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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpaMMmbl MO0 OUOJIOTMH TEOPETUYECKYI0 OCHOBY JJIsi ONPENETICHUS MOAXOA0B K (hOPMHUPOBAHUIO
cojmepkanuss  ydueOHoro mpeamera «buomorms»  coctaBmiu:  koHuentyaneHele  nonoxenus DOI'OC  COO o
B3aMOOOYCIIOBIEHHOCTH IIeJIeH, CO/IepKaHusl, pe3yabTaToB 00yueHHs] U TPeOOBaHM K YPOBHIO MOJITOTOBKH BBITYCKHUKOB,
HOJIOKEHUST 00 OOMmMX LEeNsX MU NPUHLHUIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHME CHUCTEMbl CPEIHEro OOIIero
oOpazoBanus B Poccuiickoit @enepanum, a Takke MOJOKEHUS O crneuuduke Onosoruu, €€ 3Ha4YeHUM B IO3HAHUU KUBOU
OpUpOJIbl U 00ECIIEUeHUH CYLIECTBOBAHUS YEJIOBeuecKoro oomectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSIM, OIPECIICHBI
OCHOBHbIE (DYHKLIMM IPOrPaMMBbI 110 OUOJIOTHHU U €€ CTPYKTYpa.

[IporpamMma 1o OwoNOTHHM MaéT MPEACTaBICHHE O IEsIX, 00 oOmel crparerud OOydeHUs, BOCIIMTAHUS U Pa3BHTHUSA
o0yJarommxcsi CpeAcTBaMU ydeOHOTro mpeamera «buosorus», ompenenser o0si3aTeIbHOE MPEIMETHOE COJCpKAHUE, €TO0
CTPYKTYPY, pacrlpeiesicHre 1o pa3jiejiaM U TeMaM, PEeKOMEHIyeMYIO TOCIIeI0BATEIbHOCTh N3YUEHUsT YI4eOHOTO MaTepuaia C
yu4€TOM  MEXIPEIMETHBIX W  BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM  0Opa30BaTEJIBHOTO  MpoIecca, BO3PACTHBIX
0COOEHHOCTEH 00yUYaroIIMUXCS.

B mporpamme mo OMOJOTHMH Takke YYUTHIBAIOTCS TPEeOOBaHUS K TUIAHUPYEMBIM JUYHOCTHBIM, METalpeAMETHBIM U
peAMETHBIM pe3yibTaTaM O0ydeHHUs B (DOPMUPOBAHMM OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIBLHOM JEATEIbHOCTU/YUeOHBIX
JEUCTBUN 00yYaroIMXCsl IO OCBOEHUIO COIEPHKAHUSI OMOJIOTUYECKOT0 00pa30BaHUsl.

B nporpamme no 6monorun (10—11 kiaccel, 6a30BbIil ypOBEHb) peaan30BaH MPUHIIMI MPEEMCTBEHHOCTH B U3yYEHUU
Oouonoruu, Ojaroaaps yeMy B HEH MPOCMATPHUBAETCsl HANpPaBICHHOCTh HAa PAa3BUTHE 3HAHUMU, CBSI3aHHBIX C (hOpMHpPOBaAHHEM
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUS, LICHHOCTHBIX OPUEHTALMI JIMYHOCTH, 3KOJOTHYECKOIO MBIIIJIEHUS, TPEACTABICHHUM O
310pOBOM 00pa3e KU3HM M OepeKHbIM OTHOLICHHEM K OKpy’Karolled npupoaHoi cpene. [loaToMy Hapsny ¢ uU3ydeHHEM
001IeONOIOrMYECKUX TEOpUH, a TakKe 3HAaHMW O CTPOCHHUU JKUBBIX CHCTEM pAa3HOrO paHra M CYHUIHOCTH OCHOBHBIX
IPOTEKAIOIIMX B HUX MPOIECCOB B MPOrpaMMe MO OUOJIOIMM YAEJEHO BHUMAHHE HCIOJB30BAaHUIO IMOJIYYEHHBIX 3HAHUU B
MOBCEAHEBHON >KM3HM [JIsl pElIeHUs] MNPUKIAIHBIX 3a/lad, B TOM 4Hcle: NpO(UIAKTHUKKA HACJIEICTBEHHbIX 3a00JeBaHUMN



YCJIOBCKAa, MCIHUKO-TCHCTHUYCCKOI'O KOHCYJIbTHPOBAHUA, 00OCHOBaHMS SKOJOTHMYECKHU HGHGCOO6p33HOFO IIOBCIACHHUA B
OKpY)KaI-OHICﬁ HpHpOI[HOﬁ Cpcac, aHalIn3a BIIMAHUA XO3SMCTBECHHOU ACATCIbHOCTH YCJIOBCKA Ha COCTOAHHC IPUPOIHBIX H
HCKYCCTBCHHBIX 3KOCHUCTCM. Ycunenue BHUMAaHMA K HpI/IKJIa,HHOﬁ HaIIPaBJICHHOCTH y‘{e6HOFO npeamMeTa «buonorus»
IMPpOAUKTOBAHO HGO6XOI[PIMOCTI>IO oOecreyeHus YCJIOBHﬁ sl pCIICHUA OHHOﬁ N3 AaKTyaJIbHBIX 3aJa4 IIKOJIbHOT'O
OMOJIOrIYECKOT0 O6p330BaHI/I$I, KOTOpad Ipcarojiaracrt q)OpMHpOBaHI/Ie y 06yanOHlHXCH CITOCOOHOCTH AaIlITUPOBATHCA K
HN3MCHCHUAM JUHAMHWYHO PA3BUBAIOIICTOCA COBPEMCHHOI'O MHUpA.

buonorus Ha ypoBHE cpeaHero o6miero oopa3oBaHus 3aHMMAeT BaxkHOe MecTo. OHa obecrnieunBaeT (HOPMHUPOBAHUE Y
oOyJarouuxcsi MPEJACTaBICHUNM O HAay4YHOW KapTUHE MHpa, pacmupseT ¥ 0000IaeT 3HaHMS O >KUBOM mpupone, eé
OTJINYUTENBbHBIX NPHU3HAKAX — YPOBHEBOW OPraHMU3allid W HBOJIIOLUH, CO3AAET YCJIOBHS JUISl: MO3HAHUS 3aKOHOB >KHBOM
npupoasl, GopMHpPOBaHUA (DPYHKIIMOHAILHOM T'PaMOTHOCTH, HaBBIKOB 3/I0pOBOTO U 0Oe€30macHoro ooOpasza >KU3HH,
HKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOI'O OTHOLIECHHUS K )KMBOW IIPUPOJIE U YEIIOBEKY.

bonbiioe 3HaueHne OMOSIOTUS UMEET TaKKe NIl PELIEeHUs] BOCIUTATENbHBIX M PAa3BUBAIOIIMX 3aJ1a4 CPEAHEr0 OOIIEro
oOpa3zoBanusi, couuaiu3zauuu oOywaromuxcs. M3ydyenwe Owuonoruum oOecrieyuBaer ycioBHs s (DOPMHUPOBAHUS
UHTEIJICKTYyalbHbIX, KOMMYHHUKAIIMOHHBIX ¥ WH()OPMAIIMOHHBIX HABBIKOB, JCTETUYECKOW KYJIbTYpPHI, CIIOCOOCTBYET
WHTETpaIi OUOJIOTMYECKUX 3HAHWN C MPEACTABICHUSIMHU U3 JIPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH, (DM3UKH, XUMUU U
reorpadun. Ha3BaHHBIE MONOXKEHUS O TNpeAHA3HAYCHUHM Yy4yeOHOro mnpenMera «buonmorus» cocTaBuIM OCHOBY IS
oTmpezeNieHus OX00B K OTOOPY M CTPYKTYPHUPOBAHUIO €r0 COJIEPKaHus, IPEACTABICHHOTO B MPOTpaMMe 1Mo OMOJIOTHH.

Ot6op comepxxkanus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM  ypOBHE OCYLIECTBIEH C TO3UMLUN
KyJIbTYPOCOOOPA3HOTO TOJIX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOIIUECs JTOKHBI OCBOUThH 3HAHUSI M YMEHHMsI, 3HAUYUMBIC
JUtst popMUpOBaHUS OOIIEH KyJIbTYpPbI, ONPEICISIIONINE aIeKBAaTHOE MMOBEICHUE YEJIOBEKa B OKPYKAIOIIEH MPUPOIHOMN Cpeie,
BOCTpPEOOBaHHbBIC B MOBCEIHEBHOM JKU3HU U MPAKTUYECKON AesiTeabHOCTH. Oco00e MECTO B ATOW CUCTEME 3HAHWM 3aHUMAIOT
AJIEMEHTHI COJICP)KaHMs, KOTOpPbIE CIyKaT OCHOBOM i1 (POPMHUpPOBAHMS TPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTHHE MHpa M IIEHHOCTHBIX OPHUEHTAIUSAX JIMYHOCTHU, CIIOCOOCTBYIOIIMX TyMaHMU3allUU OUOJOTUYECKOTO
00pa3oBaHUsl.

CTpyKkTypupOBaHUE COJEpKaHHUs y4eOHOro Marepvalia B MpOorpaMMme MO OHOJIOTMH OCYIIECTBIEHO C YYETOM
OPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOJBI, O €€ YpOBHEBOH OpraHU3aluu U



9BOJIFOIIHH. B cooTBercTBHU C 3THUM B CTPYKTYPC y‘-ICGHOFO npecamMceTa «buonorusy» BBIACJICHBI CICAYIOHIUEC COACPIKATCIILHBIC
nuHuu: «buojorus kak HayKa. MGTOIIBI Hay4YHOI'O IIO3HAHH:A, «KneTka kak Owmojormueckas CHUCTCMA», «OpFaHI/IBM KakK
Ouosoruyeckas CHUCTCMaA», «Cucrema u MHOFOO6paBI/IC OpPraHu4CcCKOro Mupa», ((QBOJIIOHI/I}I YKMBOU IIpUpOALI», «IKOCUCTEMBI
" IIPUCYIITUEC UM 3daKOHOMCPHOCTH).

