnojoxkenus DPIroOC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJIeH, coliepKaHusl, Pe3yIbTaTOB OOy4YEeHHs U TPeOOBAaHUN K YPOBHIO MOJTOTOBKHU BBITYCKHHUKOB,
MOJIOKEHUSI 00 OOIIMX WEeNsIX M NPUHLHKIAX, XapaKTEpU3YIOLUIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OOLIero
oOpaszoBanust B Poccuiickoit denepannu, a Takke MOJOKEHUS O creuuduke OMojgoruu, €€ 3Ha4eHUU B MO3HAHUU KUBOU
MPUPOALI U OOECIEYEHUN CYLIECTBOBAHUS 4YeloBeuecKoro oomecTtBa. COracHO Ha3BaHHBIM IOJIOKEHUSIM, OIPEIEIICHbI
OCHOBHbIE (DYHKIIMH IMPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu JA€T MpeNCTaBlIE€HUE O LENsX, 00 o0mieil cTpareruu oOydeHHs, BOCHUTAHUS U Pa3BUTHA
oOyuvaronuxcsi cpeAcTBaMu ydeOHoro npeamera «buosorus», omnpenenser 00s3aTeabHOE MPEAMETHOE COAEpPIKAHUE, €ro
CTPYKTYpY, paclpeneieHue o pasjenaMm U TeMaMm, peKOMEHAYEMYIO MOCIe0BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuaia C
y4€TOM  MEXIIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBsA3€H, JIOTMKM OOpa30BaTENbHOrO IMpOIecca, BO3PACTHBIX
0COOEHHOCTENO0yUarOIIHUXCS.

B nporpamme mo OMOJIOTHM TakX e YYMTHIBAIOTCS TPEOOBAHMS K IUIAHUPYEMBIM JHUYHOCTHBIM, METalpeIMETHBIM H
MPEIMETHBIM pe3yJbTaraM oOy4YeHUs B (POPMUPOBAHUU OCHOBHBIX BUJIOB YUEOHO-TIO3HABATEILHON AEATEIbHOCTH/YUEOHBIX
NelCcTBUIM 00yYaromMXCcsl 0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00Opa30BaHusl.

B nporpamme no ouonorun (10—11 knaccel, 6a30Bblid YPOBEHb) peaM30BaH MPUHIIUII MPEEMCTBEHHOCTH B U3YYEHHUU
ouonoruu, 6iarogaps yeMy B HEl MPOCMATPUBAETCSl HANPABJICHHOCTh HA Pa3BUTHE 3HAHUMN, CBA3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHMSI, HEHHOCTHBIX OPUEHTALMI JINYHOCTH, SKOJIOTMYECKOTO MBILUICHHS, TPEACTABICHHN
0 370pOBOM 00Opa3e *KHU3HU U OepeHbIM OTHOLIECHHEM K OKpyXarouieil npupoaHoi cpene. [loatomy Hapsay ¢ n3ydeHHEM
00IIEOMOIOTUYECKUX TEOPUid, a TaKKe 3HAaHUH O CTPOCHHMM >KMBBIX CHCTEM PAa3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIOIMX B HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMM YJIEJIEHO BHHUMAaHUE KCIOIb30BAHUIO MOJYYEHHBIX 3HAHUU B
MOBCEAHEBHOM JKM3HU JI1 pEUIeHUs NPUKIAJAHBIX 3a7a4, B TOM 4YHcCle: NMpOoQUIAKTUKUA HACJIEACTBEHHBIX 3a00JeBaHUMN
YeJI0BeKa, MEJAMKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAaHUS JKOJOTHYECKU I€JECO00pa3HOro MOBENCHUS B



OKpY>KaroIlllel MPUPOTHON Cpefie, aHAIM3a BIHSHUS XO3SHCTBCHHON JEATEIHHOCTH YEJIOBEKAa Ha COCTOSHHUE MPHUPOIHBIX H
MCKYCCTBCHHBIX JKOCHCTEM. YCHWJICHHWE BHHUMaHHUs K TPUKIATHOW HAIMPaBICHHOCTH Y4eOHOro mpemmera «buomorus»
NPOJANKTOBAHO HEOOXOJAMMOCTBIO OOECTICUCHHUs YCIOBHHA JUIS PEIICHUS OJHOW U3 aKTyalbHBIX 3a7ad IIKOJHHOTO
OMOJOTHYECKOTO 00pa3oBaHMs, KOTopas MpearnojaractT (GopMHUpOBaHUE y OOYYAIOIMIUXCS CIIOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

Bbuosnorust Ha ypoBHE cpeiHero o01Iero oopa3oBaHusl 3aHMMAET BaxkHOe MecTo. OHa obecreunBaeT (pOopMUpPOBAHUE Y
oOy4Jaronuxcsi MPEICTABICHUA O HAYYHOW KapTUHE MHpa, pacImpser ¥ 0000mIaeT 3HAHWS O XUBOH Mpupojae, ef
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOM OpraHU3AIMKM U DBOJIOLNM, CO3MAET YCIOBUSA JJIA: MO3HAHUSA 3aKOHOB YKHBOM
npupojsl, (GopmupoBaHus GYHKIMOHATIHLHOM TIpaMOTHOCTH, HABBIKOB 3J0pOBOro M 0Oe€30MacHOro o0pasza >KHU3HH,
HKOJOTUYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIICHUS K )KMBOU MPUPOJIEC U YEIIOBEKY.

Bonbimoe 3HaueHne OMOJIOTHS MMEET TaKXkKe I PEIICHHUS BOCIUTATECIBHBIX M PAa3BUBAIOIINX 337ad CPETHEro OO0IIero
oOpa3oBaHMsI, COIMAIU3ANUKA OOydaromuxcs. M3ydeHue OWogornu oOecreurBaeT YCIOBUS Il (OPMHPOBAHUS
WHTEJUICKTYalIbHBIX, KOMMYHUKAITMOHHBIX ¥ HWH(POPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KYJIBTYPHI, CIOCOOCTBYET
WHTETpaliA OMOJIOTHUECKUX 3HAHWK C MPEACTABICHUSIMHU U3 APYTHX yU4eOHBIX MPEAMETOB, B YaCTHOCTH, (DU3UKU, XUMHUH H
reorpaduu. Ha3BaHHbIE TOJIOXKEHUS O TMpeJHA3HAYEHUU Y4yeOHOro mpenamera «bHOJOTHS» COCTaBUIM OCHOBY IS
oTpeeIeHHs TTOJIX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TI0 COACPIKAHUS, TIPEICTABICHHOTO B IIporpaMMe 1o OMOJIOTHH.

Otr6op coxaepxkanus ydyeOHOro mnpenmera «buomorms» Ha 06a30BOM YpOBHE OCYIIECTBIEH C  TO3WIIHM
KyJIbTYpOCOOOPA3HOTO MOX0/a, B COOTBETCTBUHU C KOTOPHIM 00yYaromuecs J0HKHBI OCBOUTh 3HAHUSI 1 YMEHHUSI, 3HAUNMBIE
Tt POPMHUPOBAHUS OOIIECH KYJIBTYPBI, ONIPEICIISIONINE aIeKBaTHOE TIOBEICHUE YEJIOBEKA B OKPYXKAIOIIEH MPUPOTHON cpee,
BOCTPEOOBAaHHBIC B MIOBCEIHEBHOM JKU3HU U MPAKTUUECKON JieaTeabHOCTH. Oc000e MECTO B 3TOH CHCTEMe 3HAHUH 3aHMMAlOT
AIIEMEHTBI COJCPKaHUs, KOTOPBIC CIy)KaT OCHOBOHM I (pOPMHUPOBAHUS TPEIACTABICHUH O COBPEMEHHOW €CTECTBCHHO-
HAay4YHOW KApTUHE MHpPA U IIEHHOCTHBIX OPHEHTAIMSAX JIMYHOCTH, CIIOCOOCTBYIONIMX TyMaHW3allUd OHOJIOTHYECKOTO
o0pa3oBaHUs.

CTpyKkTypupOBaHUE COJCpKaHUS Y4EeOHOTrO Marepuaja B MPOTpaMMe MO OWOJOTHU OCYIIECTBIEHO C YYETOM
MPUOPUTETHOTO 3HAYEHUS 3HAHUK 00 OTIMYHMTENLHBIX OCOOCHHOCTSAX KWUBOW TPHUPOABI, O €€ YPOBHEBOW OpraHU3AINH U



ABOJIIONIMU. B COOTBETCTBHH C 3TUM B CTPYKTYpe yueOHOTO mpeaMeTa « BHoIoTHs BBIJCICHBI CISAYIONINE COIepKaTeIbHbIC
muHun: «buonorus kak Hayka. MeTojpl HayyHOTO MO3HaHUs», «KieTka kak Ouosjorumyeckas cucrema», «Opranmsm Kak
Oouonoruyeckas cucrema», «CucreMa W MHOTooOpasve OpraHM4ecKOro MHpa», «IBOJIONUSA JKUBOW MPUPOABIY,
«IKOCHUCTEMBI ¥ IPUCYIIIHE UM 3aKOHOMEPHOCTI.

Ilens w3ydenust yaeOHOro mpenmera «buosorus» Ha 06a30BOM YpOBHE — OBJIAJICHHE OOYYAIOIIMMUCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKITHOHAIBHON OpTaHWU3aIMK JKUBBIX CHCTEM PA3HOTO paHTa M NMPHOOPETCHHE YMEHHM WCIOJIb30BaTh ITH
3HAHMS JJIS TPAMOTHBIX JECHCTBUN B OTHOIICHUH OOBEKTOB KHBOU MPUPOIBI M PEIICHUS Pa3IMIHbIX KU3HCHHBIX TPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE OOECIEUMBACTCS PEIICHHEM
CJIEIYIOLIUX 3a7a4:

OCBOCHHE OOYYArONIMMUCS CHCTEMbl 3HAHUWA O OHOJOTHYECKUX TEOpUSX, YUCHHAX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIO0TE3aX, MPaBHUIAX, CIYXKAIIMX OCHOBOH sl (DOPMHPOBAHUS TPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHHE MHUpa, O
METOJaX HAyYHOTO TO3HAHUS, CTPOCHHUU, MHOTOOOpA3HH W OCOOCHHOCTSX YKHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIlH,
BBIJIAIONTUXCS] OTKPBITUSAX M COBPEMEHHBIX HCCIIEOBAaHUSAX B OMOJIOTHH;

dbopMupoBaHrE y OOYYarOIIMXCS MO3HABATENIbHBIX, MHTEIUICKTyaIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
aHaIM3a JIAHHBIX O MYTAX Pa3BUTHUS B OMOJIOTUM HAYYHBIX B3TJISAOB, UACH U MOAXOA0B K U3YUYECHHIO KUBBIX CUCTEM PA3HOTO
YPOBHSI OpraHU3allnu;

CTaHOBJICHHE y OOydYaromuxcsi oOImei KyiabTyphl, (YHKIIMOHATHHOW TPaMOTHOCTH, Pa3BUTHE YMEHHH OOBSCHATH U
OIICHUBATH SIBJICHUSI OKPYIKAIOIIETO MHUpA >KHBOW MPUPOJBI HA OCHOBAaHWHW 3HAHWW W OIBITA, MOJYYEHHBIX MPU U3yUYCHUU
OnoJoruy;

dbopMupoBaHHEe y OOYYAOIIMXCS YMCHUH WJUTFOCTPUPOBATh 3HAYEHHUE OWOJIOTMYECCKUX 3HAHMK B TMPAKTHYCCKOM
NEATETHbHOCTH YEIOBEKa, Pa3BUTHU COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTHUH U arpoOOHOTEXHOJIOTHIA;

BOCIIUTAaHNWE YOECKIEHHOCTH B BO3MOKHOCTHU TO3HAHHUS YEJIOBEKOM JKHUBOW TPHUPOABI, HEOOXOAMMOCTH OEpEKHOTO
OTHOIIEHUS K HEW, COOIO/IEHUS STUYECKUX HOPM TP MPOBEACHUN OMOJIOTUYECKUX MCCIIEIOBAHU;

OCO3HAHME IEHHOCTH OMOJIOTUYECKUX 3HAHUU JIJISl TIOBBIIICHHS YPOBHS IKOJIOTHYECKOW KYIbTYPHI, 1JIs1 (POPMUPOBAHUS
HAay4YHOTO MUPOBO33PEHUS,



IPUMEHCHHE NPHOOPETEHHBIX 3HAHMM W YMEHHH B TIOBCEJIHCBHOW KW3HM JJIA OIEHKH TIOCJICACTBUUA CBOCH
NEATEeIbHOCTU 110 OTHOIICHHWIO K OKpYXKalIleh cpeae, COOCTBEHHOMY 370POBBbIO, OOOCHOBAaHHME U COOJIIOJICHHE MeEp
npoUIaKTHKU 3a00JIeBaHU.

B cucreme cpennero obmero obpazoBanus «buonorus», mzydaemas Ha 0a30BOM ypOBHE, SIBISICTCS 00s3aTENIbHBIM
y4eOHBIM TIPEIMETOM, BXOIAIIMM B COCTaB IpeaMeTHON o0sacTu « EcTecTBeHHO-HAYIHBIC TTPEAMETHD».

Jlnis u3ydenuss 6uojoruu Ha 6a30BOM YpOBHE CpeaHEro olmiero oopazoBanusi orBoauTcs 68 yacos: B 10 kmacce — 34
yaca (1 gac B Hegento0), B 11 kinacce — 34 gaca (1 gac B Heemio).



COIEPXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorus kKak Hayka.

buonorus kak Hayka. CBs3b OMOJOrMU C OOUIECTBEHHBIMH, TEXHUYECKUMH W APYTMMH €CTECTBEHHBIMH HAayKaMH,
¢unocoduei, 3THKOIN, 3cTETUKON M mpaBoM. Ponb Ouonoruu B (HOpMUPOBAHMHM COBPEMEHHOW HAYYHON KAapTUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToapl TMO3HaHUS KUBOM NpUPOAbl (HAOJMIOJEHUE, DSKCIEPUMEHT, OIMCaHUE, H3MEpEeHue, Kiaccupukanus,
MOJIETTUPOBAHUE, CTATUCTHUECKAst 00paObOTKa JaHHBIX ).

JlemoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTo/bl TO3HAHMS )KUBOW MTPUPOIBD).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[TpakTnueckas padoraNel. «Mcnonb30BaHre pa3nuyHbIX METOAOB MIPU U3YUECHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble CHCTeMbI U MX OPTraHU3AIUA.

XKusbie cuctembl (OmocucTeMbl) Kak IMpeaMer u3ydeHus Ouosiornd. OTiIu4Me >KUBBIX CHUCTEM OT HEOPraHUYECKOMH
MIPUPOLBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alid OMOCUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAHEBbIMH,
OpraHU3MEHHbIN, TOMYISIUOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTre0IIeHOTUYECKHIT ), OMOCEPHBIH.

JdeMoHcTpauu:

Tabnuupl 1 cxeMbl: «OCHOBHBIEC TPU3HAKH KU3HW», « Y POBHU OPraHU3ALUN KUBOM TPUPOIBI».

Oo6opynoBanue: mojenb moJiekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB ¥ CTPOECHUE KJIETKH.



XHUMMYECKHN COCTaB KJIETKA. XHUMMYECKHE DJICMCHTHI: MAaKpO3JICMCHTBI, MHUKPOJ3JICMCHTEI. Boz[a U MHUHCPAJBHBIC

BEIIECTBA.
@OyHKIMY BOABI U MUHEPAJIbHBIX BELIECTB B KieTKe. [loanep:kanne ocMoTHuecKoro Oaaxca.
benku. CoctaB u crpoeHue O€laKOB. AMHHOKMCIOTBI — MOHOMEphl OenkoB. He3ameHuMble W 3aMEHHMBbIE

AMUHOKHUCIOTHl. AMHUHOKHUCIIOTHBIN COCTaB. Y POBHHU CTPYKTYphI OEIKOBOM MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAs, TPETUYHAS U
YEeTBEPTUYHAS CTPYKTYpa). XMMUYECKHUE CBOKCTBA OeIKoB. buonornueckue GyHKInU OEIKOB.

depMeHTBl — OnoJIornueckre Katanu3aTtopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTP, CyOcTpaTHas Creuu(PUYHOCTb.
Kodepmentsl. Butamunsl. Otinuunst pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTOPOB.

VYrneBoabl: MOHOcaxapubl (IJI0KO3a, pudo3a U Ae30KcHuprubo3a), nucaxapuibl (caxaposa, JJAKT03a) U MOJIMCaXapuabl
(kpaxmai, TJIMKOTeH, EeJUT0J03a). buonornueckne GyHKIUN yIriieBOJOB.

Jlunuasl:  Tpurnuuepuasl, Gochonunuapl, crepouasl. ['mapopuiabHO-TUAPOPOOHBIE CcBOIcTBA. buonoruueckue
¢byHkunn munuaoB. CpaBHEHUE YTIIEBOA0OB, OCIKOB U JIUIUJIOB KaK UICTOYHUKOB SHEPIHH.

Hyxneunossie kucnotel: JJHK nu PHK. Hykneotunbr — MoHOMEpBI HyKJIEMHOBBIX KucaoT. Ctpoenue u ¢pynkuun JJTHK.
Crpoenue u pyukuuu PHK. Bugst PHK. AT®: ctpoenue u pyHKUIUU.

[uronorust — Hayka o kietke. Kierounas teopust — mpuMep B3aUMOJCUCTBUS UEH U (DAKTOB B HAYYHOM MO3HAHUHU.
MeTtoabl U3y4EHHUSI KIIETKH.

Krnerka kak menoctHas sxuBas cucrema. OOIIHe MpU3HAKK KJIETOK: 3aMKHYTas Hapy>kHas memOpana, mosiekyinbl JJHK
KaK F€éHEeTUYECKHI armnapar, CUCTeMa CHHTe3a Oelka.

Tunel KJIETOK: 3yKapuoTHueckas M NpokapuoTudeckas. OCOOEHHOCTH CTPOCHUSI TPOKAPUOTUYECKON KIIETKH.
Knerounass crenka Oaxtepuil. CTpoeHuEe 3yKapuOTHYECKOM KiIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, dUBOTHOU U
IrpUOHOMN KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbI KJIIETOK — KJIETOYHAs! CTEHKA, TTIUKOKAINKC, UX QyHkuuu. [lnasmarnueckas memOpana, eé
cBoiictBa u ¢yHkuuu. [lutomnmasma u e€ opranouasl. OmHomeMOpaHHbie opranouasl kietku: JIIC, ammapat ['onbmkwy,
mu30coMbl. [1oyaBTOHOMHBIE OpraHOMBI KJIETKHA: MUTOXOHIPHH, MIacTuabl. IIponcxokaeHne MUTOXOHAPUN U IUIACTH.



Bunpr nnactua. HememOpaHHble OpraHOMIBI KIJIETKH: pUOOCOMBI, KIETOYHBIA LIEHTP, IEHTPUOIH, PECHUYKH, KTYTHUKH.
QyHKIMY OPraHOUAOB KJIETKU. BKItoueHus.

SAnpo — perynsatopHbii 1eHTp KieTKU. CTpoeHue snpa: sjaepHas 000J0uYKa, KapuoIlia3mMa, XpOMaTHH, SIPBILIKO.
XPpOMOCOMBI.

TpaHCcOPT BEIECTB B KIIETKE.

JlemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilnennen, P. Bupxos, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P.
®pankiul, K. M. bap.

Huarpammel: «PacripeieneHne XMMHYECKHX OJJIEMEHTOB B HEXUBOW mpupoiae», «PacmpeneneHne XUMUYECKHX
AJIEMEHTOB B KMBOM IPUPOJIEL».

Tabmuupl u cxemsl: «llepuoanueckass TadNHIA XUMHUYECKUX 3JIEMEHTOBY», « CTpOEHHE MOJIEKYJbl BOJABDY, «bHOCUHTE3
oenkay, «CtpoeHue Monekynbl Oenkay, «Ctpoenue depmenta», «Hyknennosbsie kucnotel. [JHK», «CTpoeHne Monexyiibl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKW», «CTPOEHHE MKMWBOTHOW KIETKW», «CTPOEHUE PACTUTEIBHOU KIIETKHY,
«CTpoeHne NpoKapuoTHYECKON KIETKN», «CTpOEHUE siapa KIETKW», « Y TIIE€BOJAB», «JIMIuIb.

ObopynoBaHHe: CBETOBOM MHUKPOCKOI, 00OpYyJIOBaHHE AJisi MPOBENEHUS HAONIOACHUN, W3MEpPEHUH, IKCIEPUMEHTOB,
MUKPOIpEenapaThl paCTUTEIbHBIX, ’KUBOTHBIX U OAKTEPHUAIbHBIX KJIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUe padoThI:

Jlabopatopuast pabora Nel. «/3ydeHwe KaTanMTHUYECKOW aKTUBHOCTH (EPMEHTOB (HAa MPUMEpPE aMmia3bl WU
KaTasasbl)».

JlaboparopHnas padota Ne2. «V3ydyeHue CTpOEHHUS KJIETOK PACTCHUM, )KMBOTHBIX M OAKTEPUU IMOJ MUKPOCKOIIOM Ha
rOTOBBIX MUKpOIIpENapaTax u uX ONMUCAHUEY.

Tema 4. /KusHenesTeIbHOCTh KJIETKH.

OOmeH BemecTB, Wik MeTadom3M. AcCUuMUIAIUA (TTACTHYECKU OOMEH) U TUCCUMILISINS (SHEPTeTHUEeCKUl OOMEeH) —
JIB€ CTOPOHBI €JUHOTO Tpolecca MeTabonu3Ma. Posib 3aKOHOB COXpaHEHUs BEUIECTB U SHEPTUU B IOHUMAHUU METa00IN3MA.



Tunel oOmeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHbiidi. Ponbs ¢pepMeHTOB B OOMEHE BEIIECTB U IMPEBpaIICHUU
SHEPIrUU B KIIETKE.

®otocunTe3. CBeroBas W TeMHOBasg (a3bl ¢otocuHTe3a. Peakuuu QorocunTeza. DPPeKTUBHOCTH (HOTOCHUHTE3A.
3naueHue (QOTOCHHTE3a IS KM3HU Ha 3emie. BrnusHue yciaoBuii cpenbl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIICHUS €TO0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHUI.

XeMocuHTe3. XeMOCHHTE3UPYIoLe OaKTepuu. 3HaYeHUE XEMOCHUHTE3a JIJIs )KU3HU Ha 3eMIIe.

DHepreTudeckuil 0OMeH B KJleTKe. PaciiernieHne BemecTB, BbIAEICHUE U AKKYMYJIHMPOBAaHUE SHEPTUH B KJIETKE. DTaIlbl
sHepreTuueckoro oomena. ['nukonu3. bpoxkenue u ero Buabl. KucioponHoe oOKHCIIeHHE, WIH KIETOYHOE JbIXaHHE.
OxucnurensHoe GocopunpoBanne. IPHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHa.

Peakuuu matpuuHoro cunresa. 'enernyeckas unpopmanus u JJHK. Peanuzanus renernyeckoit uHpopmannu B KJIETKeE.
I'enetnueckuii ko U ero cBoiictBa. Tpanckpunuusa — Matpuunblid cuHte3 PHK. Tpancasuus — 6uocunTtes Oenka. DTambl
Tpancisanuu. KogupoBanue aMuHOKUCTOT. Posib ppubocom B GuocuHTe3e Oeka.

Heknerounsie hopmbl xu3uu — BUpychl. Mctopusa otkpeitust BupycoB (. M.MBanoBckuit). OCOOGEHHOCTH CTPOEHUS U
KU3HEHHOTO IMKJa BUpPYycoB. baktepuodaru. bone3nu pacteHuid, )KUBOTHBIX M YeJIOBEKA, BbI3bIBa€Mble BHUpycamu. Bupyc
ummyHoaeduiuta uvenoBeka (BUY) — BozOyaumrens CIIN[a. OOpatHas TpaHCKpUIILUS, peBepTa3a M HHTErpasa.
[IpodunakTuka pacnpocTpaHEeHUsI BUPYCHBIX 3a00JICBAHMIA.

JlemoHcTpanuu:

[Toptpetsi: H. K. Konsuos, /. . Usanosckuii, K. A. Tumupsizes.

Tabmuupl 1 cxembl: «Tunsl nutanus», «Merabonuzmy, «MUTOXOHAPUA», « IHEPreTUUECKU 0OMEHY, «XIIOPOILIACTY,
«Dortocunrtes», «Crpoenue JIHK», «Ctpoenune u ¢yHKIMOHMpOBaHUE TreHay, «CuHTe3 Oenka», «['eHeTHYeCKui KOy,
«Bupyce», «baktepuodarny», «Crpoenue u xxu3HeHHbI nukia supyca CIIM/a, 6akrepuodara», «Permkarus JJHK.

Oo6opynoBanue: moaenu-anmmkauu «Y npoenne JIHK u tpanckpunmusy», «buocunres 6enkay, «CTpoeHHE KICTKNY,
mozens cTpykrypst JJHK.

Tema 5. Pa3MHOKeHUe 1 HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.



Krnerounslii 1uKI, WM KU3HEHHBIM LMKI KieTku. MHTepdaza u muto3. Ilpouecchl, npotekaromue B uHTEpdase.
Pernmukanus — peakuus matpuunoro cuare3a JJHK. Ctpoenne xpomocoM. XpoMOoCOMHBIN Ha00p — KapuOTHI. JIUTIONTHBIN
U TAIUIOUAHBIA XPOMOCOMHBIE HA0OPHI. XpoMatu ibl. LluTomornueckre OCHOBBI pa3MHOXKEHHS M MHAUBUAYAILHOTO Pa3BUTHS
OpPTaHHU3MOB.

Henenne knetkn — Muto3. Ctagun muto3a. [Ipoueccsl, MpoUCXOAsIIMe Ha pa3HBIX CTaausAX MUTO3a. buosornueckuii
CMBICJI MUTO3A.

[Iporpammupyemast rubenb KIETKU — arnomnTo3.

@®opMbl Pa3sMHOKEHHUS OPraHM3MOB: Oecrojoe M MmonoBoe. Bunapl Oecnosioro pa3MHOXKEHHUS: JEJIEHHE HaJlBOE,
MMOYKOBAaHUE OJTHO- MU MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BEreTaTUBHOE pa3MHOXeHHUE. VICKycCTBeHHOE KIOHHpPOBaHUE
OpPraHU3MOB, €0 3HAYEHUE JIJISI CEJICKIIUU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIANYHS OT OECTIOJIOTO.

Meito3. Craguu wmeio3a. Ilpoueccel, mpoucxondimme Ha craguax Meio3a. I[loBegeHne XpoMocoM B MeEHO3e€.
Kpoccunrosep. buosiornuecknii CMbICHI U 3HaYEHUE MEN03a.

["ameTorene3 — mporecc o0pa3oBaHUsl MOJOBBIX KIETOK Yy KMBOTHBIX. [I0JIOBBIE Keyne3bl: CEMEHHUKH W SIMYHUKU.
OOpazoBaHue W pPa3BUTHE TMOJOBBIX KIETOK — TaMmeT (CIepMaro30ui], SHIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
Oco0eHHOCTH CTpOEHHUS SIMLIEKIIETOK U criepmaTo3ouoB. Omnogorsopenue. [laprenorenes.

NunuBunyanbHoe pasBuTue (OHTOTeHe3). OMOpHOHANbHOE pa3BUTHE (dMOpUOTEeHe3). JTambl SMOPHOHAIBLHOTO
Pa3BUTHS Y TIO3BOHOYHBIX JKMBOTHBIX: APOOJICHHWE, TacTPyJsius, opraHorese3. lloctomMOpuoHanbHOE pa3BUTHE. THITBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHUS: MPSAMOE, HEMpsiMoe (JTMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIAEHHBIE YPOICTBA.