[enp n3ydeHus ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJEHUE OOYYArOIIMMMCS 3HAHUSIMH O
CTPYKTYpHO-(PYHKIIMOHAIBHON OpraHM3allid >KUBBIX CHCTEM Pa3HOrO paHra U MpHOOpEeTEeHHE YMEHHM HCIOJIb30BAaTh ITH
3HAHMS IJIS1 TPAMOTHBIX JE€HCTBUN B OTHOIIEHUHA OOBEKTOB KMBOW MPUPOJBI U PEIICHUS PA3IMYHbIX KU3HEHHBIX IPOOJIEM.

JlocTkeHre Lenu u3ydeHus ydeOHoro npenmera «buonorus» Ha 0a30BOM YpOBHE O0OECHEUMBAETCS PELICHUEM
CIEAYIOIMX 3a/1ay:

OCBOEHHE OOYyYaroIIMMHUCA CHUCTEMbl 3HAaHMM O OHMOJOTMYECKHX TEOpHUSIX, YUYEHHSX, 3aKOHaX, 3aKOHOMEPHOCTSX,
TUI0TE3aX, MpaBUjIaxX, CIyKaluX OCHOBOHM sl (POPMHUPOBAHUS TMPEACTABICHUI O €CTECTBEHHO-HAyYHOW KapTUHE MHUpPA, O
METO/aX HAYYHOrO IO3HAHHUS, CTPOEHUH, MHOTOOOpPA3UU U OCOOEHHOCTSX >KMBBIX CHCTEM PA3HOTO YPOBHS OpraHU3alluH,
BBLAIOLINXCS] OTKPBITUSX U COBPEMEHHBIX UCCIEAOBAHUAX B OUOJIOTUY;

dbopmupoBaHre y 0O0yYaroOUUXCs IMO3HABATEIbHBIX, MHTEIJICKTYIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B MpoIecce
aHaIKM3a JaHHBIX O MYTAX Pa3BUTHUs B OMOJIOTUM HAYYHBIX B3TJISJIOB, MJIEH W TOJXOJIOB K M3YUYEHUIO KUBBIX CHUCTEM Pa3HOTO
YPOBHSI OpraHu3aluy;

CTaHOBJICHHE y OOYdYaroIuxcsi OOIIeH KyJbTypbl, (DYHKIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U
OIICHUBAThH SIBJICHUS OKPYIKAIOIIETO0 MHpa >KHBOW MPHUPOABI Ha OCHOBAHWW 3HAHHWK M OIBITA, MOJYYCHHBIX MPU W3YYCHHH
OMOJIOTHH;

dbopMupoBaHre y O0OYYaIOMMXCS YMEHHMHM WJUTFOCTPUPOBATH 3HAYEHWE OWOJOTWYECKUX 3HAHWNA B TIPAKTUYECKOM
NEATEeIIbBHOCTH YeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpOoOMOTEXHOJIOTHIA;

BOCIIUTAaHUE YOEXKJIEHHOCTH B BO3MOXKHOCTHM IIO3HAHUS YEJIOBEKOM >KHUBOM MPHUPOJIBI, HEOOXOIUMOCTH OEpEKHOTrO
OTHOIIEHUS K HEeH, COOIOIEHUS STUYECKUX HOPM TP MPOBEECHUN OMOJOTUYECKUX UCCIIeI0BAHNUIA;



OCO3HaHHWE IIEHHOCTH OMOJOTHYECKUX 3HAHUH I MOBBIIICHHS YPOBHS 3KOJOTUYECKON KYIbTYPHI, A1 (OPMUPOBAHUS
Hay4HOI'O0 MUPOBO33PECHU;

IPUMEHECHUE TPUOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCETHEBHOM JKM3HM JJII OLIGHKH IIOCJEJICTBHM CBOEH
JEATEILHOCTH TI0 OTHOIICHUIO K OKPYXKAIOIICH cpeae, COOCTBEHHOMY 370pPOBBIO, OOOCHOBaHHME W COOJIOJIEHHWE Mep
npodrtakTHKY 3200 IeBaHUH.

B cucreme cpegnero oOmiero obpazoBanusi «buonorus», nsydaemas Ha 0a30BOM YpPOBHE, SBIISETCS 00s13aTEIbHBIM
y4eOHBIM IIPEIMETOM, BXOJIAIIMM B COCTaB IIpeAMEeTHON 00sacTu «EcTecTBEeHHO-HAYYHBIE TPEAMETHI».

JIns n3ydeHus: OMoJIOruu Ha 0a30BOM ypOBHE CPEIHEro 00IIero oopaszoBanus oTBoAuTcs 68 "acoB: B 10 kiacce — 34
yaca (1 gac B Hegemo), B 11 kmacce — 34 gaca (1 yac B HeZlelmo).

COILEPKAHUE OBYUEHUS
10 KVIACC
Tema 1. buosiorust kKak Hayka.

buonorust xak Hayka. CBs3b OMOJIOTMH C OOUIECTBEHHBIMH, TEXHUYECKMMH WU JPYTHMMU €CTECTBEHHBIMU HayKaMH,
¢unocodueit, STUKON, ICTETUKON M mpaBoM. Ponb Ouonoruu B (POpMUPOBAHMM COBPEMEHHOW HAYYHOM KapTHHBI MHUpA.
Cucrema OMOJIOTMUECKUX HaYyK.

MeTtonpl TO3HaHUS JKUBOW TIPUPOABI (HAOMIOIEHHWE, OJKCIEPUMEHT, OIMCaHWEe, W3MEpPeHHUe, Kiaccuukanms,
MOJICTMPOBAHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

[Toptpersl: Y. Hapsun, I'. Menaens, H. K. Konbios, /Jx. Yorcon u @. Kpuk.



Tabsauubl 1 cxeMbl: «MeTo bl MO3HAHMS )KUBOU PUPOIBI.

JlabopaTopHble U NpaKkTHYECKHE PAdOTHI:

HpaKTI/I‘IeCKaH pa60Ta Ne 1. «Mcnonp3oBanue Pa3INYIHbIX MCTOJOB IIPpHU U3YUCHUU OMOJOTHYECKHX OOBEKTOBY.

Tema 2. 7)KuBble cuCTeMbI U UX OPraHU3aIMS.

Kusbie cucteMbl (OMOCHUCTEMBI) Kak TpeAMET W3ydeHHs Ouosioruu. OTiaudue >KUBBIX CHUCTEM OT HEOPTaHUYEeCKOU
IIPUPOLBI.

CaoiicTBa OMOCHCTEM U WX pa3HOOOpa3ue. YPOBHHM OpPTraHM3aIMU OMOCHUCTEM: MOJIEKYJISIPHBIN, KJIETOUHbIN, TKAHEBbIH,
OpraHU3MEHHBIN, MOMYJISIIIUOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUI ), OMoC(epHBIA.

JemoHcTpanuu:

Tabnauibl 1 cxembl: «OCHOBHBIE IPU3HAKY KU3HNY», « Y POBHU OPTaHU3AIIMN KUBON TPUPOIBIY.

Oo6opynoBanue: Mojenab MoJiekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHUE KJIETKH.

XHUMHUYECKUN COCTaB KJICTKH. XHWMHUYECKHUE DJIICMCHTHI: MaKpO2JIEMCHTBI, MHUKPOJ3JICMCHTHI. B0)1a N MHUHCPAJIBbHLBIC
BCIICCTBA.



@yHKIMU BOABI 1 MUHEPAJIbHBIX BEUIECTB B KieTke. [lognepxanue ocMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTBI — MOHOMEphl OenkoB. He3ameHumble M 3aMEHHUMBIE
AMUHOKHCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. YPOBHU CTPYKTYpbl OEJIKOBOM MOJEKYJIbl (II€pBUYHAS, BTOPUYHAs, TPETUYHAS U
YeTBEPTUYHAS CTPYKTYpa). XUMHUECKHE CBOMCTBA OenkoB. buonornueckue QpyHKnu OEIKOB.

®depMeHTHl — Ouonornueckue karaiausatopsl. CTpoeHue (epMeHTa: aKTHBHBIA LEHTP, CyOCTpaTHas CrenupuIHOCTb.
Kodepmentsl. Butamunbl. Otinuust epMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

VYrieBosbl: MOHOCaxapuisl (TIIOK03a, pubo3a U Ae30KcupuO03a), Aucaxapuibl (caxaposa, JaKT03a) U IMOJIHcaxapuabl
(kpaxmal, TJIMKOTeH, 1eJUTI0J103a). bruonornyeckue GyHKINU YriIeBOIO0B.

JIunuapl: Tpurauuepuabl, Gpochonunubl, crepousl. 'napodunsHo-ruapodoOHbIe cBOMCTBA. buonornyeckue GpyHKIuu
aunuioB. CpaBHEHHE YIII€BOIOB, OEIKOB U JJUIUI0B KaK HICTOYHUKOB SHEPTHUU.

Hyxneunossie kucnotel: JJHK u PHK. Hykneotunsr — MoHOMeEpbI HYKJIEMHOBBIX KUCIOT. CTpoenue u pynkuun JJHK.
Crpoenune u pynkiuu PHK. Buast PHK. AT®: crpoenue u pyHkuuu.

Huronorust — Hayka o kietke. Knerounas teopust — mpumep B3aMMOJEUCTBHS UAEH W (aKTOB B HAyYHOM IO3HAHHM.
Metoabl U3y4eHus KIETKH.

Krnerka kak menoctHas xuBasi cuctema. OO01e npu3Hakd KJIETOK: 3aMKHYyTasi Hapy»KHas memOpana, mosekysbl JJTHK
KaK TeHeTHUUYECKH anmapar, CucTeMa CUHTe3a Oerka.