Poct u pa3Butue pactennii. OHTOreHe3 HBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTAIMU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr 1 cxembl: «DOpPMBI Pa3MHOKEHHSI OPTaHU3MOBY», «/[BOWHOE OIJIOMOTBOPEHHE Y IIBETKOBBIX PACTCHHIN,
«BeretatuBHOE pa3sMHOKEHHE pacTeHUi», «Jlenenune kimetku Oakrepuity, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHwme



xpomocoMbl», «Knerounei uukn», «Pemmukanus JHK», «Mwurtos», «Meio3», «lIpsimMoe u HenpsiMOe pa3BUTHEY,
«I"ameToreHe3 y MIICKONUTAONINX U YEJIOBEKa», « OCHOBHBIE CTaAUN OHTOTCHE3a».

O6opynoBanue: MHUKPOCKOTI, MHUKPOTIpENapaTsl «CriepMaTo30u1bl MJIEKOIUTAIOLIET O, «Slineknerka
MJICKOTUTAIOIET0», «KapuoKrHe3 B KJIETKaX KOPEIKa JIyKa», MarHUTHAsI MOJIeTb-alIuInKanus «JleneHue KiIeTKu», MOACIb
JHK, monens Metagda3HOi XPOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PAdOThI:

JIabopatopHas padota Ne3. «HabmroieHne MUTO3a B KJIIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIpenapaTaxy.

Jlabopatopnas pabota Ned. «3ydeHne cTpoeHHs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIpENapaTaxy.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3amauu reHeTHKU. Mctopus pa3BuTHs TeHETUKH. Poib 1muToNorMu M SMOPHOJIOTMM B CTAaHOBJICHHUH
reHeTuKu. Bkiam poccuilckux U 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETUKU. MeToAbl TE€HETUKH (THOPHUIO0JOTHUUECKUN,
[IUTOTEHETUYECKUHN, MOJEKYIsIpHO-TeHeTuYeckuil). (OCHOBHBIE TEHETHYECKHE TMOHATHS. ['eHeThyeckass CHMBOJIMKA,
HCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUM.

3aKOHOMEpPHOCTH HACJIEIOBaHUSI MPU3HAKOB, ycTaHOBJIeHHbIe [.MenaeneM. MoHOrMOpUIHOE CKpelIMBaHUE. 3aKOH
eAMHO-00pa3usi THOPUIOB TEpBOro moKoyieHus. [IpaBuino momMuHUpOoBaHUS. 3aKOH pACIICIICHUs MPU3HAKOB. [ umotesa
YuCTOTHI raMmeT. [1oJTHOE M HeMoTHOE JTOMHUHUPOBAHUE.

JuruOpuaHoe CckpemuBaHUEe. 3aKOH HE3aBUCUMOTO HACJIEIOBAaHMS TPHU3HAKOB. [lUTOreHEeTHYEeCKHe OCHOBBI
TUTHOPUIHOTO CKpPEIIMBaHMS. AHAIM3HUpYIONIee CKpenmBaHue. lcnonb30BaHue aHATM3UPYIONIETO CKPENIUBAHUS IS
onpeeeHsl TeHOTUIa 0COOu.

CuerieHHoe HacienoBaHue npusHakoB. Pabora T.Moprana mo cuemieHHOMY HacleoBaHUIO reHoB. Hapyienue
CIICTIJICHUSI TCHOB B Pe3yJibTaTe KPOCCUHTOBEPA.

XPpOMOCOMHAasi TEOpUS HACIEACTBEHHOCTH. | €HETHUECKHUE KapThl.

I'enetuka mnona. XpOMOCOMHOE ONpeAesNeHUuE mojia. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble H
reTeporaMeTHbie opraHu3mbl. HaciienoBanue npu3HakoB, CUEIIEHHBIX C TTOJIOM.



N3MeHunBOCTh. BUIbl M3MEHUMBOCTH: HEHACJICACTBEHHAs M HACIEACTBEHHasA. Poyib cpeipl B HEHACIEICTBEHHOM
U3MEHYMBOCTU. XapaKTePUCTUKA MOAU(PUKAIIMOHHON U3MEHUUBOCTH. BapuanimonHbIil psii ¥ BapuanoHHas kpuBas. Hopma
peakiuy mpu3Haka. KoauyecTBeHHbIE W Ka4eCTBEHHBIC NMPU3HAKU W WX HOpMa peakinuu. CBoiicTBa MOAUGUKAIIMOHHON
W3MEHYHUBOCTH.

HacnencTBenHnas, nim reHOTHNHYECKasi, ©3MEHYMBOCTh. KOMOMHATHBHAS N3MEHUYMBOCTh. Mei03 1 MOJI0BOM MPOIECC —
OCHOBa KOMOMHATUBHOW M3MEHUYMBOCTH. MyTanroHHasi u3MeH4uBocTh. Kinaccudukanus myTtanuii: reHHble, XpOMOCOMHBIE,
reHoMHble. YacToTra W mpuyuHbl MyTanuil. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOM
n3MmenunBocty H. M.BaBumosa.

BHesnepHas HacIIeICTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka yenoBeka. Kapuotunm demnoBexka. OCHOBHBIE METOJIbl T€HETHKH YEJIOBEKA: TCHEATOTHYSCKHUM, OJM3HEIOBBIM,
LUTOT€HETUYECKHUI, OMOXUMUYECKU, MOJIEKYJISIpHO-TeHeTHYeCKuid. COBpEMEHHOE ONpeeIeHNE T€HOTHIIA: TOJTHOTEHOMHOE
CEKBEHHUPOBAHME, TCHOTUMNMPOBaHUE, B TOM uucie ¢ nomomnisio [I1[P-ananuza. HacneacTBeHHble 3a00JieBaHUS 4YEJIOBEKA!
reHHble 0oJie3HU, OOJIE3HM C HACJEICTBEHHON MpPeapacioiodKEHHOCThIO, XPOMOCOMHbIE Oojie3Hu. ComaTH4ecKue u
reHepaTtuBHble MyTanuu. CTBOJIOBBIE KJIETKU. [IpuHIMMBI 310pOBOrOo 00pa3a KU3HU, AUATHOCTUKU, MPOPUIAKTHKUA U
JIeUCHUS TEHETHYECKUX OoJie3Hel. MeauKo-TeHeTHYeCKOe KOHCYJIbTHPOBAaHKWE. 3HAYCHHE MEAUIIMHCKOM TCHETUKH B
MPEOTBPAICHUH 1 JICUCHUN TCHETHUECKUX 3a00JIeBaHUI YeIOBEKA.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Pecorckuii, H. 1. Bapunos.

Tabnuiel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €ro IIUTOTeHETHYECKass OCHOBA», «3aKOH PACIICTUICHUSI U €T0
[IUTOTEHETUYECKasi OCHOBa», «3aKOH 4YHCTOTHI TameTy», «JlurubpumHoe ckpemmuBanuey, «lluTosoruyeckne OCHOBBI
JTUTHOPUIHOTO CKpemuBaHus», «Meio3», «B3aumoneicTBue aiebHBIX TI'eHOB», «l'eHeThueckue KapThl pPacTEHU,
KUBOTHBIX M 4YeJioBeKa», «l'eHeThka Ioja», «3aKOHOMEPHOCTH HAacjeI0BaHHUsA, CLEIUJICHHOTO C MojioM», «KapuoTumbl
YeJI0BEeKa U KUBOTHBIX», «Buapl nsmeHunBoctn», «MoaudukanmonHas N3MEHUNBOCThY, «HacnenoBanue pesyc-hakTopay,
«I'eneTuka rpynn KkpoBm», « MyTalMOHHAas U3MEHYUBOCTD.



O6opynoBanue:  Mojenu-ammidkamuu — «MoHorubOpuaHoe — ckpemuBaHue», «HemonHoe — HOMUHHpOBaHUEY,
«urubpunnoe ckpemuBanuey, «llepekpéct XxpoMocom», MUKPOCKOI U MUKpompenapatr «/lpo3oduna» (HopMa, MyTanuu
(hopMBI KPBUIbEB M OKPACKH Telia), TepOapuii «['opox moceBHOM».

JlabopaTtopHble M NpakTHYecKHe padoThbl:

JIaGopartopHas pabota No5. «M3ydyenue pe3ynbTaToB MOHOTHOPHIHOTO M AUTHOPUAHOTO CKPEIIMBAHUS Y APO30(Q HIIbI
Ha TOTOBBIX MUKPOITPENapaTax».

Jlaboparopuass pabotra Ne6. «M3ydeHue moaupUKAIMOHHON H3MEHYMBOCTH, MOCTPOCHHUE BapHAIMOHHOTO psja U
BapUALIMOHHOU KPUBON».

JIaGoparopHas padota Ne7. «AHanu3 MyTauuid y 1po30(uibl Ha TOTOBBIX MUKPOIPENapaTax».

[IpakTrueckas padora Ne2. «CocTaBieHHE U aHAJIU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekupsi Kak Hayka M HpoLecC. 3apOoKICHHE CeleKIuu W aoMectukanus. Yuyenue H. M.BaBunoBa o nentpax
MPOUCXOXKJIEHUS U MHOT000pa3usi KyJIbTYPHBIX pacTeHUi. LIeHTpbl MpoHCX0XkKAEHHs TOMAlTHUX *KUBOTHBIX. CopT, mopoja,
HITaMM.

CoBpeMeHHbIE METObI CeNeKIMU. MaccoBbIl U MHAMBHUIYAJIbHBIN OTOOPHI B CEJIEKIIUU pacCTEHUH U )KUBOTHBIX. OlleHKa
sKcTepbepa. bimskoposicTBeHHOE cKpenuBanue — MHOpuAUHT. Yuctas nuHus. CKpeluBaHWe YUCTHIX JMHUM. ['eTeposuc,
wii rubpuaHas cwia. HepoactBeHHoe ckpemuBaHue — ayrOpuauHr. OtganéHHas ruOpuauzanus M e€  yCHEeXH.
M cKycCTBEHHBI MyTareHe3 1 NOoJydeHHE MOIUIUIONAO0B. JJOCTHKEHHSI CEJIEKIIMN PaCTEHNUM, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomorust kak oOTpacib MPOU3BOACTBA. ['eHHas HWHXKeHepus. Otambl co3nanus pekoMmOuHantHOM JHK wu
TPAHCTEHHBIX OpraHu3MoB. Kiietounas unxkeHepusa. Kierounble KyabTypbl. MUKpPOKIOHAIIBHOE PAa3MHOXKEHHUE PACTEHUMU.
KiionupoBaHue BbICOKONPOAYKTUBHBIX CEIbCKOXO03SUCTBEHHBIX OPTaHU3MOB. DKOJOTUYECKHE U 3THYecKre npodiembl. MO
— T€HETUYECKH MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanuu:

IToprpetsr: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneyenko, M. @. iBanos.



Tabmuue! u cxembl: kapta «LIeHTpBI TpOUCXOXKAEHUS U MHOT000pa3us KyJIbTYpHBIX pacTeHui», «[lopoasl qomamHux
KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHMil», «OtnanéHHas ruOpuauszauus», «Paborel akagemuka M. @. lBanoBay,
«ITonmumnonnus», «O0bEKTHl OMOTEXHOJIOTUNY, «KIeTOuHbIe KyJIbTYpBl U KIOHUpOBaHUE», «KOHCTpynpoBaHuE U MEpeHoC
T€HOB, XPOMOCOM).

ObopynoBaHue: MYyJSDKM TUIOIOB U KOPHEIUIOAOB JUKUX (OPM M KYyJIbTYpHBIX COpPTOB pacTeHu#, repdapuit
«CenbCKOX03SCTBEHHBIC PACTEHUS.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

Okckypcusi«OCHOBHbIE METOJbI U JOCTHIKEHMSI CEJIEKUUH PACTEeHUM W JKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIUIO,
IUIEMEHHYIO0 (DepMy, COPTOMCHBITATENbHBI Y4YacTOK, B TEIUIMYHOE XO3SAMCTBO, JaOOPATOpPHUIO arpOyHUBEPCHUTETA WM
HAy4yHOTO LIEHTPa)».

11 KITACC

Tema 1. DBoJIIOLIHOHHAS 0HOJIOTHS.

[IpeAnochbUIKM BO3HUKHOBEHHUS JBOJIONMOHHON TEOpPUHU. DBOJIONMOHHAA TEOpHUs U €€ MecTo B Ouonoruu. BimsHue
HBOJTFOIIMOHHOM TEOPUH HA Pa3BUTHE OUOJIOTHU U IPYTUX HAYK.

CBuzerenbcTBa 3Botonud. [lameoHTOIOTHYECKHE: TMOCIEN0BATEILHOCTh MOSBICHHUS BUIOB B MaJCOHTOJIOTHMYECKON
JIETOTHCH, TIepeXoHbIe popMbl. bruoreorpaduueckue: cxoAacTBO U paznudne ¢ayH u Gprop MaTepuKkoB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOACTBA M Pa3IMIUs SMOPHOHOB Pa3HBIX BUIOB IMO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMHUYECKUE:
TOMOJIOTHYHBIC, AaHAJIOTHYHBIC, PYIUMEHTAPHBIC OPTaHbl, aTaBU3MbI. MOJICKYISIPHO-OMOXUMHUYECKHE: CXOACTBO MEXaHU3MOB
HACJICJICTBEHHOCTH M OCHOBHBIX META0OJUYCCKUX MMyTEH y BCEX OPTaHU3MOB.

OpomonronHas Teopus Y. Jlapsuna. [Ipeamnocbuiku BOSHUKHOBEHHS JapBUHU3MA. JIBMKYIIIHE CHUIIBI DBOJIIOIIMHM BHUJIOB
no JlapBuHy (M30BITOYHOE Pa3MHOXKEHUE TPU OTPAHUYCHHOCTH PECYpPCOB, HEOoMpenen¢HHas W3MEHYMBOCTh, O0opnhbOa 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus 3Bostonuu (CTI) u €€ 0OCHOBHBIE MOJOKEHHUS.



MukposBosronus. [Tonmynsuus kak eAMHUIA BUAA U 3BOJIIOLUU.

JBrxyiue cuibl (pakTopbl) SBOMIONKK BUAOB B IpUpoe. MyTallMOHHBIN Mpoliecc 1 KOMOMHATUBHAS U3MEHYUBOCTD.
[TonynsunroHHBIE BOJHBI U Jipeiid reHoB. M3omsuus u Murparus.

EctectBennsblit 0TOOp — Hampapsonuil paxTop 3Bosonnn. DopMbl €CTECTBEHHOTO 0TOOpA.

[Iprcnoco0aeHHOCTh OPraHU3MOB KakK pe3ysbTaT sBoonuu. [Ipumepsl npucnocobiennii y opranu3MoB. ApoMopQo3bl
Y NNO0-aJanTalnH.

Bun u Bunoo0pazoBanue. Kpurepuu Buga. OcHoBHBIE (hOPMBI BUI000pa30BaHMS: T€OrpapuuecKoe, IKOJIOTUYECKOE.

MaxkpoaBomtonusi. @opMbl 3BONIIOLMHU: (PUIETUUECKasA, TUBEPreHTHAs, KOHBEpreHTHas, napasuienabHas. HeobpatumocTts
JBOJIIOLIUHU.

[IpoucxoxaeHrne 0T HeCIENUAIN3UPOBaHHbIX NpeaKoB. [Iporpeccupyromas cnenyanu3anus. AganTuBHas pajgranys.

JlemoHcTpanumn:

[Toptpetsr: K. JInunneu, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanescknii, K. M. bap, 3. I'ekkens, @. Mromrep, A. H.
Cesep1i0B.

Tabmuupl u cxembl: «Pa3BuTHE OpraHMYecKOro wMupa Ha 3emie», «3apOoJbllid TO3BOHOYHBIX YKUBOTHBIXY,
«Apxeontepukcy, «Dopmbl 60peOBI 3a cyliecTBoBaHUEY, «EcTecTBeHHBIM 0TOOP», «MHOroo0Opasue COPTOB pacTEHUI»,
«MHoroo6paszue mopoj KUBOTHBIX», «[lonmymsuuny, «MyTarmoHHasi K3BMEHYUBOCTEY, «ApoMopdo3bl», «auoananranumy,
«O0mmas aerenepanus», «/IBmwkymme cuibl 3BoONMNY, «Kapra-cxema mapmpyrta nyremectsust Y. Jlapsunay, «bopbsba 3a
cyuiectBoBanue», «lIpucmnocoOneHHOCT,  OpraHusMoBy», «l'eorpaguueckoe BUAO0Opa30BaHUE», «IKOJIOTUUYECKOE
BUJ1I000pa30BaHUE.

O6opynoBaHue: KOJUIEKIUST HACEKOMBIX C pPa3IU4YHBIMU THUIIAMH OKPAacKW, Ha0Op IUIOJOB M CEMSH, KOJUICKIHUS
«IIpumMepsbl 3alUTHBIX MPUCIOCOOICHUHN Y )KUBOTHBIX», MOAENb «OCHOBHbBIE HANPaBICHUS BOJIOLUNY», 00BEMHAS MOJEINb
«CTpOoeHHE roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaguyeckas xapra mupa, Kosiekuus «DopMbl COXpaHHOCTH HCKOMAEMbIX KHUBOTHBIX M PACTEHHI», MOJAEIb
anmmkauusa — «Ilepekpéct xpomocom», BhaxHble mnpenapatel «Pa3sButme Hacekomoro», «Pa3BUTHE JISATYLIKNY,
MuKpomnpenapar «JIpozoduna» (Hopma, myTaumuu GOpMbl KPbLILEB U OKPACKU TENA).



JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JIaboparopHas padota Nel. «CpaBHeHHE BUJOB 110 MOP(POJIIOTUIECKOMY KPUTEPUIO».

JIaGoparopHas padota Ne2. «Onucanue nprucrnoco0IEHHOCTH OpraHu3Ma U €€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M pPa3BUTHE KU3HHM Ha 3emuJie.

JloHayuHbIe MPEACTaBICHUS O 3aPOXKACHUN KU3HU. HayuHble runoTe3sl BOSHUKHOBEHUS KU3HU Ha 3emiie: aOHOoTreHe3 U
naHcrepMusi. XHUMHYECKas JBOMIONUSA. AOHMOrE€HHbI CHUHTE3 OPraHWYeCKHX BEIIECTB M3  HEOPraHWYECKHX.
DKCHepUMEHTAIBHOE MOATBEPKJICHUE XMMUYECKOM 3Botounu. HauanpHble 3Tansl Ononorudeckoil ssosonuu. ['mnoresa
PHK-mupa. @opmupoBanne mMeMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHME NPOTOKJIETKU. llepBble KIETKM M HMX 3BOJIIOLUS.
@opMHUPOBaHUE OCHOBHBIX I'PYIIII KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie 1o 3paM M nepuonam. Karapxeil. Apxeiickas u nporepo3oickas 3psl. 1laneo3olickas spa u
e€ epHobl: KEMOPUIICKUHN, OPAOBUKCKUI, CUITYpPUUCKUH, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30¥ickas apa ¥ €€ NEPUOBI: TPHACOBBIM, IOPCKUM, METIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbIM, AHTPOMOT€HOBBIM.

XapakTepucTKa KJIMMAaTa W Ie0JOTHYECKUX mnpoueccoB. OCHOBHBIE ATAlbl 3BOJIIOLIWN PACTUTEIBHOTO U KUBOTHOTO
Mupa. ApoMopdo3bl y pacTeHuil U )kUBOTHBIX. [losiBIIEHNE, pacliBET U BBIMUpPAHUE TPYIII KUBBIX OPTaHHU3MOB.

Cucrema OpraHMYecKoro MMpa Kak OTpa)keHUe 3BOOIMH. OCHOBHBIE CUCTEMATUYECKHE IPYIIITBI OPTaHU3MOB.

OBOJIOLMS YeJIOBEKa. AHTPOIIONOrUsl Kak Hayka. Pa3BuUTHE NpENCTaBICHUN O MPOMCXOXKICHHM 4YesoBEKa. MeTobl
U3y4YeHUs aHTpororene3a. CxoJIcTBa U pa3audus YeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBrxyiue cuiibl (pakTopsl) aHTporiorenesa. HacieacrBeHHas U3MEHYMBOCTh M €CTECTBEHHBIN 0TOOp. OOLIECTBEHHBIN
o0pa3 »KU3HH, U3TOTOBIICHUE OPYIUH TpyAa, MBIIIUICHUE, PEYb.

OCHOBHBIE CTaOMM W BETBU HBOJIIOLHAM YEJIOBEKA: ABCTPAIONUTEKH, YUenoBeK ymenblii, YeloBeK NpsIMOXOISAIINM,
YenoBek HeaHaepraibckuid, YemoBek pasymubid. Haxoakum wHCKomaeMbIX OCTaTKOB, BpeMs CYLIECTBOBaHMsS, 00JacTb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IHA.



YenoBeueckue pacbl. OcHOBHblE OOJNbIIME pachkl: eBporeougHas  (eBpasuiickasi), HErpo-aBCTpajIouHas
(3xBaTOpHalIbHAS ), MOHTOJIOMHAS (a3UATCKO-aMepUKaHcKas). YepThl MPUCTIOCOOICHHOCTU MPEICTaBUTENEH YeIOBEYECKUX
pac K yCIOBHUSIM CYIIECTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kpuruka pacusma.

JlemoHcTpanumn:

[Toptpetsi: @. Pean, JI. [Tactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuupl u cxembl: «Bo3HukHOoBeHME COJIHEUHOU cHUCTEMbl», «Pa3BUTHE OpraHuyeckoro mupa», «PacturenbHas
KJIeTKa», «JKuBOoTHas KieTkay, «lIpokapuotnueckas kietka», « COBpeMEHHasi CUCTEMa OpPraHuYecKoro mMupa», «CpaBHEHUE
aHATOMUYECKHUX YEPT CTPOCHMSI YEIOBEKa U YeJIOBEKOOOPa3HbIX 00€3bsIH», « OCHOBHBIE MECTA MAJECOHTOJOIMYECKUX HAXOI0K
IIPEIKOB COBPEMEHHOIO 4eJIoBeKa», «JlpeBHeimme moan», «/peBHne mronm», «llepBble COBPEMEHHBIE JIIOAWY,
«YenoBeueckue pachbi».

Oo6opynoBanue: myisxu «lIpoucxoxaeHue uenoBeka» (OKOCThI ABCTPAIONUTEKA, MUTEKAHTPONA, HEAHJEpTaiblia,
KpPOMaHbOHIIA), CJIEMKHU WM U300paXKeHUsl KAMEHHBIX OpyAUi IEPBOOBITHOTO YeoBeKa (KaMHU-YOIINEpkl, pyouiia, ckpedna),
reOXPOHOJIOrHYecKas Ta0InIa, KOJUIeKIUs «DOpMbl COXPAHHOCTH MCKOIAEMbIX JKUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpakTHYECKHE PadOThI:

[Ipaktuueckas padora Nel. «M3yueHune uckomnaeMbIx OCTaTKOB PACTEHUHN U )KUBOTHBIX B KOJUICKITHSIX).

DKcKypcus «IBONIOIUS OPraHUYECKOTO MUpa Ha 3emMJie» (B €CTeCTBEHHO-HAYUHbBIN WIIH KPaeBEAUECKUN My3eil).

Tema 3. Opranu3msl U OKpYysKamoas cpejaa.

OKoJIOTHSI KaK Hayka. 3aJaud M pasfenbl 3KOJIOrMU. MeToabl 3KOJIOTMYECKUX HCCIEAOBAaHUN. OJKOJOTMYECKOE
MHPOBO33PEHUE COBPEMEHHOT0O YEIOBEKA.

Cpenpl 00MTaHUs] OPraHU3MOB: BOJHAS, HA3€MHO-BO3/1yIlIHAs, TOYBEHHAs, BHYTPUOPraHU3MEHHAS.

Oxonornyeckue  (akropel. Krnaccudukarus  sxosorudeckux — (akToOpoB: aOMOTHMYECKHE, OHOTHUYECKHE W
aHTpONoreHHble. JleficTBHE 3KOIOTHYeCKUX (PAKTOPOB Ha OPTraHU3MBI.

AbGuotnuyeckue (QakTophl: CBET, TemIepaTypa, BiIaxHocTh. PotomepuoausMm. IIpucnocobieHuss OpraHu3MoB K
AecTBUIO a0MOTHYECKUX (PaKTOpOB. bruonoruueckue puTMbl.



buotnueckue ¢gakropsl. Buibl 6MOTHYECKUX B3aUMOJECUCTBUI: KOHKYPEHIUS, XUITHUYECTBO, CUMOMO03 U €r0 (OPMBI.
[lapazutusm, Koomepamusi, MyTyajlu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJICOHMYECTBO). AMEHCAINU3M, HEUTPATHU3M.
3HaueHue OMOTHYECKUX B3aUMOJICUCTBUH /IJIsl CYIIECTBOBAHUS OPTraHU3MOB B IMIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU Tonyssiuu. (OCHOBHBIC TMOKAa3aTeJIM TMOMYJSIUA: YHUCICHHOCTh, IUIOTHOCTb,
POXKIaEMOCTh, CMEPTHOCTD, TPUPOCT, MUTpaLUsl. JMHAMUKA YUCITIEHHOCTH MOIMYJISIIUUA U €€ PETyJISIIus.

JlemoHcTpanuu:

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

Tabmuupbr u cxembl: kapta «lIpupoansie 30HBI 3emin», «Cpenbpl OOUTaHUS OpPraHU3MOBY, «DOTONEPUOAUIMY,
«JTonynsiiuny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJISIITUU HHDY30puH-TYhenbkuy, «llumessie memm».

JlaGopaTopHble 1 NpaKTHYeCKUe padoThI:

Jlaboparopnas padota Ne3. «Mopdosioruueckre 0COOEHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTAHUS.

JlaGoparopnas pabota Ned. «BnusHrEe CBETa Ha POCT U Pa3BUTUE YEPEHKOB KOJICYCay.

[Ipaktuueckas padora No2. «Iloacu€r NIOTHOCTU NOMYISUN pa3HbIX BUJIOB PACTCHHIN.

Tema 4. Coo0mmiecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo0111ecTBO Oprann3mMoB — 6uoreHo3. CTpyKTypbl OMOIIEH03a: BUI0BasI, MPOCTPAHCTBEHHAs, Tpoduueckas (TuIieBas).
Bunpi-nomMmunantel. CBsi3u B OMOIIEHO3E.

DKOJIOTHYECKHE CHCTEMBI (dKocHCcTeMbl). [loHaTHe 00 3KocucTemMe u OuoreorneHo3e. DyHKIIMOHAIbHBIE KOMITOHCHTBI
AKOCHUCTEMBI: MPOAYIIEHTHI, KOHCYMEHTHI, PeIyIIeHThl. KpyroBOpoT BEMIECTB M MOTOK SHEPTHH B dKOCUcTeME. Tpodudeckre
(umeBbie) ypoBHU dKocHcTeMbl. [lumieBbie nenu u cetd. OCHOBHBIE MOKAa3aTEIM SKOCUCTEMBI: OMomacca, MPOTyKIIHS.
DKOJIOTUYECKUE MUPAMUJIBL: TPOAYKIIUU, YUCICHHOCTH, OrMomacchl. CBONCTBA AKOCUCTEM: YCTOMUYHMBOCTh, CAMOPETYIISINA,
pa3Butue. Cykueccus.

[TpupoanHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOWMHOI0 WM IIHUPOKOJIUCTBEHHOTO JIiEca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHUCTEMBI. buoiornueckoe W XO3SMCTBEHHOE 3HAUYCHHE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpasue kak GakTop ycToiunBocTH 3kocucteM. CoxpaHeHne OMOIOrHuecKoro pasHooOpasus Ha 3emie.



VYyenue B. U.Bepnajackoro o 6uocdepe. ['panuiibl, coctaB u cTpykrypa 6uochepsl. JKruBoe BEHIECTBO U €r0 (PYHKITUH.
Ocobennoctu 6uocdepsl Kak riao0aabHOM SKocucTeMbl. JJMHAMHUYEeCKOEe paBHOBECHE U 00paTHas CBs3b B Ouocdepe.

KpyroBopotbl BeliecTB M OHOT€OXMMHUYECKHE IMKIBI 3JIEMEHTOB (yriaepoja, a3oTa). 30HaJbHOCTh OHochepsl.
OcHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiin. AHTPOTIOreHHbIE H3MEHEHHsI B Onocdepe. I 1o6anbHbIe 3KOI0THYECKHE MTPOOIEMBI.