Tunel KJIETOK: dyKapuOTHYECKasi U TpokapuoTudeckas. OCOOEHHOCTH CTPOCHUS MTPOKAPUOTHUYECKOM KiIeTku. KieTtounas
cTeHka 6aktepuil. CTpoeHHE dYKapUOTHIECKON KJIETKH. OCHOBHBIE OTJINYHUS PACTUTEIBHON, ’KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBHI KJIETOK — KJIETOYHASI CTEHKA, TTIUKOKAIUKC, nX pynkmuu. [lnazmatudeckas memOpaHa, eé
cBorictBa u (yuknuu. [luromnazma mu e€ opranowmbl. OmgHoMemOpaHHbIe opraHousl kieTku: DIIC, ammapat [onbmxw,
I1M30COMBI. [lolyaBTOHOMHBIE OpPraHOW/BI KJIETKW: MUTOXOHJAPHH, MIACTUABI. [IpoucxokaeHne MUTOXOHIPUM W TUIACTHUL.



Buner mnactun. HememOpanHble OpraHoubl KIETKH: PHUOOCOMBI, KIETOYHBIM LEHTp, IEHTPUOIHU, PECHUYKH, KTYTHKH.
DyHKIMY OPraHOUIOB KIETKU. BKiIroueHus.

Snpo — perynsTopHbld LEeHTp KieTku. CTpoeHue sapa: siiepHas 000JI0uKa, KapuoIlla3Ma, XpOMaTHH, SAPBILIKO.
XPpOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.
JlemoHcTpanuu:

IToprpetsl: A. JIeBenryk, P.I'yk, T.IIIBann, M. llneiinen, P.Bupxos, [x.Yorcon, @.Kpuxk, M. Yunkunc,
P. ®panxmun, K. M. bap.

[uarpammel: «PacnipeneneHne XMMHYECKUMX JJEMEHTOB B HEXHBOM mpuponae», «PacnpeneneHne XUMHYECKHX
AJIEMEHTOB B )KUBOU ITPUPOJIE.

Tabauipst 1 cxembl: «Ilepuonnyeckas Tabnuia XUMUYECKUX AJIEMEHTOBY, «CTpoeHHE MOJIEKYJbl BOAbD, «buocuHTes
oenka», «CtpoeHue Mojekyibl Oenkay, «CtpoeHue ¢epmenta», «HykinennoBwsie kuciotsl. JTHK», «CTpoeHue Mosekysibl
AT®», «CrpoeHne >3yKapUOTHYECKOM KIETKN», «CTpOoeHuEe KUBOTHOW KIETKM», «CTpOEHHE PpACTUTENBHOM KIIETKW,
«CTpoeHne NMpOKapuOTHYECKON KIIETKN», «CTPOCHUE s1/1pa KIETKW», « Y TIEBOABD, «JIMmuabD».

OO6opy/ioBaHKe: CBETOBOM MHKPOCKOI, OO0OpYJAOBaHHE Jis MPOBEACHUS HAOIIOACHHUM, M3MEpPEHUM, HKCIIEPUMEHTOB,
MUKPOIPEenapaThl paCTUTEIbHBIX, KUBOTHBIX U OAKTEPHUAIIbHBIX KIETOK.

JlabopaTopHble U NpaKkTHYECKHE PAdOThI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTaJIUTUYECKOW AKTMBHOCTH (PEepMEHTOB (Ha mMpuUMepe aMuiasbl WU
KaTanasbl)».

Jlabopatopnast pabora Ne 2. «M3ydeHue CTpOCHUS KJIETOK PACTCHUM, KUBOTHBIX U OaKTepUi IMOJ MHUKPOCKOTIOM Ha
TFOTOBBIX MUKPOIIPENaparax U UX OMUCAHUE.



Tema 4. ’KuznenesTeJbHOCTL KJIETKH.

OOMeH BelecTB, WK METa00IM3M. ACCUMUIIALINS (TIJIACTUYECKUN 0OMEH) U TUCCUMUIIAIINS (PHEPTreTUUeCKuil 0OMEH) —
JIBE€ CTOPOHBI €IUHOTO Tpoliecca MeTabonu3Ma. Posb 3aKk0HOB COXpaHEHUs BEIIECTB M SHEPTUU B TOHUMaHUU MeTaboIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGMHBIN U rerepoTpodHbii. Ponb pepMeHTOB B OOMEHE BEIIECTB W MPEBPALICHUH
IHEPIUU B KIETKE.

®otocunTe3. CBeroBas M TeMHOBas (a3bl (orocuntesa. Peaknum Qorocunteza. DddexkTuBHOCTS (PoTOCHMHTE3A.
3naueHne (OTOCHHTE3a ISl KU3HU Ha 3emuie. BiusHue ycinoBuil cpenbl Ha (OTOCHHTE3 M CHOCOOBI MOBBILIEHUS €r0
IPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUI.

XeMOCHHTEe3. XEMOCUHTE3NPYIOIIHNE OaKTEpUH. 3HAYECHNE XEMOCHHTE3a IS )KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. Paciienienrue BemecTB, BhIJICICHUE U aKKyMYJIUPOBAaHUE SHEPTUH B KIIETKE. DTarlbl
SHEpreTudyeckoro obOmena. I'nmukonus. bpoxenue u ero Bujabl. KuciopogHoe OKHCICHHE, WIM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe dochopunupoanue. IPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakuu matpuunoro cuntes3a. ['enetrnueckas nndopmanus u JHK. Peanuzauus renernueckoid uHGOpMAaIMU B KIETKE.
['enernueckuii koa u ero cpoiictBa. Tpanckpurnuus — MarpudHbiii cunte3 PHK. Tpancmsmus — OuocunTes Oenka. DTtaribl
TpaHcisiiu. KonupoBanue aMmuuokucnoT. Poibs pubocom B OuocuuTese Oenka.

Hexknerounsie hopmbl xku3au — Bupychl. Mctopus otkpeitust BupycoB (. Y. IBanoBckuit). OCOOEHHOCTH CTPOCHUS U
KU3HEHHOTO IMKJIa BUPYcoB. bakrepuodaru. bonesnu pacteHuil, )KUBOTHBIX W YeNIOBEKa, BhI3bIBAEMbIE BUpycamMu. Bupyc
uMmmyHoseuiuta uyenoeka (BUY) — BozOymurens CIIN[la. OOpaTHas TpaHCKpHUIIMS, peBepTaza W HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBAHMIA.

JdeMoHcTpanuu:

IMoptpetsl: H. K. Konsuos, /1. Y. UBanoBckuii, K. A. Tumupsszes.



Tabauubl u cxeMbl: «Tumbl mutanusy, «Metadoanuzmy, « MUTOXOHIPHSY, « DHEPTETHICCKUN 00MEH», «XITOPOILIacT,
«Dotocunte3», «Crtpoenue JIHK», «Ctpoenue u ¢dyHkiuoHnupoBanue reHayn, «Cunre3 Oenka», «l'eHeTHYeCKUil KOy,
«Bupyce», «baktepuodarn», «Ctpoenue u xxusHeHHbIN nuki Bupyca CIIM/a, 6akrepuodaray, «Permxarus JJHK.

Oo6opynoBanue: Moaenu-anmiukauun «Yasoenue IHK u tpanckpunuus», «buocunres 6enka», «CTpoeHUe KIETKWY,
Mozenb cTpykrypsl JIHK.

Tema 5. PazMHoO:KeHHE U HHAUBUAYAJBHOEC PA3BUTHUE OPTraHU3MOB.

KneTounelii UMK, WIM XU3HEHHBIM LUK KieTku. MHTepdaza u mwuros. Ilpoueccel, mporekaromue B uHTEpdase.
Pernmukanms — peakius Marpuudoro cuare3a JJIHK. Ctpoenne xpomocom. XpoMOCOMHBIA HAOOp — KapuOTHUIIL. JIUTIIIOUIHBII 1
raruIONHBIM XpOMOCOMHBIE HaOOpbl. XpomaTuabl. L{uToornueckue OCHOBBI Pa3MHOKEHUS W UHAMBUIYAJIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Ctaguu mutosa. IIporiecchl, MpoUCXOadIe HA Pa3HbIX CTAAUAX MUTO3a. buonornueckuit
CMBICJT MUTO3A.

[Iporpammupyemast rubesb KJIETKU — arornTo3.

@opMBI pPa3MHOKEHHUS OpPraHU3MOB: Oecrosoe W MoJoBoe. Buabsl Oecnonoro pasMHOXKEHHS: [EIEHHE HaIBOE,
MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpPA30BaHME, BEreTaTUBHOE pa3MHOXKeHHE. VICKyccTBEHHOE KIIOHMpOBaHHE
OpPraHU3MOB, €r0 3HaYE€HHE VISl CEJICKLUU.

ITonoBoe Pa3MHOIKCHHC, €TO OTIINYHUA OT OecroJIoro.

Meito3. Cragum wmenosa. Ilpoueccel, mnpoucxonsdiue Ha craausx Meno3a. [loBemeHne XpomMocom B Meio3e.
Kpoccunrosep. buonorndeckuii CMbICII U 3HAUEHUE MEN03A.

['amerorene3 — mporiecc 00pa30BaHUS MOJOBBIX KIETOK Y >KMBOTHBIX. lloJIOBBIE jKene3bl: CEMEHHUKH W STMYHMKH.
OOpa3zoBaHue U Pa3BUTHE MOJOBBIX KIETOK — raMeT (CIepMaTo30u/l, SMIEKIIeTKa) — cliepMaTorene3 u oBorene3. OCoOEHHOCTH
CTPOEHUS SUILIEKIETOK U criepMaTro3ouoB. OmiogorBopenue. [laprenorenes.



WuauBuayanbHOe pa3BUTHE (OHTOreHe3). DMOpHOHATBHOE pa3BuTHe (3MOpHOreHe3). DTanbl SMOPHOHATIBHOTO Pa3BUTHS
y TO3BOHOYHBIX JKUBOTHBIX: JpOOJiEeHHE, TacTpyisuusi, opraHoreHe3. [loctamOpuoHanbHOE paszButHe. TuUIlbI
NOCTAMOPHUOHAJIBHOTO PAa3BUTHS: IpsMOe, HenmpsMoe (JIMYMHOYHOE). BiusiHue cpenapl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

PocT u pazButue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHHUSI: CTPOECHUE CEMEHH, CTAJIUN PA3BUTHA.
JlemoHcTpanuu:

Tabmuipl 1 cxembl: «DOpMbI Pa3MHOXKEHHST OPraHU3MOBY», «J{BOHHOE OIIOJAOTBOPEHUE Y LIBETKOBBIX PACTEHUI»,
«BereratuBHOE pa3sMHOXKEHHME pacTeHUil», «Jlenenue kierku OakTepuity, «CTpoeHHE TNOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerounwii mukim», «Pemmukanms [JHK», «Mwuto3», «Meho3», «lIpsmMoe u Hempsmoe pa3BUTHED,
«["ameToreHnes y MIIGKONUTAIOIINX U YEJIOBEKa», « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O06opynoBaHKe: MUKPOCKOTI, MUKPOTIPENAPATHI «CniepmaTo3ou sl MJIEKOTTUTAIOLLIET O, «Slitneknerka
MJIEKOMUTaromero», «Kapuokrnnes B KieTKax KOpelKa JyKa», MarHUTHAsE MOZENb-alIIMKanus «/leneHne KIeTku», MOJelb
JIHK, Mmoznenb meTtadazHoi XpOMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JIabopatopHas padota Ne 3. «HaOmroieHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKPOMPENApaTax».
JIaboparopHas padota Ne 4. «M3ydyeHue cTpoeHus MOJOBBIX KIETOK HAa TOTOBBIX MUKpOIpEnapaTax».

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmet u 3a7auu reHeTUKH. VicTopus pa3BUTHSI TeHETUKHU. POJIb ITUTONOTUY U SMOPUOJIOTHY B CTAHOBJICHWU M€HETHUKHU.
Bkman poccuiickux © 3apyO€KHBIX YUYEHBIX B pa3BUTUE TEHETUKH. METOAbl TEHETHKW (THOPUI0IOTHYECKUH,
IUTOT€HETUYECKUH, MOJIEKYJIApHO-TeHEeTUYeCKui). (OCHOBHBIE TI'€HETHUYECKHME TOHATUA. ['eHeTH4eckass CHMBOJIMKA,
HCIOJIb3yEMasi B CXEMax CKPEIIMBAHUM.



3aKOHOMEPHOCTH HACJIeIOBAaHUS MPU3HAKOB, ycTaHOBJieHHbIEe [. Mennenem. MoHOrHOpHIHOE CKpeUIMBaHUE. 3aKOH
eMHO00pa3usi TuOpUIOB MepBOro mokosieHus. [IpaBuio moMuHUpoBaHUS. 3aKOH paclIeIUVIeHHs Mpu3HakoB. [umnoresa
YUCTOTHI TaMeT. [loHOe U HenoJIHOE TOMUHUPOBAHUE.

JurnOpunHoe CKpemmMBaHue. 3aKOH HE3aBUCHMOIO HAcleJOBaHHUs NPU3HAKOB. LluToreHeTnueckue OCHOBBI
TUTHOPUIIHOTO CKpEIIUBaHMs. AHATM3UPYIOIIee CKpenmBaHue. VCnonp30BaHWE aHAIM3HPYIOMIETO CKPEIIUBAHUS IS
oTpezieNieHus! TeHOTHIAa 0COOH.

CuermieHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mo cuenjieHHOMY HacleAOoBaHUIO reHoB. Hapyienue
CLEIUIEHUS TEHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHEl}I TCOPHA HACIICACTBCHHOCTH. I'eneTnueckue KapThI.

I'enetnka mnosma. XpOMOCOMHOE ONpENENICHHE TIoja. AYTOCOMBI M IIOJOBBIE XPOMOCOMBL. ['OMOraMeTHele U
reTeporaMeTHsle oprann3msel. HacinegoBanue npru3HakoB, CUEIUIEHHBIX C ITOJIOM.

N3meHunBoCcTh. Buabl M3MEHUMBOCTH: HEHACJIEACTBEHHAs W HACIEACTBEHHas. Posib cpelbl B HEHACIEACTBEHHOU
U3MEHUYMBOCTU. XapaKTepUCTUKa MOAU(PUKALIMOHHON M3MEHYMBOCTH. BapuanmoHHbIl psin M BapuanuoHHas kpuBas. Hopma
peakuuu npu3Haka. KonnuecTBeHHbIE M KAa4eCTBEHHbIE NMPHU3HAKM M WX HOpMa peakiuu. CBoiicTBa MOAM(PUKALMOHHON
U3MEHYUBOCTH.

HacnencrBennas, uiam reHOTUNHYECKast, K3MEHYMBOCTh. KoMOMHATHBHAS U3MEHUYMBOCTL. Meiio3 U MoJIOBOM MpoIliecc —
OCHOBa KOMOMHATUBHOW WM3MEHYHMBOCTH. MyTallMOHHAs M3MEHYMBOCThH. Kitaccudukaiys MyTaluii: TeHHbIC, XPOMOCOMHBIE,
reHoMHble. YacTora W mpuuMHBl MyTanui. MyrtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEJICTBEHHOM
n3meHunBocty H. M. BaBuioBa.

BHC?II[epHaH HaCJICACTBCHHOCTb U U3BMCHUYHNBOCTD.

I'enetuka uvenoBeka. Kapuotun denoBeka. OCHOBHbIE METO/bI T€HETUKHU YEJIOBEKA: T'€HEAJOTHueCKui, OJM3HEIOBbIN,
U TOTE€HETUYECKHU, OMOXMMHUYCCKHM, MOJIEKYJISIPHO-TEHETUYECKU . CoBpeMeHHOE OIpEICIICHUE TE€HOTHUIIA:



MOJTHOT€HOMHOECEKBEHUPOBaHUE, TEHOTUIIUPOBaHKE, B TOM 4ucie ¢ nomoibto [111P-ananmu3a. HacnenctBeHHbie 3a00J1€BaHUS
YyeJioBeKa: reHHbIe 00JIe3HH, OOJIE3HU C HACIEACTBEHHOM MPEeapacoNoKEHHOCThIO, XPOMOCOMHBIE O0e3Hn. CoMaTUyecKue u
reHepatuBHbie MyTaluu. CTBOJIOBBIE KJIETKHU. [IpUHIMIIBI 310pOBOTO 00pa3a *KU3HU, TUArHOCTUKH, MPOPUIAKTUKHA U JICUCHUS
reHeTH4ecKkux Ooiie3Hell. MeuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHUE. 3HaUYECHUE MEAUIIMHCKON TeHETUKU B MPEI0TBPAICHUH
Y JICUCHUU T€HETUYECKUX 3a00JIeBaHU YEIOBEKA.

JdeMoHcTpanuu:
[Moptpetsi: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorckuii, H. 1. BaBuos.

TabGauipl 1 cxeMbl: « MOHOTHOPUIHOE CKpEIIMBAaHUE M €r0 LIMTOI€HETUYEeCKash OCHOBa», «3aKOH paCIICIJICHUS U €ro
HUTOT€HETUYECKAas] OCHOBa», «3aKOH YHCTOTBI Tamer», «/lurubpugnHoe ckpemmBanuey, «l{uTonornyeckue OCHOBBI
JUTHOPUIHOTO CKpelMBaHusD», «Meio3», «B3auMoaeilcTBuE asuleNbHBIX TE€HOB», «l €HeTHYecKHe KapThl paCTEHUH,
JKABOTHBIX W YEJIOBEKa», «l'€éHeTHMka moJyia», «3aKOHOMEpPHOCTH HACJIENOBAaHUs, CLEMJIEHHOro C mosom», «Kapuorumsl
YeJOBEeKa U >KUBOTHBIX», «BuIbl U3MeHUMBOCTHY, «MonudukannonHas u3MeHUMBOCTh», «HacnenoBanue pesyc-gpakropay,
«I'enernka rpynn kpoBu», « MyTallMOHHAsi U3MEHYUBOCTD.

OO6opynoBanue: MOJICTU-aNTUITUKAITIN «MoHnorubpugHoe CKpEIIMBaHUE, «HemnomHoe JTIOMUHHUPOBAHUE,
«J/lurnbpunnoe ckpemuBanue», «llepekpéct xpomMocoM», MUKPOCKON M MHKporpenapaTr «Jlpo3zodunay (Hopma, MyTainuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I"opox moceBHOIM.

JlabopaTopHble U NpaKkTHYECKHE PA0OThI:

JlabopatopHas padota Ne 5. «M3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U AUTUOPUAHOTO CKPEIIUBAHUS Y JPO30(HUIIbI
Ha TOTOBBIX MUKPOITpENapaTaxy.

Jlabopatopuast padota Ne 6. «/3ydenne MoampUKAIMOHHONW H3MEHYMBOCTH, MOCTPOCHHUE BapPUAIMOHHOTO psija W
BAPUALIMOHHOU KPUBOM».

Jlaboparopnas padota Ne 7. «AHanu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX MUKPOIIpErapaTaxy.



[Tpaktiueckas padora Ne 2. «CocTaBieHre 1 aHAN3 POJOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkius Kak HaykKa M MOpOILECC. 3apOoKJI€HUE celeKuu U agomectukanusa. Yuyenwe H. WM. BaBuiioBa o 1eHTpax
MPOUCXOKJICHUSI © MHOTOOOpa3usi KyJIbTYypHBIX pacTeHUU. LIeHTphl MPOUCXOXKICHUS HOMAIIHUX XKUBOTHBIX. COpT, mopoja,
IITAMM.