CocymiecTBoBaHUE NPUPOJBLI U yesioBeuecTBa. CoxpaHeHHe OMOpa3zHOOOpa3us KaKk OCHOBA YCTOMYMBOCTU OHOCHEpHI.
OcHOBa palMOHAIFHOTO YMPABICHHUS MPUPOJHBIMH PECypcaMu U HMX HCIMOJIb30BaHWE. JloCTHMXKEHHs] OMONOTHHM M OXpaHa
TIPUPO/IBI.

JlemoHcTpanuu:

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

Tabmuupr u cxembl: «lIumeBsie nenu», «buoneHos: cocrtaB u crpykrypay, «lIpupomnsie cooOmectBa», «llenu
NUTaHUSY, «DKOJIOTHYEeCKas mupaMuaa», «bruocdepa u denoBex», «IKocHCTEMa MMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOIO Jeca», «buoneno3 Bomoémay», «ArponeHo3», «lIpumepHble aHTPONOTEHHBIE BO3AECHUCTBUS HA HPHUPOLY»,
«Baxnelimme MCTOYHHUKHU 3arps3HEHHs] BO3AyXa M TPYHTOBBIX Boa», «llouBa — BaxkHeilmmas cocTaBisomas Ouocgepsi,
«®DakTopel aerpaganuu mouBy, «llapHukoBwIl dPdekT», «DaKTOpbl PaAMOAKTHBHOTO 3arpsi3HeHUs Onocdepb», «OO0ras
CTpyKTypa 6uocheps», «Pacrnpoctpanenue xxu3nu B ouochepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yrieposna B
ouocheper», «KpyroBopor azora B mpupoje.

O6opynoBanue: Moaeb-anmnkanus « Tunudaneie GuoreHo3b», repbapuii «PacturensHbie cOOOIIECTBa», KOJUICKITUN
«buonienos3», «Bpenurenn BaKHEHIINX CETbCKOXO3SIMCTBEHHBIX KYIbTYpP)», TeépOapui U KOJUICKIIMA PACTCHUN U JKUBOTHBIX,
MIpUHAJJICKAIUE K pa3HbIM 3KOJIOTHYECKUM IpymnmnaM ojHoro Buna, KpacHas kaura Poccuiickoit denepainu, nu3o0pakeHus
OXpaHsEMbIX BHJIOB PACTCHUHN M )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOTPAMMBLI 110 BUOJIOTMMMA HA BA30BOM VYPOBHE
CPEJHEI'O OBILEI'O OBPA3OBAHUNA

Cornacao ®I'OC COO, ycraHaBnMBaroTcsl TpEOOBaHUS K Pe3yJibTaTaM OCBOCHHSI 00YHAIOIIMMUCS MPOTPaMM CPETHErO
oO1ero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U MTPEAMETHBIM.

JINYHOCTHBIE PE3YJIBTATDI

B cTpykType JIHYHOCTHBIX pPE3yIbTAaTOB OCBOCHUS mpeamera «buonorus» BBIIEICHBI CIEAYIOIIUE COCTABJISIONIMUE:
OCO3HaHHUE 00YUYAIOIIUMUCS POCCUUCKON rpakaaHCKOW MIEHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
1 CaMOOIPEEICHUI0, HAIMYUE MOTUBALMM K OOYUYEHHIO OMOJIOTHH, 1IEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUI
JUYHOCTHA HA OCHOBE KJIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAUIIMKA pa3BUTHA OMOIOTHYECKOTO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh  OOYYaIOIIUXCS PYKOBOJCTBOBATHCA B CBOEH JICSITENIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU — yCTaHOBKAaMH,
MPUCYIIUMU CUCTEME OMOJIOTHYECKOTO 00pa30BaHMsl, HAIMYNE YKOJIOTHYECKOTO MTPABOCO3HAHUS, CTIOCOOHOCTH CTABUTH 11NN
U CTPOUTH )KU3HEHHBIC IIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS TpeameTa «buoiorusy AOCTUTarTCA B €IUHCTBE Y4eOHOW M BOCHUTATEIHHOU
JNEATEIbHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUUCKUMHU COLHOKYJIBTYPHBIMHU, HCTOPUYECKUMH M JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMH B OOIIECTBE MPaBUJIAMU U HOpPMaMHU TMOBEICHUS U CIIOCOOCTBYIOT IMpolieccam
CaMOIO3HAHUS, CAMOBOCIIUTAHUSA U CAMOPA3BUTHS, PA3BUTUSL BHYTPEHHEU IMO3ULMH JUYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY U TPABOMOPSJKY, YEIOBEKYy TpyJa M CTaplieMy TOKOJICHUIO, B3aMMHOTO YBa)KCHHUS, OCpPEKHOTO OTHOIICHHS K
KYJIbTYPHOMY HACJHEOUI0 U TPAAUIUAM MHOTOHAMOHAIBHOIO Hapona Poccuiickon denepannu, OpupoOIe U OKPYXKAKOLIEH
cpeze.

JIngHOCTHBIE pe3ybTaThl OCBOCHUS Y4eOHOTO npeaMera «bruonorusy M0KHBI OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh
oOyJarommxcsi PYyKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALU/, TO3UTHUBHBIX BHYTPEHHHX YOEXICHHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHUHUCKOIO



oOliecTBa, paclIUPEeHUE KU3HEHHOTO OMbITa U OMbITa JACSITEILHOCTH B IMPOIECCE peaju3allii OCHOBHBIX HaIlpaBJiICHUIM
BOCIIUTATEIBHON IESITEIBHOCTH, B TOM YHCIIE B YACTH:
1)rpamaaHncKoro BOCIMTAHMS:

c(OPMUPOBAHHOCTh TPAKAAHCKON IMO3UIMU O00YyYarOIIEerocs Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUICKOTO
00I11eCTBa;

OCO3HaHUE CBOMX KOHCTUTYLMOHHBIX MPAB U 00S3aHHOCTEN, YBaXKECHUE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATENIBHOCTH MPU CO3JIaHUM YYEOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX H
MO3HABATEINIbHBIX 33/1a4, BBINIOJHEHUH OMOJIOTUUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OIPEAEATh COOCTBEHHYIO MO3UIIUIO IO OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATSH €€;

YMEHUE YYUTHIBATh B CBOMX JEHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHMBHOTO B3aMMOJICUCTBUS JIIOJIEH C pPa3HBIMU
yOCXKACHUSAMHU, KYJIbTYPHBIMU IEHHOCTSIMU U COIUAJIBHBIM MOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHMYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHHUS Yy4ye€OHBIX, TI03HABATEIBHBIX W
HCCIIEIOBATENIbCKUX 3a/1ad, YBAXKUTEJIHHOTO OTHOIICHUS K MHEHHIO OIIMOHEHTOB MPH OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAKIAHCKOW WIECHTUYHOCTH, NMATPUOTU3MA, YBAXKEHHS K CBOEMY HapoJly, YyBCTBa
OTBETCTBEHHOCTHU nepesa PoauHoON, ropaocTy 3a CBOM Kpaul, CBOK PoJIMHY, CBOM A3BIK M KYJBTYPY, IIPOLLIOE U HACTOSLIEE
MHOTOHAIMOHAJILHOTO Hapoaa Poccuy;

IIECHHOCTHOE OTHOIICHHE K MPUPOAHOMY HACIEIUI0O U TaMSITHUKAM MPUPOABI, JOCTIKEHUsSIM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBIICHWE M PA3BUTHE OWOJOTWHU, MOHUMAHUS 3HAYCHUS
OMOJIOTHY B TO3HAHHUH 3aKOHOB TIPUPOJIBI, B )KU3HU YEIOBEKA M COBPEMEHHOTO 00IIECTBa;

uzeiHas yoe:KIEHHOCTh, TOTOBHOCTD K CITY>KE€HUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €r0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:



OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOPAJIbHO-HPaBCTBEHHbIE
HOPMBI U IEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POIMUTENSM, CO3[JaHUI0O CEMbH HAa OCHOBE OCO3HAHHOIO MPHUHATHS LIEHHOCTEW
CEMEWHOM JKU3HU B COOTBETCTBUU C TpaauUUAMHU HaporoB Poccun;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa,
OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBUSA JKUBOW TPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE IPOSBIISTh KAYECTBA TBOPUYECKON JTUUYHOCTH;

5) pusnyeckoro BocnuTaHus, POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U IMOLMOHAJIBLHOIO 0J1ArONOJIYYHsl:

MMOHMMAaHUE U peaTu3alus 3J0pOBOro U O€30MacHOro 00pas3a >XKU3HU (3I0POBOE MUTAHUE, COOTIOICHUE TUTUEHUYECKUX
MpaBuJ M HOPM, COANaHCHPOBAHHBIM PEXUM 3aHATHUM WU OT/AbIXA, peryisipHas (u3MUecKkas aKTHUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3/10pPOBBIO;

NOHMMAHHWE LIEHHOCTH NPaBUJ WHIUBUAYAIbHOIO M KOJUJICKTUBHOTO O€30MacHOrO IMOBEACHUS B CUTYyalMsIX,
YTPOXKAKOUIUX 3I0POBBIO U )KU3HU JTHOJEH;

OCO3HaHMWE MOCIEACTBUN U HENPUSITHUS BPEIHBIX MPUBbIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHUS );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AaKTHBHOW JI€ATEJIbHOCTH TEXHOJOTHYECKOW M COLMAIBHOW HAmNpaBlIE€HHOCTH, CIIOCOOHOCTH
WHULAAPOBATh, IUITAHUPOBATH U CAMOCTOSATENIBHO BBINOJIHATH TAKYIO J€ATE€IbHOCTD;

MHTEpPEC K pa3IuuHbIM cepaM MpodeccrnoHaNIbHON eATeIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOp Oymyiiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIC )KU3HEHHBIE TUIAHBI,



TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA IPOTSKEHUH BCEH KU3HU;

7) 3K0JI0TMYECKOr0 BOCTIMTAHHUS:

HKOJIOTMYECKHU LEIeCO00Pa3HOE OTHOLIEHHE K IIPUPO/IE KAK MICTOUHUKY KU3HU Ha 3eMile, OCHOBE €€ CyIlIeCTBOBAHUS;

MOBBIIICHHE YPOBHS HKOJOTMYECKOM KyJIbTYphl: NPHOOPETEHHE OIbITAa IUIAHUPOBAHMS MOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBHM JJIs1 OKPYXKAIOLIEN CPEIbl;

OCO3HaHMe ria00aJbHOT0 XapaKTepa FIKOJIOTMYECKUX MPOOJIEM U ITyTeH X PEIICHHUS;

CIOCOOHOCTh HKCIOJB30BaTh MPHUOOPETAEMble MPU U3YYEHUH OMOJIOTMM 3HAHUS U YMEHHS MpPU PELIEHUU MNpoOIieM,
CBSI3aHHBIX C pallMOHAJIBHBIM IPHUPOAOIOJIB30BAHUEM (COONIOACHHUE TMpaBWI MOBEACHUS B IMPHUPOJE, HANPABICHHBIX Ha
COXpPAaHEHUE PABHOBECHUS B AKOCUCTEMAX, OXpaHy BHJIOB, 3KOCUCTEM, OMOChephI);

AKTHUBHOE HENPUITHE IEHUCTBUM, INPUHOCALIMX BPEA OKPYKAMOIIEW NPUPOAHOW Cpele, YMEHHE HPOrHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTUYECKUE MTOCIECTBUS MPEANPUHUMAEMBIX ACHCTBUI U MPEIOTBPAILAT UX;

HaJM4Khe Pa3BUTOrO HKOJOTHYECKOTO MBIIUICHUS, 3KOJIOTMUECKOW KYJIbTYPhI, OMbITa AECSATEIBHOCTU IKOJIOTHYECKOU
HaIpaBJICHHOCTH, YMEHHUS PYKOBOJACTBOBATbCS HMMHU B TO3HABATEIbHOM, KOMMYHMKATUBHOM W COLMAJBHON NpPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOM AEATEILHOCTH IKOJIOTMUYECKON HAMPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOI'O Ha IMAJIOre KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHME SI3bIKOBOM M YUTATENIBCKOM KYJIbTYPhI KaK CPEJICTBA B3aUMOIECHCTBUS MEXKY JIFOABMU U MTO3HAHUS
MUpa;

MOHUMaHUE crhelu(puKr OHOJOTUU KaK HAyKW, OCO3HaHMUS €€ poiu B (OPMHUPOBAHUU DPALMOHAIBLHOTO HAYYHOTO
MBIIUICHUS, CO3/IAaHUHU LIETOCTHOTO MPEACTaBICHUSI 00 OKpYKAIOIIEM MUPE KaK O €IMHCTBE MPUPO/IbI, YETOBEKA U OOIIECTBa,
B MTO3HAHUH NMPUPOAHBIX 3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIeM COXpaHEHHUsI IPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJIi COBPEMEHHOW IMBMIIM3AIMM: O00ECIeYeHHs] HOBOTO YPOBHSI pPa3BUTHUS
MEIUIIMHBI, CO3/1aHNE MEPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX peliaTh pecypcHbie MpoOIeMbl pa3BUTHS YE€JIOBEUECTBA,



IOUCKA IyTE€W BBIXOJA U3 IJIO0AJIBHBIX 3KOJOTMYECKHX MpoOsieM M oOecredeHus Nepexoja K yCTOMUMBOMY pPa3BUTHIO,
paloHaIbHOMY MCIIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OMOJOTMYECKMX 3HAHUN B LENSIX MOBBIIIEHHUA OOLIEN KyJNbTYypbl, €CTECTBEHHO-
HAyYHOM TPaMOTHOCTH, KaK COCTaBHON 4acTH (yHKIIMOHAJIBHOM IrPaMOTHOCTH O0ydYaromuxcs, GopMupyeMon mpu U3yueHuu
OMOJIOTHY;

MMOHUMAHUE CYUIHOCTH METOJOB IO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JUIsl aHAIM3a U OOBSCHEHHUS SIBJICHUI OKPYXAIOIIEro MUpPa U MPOUCXOASIINX B HEM U3MEHEH Ui, yMEHUE
7enaTh 000CHOBaHHbBIE 3aKIIOYEHHsI HA OCHOBE HaY4YHBIX (DAKTOB M MMEIOUIMXCS JAHHBIX C LEJIbIO MOJyUYEHUs T0CTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTBh CaMOCTOSITEIBHO MCIIOJIb30BaTh OMOJOTHUECKUE 3HAHUSA AJIsl pEUIeHHs TPOOJIEM B peabHbIX KU3HEHHBIX
CUTyalusx;