CoBpeMeHHbIE METO/Ibl CeNeKIIMU. MacCcoBbI U MHAMBUAYATIbHBIN OTOOPHI B CEJIEKIIMU PACTEHHUI U KUBOTHBIX. OlleHKa
aKcTephepa. biuskopoacTBeHHOE cKpenuBanue — HOpuauHT. Yucras nuaus. CkpenmBanie YUCThIX JTUHUH. ['eTepo3uc, umm
rubpuanas cuia. HepoactBeHHoe ckpemuBanue — aytOopuauur. OtaanéHHas rudpunuszanus u e€ ycrnexu. cKycCTBEHHBIM
MYTareHe3 U MOJIy4YECHHUE OIUITIOUI0B. [JOCTHKEHUS CENEKIIMU PACTEHUM, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHoorusl Kak oOTpacib NpOW3BOACTBA. ['eHHas WHXKeHepus. Otambl co3fgaHusi pexkomOuHanTHO JIHK wu
TPaHCTEHHBIX OpraHu3MoB. Kierounas nmkeHepus. Kilerounsle KyapTypbl. MUKpPOKIOHAJIBHOE Pa3MHOXEHUE PACTCHUM.
KnonupoBaHue BEICOKOIIPOTYKTUBHBIX CEIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJIOTMUECKHUE U ATUYecKue poodsemsl. [MO —

TreHETHYECKU MOJIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpauu:

Hoptpetst: H. M. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabauubl u cxembl: kapTa «L{eHTpBI TPOUCXOXKIEHUS U MHOT000pa3us KyJbTypHBIX pacTeHui», «[lopoasl mroManHmux
KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHuil», «OtrnanéHHas ruOpuauzanus», «Pabortsl akanemuka M. @. MBaHoBay,
«ITomumnongus», «O0BEKTbl OMOTEXHOJIOTHNY, «KIeTouHble KyJIbTYpbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOMY.

OOopyoBaHue: MyJISKH TIJI0JIOB U KOPHEIJIONOB JUKUX (OpPM M KYJbTYPHBIX COPTOB pacTeHUd, repOapuit
«CenbCKOX035IICTBEHHBIE PACTEHUSY.

JlaGopaTopHble 1 NpaKkTUYeCKUe padoThI:



Oxckypeust «OCHOBHBIE METOABI U JIOCTUKEHHUS CEJICKIUM PACTCHHM M JKUBOTHBIX (HA CEJEKIIMOHHYIO CTaHIIMIO,
IIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBIM YYacCTOK, B TEIUIMYHOE XO35AUCTBO, J1a0OpPaTOPUIO arpoOyHUBEPCUTETA WM
HAy4YHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBOJIOIIMOHHAA OMOJIOTHSA.

[IpennochlIku BO3HUKHOBEHHUS 3BOJIOLUOHHON TEOpHH. DBOJIIOLMOHHAS TEOpUs U €€ MecTo B Ouojoruu. BnushHue
HBOJIFOLIMOHHOW TEOPUH Ha Pa3BUTHE OMOJIOTMH U IPYTUX HAYK.

CBuzerenbcTBa 3BOJIIONMM. [laneoHToNOrMUecKre: MOCIEN0BATENbHOCTh MOSBIEHUS BUAOB B MaJ€OHTOJIOTMYECKON
JIETOMHCH, TIepexoHbie popmbl. buoreorpaduueckue: cxoAcTBO U paznudue GayH u Gprop MaTepuKkoB U OCTPOBOB.

3M6pI/IOJ'IOFI/ILIeCKI/IG: CXOACTBA U pa3InduA 3M6pI/IOHOB Pa3HbIX BHUAOB IIO3BOHOYHBIX. CpaBHHTGJIBHO-aHaTOMI/ILIGCKI/Ie:
TOMOJIOTUYHBIC, dHAJIOTUYHBIC, PYAUMCHTAPHLIC OPTraHbl, ATABU3MBbI. MOHGKyJIHpHO'6I/IOXI/IMI/I‘-I€CKI/I€I CXO0OCTBO MCXAaHHN3MOB
HaCJICACTBCHHOCTH U OCHOBHBIX METa00TNIECKUX HYTGP'I Y BCCX OPraHU3MOB.

OBomtonmonHas teopus Y. lapuna. [Ipeanochbliku BOSHUKHOBEHUS NApBUHU3MA. J[BHXKYILIME CUJIbI SBOJIIOIMUA BUOB
no JlapBuHy (M30BITOYHOE pa3MHOKEHHE IPH OTPAHHMYCHHOCTH PECYpPCOB, HeEoIpeeiaéHHas H3MEHUYMBOCTh, OopbOa 3a
CYIIECCTBOBAHKE, ECTCCTBCHHBIN 0TOOP).

Cunretrnueckas Teopust 3BooIuu (CTD) u €€ OCHOBHBIE TIOJIOKEHHUS.
MuxposBosorus. [Tonmymnsius kak eIMHUIA BUIa U SBOJIIOIUH.

JBrxymue cuibl (haKTOphI) HBOJIIOIUN BUAOB B MpUpojie. MyTalMOHHBIN MPOIEeCcC 1 KOMOMHATUBHAS M3MEHUHUBOCTb.
[TonynsunoHHbIE BOJHBI U Apeiid reHoB. 3onsamms u Murparusi.

EcTtecTBeHHbII 0TOOp — HANpaBISAIONIMI (akTop 3BOTIOLUHA. DOPMBI €ECTECTBEHHOTO 0TOOPA.



[Ipucnoco0aeHHOCTh OPraHNU3MOB KaK pe3ysbTaT dBotonuH. [IpumMeps! npucnocoOaeHuil y opranu3smMoB. ApoMop¢o3sl
U UIM0aIaNTalluu.

Bun u BunoodpazoBanue. Kpurepuu Buga. OcHoBHBIE (POPMBI BUA000pa30BaHUS: Teorpapuueckoe, SIKOJIOTHYECKOE.

Maxposomorus. @opmbl 3BosOLMKU: (UIeTHYECKast, JUBEPreHTHAs, KOHBEPreHTHas1, napauienbHas. HeoOpatumocTtsb
HBOJIIOLUY.

[IpoucxoxieHre oT HecnenuaaIu3upOBaHHbIX MPeaKoB. [Iporpeccupyromas cnenuanu3anus. AJanTUBHAsS paadalysl.
JlemoHcTpanuu:

[Toprpersl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K. M. bap, O.I'ekkens, @. Mromiep, A.
H. Cesepiios.

TaGmumpl 1 cxeMsbl: «Pa3BuTHe opraHuyeckoro Mupa Ha 3emiie», «3apoAbIIIM MO3BOHOYHBIX IKHUBOTHBIXY,
«Apxeonrtepukcy, «Popmbl 00pbObI 3a cyliecTBoBaHUE», «EctecTBeHHBIM 0TOOpP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroob6paszue nopoja KuBOTHbBIX», «llomynsuun», «MyTalmoHHass U3MEHYMBOCTEY», «ApoMopdo3by, «anoanantanumy,
«O0mmas nerenepauus», «JIBuxyiue cuiibl 3Bosonuny, «Kapra-cxema mapmpyra nytemectsust Y. Jlapsuna», «bopbda 3a
cymecTBoBaHue», «lIpucnocobneHHocTh  opraHu3MoBy,  «l'eorpaduueckoe  BHJI000pa30BaHHUE»,  «IKOJIOTUYECKOE
BUI000pa30BaHUEY.

OO0opy0oBaHME: KOJUIEKIMSI HACEKOMBIX C pa3IUYHBIMU THUIIAMU OKpPACKH, HAOOp IJIOJOB M CEMSH, KOJUICKLUS
«IIpuMepsl 3aIUTHBIX MPUCTIOCOOJEHUN Y KUBOTHBIX», MOJieTdb «OCHOBHbBIE HAIpPaBICHUS 3BOJIIOLUNY, 00BbEMHAS MOJENb
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra mMupa, Kouiekius «PopMbl COXPAaHHOCTU HUCKOMAEMBIX >KMBOTHBIX U PACTEHMID», MOJEIb
anmkanus «llepekpéct xpomocom», BiIakHbIe npernapaTel «Pa3BuTre HaCEKOMOT0», «Pa3BUTHE JATYIIKA», MUKPOIIpEnapar
«Ipozoduna» (Hopma, MyTauuu GOpMbI KPbLILEB U OKPACKH TeJa).

JlaGopaTopHble 1 NpaKkTUYeCKUe padoThI:



JIaGopartopnas padota Ne 1. «CpaBHeHHE BUAOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».

Jlabopatopnas pabota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OPTaHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3dHUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHayuHbIe TPECTABICHUS O 3apOXKICHUM KU3HU. HayuHble runmoTe3sl BOSHUKHOBEHUS )KU3HHU Ha 3emiie: abnoreHes u
naHcnepMus.  XUMHYECKas  dSBOMIONMS. AOHOreHHBIH  CHHTE3  OpPraHMYEeCKMX  BEIIECTB U3  HEOPraHUYECKHX.
DKCHepUMEHTAJIbHOE MOATBEPKACHUE XUMHUYECKOW sBoyitolMu. HavanbHble 3Tanbl Omosiorndyeckoi sBosronuu. ['mmnoresa
PHK-mupa. ®@opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHUE MPOTOKIETKHU. llepBble KIETKM W HX SBOJIIOLUA.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButne xxu3Hu Ha 3emiie o 3pam u nepuoaam. Karapxen. Apxeickas u nporeposoickas 3psl. [1aneo3oiickas spa u eé
MEPHUOJIbI: KEMOPHUICKUNA, OPJIOBUKCKUH, CHITYPUMCKUHN, T€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKUH.

Me3so030iickas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.
Kalino3olickas 3pa u €€ nepruojpl: MaJIeOr€HOBBIN, HEOT€HOBBIM, AHTPONOTEHOBBIH.

XapakTepucTUKa KJIMMaTa U TeoJIOTMYeCKUX MpoueccoB. OCHOBHBIE 3Tallbl ABOJIOLMHU PACTUTEIBHOTO U KMBOTHOTO
mMupa. ApoMopo3bl y pacTeHUil U KUBOTHBIX. [1osiBIICHIE, paCIIBET U BHIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpPraHU4CCKOro Mupa Kak OTpaKCHUC 5BOJIFOIIUH. OCHOBHBIC CUCTEMATHYCCKHE I'pyIIIbl OPraHu3MOB.

DBOJIIOIMS YeJoBeKa. AHTPOIOJOTHs Kak Hayka. Pa3BuTHe MNpeacTaBiICHUN O MPOUCXOXKJICHUHU dYesloBeKa. MeTobl
n3y4yeHHus aHTpororeHe3a. CxoAcTBa U pa3inyus YeJoBeKa U )KMBOTHBIX. CUCTEMATHUECKOE MTOJIOKEHHUE YETIOBEKA.

JBrxymue cuibl ((hakTophl) aHTpornorene3a. HacneacTBeHHas H3MEHYUBOCTh U €CTECTBEHHBIN 0TOOpP. O01IIeCTBEHHBIN
00pa3 KU3HM, U3TOTOBJICHUE OPYAUN TPY1a, MBILIJICHUE, PEYb.



OCHOBHBIE CTaJUM M BETBU 3BOJIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymelnbld, YenoBek NpIMOXOISAIIUH,
YenoBek HeaHaepranbckuii, YenoBek pasyMmHbiil. Haxoakum uHCKoOmaeMmbIX OCTATKOB, BpEMs CYIIECTBOBAHUSA, 00J1acTh
pacrnpocTpaHeHus, 00bEM IOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

UYenopeyeckue pacbl. OcHOBHbIE OOJIBIIME  pachl:  €BpoIleoujHas  (€Bpa3uiicKas), HErpo-aBCTPaJIOHIHASL
(9KBaTOpHaNIbHASI), MOHTOJIOWHAS (a3MaTCKO-aMepUKaHCKas). UepThl MpHUCIIOCOOIEHHOCTH MPEACTABUTEICH UYETOBEUYECKUX
pac K yCIOBHUSM CylllecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kpuruka pacusma.

JemoHcTpanuu:
IToptpetsl: @. Penu, JI. ITactep, A. K. Onapun, C. Muiep, I'. FOpu, Y. [lapBuH.

Tabauubl u cxeMmbl: «Bo3HukHOBeHHE COMHEYHOW CHUCTEMBD», «Pa3BUTHE OpraHmyeckoro mupa», «PacrturenpHas
KJeTka», «KuBoTHas knetka», «lIpokapuornyeckas kierka», «COBpeMEHHasl CUCTEMA OPraHMYECKOro Mupa», «CpaBHEHUE
aHATOMUYECKUX YEPT CTPOEHUS YeIOBEKa U YeIOBEKOOOpa3HbIX 00€3biH», «OCHOBHbBIE MECTA MAJEOHTOJOTHYECKUX HAXO0J0K
IIPEJKOB COBPEMEHHOIO 4eloBeKa», «J/IpeBHenmme sogu», «/pesHue mogu», «llepBble COBpEMEHHBIE JIIOAW,
«HenoBeueckue pacoh».

Oo6opynoBanue: myisiku  «lIpoucxoxkaeHue dvenoBeka» (OIOCTHI aBCTpPAJIONUTEKA, MUTEKAHTPOIA, HEaHEpTalblia,
KPOMaHbBOHIIA), CJCNKU WM U300pakeHUsI KAMEHHBIX OpYAUil MEpPBOOBITHOTO YeoBeKa (KaMHHU-YOMMEpPhl, pyOusa, ckpeda),
reoXpoHoJIornyeckas Tabnuia, KomwieKus «DopMbl COXPaHHOCTH MCKOMAEMBbIX JKUBOTHBIX U PACTEHUIN.

JlabopaTopHble U NpaKkTHYECKHE PAdOTHI:
[Ipaktuueckas padora Ne 1. «M3ydeHne nCKONMaeMbIX OCTATKOB PACTEHHM M )KUBOTHBIX B KOJIICKIIHSX).

DKCKypcust «IBOJIONMS OPraHUYeCKOTo MUpa Ha 3eMiie» (B €CTeCTBEHHO-HAYUHbBINA U KPAaeBETUECKUM My3el).



Tema 3. Opranusmsl U OKpYysKaloIias cpejaa.

DKoJIOTUs Kak HayKa. 33,[[3.‘11/1 U pasacibl SKOJOTHUU. MGTOI[LI OKOJIOIMYCCKHUX HCCJICI[OB&HPIﬁ. DKOJOTHYECKOE
MHUPOBO33PCHUC COBPCMCHHOT'O YCJIOBCKA.

Cpemﬂ obuTaHus OpraHM3MOB: BOJJHAA, HA3CMHO-BO3AYIIHAA, IIOUYBCHHAA, BHYTPUOPIraHU3MCHHAA.

Okonoruueckue pakropsl. Kinaccupukanus skogoruueckux (HpakTopo: abMoTHUYECKUE, OMOTUYECKHE U AaHTPOTIOT€HHBIE.
JleiicTBHE SKOIOTMUECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuotnueckue (hakTophl: CBET, TEMIEpaTypa, BlaxHOCTh. Doronepuoansm. [IpucrnocoOaeHuss opraHu3MoB K JICUCTBUIO
abnotnyeckux (pakTopoB. bruonornueckue puTMel.

buotnueckue ¢paktopsl. Buasl OMOTHYECKHUX B3aUMOJCHCTBUI: KOHKYPEHLUS, XUITHUYECTBO, CUMONO3 U €ro (hOPMBI.
[TapasuTtu3m, Koomepanusi, MyTyalu3M, KOMMEHCAINW3M (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpaIu3M.
3HaueHue OMOTUYECKUX B3aUMOJICHCTBUM JIJIsl CYyLIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOLIECTBAX.

DKOJIOTHUECKHE XApPaKTCPUCTUKKU TTOIYJIAINH. OCHOBHBIC TIOKa3aTeIu nomyjsaauu: 4YUCJICHHOCTb, IIJIOTHOCTD,
POKIAACMOCTb, CMEPTHOCTD, ITPUPOCT, MUTpALIUL. I[I/IHaMI/IKa YHUCJIICHHOCTH IIOITYJISIIHUNA U eé peryiaianus.

JdemoHcTpanuu:
[Moptpetnl: A. I'ym6onbar, K. @. Pynbe, D. I'ekkensb.

Tabmuubl u cxembl: kapta «lIpuponnbie 30HBl 3emim», «Cpeabl OOUTaHUS OPraHU3MOBY», «DOTONEPHUOIUZIMY,
«[Honmynsumny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJISIUU HHPY30pUU-TYhenbkny, «lluiesbie menmy.

JlaGopaTopHble 1 NpaKTUYeCKHE PadoThI:

JlaGoparopnas padota Ne 3. «Mopdosioruueckre 0COOEHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTAHUS.



JIaGopartopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJICYCa.

[Ipaktuueckas padora Ne 2. «[1oacuét MIOTHOCTH MOIMYJISIUN pa3HBIX BUJIOB PACTCHUIN.

Tema 4. Coo011ecTBa M DKOJOTHYECKHE CHCTEMBI.

Coo01iecTBO Opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUIOBAsI, POCTPAHCTBEHHAs!, Tpopuueckas (IMUIeBas).
Bunsi-nomunantel. Cesa3u B OMOIIEHO3E.

Dxosiornyeckue cucteMbl (3Kocuctembl). [loHsiTue 00 3KocucTeMe u OuoreorieHo3e. OYHKIIMOHAIBHBIE KOMIIOHEHTHI
HKOCUCTEMBI: TIPOIYIIEHThI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BemiecTB U MOTOK PHEPTrUU B IKOcucTeme. Tpoduueckue
(nuieBbie) YpOBHH 3KOCUCTEMBI. [lumieBsie 1menu u cetd. OCHOBHBIE MOKAa3aTeM YKOCHUCTEMBI: OMoMacca, MPOJYKIIHS.
DKOJIOTUYECKHE MUPAMUIBL: MPOAYKIIUU, YHUCISHHOCTH, Onomacchl. CBOMCTBA 3KOCUCTEM: YCTOMYMBOCTH, CaMOPETYJISITHS,
pasButue. Cykueccus.

ITprponHbIE SKOCUCTEMBI. DKOCUCTEMBI 03E€P U PEK. DKOCHUCTEMA XBOWHOTO WM IIMPOKOJIUCTBEHHOTO JIECA.

AHTPOMOTEeHHBIE HKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBI. bHONOrHYecKoe W XO3SMCTBEHHOE 3HAYCHUE
arpod’KOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobpasue kak pakTop ycToMunBOCTH 3KOcucTeM. CoxpaHeHrne OMOJIOTUUECKOT0 pa3HOoO0Opa3us Ha 3eMiie.

VYuenue B. U. Bepnazackoro o ouocdepe. ['panulibl, coctaB u cTpykTypa ouocdepsl. Kupoe BemiecTBo U €ro GyHKIHH.
Ocobennoctu 6uocdepsl Kak rio0aabHOM SKOocUCcTeMbl. J[MHaMudeckoe paBHOBecHE U 0OpaTHas CBsI3b B Omocdepe.

KpyroBopoTbl BemecTB W OHOT€OXMMHUYECKHE LHMKIbI 3JIEMEHTOB (Yriiepoja, a3zoTa). 30HAJIbHOCTh Ouochepsl.
OcHOBHBIE OMOMBI CYIIH.



YenoseuecTBo B Onocdepe 3emiin. AHTpONIOTeHHbIE U3MeHEHHs B Onocdepe. [ modanbHbIe 3KOTOTHYECKUE MTPOOTIEMBI.