OCO3HAaHHE IIEHHOCTM HAYYHOM JEATENBHOCTH, TOTOBHOCTh OCYLIECTBIIATH ITPOEKTHYIO M HCCIIEIOBATEIBCKYIO
NEATEIIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY MOJYYEHHUIO HOBBIX
3HaHUU 110 OMOJIOTUU B COOTBETCTBHUHM C KMU3HEHHBIMU MTOTPEOHOCTMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOEHUS YyueOHOro npeamera «buonorusy BKIIIOUalOT: 3HAaUMMbIE 11 (HOPMUPOBAHUS
MHUPOBO33pPEHUS  OOYYAIOIIUXCA MEXIUCHUIUIMHAPHBIE (MEXMpPEIMETHbIC) OOIEHAYyYHbIE TIOHATHUS, OTPAKAIOIIUE
1[EJIOCTHOCTh HAYYHOUN KapTUHBI MUPA U CHIEU(PUKY METOI0B MMO3HAHUS, UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPIus, sIBJICHUE, IPOLECC, CUCTEMA, HAyYHBIN (haKT, MPUHIIMII, TUIIOTE3a, 3AKOHOMEPHOCTD, 3aKOH, TEOPHUs, UCCIIEIOBAHUE,
HaOMIOZICHNE, W3MEpPEHHe, OKCIEPUMEHT U JPYruX), YHUBEpCaTbHbIE ydeOHble JeHCTBUA  (TMO3HABaTEIbHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), oOecrieunBaromme (HopMupoBanre (DyHKIIMOHAIBHONW TPaMOTHOCTH M COIMATBLHOU



KOMITIETCHIIMA  OOYyYarolIUXCs, CIIOCOOHOCTh  OOYYaIOIIUMXCS  HCIOJb30BaTh  OCBOCHHBIC  MEXKIUCIUIUIMHAPHEBIE,
MHPOBO33pPEHUYECKHE 3HAaHH U YHUBEPCaJIbHbIC yUeOHbBIC IEHCTBUS B IO3HABATEIILHOM M COLIMAIBHOM MPAKTHKE.

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHHS ITPOTPpaMMBbI CPEHET0 O0IIEro 00pa30BaHMs JOJKHBI OTPAXKATh:

OBJaeHne YHUBEPCAJILHBIMYU YUeOHBIMH NMO3HABATEIbHBIMU J€CTBUAMM:

1)0a30BbIe JIOTHYeCKHE AeHCTBUSA:

CaMOCTOSITENIbHO (DOPMYJIMPOBAThH U aKTyalIM3UPOBATh MPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIOJB30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBINUICHUS (aHalu3a, CHUHTE3a, CpaBHEHUS,
Ki1accupukanumu, oOOOIIEHHUS), PAaCKPBIBATh CMBICT OHOJIOTHYCCKMX MOHATHN (BBIACIATh HMX XapaKTEpHbIC MPHU3HAKH,
yCTaHABJIMBATh CBS3H C IPYTHUMU MOHSATHSIMHU);

ONpEACATh LEJIH JEITEIbHOCTH, 3a7aBas MapaMeTpbl UM KPUTEPUM HUX JOCTHUKEHHS, COOTHOCUTH PE3YJIbTAThI
JESTEILHOCTH C TIOCTABIICHHBIMU LICIISIMU,

HCIIOJI30BaTh OMOJIOTHYECKUE TTOHATHUS JJIs1 0ObSICHEHUS (PAKTOB M SIBIICHUM KUBOM IPUPO/IBI;

CTPOUTH JIOTUUECKUE paCCYXIEHUsI (MHIYKTUBHBIC, ICAYKTHUBHBIC, IO AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSIX, (DOPMYIUPOBAThH BHIBOJIBI M 3aKJIFOUCHUS,

MIPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JIJIA MPEJCTaBICHUSI CYIISCTBEHHBIX CBS3€H M OTHOIICHHUW B HM3y4aeMbIX
OMOJIOTHYECKNX OOBEKTaxX, a TaKkKe NPOTUBOPECUYHMH PA3HOTO pOJAa, BBISIBJICHHBIX B Pa3IMYHBIX HHOOPMAIIMOHHBIX
HMCTOYHHMKAX;

pazpabaThiBaTh IJIaH pEHICHUS MpoOJeMbl ¢ Y4ETOM aHajin3a HMMEIONIUXCS MAaTepuajbHBIX M HEeMaTepUaTbHBIX
PECYpCOB;

BHOCHUTh KOPPEKTUBHI B JACATEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OILICHUBATH PUCKU MOCIEICTBHIMA
TeSITCIbHOCTH,

KOOPJIMHUPOBATH U BBHITIONHATH PabOTy B YCIOBUSX PEaTbHOTO, BUPTYAIHLHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIUICHUE TIPH PEIICHUH )KM3HCHHBIX ITPOOJIEM.

2)0a30Bble HCCIeA0BATEIbCKHUE eliCTBHS:



BJIa/JIeTh HaBBIKAMH Y4e€OHO-UCCIIEIOBATEILCKON M MPOECKTHOW JESATENbHOCTH, HABBIKAMHU pa3pelieHus MpooieM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PEUICHUS MPaKTUYECKUX 3a/iad, MPUMEHEHHIO
Pa3TUYHBIX METOJIOB TO3HAHUS;

MCIIOJIb30BaTh Pa3IMYHbIC BUIBI JESTEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUs, €T0 MHTEPIIPETALNU, TPeoOpa30BaHUIO
Y TIPUMEHEHUIO B yUEeOHBIX CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COIIMATBHBIX MPOEKTOB,;

(dbopMHpOBaTh HAYYHBIN TUI MBILIUICHHUS, BIaIeTh HAYYHOW TEPMHUHOJIOTHEN, KITIOYEBBIMU MOHITHSIMHA U METOJIaMU;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIbHOM IEATEIHPHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh MTPUYMHHO-CJICICTBEHHBIC CBA3U M aKTyaJU3UpPOBAThH 3aJady, BBIJIBUTATh THIOTE3y €€ pEellIeHUs, HAXOJIUTh
apryMEHTHI JJIS1 JI0Ka3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS,;

aHAJIM3UPOBAaTh IMOJIYYECHHbIE B XOJE pPEIICHUS 3a/laddl pe3ysbTaTbl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIEHUBATh MPUOOPETEHHBIH OIIBIT,

OCYIIECTBIISTH IIeJIEHANTPABICHHBIN MOUCK TIEPEHOCa CPEICTB U CIIOCOOOB ACHCTBHSI B MPOPECCHOHANBHYIO CPELy;

YMETh MePEHOCUTH 3HAHUS B TTO3HABATENIbHYIO M MMPAKTUYECKYIO 00JIaCTH )KU3HEACATEIHbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC WJIEH, TMpeJiaraTb OPHUTHHAIBHBIE TIOJAXOJIbI W PEIICHMs, CTaBUTh MPOOJEMBI M 3a]auH,
JOITYyCKAIOLIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHHUKAX HMHPOpMalMK (TEKCTe Y4eOHOro mnocoOus, HAYYHO-TIOMYJISPHON
JIUTepaType, OMONTOTHMUECKUX CIIOBapsX W CIPaBOYHUKAX, KOMIBIOTEPHBIX 0azax MaHHBIX, B MHTepHETE), aHATM3UpPOBATH
WHPOPMAIIMIO Pa3jMYHBIX BUIAOB U (OpPM TMPEACTaBICHHS, KPUTUYECKH OIEHUBaTh €€ JOCTOBEPHOCTh W
HENPOTUBOPEUUBOCTD;

(GbopMyIUpPOBaTh 3aMpPOChl W MPUMEHSITH Pa3IUYHBbIE METOJBI MPU TOUCKE U O0TOOpe OmosoTHueckor MHGOpPMAIIHH,
HEO0OXOMMOM sl BBITIOJTHEHUS yUeOHBIX 33]1a4;



nproOpeTaTh ONBIT UCHOIb30BAaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH, COBEPIIEHCTBOBATH KYJBTYpPY
AKTHBHOTO MCIIOJIb30BAaHUsI PA3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMY MPEICTaBICHUS OMOJIOTMYECKON MHGpopManuu (CXeMbl, rpapuku,
JarpamMMebl, TaOJIUIIbI, PUCYHKH U IPYTOE);

UCIIONIb30BaTh HAyUYHBIM S3bIK B KayecTBE CpEACTBA NpH pabore ¢ Ouojormdyeckoil HHQOpMAIHE: MPUMEHSThH
XUMUYECKUE, (PU3NUECKHE U MaTEMAaTUUYECKUE 3HAKU U CUMBOJIbI, (POpMYIIbl, a00OpeBUaTypy, HOMEHKIATYpPY, UCIIOJIb30BATh U
peoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HATJIAIHOCTH;

BJIa/IE€Th HABbIKAMU PACIIO3HABAHUS U 3aIUTHI MH(POpMAaLMK, HH(POPMALIMOHHON 0€30M1aCHOCTH JTUYHOCTH.

OBiaseHue yHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMHM ACHCTBUSMU:

1)o06menne:

OCYUIECTBJISATh KOMMYHHKAIIUU BO BCEX cpepax >KW3HHU, aKTUBHO YYaCTBOBATH B IMAJIOTe WK JUCKYCCHH IO CYIIECTBY
oOcyxmaemMoii Tembl (YMEHHME 3a/aBaThb BOIPOCHI, BBICKA3bIBATh CYKJIEHHUS OTHOCUTEIBHO BBINOJIHEHUS MpeiaraeMon
3a/layy, YYUTHIBATh HHTEPECHI U COTIACOBAHHOCTD MO3HUILIMMA IPYTUX YYACTHUKOB JUAJIOra WA JUCKYCCUN);

pacno3HaBaTh HEBepOAJbHbIE CpEACTBA OOIIECHUS, MOHUMATh 3HAYEHUE COLUAIBHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBEHUSI KOHQIUKTHBIX CUTYallNil, yMETh CMATr4aTh KOH(JIUKTHI U BECTU IEPETOBOPHL;

BJIQ/IETh PA3JIMYHBIMU CcrOcO0aMU OOIIEHHS M B3aUMOJICHCTBUS, NMOHUMAaThb HAMEPEHMs APYTUX JOJCH, MpPOSBIATH
YBa)XXUTEJIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM (hopMe (HOpMyIIMpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO HM3J1araTh CBOKO TOUYKY 3PEHUS C UCIOJIB30BAHUEM S3BIKOBBIX CPEJCTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWMBHUIYaJIbHOW palbOTHl MpPU PEUICHUU OUOJIOTHMYECKOU
po0sIeMbl, 000CHOBBIBATH HEOOXOAMMOCTb IPUMEHEHHUS IPYIIIOBLIX (POPM B3aMMOJICHCTBHS MPU PELUICHUU Y4eOHOU 3a1auu;

BbIOMpATh TEMATUKY M METOJAbl COBMECTHBIX ACHCTBUN € YYETOM OOILIMX MHTEPECOB M BO3MOMXHOCTEH Ka)JO0ro 4jieHa
KOJUIEKTUBA;



OPUHUMATh L€ COBMECTHOW NEATEIIbHOCTH, OPTaHU30BBIBATH M KOOPIAMHUPOBATH JACHCTBHS MO €€ JTOCTUKEHHIO:
COCTABJISITh IUIAH JEUCTBUH, paclpeiessiTh pojaud C y4€TOM MHEHUN YYaCTHUKOB, OOCYXJaTh pPe3yJbTaThl COBMECTHOM
paboTHI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJAJa W KaXIOr0 YYAaCTHHKAa KOMaHIbl B OOHIMI pe3yipTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

IIpeUIaraTb HOBBIE POEKTHI, OLIEHUBATh UJIEH C MMO3UIMN HOBU3HBI, OPUTHHAIBHOCTH, PAKTUYECKOW 3HAYUMMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATErMYECKOE TNOBEACHHUE B PA3IMYHBIX CHUTYalUAX, IPOSBIATH TBOPYECTBO H
BOOOpaxkeHue, ObITh HHUIIMATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMY PeryJISTUBHBIMHU ACHCTBUAMM:

1)camoopranuzamnus:

MCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIS BBIABICHHS POOJIEM U UX PEUICHUS B KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWI 1I€JIEBbIE U CMBICJIOBBIE YCTAHOBKU B CBOMX JEMCTBHUSIX M MOCTYIKAX IO
OTHOILIEHUIO K JKMBOM IPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAIOIIHNX;

CaMOCTOSTENIbHO OCYILIECTBIISATh MMO3HABATENIbHYIO JEATEIbHOCTb, BBISBIATH MPOOJEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIE 33J]JauM B 00pa30BaTEIbHOM 1€ATEIbHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH PEIICHUs MPOOJIEMBI ¢ YUETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN
Y MIPEANOYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPENOYTCHUT;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKONW SPYIUIMH B pa3HbIX OOJACTSIX 3HAHHM, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:



JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH, OLICHMBATh COOTBETCTBHE PE3YJIbTAaTOB
LEISIM;

BJIa/IETh HABbIKAMU I03HABATEILHON PEQPIIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUN U MBICIUTEIbHBIX MPOLIECCOB,
UX pe3yJbTaTOB U OCHOBAHUM, UCIIOJIb30BATh NPUEMBI PE(DIECKCUH ISl OLEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU AHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;

3)npunsTue ceds1 M APyrux:

IPUHUMATD ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3YyJIbTATOB JAECATEIbHOCTH;

IpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OINOKU;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU APYTOro YEIOBEKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3yibTaThl ocBoeHus nporpaMMbl COO mo O6uosyoruu Ha 0a30BOM YPOBHE BKIIIOYAIOT CHEIU(DUUECKHE
it yaebHoro mpenmera «buonorus» Hay4yHble 3HAHUS, YMEHUS W CIOCOOBI JEUCTBUI MO OCBOEHHUIO, UHTEPIPETAIIMN U
npeoOpa30BaHUI0 3HAHWM, BUABI JIEATETLHOCTH MO TMOJYyYEHHUIO HOBOTO 3HAHMS M TMPUMEHEHUIO 3HAHUW B Pa3IMYHBIX
y4eOHBIX CUTyaIlUsIX, a TAKK€ B PEAbHBIX KMU3HEHHBIX CUTYaIMsIX, CBA3AHHBIX C Ouosiorueil. B mporpamme mnpeameTHbIe
pe3yNbTaThl MPEACTABICHBI IO TO1aM 00yUYEHUS.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce NOMKHBI OTpaXXaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECTe€ W pOJIM OHOJOTMHM B CHUCTEME HAyYHOIO 3HAHUS ECTECTBEHHBIX HAyK, B
(bopMHUPOBaHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI MHpPa U Hay4HOIO MHPOBO33PEHHUSI, O BKJIAJI€ POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, GYHKITMOHATHHONW TPAMOTHOCTH YETIOBEKA JIJISl PEIICHUS KU3HECHHBIX
3a1ad4;



YMEHHUE PACKphIBaTh COJIEpPKaHHE OHOJOTUYECKUX TEPMHUHOB M TOHSTHM: KH3Hb, KJIETKA, OPTaHU3M, METa0O0JIu3M
(oOMeH BemiecTB M TMpEBpalleHHE HSHEPruu), roMeocTa3 (CaMOpPeryJsiius), YpOBHEBas OpraHMU3alusi >KUBBIX CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOYKIIHUS), HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHHE Wu3laraTh OWOJIOTMYECKHe TEOpuH (KJIETOYHAas, XpOMOCOMHas, MYyTal[MOHHas, IEHTpajbHas JI0TMa
MOJIEKYJIIpHO# Ononoruu), 3akoHbl (I.Mennens, T.Moprana, H. 1.BaBuioBa) u ydeHus (0 IEeHTpax MHOTOOOpazus H
MIPOUCXOXKICHUS KyJIbTYpHBIX pacTennid H. 11.BaBwmiioBa), onpeaensiTe TpaHUIIbI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BIAJETh METOJaMU HAyYHOTO TMO3HAHWS B OMOJIOTHH: HAOIIOACHNE M OMHUCAHUE JKUBBIX CHCTEM, MPOIECCOB U
SBJICHUM, OpraHu3alys U MPOBEJICHUE OMOJOTUYECKOTO AKCIIEPUMEHTA, BBIJIBU)KEHUE THIIOTE3bI, BBISIBJICHUE 3aBUCHMOCTHU
MEXy UCCIEAYyEeMbIMU BETUYMHAMU, OOBSICHEHUE TIOJYUYCHHBIX PE3YyJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPHIl
Y 3aKOHOB, YMEHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICTATh CYIICCTBEHHBIE TPU3HAKA BHUPYCOB, KJICTOK IPOKAPHUOT M DYKAPUOT, OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, 0OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB M MPEBPAILIEHHUS YHEPTHH B KJIETKe, (DOTOCHHTE3A,
MIACTUYECKOTO Y DHEPreTUYECKOr0 OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a, OIUIOJOTBOPEHUS, Pa3MHOXKEHU,
MHJUBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

yMEHUE TPUMEHSTh TOJIYYCHHbIC 3HAHMS JJIi OOBSACHEHUS] OMOJIOTMYECKUX TPOIECCOB W SIBICHHM, ISl MPUHSTHS
NPAKTUUYECKUX PEIICHUH B TMOBCEAHEBHOM JXU3HU C LIETbI0 OOecredeHus O0e30MacHOCTH CBOErO 3/0POBbS U 3I0POBbS
OKpPYXKAIOIIUX JIIOJIeH, COONIONEHUS HOPM TPaMOTHOTO IOBEACHUS B OKpYXKAloUledl NpuUpOAHON cpele, MOHUMaHUE
HEOOXOJAMMOCTH HWCIOJB30BAHMS JOCTWKEHWNW COBPEMEHHOW OHOJIOTMH UM OMOTEXHOJIOTHH JJIS  palroOHaILHOTO
MPUPOIOTIONH30BAHUS;

YMEHHE peliaTh DJJEMEHTapHbIE TEHETHYECKHE 3aJadyd Ha MOHO- W JUTHOPHIHOE CKpPEIIUBaHUE, CIICTNIEHHOE
HACJIEIOBAaHWE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAaHWSA JUIS TPEACKa3aHUs HACJICJOBAaHMS TPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JTAOOPATOPHBIE U TPAKTUYECKHE padOThI, COOMIOMATh TpaBwia Tpu paboTe ¢ Y4eOHBIM H
1a00paTOPHBIM 000PYAOBAHUEM;



yMEHUE KPUTHUYECKU OILICHHBATh M HMHTEPIPETUPOBATH HMH(POpPMAIMIO OMOJIOTMYECKOT0 COJIEpP>KaHUS, BKIIOYAIONIYIO
NICEBJIOHAYYHbIC 3HAHUS U3 PA3IMYHBIX UCTOYHHKOB (CpelicCTBa MAacCOBOM MH(MOpMAIUU, HAYYHO-TIOMYJISPHBIE MaTepuabl),
ATUYECKHE aCMIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B OMOJIOTHH, METULIMHE, OMOTEXHOJIOTUU;

YMEHHE CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOIIEHUS, 00001as OHOJIOTHUECKYI0 HH(POpPMAIUIO U3
HECKOJIbKMX UCTOYHHUKOB, TPAMOTHO MCIIOJIb30BaTh NOHATUIHBIN anmapat OMOJOTUH.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buonorus» 6 11 knacce NOMKHBI OTPaXKaTh:

c()OPMHUPOBAHHOCTh 3HAHUW O MECTE€ W pOJIM OHMOJOTMM B CHCTEME HAYyYHOIO 3HAHUSA ECTECTBEHHBIX HayK, B
(GOpMHPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MUpPa U HAyYHOTO MHUPOBO33PEHMS, O BKJIAJ€ POCCUNCKUX U
3apyOexKHBIX YUYEHBIX-OUOJIOTOB B Pa3BUTHE OMOJIOTHH, (YHKIIMOHAIBHON IPAMOTHOCTH YEJIOBEKA JIJISl PELEHUS KU3HEHHBIX
3a/1ad;

YMEHHUE DPACKPBIBaTh COAEP)KaHHE OMOJIOTMYECKMX TEPMUHOB M MOHATHIA: BUJ, MONYJSALHS, F€HOPOHI, 3BOJIIOIMS,
JIBIDKYIIME CUIbl ((PaKTOPBI) IBOIIOLMM, MPUCIOCOOJEHHOCTh OPTraHU3MOB, BUI000pa30BaHUE, IKOJIOTHYECKUE (PaKTOPHI,
HKOCUCTEMA, TPOAYLIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI, LIETIM MUTaHUs, YKOJIOrH4YecKas nupamuaa, OnoreoueHos, onocdepa;

yMEHUE u3Jaratb OWOJOruyeckue Teopuu (3BoJtolMoHHAs Teopus Y. JlapBuHA, CUHTETHYECKas TE€OpUsl SBOJIOLUH),
3aKOHBI U 3aKOHOMEpHOCTHU (3apobiiieBoro cxoacTBa K. M.bapa, yepenoBanus ri1aBHBIX HAMPABICHUNW U MyTEW HBOJIOIUU
A. H.CesepiioBa, yuenust o 6nochepe B. .Bepnackoro), onpenensiTe TpaHULIb ©X TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHE BJIAZIETh METOAAMHU HAyYHOTO MO3HAHUS B OMOJOTUU: HAOIIOACHUE U ONMMCAHUE JKUBBIX CHUCTEM, MIPOLIECCOB U
SBJICHUHM, OpraHu3alsl U NpOBEJCHHE OHOJIOTMUYECKOr0 SKCIEPHUMEHTA, BBIABI)KEHUE TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTHU
MEXIy UCCIAEAYyEeMbIMU BETMYMHAMU, OOBSICHEHUE TIOJYUYEHHBIX PE3YyJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPHIl
Y 3aKOHOB, YMEHUE JeJIaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHbIE NMPU3HAKU CTPOEHHUS OMOJOTMYEeCKUX OOBEKTOB: BUIOB, MOMYJSLUNA, MPOAYLEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHMOTEOIICHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOILIECCOB: HACJIEICTBEHHOM H3MEHYHUBOCTH,
€CTECTBEHHOT0 0TOOpa, BUA000pa30BaHUS, MPUCIOCOOJEHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMYECKUX (PAKTOPOB Ha
OpraHu3Mbl, MEPEHOCAa BEUIECTB M IMOTOKA IHEPTrUM B IKOCUCTEMAX, AHTPOIOI€HHBIX M3MEHEHHH B SKOCHUCTEMAax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOr€OXMMHUECKUX ITUKIIOB B Onocdepe;



YMEHHUE MPUMEHSTH IOJIyYEHHbIE 3HAHUS JUIsl OOBSACHEHUS OMOJIOIMYECKHUX IPOLIECCOB U SIBICHUM, NSl MPUHATHUS
INPAKTUYECKUX PELICHUI B IMOBCEAHEBHOM MXU3HU C LEIbI0 OOecredeHHsl O0e30MacHOCTH CBOErO 3/10pOBbS U 370POBbS
OKpYKAIOIIUX JIOJIEH, COONIONEHUS HOPM TIPaMOTHOIO IIOBEIECHHS B OKpYXaloUlel NpUpOAHON cpele, MOHUMaHHUEe
HEO0OXOIMMOCTH UCTIOIB30BaHUS JTOCTHKEHUN COBPEMEHHOM OMOJIOTUY JIJISl pallMOHAILHOTO MPUPOOIIOIb30BAHNUS;

YMEHHE pellaTh 3JIEMEHTapHbIE OWOJIOTUYECKHE 3a7aud, COCTaBJSATh CXEMbl MEPEHOCa BEIIECTB U DJHEPIUU B
AKOocHUCTeMax (1IeMU MUTaHUs);

YMEHHUE BBINOJIHATh JAOOPATOPHBIE WU MPAKTUYECKUE padOThl, COOMIOAAaTh NpaBWwiIa HpH paboTe ¢ YYEOHBIM H
71a60paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OLICHMBATh M HHTEPIPETUPOBATH MHPOPMALUIO OMOJIOTMUYECKOIO COAEpPXaHMs, BKIIOUYAIOIIYIO
NICEBJOHAYYHbIC 3HAHUS U3 PA3NUYHBIX UCTOYHHUKOB (CpeICcTBa MacCOBOM MH(pOpPMAIMU, HAYYHO-IIOMYJISIPHBIE MaTepUalIbl),
paccMatpuBaTh Ti100aIbHBIE SKOJIOTUYECKUE TTPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOLIECHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHUE CO037aBaTh COOCTBEHHbIC NMUCHBMEHHBIE M YCTHBIE COOOIIEHUs, 000011ass OMOJOrMYecKyr0 MH(POPMALHMIO M3
HECKOJIbKMX NCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHITHIHBIN anmapaT OHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne KounyecTBO 4acoB
DJIEeKTPOHHbIE
n| HaumenoBaHue pa3iesioB (nudpossbie)
KonTpoabu IIpakTnyeck
/ | ¥ TeM mporpaMmsl Bcero o0pa3oBaTejibHbIE
ble padoThbI ue padoThbl
n pecypchbl
bu6mmoreka [IOK
1 buosnorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41c2
92
JKuBbIe cCcTEMBI U X bubmorexa [TOK
2 1 https://m.edsoo.ru/7f41c2
OpraHu3aIus
92
XUMHUYECKUN COCTaB U bubmorexa [IOK
3 8 1 https://m.edsoo.ru/7f41c2
CTPOCHHE KJICTKH
92
bu6mmoreka [JOK
4 JKuzHenesaTenbHOCTb KIETKU 6 https://m.edsoo.ru/7f41c2
92
PasmMHOXeHUE U bu6mmoreka [JOK
5 WMHIVBUAYAJILHOE Pa3BUTHE 5 1 https://m.edsoo.ru/7f41c2
OpraHu3MoB 92
HacnencrBeHHOCTH M bubmmorera [TOK
6 g 8 1.5 https://m.edsoo.ru/7f41c2
W3MEHYUBOCTH OPTaHU3MOB 92
CenekIust OpraHu3MOB bubmmorexa [TOK
7 HHA OP ' 3 https://m.edso0.ru/7f41c2
OCHOBBI OMOTEXHOJIOTHH 92
bu6mmoreka [JOK
8 PesepBHOe Bpems 1 https://m.edsoo.ru/7f41c2
92
OBIIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPOIT'PAMME



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

11 KJIACC

Ne KoJsunyecTBo 4acoB
JJIeKTPOHHbIE
HaumenoBanue
(undposbie)
I | pa3aejoB H TeM Koutpoubnubl | IIpakTHnyecku
Bcero o0pa3oBaTe/ibHbIE
/ | mporpamMmsbl € padoTbl e padoThI
pecypcsl
n
S BOIOLOHHAS bubmuoreka [JOK
1 1 9 1 https://m.edsoo.ru/7f41cc7
ounonorus A
BosnukHOBeHHE U bu6mmoreka [JOK
2 pa3BUTHE KU3HH Ha 9 0.5 https://m.edsoo.ru/7f41cc7
3emiie 4
ObranmsMeL i bu6mmoreka [IOK
3 P 5 1 https://m.edsoo.ru/7f41cc7
OKpYXKaroIas cpesia 4
CooO1iecTBa u bubmuorexa [JOK
4 IKOJIOTHYECKUC 9 https://m.edsoo.ru/7f41cc7
CHUCTEMBI 4
bu6nmoreka [JOK
) PesepBHOe Bpemst 2 https://m.edsoo.ru/7f41cc7
4
OBIIEE KOJIMYECTBO
YACOB IIO 34 0 2.5
ITPOI'PAMME



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
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




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KoumnuecTBo yacos
DJIeKTPOHHbIE
Jara P
KonTpoanb uudposbie
Tema yYpoka Bceer HpaKTﬂqec H3y4YeH
HbIe oOpa3oBaTeibH
0 KHe padorpl | HA
I padoTbI ble pecypchl
bubnmoreka
HOK
https://m.edsoo0.ru
buonorus B cucreme Hayk 1
1863e6122https://
m.eds00.ru/863e6
32a
Meroabl TO3HAHUS )KUBOU
npuposl. [IpakTuueckas
bubnmoreka
pabota Ne 1
HOK
«Hcmnonp30Banme 1 0.5
https://m.edso0.ru
Pa3IUYHBIX METO/IOB MPHU 186366122
M3y4YeHUN OMOJIOTHYECKUX
00BEKTOBY
bubnuoTteka
buonoruueckue cucremsl, 1 LIOK
IIPOLIECCHI U UX U3YYEHHUE https://m.edso0.ru
/863e6564
bubnuoteka
XHUMHUYECKUHN COCTAB KIETKH. 1 HOK
Bogna u MmuHepasibHbIE COJIH https://m.edsoo0.ru
/863e674e
bubnuoteka
benku. CocTaB u cTpoeHue 1 HOK

0€eJIKOB

https://m.edsoo.ru
/863e6hb72



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

depMeHThl —

OHOJIOrHYecKHe

KaTaJn3aTophl. Bu6nuorexa

JlaGopaTtopHas padota Ne 1 05 LIOK

«VI3y4eHne KaTaJuTHYECKOMN ' https://m.edso0.ru

aKTUBHOCTH (pepMeHTOB (Ha /863e6b72

MpUMEpe aMHJIA3bl WIH

KaTtajas3bl)»
bubnmnoreka

OK

Yresol. St ﬂtps://m.edsoo.ru
/8636870
bubnmnoreka

HykIieMHOBBIE KHUCIIOTHI. LIOK

ATO https://m.edsoo.ru
1863e6d5¢

Hcrtopus u meToasl bubmiorexa

M3YUYEHUS KIIETKH. HOK

Kretounas Teopus https://m.eds00.ru
/863e6e88

Knerka kak nenocTHas

KHBas CUCTEMA

CrtpoeHue 3yKapuoTHYECKON

kieTku. JlabopatopHas

pabota Ne 2 «3yuenue bubmiorexa

CTPOEHUS KJIETOK pacTeHUil, HOK

KHUBOTHBIX, TPHOOB U 0.5 https://m.edso0.1u
/863e6ffOhttps://

OaxkTepuil Mol MUKPOCKOIIOM
Ha TOTOBBIX
MUKpOTpernaparax 1 ux
OIHCaHHUE»

m.eds00.ru/863e7
16¢

bubnnoreka
OOMeH BelecTB Win HOK
MeTa0OJIN3M https://m.edsoo.ru

/863e766¢

Bbubnuoreka

dotocunTe3. XeMOCHHTES

[MIOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

https://m.edsoo.ru

1863e7c98
bubnmoreka
DHepreTUYecKuii 0OMeH LOK
https://m.edsoo.ru
[863e7aae
JKU3HEHHBIN UKII KIETKH.
[enenue knetku. MuTos.
bubnmoreka
JlaGopaTopHas pabora Ne 3 OK
«Habmronenune MuTo3a B 0.5 1
https://m.edsoo0.ru
KJIETKaX KOHYMKA KOpEeIlKa 186367dca
JyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»
bubnmoreka
buocunTtes 6enka. Peakuus HOK
MaTPUYHOTO CUHTE3a https://m.edsoo.ru
/1863e796e
bubnuorexa
Tpancnsauus — 61ocUHTE3 HOK
Oenka https://m.edsoo.ru
/1863e796e
bubnuorexa
HexkneTounsie hopmMbl HOK
KU3HU — BUPYCHI https://m.eds00.ru
18637540
bubnmnoreka
HOK
@OopMBI pa3MHOKEHUS https://m.edsoo0.ru
OpraHu3MoOB /863e81b6https://
m.eds00.ru/863e8
3le
bubnuoteka
Meiio3 LOK

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



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a

OO6pa3zoBaHue u pa3BUTHE
IIOJIOBBIX KJICTOK.

bubnuoteka
O110/10TBOpPEHHE. OK
JIaboparopHast pabora Ne 4 0.5 1
I3VaeHIe CTDOCHIL https://m.edsoo0.ru

¥4 P /86368106

MIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTMpernaparax»

bubnuoreka
WNHnnBunyansHOE pa3BUTHE IHOK
OpraHu3MOB https://m.edsoo0.ru

/863e8436

bubnuoreka
I'enernka — Hayka o OK
HACJIEICTBEHHOCTU U 1
AMEHAHBOCTI https://m.edsoo0.ru

/8638612
3aKOHOMEPHOCTHU bubnuoreka
HacJieJOBaHUs IIPU3HAKOB. 1HOK
Mouorubpuanoe https://m.edso0.ru
CKpEILIMBaHUE /863e8878
JurubpuHoe bubnuoreka
CKpeliuBaHue. 3aKoH ITOK
HE3aBHUCUMOI0 https://m.edso0.ru
HacJeI0BaHUS TPU3HAKOB /863e89a4
CuernieHHOE Hacle0BaHUE
npu3HakoB. JlabopartopHas
pabota Ne 5 «3yuenue

bubnuoreka
pe3yNIbTaToB OK
MOHOTHOPHUIHOTO U 0.5 1

https://m.edso0.ru
AMTHOpHIHOTO /863e8¢60
CKPEIIUBAHUS Y IPO30(DUITBI
Ha TOTOBBIX
MUKpOTpernaparax»»

bubnuorexa
I'enetnka nona.

HOK

Hacnenosanue npusHakos,
CLIEIUIEHHBIX C IIOJIOM

https://m.edso0.ru
/863e8c60



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

3MeHuYnBOCTE.

YACOB I10 ITPOTPAMME

Henacnencrsennas
U3MEHYUBOCTb. b
JlaboparopHas pabota Ne 6. HOEHOTeKa
Nzydenue 1 0.5 1
. https://m.edsoo0.ru
MOIU(PHUKAITIOHHOM /863e8efe
W3MEHYUBOCTH, IOCTPOCHUE
BapHUAIIIOHHOTO pAJia U
BapHallMOHHON KPUBOM»
Hacnencreennas
W3MEHYUBOCTb. bubnmoreka
JlaboparopHas pabota Ne 7. 1 05 HOK
«AHaJINU3 MyTalMi y ' https://m.edsoo0.ru
Ipo30(UIIEl Ha TOTOBBIX /863e8efe
MHUKpOIIpernapaTax»
bubnuorexa
I'enetuka yenoBeka 1 ng-//m ods00.1L
1863e8d78
PesepBHbIii YPOK.
O6o011eHne o Teme 1
«HacnencTBeHHOCTD U
W3MEHYMBOCTH OPTraHU3MOBY
bubnuoteka
Cenexuus Kak HayKa u 1 LIOK
MpoIIECC https://m.edsoo.ru
/1863e9214
bubnuoteka
MeTobl U JOCTHKECHHUS .
CEJICKLIUU PacTeHUM 1 1 ﬁtps//m eds00.1L
HHBOTHDIX /86300214
bubnuoteka
buorexHonorus Kak orpacib 1 HOK
IIPOU3BOJCTBA https://m.edsoo0.ru
/1863e9336
OBILIEE KOJIMYECTBO 34 4



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

11 KJIACC

N KoandecTBo yacoB
JJIeKTPOHHBIE
Jara P
KonTpounb uudposbie
Tema Ypoka Bceer HpaKTﬂqec H3y4YeH
Hble o0pa3oBaTe/ibH
0 KHe padorpl | HA
I padoTbI ble pecypchbl
Bubnuoreka
OBOIIOLUS U METOJIBI €6 1 1HOK
M3y4YEHUs https://m.edsoo0.ru
/863ea20e
Bubnuoreka
Hcropus pazButus
. 1HOK
npeACTaBICHUN 00 1
S BOIIOLIH https://m.edsoo.ru
H /86329570
bubnuoreka
MUKpPO3BOITIOIHUS 1 HOK
https://m.edsoo.ru
/863e9cle
[Momynsuus kak
JJIeMEHTapHas eIMHUIA
bubnuoreka
BUA U DBOJIOLUH.
JIaGoparophas pabota Ne 1 1 0.5 HOK
«CDABHEHNE BILIOB 11 https://m.edsoo.ru
PABHCHHE BHUJOB 1O /86399¢6
Mopdonoruueckomy
KPUTEPHUIO»
bubnnoreka
JIBroKyIpe CHUIIbI
(3emeHTapHbIE PAKTOPHI) 1 HOK
N https://m.edsoo.ru
aBomon /863e9dad
bubnnoreka
EctectBenHsIit 0TOOp 1 €ro 1 IHOK

bopmbl

https://m.edsoo.ru
/863e9ed0



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

Pe3y.]'II>TaTI)I OBOJJIOLINHN

MIPUCIIOCOOICHHOCTh
OpPraHU3MOB U
BHJ1000pa3oBaHUE. Bubmiorexa
JlaboparopHast pabota Ne 2 0.5 HOK
«OmICane https://m.edsoo.ru
/863e9fde
PUCTIOCOOTICHHOCTH
opraHusma u e€
OTHOCUTEILHOTO XapaKTepar»
bubnuoreka
Hanpasnenus u mytu LIOK
MAaKpO3BOJIFOLIMHI https://m.edsoo.ru
/863e9cle
HeobOpatumocTb 3BOIIONNH
Uctopus xu3nu Ha 3emiie 1
METOJIbI €€ U3yUYECHU
bubauoreka
T'unoresnl MPOUCXOXKICHUS ]_[OK
JKM3HHM Ha 3emiie https://m.edsoo.ru
/1863ea5ab
bubauoreka
PazButue xu3Hu Ha 3emie HOK
I10 3paM U MepUoIaM https://m.edsoo0.ru
/863eabbe
OCHOBHBIE 3TAIBI YBOIOIUN
PacTUTENHHOTO U JKUBOTHOTO
bubanoreka
mupa. [Ipaktudeckas pabora
Ne 1 «M3yuenune 0.5 HOK
HMCKOIIAEMBIX OCTATKOB https://m.eds00.i
. /863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUTEKITUSX )
Bbubnnoreka
CoBpemeHHas cucrema LTOK

OpPTaHUYeCKOTo MUpPa

https://m.edso0.ru
/863ea48e
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Bubnuoreka

DBOJTIOLIHS YEJIOBEKa LHOK
(anTpOMIOreHe3) https://m.edsoo.ru
/863eac2c
bubnuoreka
JBrxyie cuibl ((haKTopbl) ITOK
AHTPOIIOreHE3a https://m.edsoo0.ru
/863ead44
OcHoBHbIE CTaTUU
SBOJIIOIIMH YEJIOBEKA
UYenoBeueckue pachl U EHO(SIJEHOTGM
MIPUPOIHBIEC aanTallN
qepncliBeKa https://m.edsoo0.ru
/863eaea?
PesepBHBIii ypOK.
O6o0muieHne o Teme
«BO3HUKHOBEHHE U
pa3BUTHE KU3HU HA 3eMIIe»
DKoJorus Kak HayKa
bubnmnoreka
Cpensl oOuTanus u ITOK
HKOJIOTHYECKUE (PaKTOPbI https://m.edso0o0.ru
/863eafec
AOGuoTtndeckue (HakTopsbl.
JlabopaTtopHas padota Ne 3.
«Mopdonorudeckue Bus
0COOEHHOCTH PaCTCHHUM U3 IgIJEHOTeKa
Pa3HBIX MECT OOUTaAHUD. 0.5 E[t /im.ed
ps://m.edso0o.ru
JlabopaTtopHas padota Ne 4.
Ooparopras padora N /863eb10e
«BrnusHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB
KoJeyca»
bubnmnoreka
HOK

buotnueckue GpakTops

https://m.edsoo.ru
/863eb348
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OKOJIOTUYECKHE

XapaKTePUCTHKU
2 | momymsauuu. [IpakTrueckas 05
4 | pabora Ne 2 «[logcuér '
IJIOTHOCTY IOMYJISALIAN
pa3HBIX BUJOB PACTECHHID»
bubnuoreka
2 | CooOuiecTBa OpraHU3MOB — LIOK
5 | Owuonenos https://m.edsoo.ru
/863eb46a
bubnmoreka
2 | DKOJOTHYECKHE CUCTEMBI LIOK
6 | (PKOCHUCTEMBI) https://m.edsoo.ru
/863eb46a
OCHOBHBIE TIOKa3aTeNN
bubnmoreka
9KOCHCTEMBI.
2 DKOJOTHYECKHE MUPAMHIbI HOK
7 Choi P ' https://m.eds00.ru
BOICTBa SKOCUCTEM. /863eb5fa
Cyxkueccus
2
3 [IpupoanbIe 5KOCUCTEMBI
2 | AHTpomoreHHbIe
9 | »oKocucTeMBI
bubnuorexa
buocdepa — rnobanpHas LIOK
9KOCUCTEMA 3EMIIN https://m.edso0.ru
/863ebb5e
bubnuoteka
3 | 3akoHOMepHOCTH HOK
1 | cymecrtBoBaHus 6uochepsl https://m.eds00.ru
/863ebd16
3 | UYenosedecTBo B Omochepe
2 | 3emum
bubnmnoreka
3 CocyiiecTBoBaHUE TPUPOABI IIOK
3 | U ueroBevecTBa https://m.edso0o.ru

/863ebale
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PesepBHbIii ypOK.
O0001IeHEe TEMBI
«CooburecTBa u
9KOJIOTHYECKUE CUCTEMBI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YUYEBHO-METOJANYECKOE OBECIHEYUEHUE OBPA3OBATEJIBHOI'O NPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
1. buonorus .10 knacc: y4e6. 151 obmeo0paszoBat. opranuzaiuii: 6a3oBsiii yposens / (/. K. benses, I'.M.lamupi, JI.H.

Kysnenona u np.); nox pen. JI.K. bensenera u ['.'M. Ipimimna. - 2-e uza. - M.: [Ipocsemenne 2015. - 223 c.s: ui.

2. buonorns. 11 xmace: yue6. ans o6meodpa3zoBaBat. oprannzanuii: b63 6a3oBerii yposens/ ([.K. bensenes, I1.M. boponus, I'.M. Jlprmmut; mpocsemieHue,
2014. - 224 c.: n.

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU UHTEPHET