CocymiecTBoBaHue NMPUPOJIbI U YesnoBeuecTBa. CoxpaHeHne OMOpa3HOOOpa3usi Kak OCHOBAa YCTOMYUBOCTH Ouochepsl.
OcHOBa pAaIMOHANLHOTO YMPABJICHUS MPUPOJIHBIMU PECypcaMu U UX HUCHOJIb3oBaHUE. JloCcTMxKeHuss OMOJIOTUM U OXpaHa
PUPOJIBI.

JemoHcTpanum:
[Moptpetst: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Taboumsl u cxemsl: «[lumessie nenu», «buouenos: cocraB u crTpykrypay, «llpupoansie coobmectBa», «llenu
NUTaHUs», «IKoJoruyeckas nupamugay, «buocdepa m yenoBek», «IKOCHUCTEMA MIUPOKOJIUCTBEHHOIO Jieca», « DKOCHUCTEMA
XBOMHOro Jjeca», «buoneHos BomoéMa», «ArpoueHo3», «lIpumepHble aHTPONOTEHHBIE BO3JICUCTBUS HA HPUPOLY»,
«BaxHelinue MCTOUYHUMKM 3arpsi3HEHUs BO3AyXa U TPYHTOBBIX Boay», «llouBa — BaxkHelinas cocramistonias Ouocdepsi,
«®Dakropsl Aerpaganuu 1nousy, «llapHukoBblil 3¢ dexT», «PakTopbl paAHMOaKTUBHOIO 3arps3HeHus Ouochepnn», «OOImas
CTpyKTypa 6uocheps», «Pacnpocrpanenue xu3Hu B 6nochepe», «O30HOBBIN 3KpaH Ouochepb», «KpyroBopor yrieposaa B
ounocheper», «KpyroBopot azora B mpupojie.

OO6opynoBaHue: MoACNIb-anTUIMKAIKS « TUIHYHBIE OMOIICHO3bI», repOapuii «PacTuTenbHbIE COOOIIECTBA», KOJIICKIIMU
«buoneno3», «BpeauTenu BaXXHEUIUX CEIbCKOXO3IMCTBEHHBIX KYJIbTYp», repOapuu M KOJUICKIIUUW PACTEHUN U >KMUBOTHBIX,
NpUHAJJISKAIINE K pa3HbIM KOJIOTMYECKUM TpyImmnaM ojfHoro Buaa, KpacHas kuaura Poccuiickoit @enepanuu, n300pakeHUs
OXpaHsSIEMbIX BUIOB PACTEHUMN U KUBOTHBIX.

[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA IIPOI'PAMMBI 110 BUOJIOTMM HA BA3OBOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHMA

Cormacao ®I'OC COO, ycTtanaBnuBarOTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS 00YJaIONUMUCS TIPOTPAMM CPETHETO
o011ero 00pa3oBaHus: JMUHOCTHBIM, METAIPEAMETHBIM U MPEAMETHBIM.



JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHYHOCTHBIX PE3yJNbTaTOB OCBOCHHUS TNpeaMera «bUOnorus» BbBIICIEHBI CIEAYIOUUE COCTaBJISIONINE:
OCO3HaHUE 00YYaIOIUMHUCA POCCUMCKON TPAXAAHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOMPEICICHUIO, HATMYUE MOTHBALMM K OOYUYEHHUIO OHMOJIOTHH, IEJCHANPAaBICHHOE PAa3BUTHUE BHYTPEHHHUX YOEXKIECHUI
JUYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEW M UCTOPUYECKUX TPAIULUNA Pa3BUTHsI OUOJOTMYECKOTO 3HAHUS, TOTOBHOCThH U
CIIOCOOHOCTH 00YUaIOLIUXCSI PYKOBOJICTBOBATHCS B CBOEH JESITEIbHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, MIPUCYLTUMHU
CUCTEME OMOJIOTMYecKOro oOpa3oBaHMs, HAJIMUYUE 3KOJOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTU CTaBUTh LIEJIH U CTPOUTH
KU3HEHHBIE TUUIaHBbI.

JIndHOCTHBIE pe3ysbTaThl OCBOCHUS TpenMera «bHOJOTHsS» JOCTUTaloTCs B €IMHCTBE Y4eOHOW M BOCHHUTATEIIbHOMN
JESATEIbHOCTH B COOTBETCTBUM C TPAJAULIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMH, HCTOPUYECKUMHU H JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWJIAMU M HOPMaMH IOBEJACHUS U CHOCOOCTBYIOT Mpolieccam
CaMOMO3HAHUsA, CAMOBOCIIUTAHUSA W CAMOPAa3BUTHS, PA3BUTHS BHYTPECHHEH MO3UIIMU JIMYHOCTH, MATPUOTHU3MA, YBAKECHUA K
3aKOHY W TMPABOIOPSAKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJEHHI0, B3aMMHOTO YBa)XXEHHUs, OEPEKHOTO OTHOIICHUS K
KYJIbTYPHOMY HACJICAUI0O M TPAAULMAM MHOTOHAUMOHAJIBHOTO Hapoaa Poccuiickon denepaunu, NpUpoOAE U OKPYKAKOLIEH
cpene.

JIM4HOCTHBIE PEe3yNIbTaThl OCBOEHUS Y4eOHOTo mpeameTa «bruosorusy AOMKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH
00y4aroIMXCsl PYKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIIMEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OpUEHTAIUMN,
MO3UTUBHBIX BHYTPEHHUX YOEKJEHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTIM POCCUMCKOTO OOIIECTBa, pACIIUPEHUE
YKU3HEHHOTO OIbITA U ONbITA JACATEIBHOCTH B MIPOLIECCE PEATU3ALMY OCHOBHBIX HAIIPABICHUN BOCIIUTATEILHOU JACATEIBHOCTH,
B TOM YMCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh TPAXKTAHCKON TMO3UIIMK O0YYaIOMIEToCs] KaK aKTHBHOTO M OTBETCTBEHHOTO YJI€HA POCCHICKOTO
00IIIeCTBA;



OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00SI3aHHOCTEH, YBaXKCHUE 3aKOHA U TTPABOIIOPAJIKA;

FOTOBHOCTh K COBMECTHOM TBOp‘ICCKOﬁ ACATCIbHOCTH IIpU CO3JdHUU y‘{e6HI>IX ITPOCKTOB, PCHICHUU y‘{€6HI>IX u
IIO3HABAaTCJILHBIX 3a7a4, BBIIIOJTHCHHUH OMOJIOTUYECKUX OKCIICPUMCHTOB,

CIIOCOOHOCTB OINPEAEIIATh COOCTBEHHYIO NO3ULIUIO M0 OTHOLIEHUIO K SIBJIEHUSM COBPEMEHHOU KU3HU U OOBSICHATH €€;

YMCHHC YYUTBIBATH B CBOHX I[CﬁCTBHHX HCO6XOI[I/IMOCTB KOHCTPYKTHBHOT'O BBaHMOI[efICTBI/ISI JIIOI[eﬁ C pa3sHbIMHU
Y6€}KI[CHH}IMI/I, KYJIbTYPHBIMH OHCHHOCTAMUA U COIHUAIIBHBIM ITOJIOKCHUCM

TOTOBHOCTh K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOTO BBINOJHEHUSA y4eOHBIX, [I03HABATEIbHBIX MU
UCCIIEIOBATENLCKUX 3a/1a4, YBAKHUTEIHLHOTO OTHOLICHHS K MHEHHUIO ONIOHEHTOB NpHU OOCYKIEHUHM CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;
2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUMCKON Tpa)KAaHCKOW HACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY Hapoay, UyBCTBa
OTBETCTBEHHOCTHU nepesl PoauHoM, TOpAOCTH 3a CBOM Kpail, CBOXO PoanHY, CBOW SI3BIK M KYJIBTYPY, MPOILIOE U HACTOSIIEES
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuuy;

INCHHOCTHOC OTHOIICHHUC K IIPUPOAHOMY HACICAWIO MW IIaMATHHKAM IIPpHUPOAbI, JOCTHKXKCHUAM Poccun B HAYKC,
HCKYCCTBC, CIIOPTEC, TCXHOJIOTUAX, TPYAC,

CIIOCOOHOCTh OLICHUBATh BKJIA[ pOCCHfICKPIX yqéHBIX B CTAHOBJICHHC W PA3BHUTHC 6I/IOJ'IOI‘I/II/I, ITIOHUMAaHUuA 3HaA4YCHUS
OMOJIOTMHU B TTO3HAHUH 3aKOHOB MpUupoabl, B JKU3HU YCJIIOBCKA U COBPCMCHHOI'O O6HIGCTBa;

uzeiHas yoexxIEHHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTH 32 €r0 CyAb0Y;



3) AYXOBHO-HPABCTBCHHOI'O BOCITUTAHMS
OCO3HAHHUC NYXOBHBIX HGHHOCTGﬁ pOCCHP'ICKOFO Hapo/Ja,
C(l)OpMHpOBaHHOCTB HPABCTBCHHOT'O CO3HAHUA, OSTUUCCKOI'O ITIOBCACHU S

CIIOCOOHOCTh OOCHMBATL CUTyallUIO U IIPUHUMATL OCO3HAHHBLIC PCHICHHA, OPUCHTUPYACH HAa MOPAJIbHO-HPAaBCTBCHHBIC
HOPMBI 1 ICHHOCTH,

OCO3HAHHUC JIMYHOTI'O BKJIaZad B IIOCTPOCHUC YCTOﬁqHBOFO 6YIIYHI€FO;

OTBCTCTBCHHOC OTHOIICHUC K CBOUM POAUTCIIIM, CO3JaHUIO CEMbH Ha OCHOBC OCO3HAHHOI'O ITPUHATHA HGHHOCTGI’I
CEMEHMHOM KM3HU B COOTBETCTBHUU C TpaauousiMHU HApOJIOB POCCHI/I;

4) 3¢TeTHYECKOT0 BOCIIMTAHHSA:

ACTETHYECKOEC OTHOIICHHE K MUY, BKIIIOUas 3CTETUKY ObITa, HAYYHOT'O M TEXHHYECKOTO TBOPUYECTBA, CIIOpPTA, TPYHa,
00IIIeCTBEHHBIX OTHOIIICHMI;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBHUS JKHUBOM MPUPOJIBI U €€ [IEHHOCTH;
TOTOBHOCTh K CAMOBBIPA)KEHHIO B PA3HBIX BUIaX UCKYCCTBA, CTPEMJICHHUE MPOSBIISATH KaueCTBA TBOPUECKOM JIMUHOCTH;
5) ¢pu3nueckoro BocnuTaHusi, POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H IMOIHOHAIBLHOI'0 0J1ar0ONOTyYHs:

MOHMMAaHUE U peaNn3alus 310pOBOTr0 U OE30MacHOTr0 00pa3a XKU3HU (310pOBOE MUTAHUE, COOIOICHNE TUTHEHUYECKUX
npaBuil W HOpPM, cOAJaHCUPOBAHHBIA PEXKUM 3aHATUM W OTIbIXa, pEryjsipHas (Qui3nueckas aKTUBHOCTH), OEpEeKHOTO,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHUS! K COOCTBEHHOMY (DU3NYECKOMY U ICUXUYECKOMY 370POBBIO;

MOHUMAHHWE IIEHHOCTH TPaBWJI HWHJIUBUAYAJIBHOTO M KOJUIGKTUBHOTO O€30MacHOr0 TOBEJAEHUS B CHUTYallUsX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;



OCO3HAHME MOCJIECACTBHI U HEMPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS aIKOT0JIs, HAPKOTUKOB, KYPEHHU);
6) TPY/10BOr0 BOCIIUTAHUSI:
TOTOBHOCTbH K TPY/y, OCO3HaHHUE [[CHHOCTH MacTepPCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JCATEIHHOCTH TEXHOJIOTMUECKOW W  COIMAIBLHOM  HANpPaBJICHHOCTH, CIOCOOHOCTH
MHUIMAPOBATh, INIAHUPOBATh U CAMOCTOSTEIBHO BBIIOJHITH TAKYIO 1€ TEIBHOCTD;

UHTEPEC K pa3nyHbIM chepaM MpodhecCHOHAIBHON NEATeTbHOCTH, YMEHHE COBEpPIAaTh OCO3HAHHBINA BBHIOOp Oymyreit
npodecCUM U peasin30BbIBATh COOCTBEHHBIC )KM3HECHHBIC TJIAHbL;

TOTOBHOCTB M CLIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO HA IPOTSKEHUU BCEU KU3HH;
7) IKOJIOTHYECKOT0 BOCTIMTAHUSA:
HKOJIOTUYECKHU LEJIECO00Pa3HOE OTHOIIEHHUE K MPUPOJI€ KAK UCTOUYHUKY XKU3HH Ha 3eMIle, OCHOBE €€ CylIECTBOBAHNUS,

MOBBIIICHUE YPOBHS HSKOJOTUYECKOW KYJIbTYphl: MPUOOPETEHHE OMbITa IUIAHUPOBAHUSI TOCTYNKOB M OIICHKH HX
BO3MO>KHBIX MTOCJIEACTBUAN JIJI1 OKPYKAIOLIEH CPEJIbI;

OCO3HaHME ria00aJbHOTO XapaKTepa FIKOJIOTMYECKUX NPOOJIeM U yTe X pelleHHUs;

CIIOCOOHOCTh MCIOJB30BaTh MPUOOpPETAaEMbIe MPU M3YYCHHH OWOJIOTMH 3HAHUS W YMEHUS TPHU PEIIeHUH MpooIieM,
CBSI3aHHBIX C PAIMOHAIBHBIM TMPUPOIOIOIb30BAaHUEM (COOJIOIEHNE TPaBWJ TOBEIECHUS B TMPHUPOJIC, HANPABICHHBIX Ha
COXpaHEHHE PABHOBECHS B IKOCHCTEMAX, OXPAaHY BUJIOB, IKOCUCTEM, OUOChepsl);

AKTUBHOE HEIPUATHE JEUCTBUHM, NPUHOCIIIUMX BpeX OKPYXKAIOIIEH IPUPOAHOM Cpele, YMEHUE IPOrHO3UPOBATH
HEOJIAronpusITHbIE SKOJIOTMYECKUE TTOCIIECTBUS MPEANPUHUMAEMBIX AEHCTBUN U NPEIOTBPAIATh UX;



HaJIM4UEC Pa3BUTOI0 3KOJOIMYCCKOI'O MbIIIJICHUA, AKOJIOTHYECKOM KYJBbTYPbI, OIIbITa ACATCIBbHOCTH AKOJIOTUUYECKOM
HaIIPpaBJICHHOCTH, YMCHHUA PYKOBOACTBOBATHCA HMH B HO3HaBaTeHLHOﬁ, KOMMYHHK&THBHOﬁ 151 COHI/IaJII)HOﬁ ITPAKTHUKC,
IOTOBHOCTH K Y4aCTHIO B HpaKTH‘{CCKOﬁ JACATCIIBHOCTHU AKOJIOTUYECKOM HaIIPaBJICHHOCTH,

8) HeHHOCTH HAYYHOT 0 MO3HAHUSI:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH M OOIIECTBEHHOM
IPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOre KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE S3bIKOBOM M YMTATEILCKOM KYJIbTYPHI KaK CPEACTBA B3aUMOACHCTBUS MEXTY JIFOJbMH U TIO3HAHUS
MUpA;

MOHMMaHUe crenu@uku OUOJOTUM KaK HayKH, OCO3HaHUsA €€ poJii B (POPMHUPOBAHUHU PAIMOHATBLHOTO HAYYHOTO
MBIILJICHUS, CO3/JAHUU I[EJIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJIbI, UeTIOBEKA U 00IeCTBa, B
MO3HAHUU MTPUPOHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHEHHUSI PUPOIHOTO PAaBHOBECHS;

yOex1EHHOCTh B 3HAYUMOCTH OHOJIOTMU JJIsi COBPEMEHHOW IUBWIIM3AIMM: OOECIeYeHUs] HOBOTO YPOBHSI Pa3BUTHUS
MEJUIUHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX PElIaTh peCypCcHbIe MPOOJIEMbl Pa3BUTHS YEJIOBEUECTBA,
MOMCKA IMyTEH BBIXOJA U3 TJIOOAIBHBIX IKOJOTMYECKUX NpoOsiieM M oOecreueHus Mepexoa K yCTOWYMBOMY DPa3BUTHIO,
palMOHAIBHOMY MCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIaPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OMOJOTMUECKHUX 3HAHUW B IEJISIX TMOBBIMICHUS] OOIIEH KYJIbTYphl, €CTECTBEHHO-
HAyYHOW TPaMOTHOCTH, KaK COCTAaBHON YacTH (PyHKIIMOHAIBHOW IPAMOTHOCTH OOyYarOIINXCs, POPMUPYEMON MPU U3YUCHHUH
OMOJIOTHH;

NMOHMMAHHUE CYUIHOCTH METOOB MO3HAHMS, HCIOJIb3YeMBbIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMble 3HAHUS ISl aHATIM3a U OObSICHEHUS SIBJICHUI OKPY’KAIOIIEr0 MUpa U MPOUCXOASIINX B HEM U3MEHEHHM, yMEHHE
nenatb 0OOCHOBaHHbBIE 3aKJIIOUYEHUS Ha OCHOBE HAyYHbBIX (PAKTOB M MMEIOUIMXCS JTaHHBIX C LIEJIbI0 MOJyYEeHHs TOCTOBEPHBIX
BBIBO/IOB;



CIIOCOOHOCTh CAMOCTOSITEIILHO HCIIOJIb30BATh OMOJIOrMYECKUE 3HAHUA ISl PEIIECHUs MPOOJIEM B pealbHBIX KU3HEHHBIX
CUTYalUsX;

OCO3HaHUC TICHHOCTHU Haquoﬁ ACATCIbHOCTH, TOTOBHOCTHL OCYHICCTBJITH IIPOCKTHYIO MW HCCICIOBATCIbCKYIO
ACATCIIbBHOCTb MHAWBUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO W CaMOOOPA30BAaHUIO, K aKTUBHOMY ITOJYYEHUIO HOBBIX
3HaHUH MO OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC PE3yIbTaThl OCBOCHHS YUeOHOTO TpeaMeTa «bromorusy BKITIOYAOT: 3HAYMMBIC I (DOPMHUPOBAHUS
MHPOBO33pEHHUS 00YJIAIONTUXCS MEKIUCIUIUIMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAXKAIONINE IIEJTOCTHOCTh
HAyYHOW KapTUHBI MUpa W CHENU(HUKYy METOJOB IMO3HAHMS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, dHEPTHSI,
SIBJICHHE, TIPOIIECC, CUCTEMa, HAy4YHBIA (aKT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsS, HCCIICIOBAaHUE,
HAONIOZICHUE, M3MEpPEHue, OKCIePUMEHT U JIPYTUX), YHHUBEpcalbHble yueOHble JeWCTBUS  (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), oOecreunBamomme (HopMupoBanue (QyHKIIMOHATBHON TPaMOTHOCTH M COIMATIBHOM
KOMIIETCHIIUM  OOYYaIOIIUXCS, CIHOCOOHOCTh  OOYYaromIMXCsl ~ MCIIOJIb30BaTh  OCBOCHHBIE  MEKIWCIUILTUHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHKS M YHUBEPCAIbHbIC YUCOHbBIC JCHCTBUS B TO3HABATEIILHON U COIIMAIBHON MTPAKTUKE.

MeTanpeaMeTHbIe Pe3yJbTAThI OCBOCHHUS IIPOTPAMMBI CPeIHEro 0011ero 00pa3oBaHus J0JIKHbI OTPAKaTh:

OBJaanenue YHUBEPCAJIbHBIMHA y‘l@ﬁHLIMI/I NMO3HABATEJIbHbIMHU J€HCTBUSIMMU:

1) 6a30BbI€e JJOrHYECKHE TeiCTBHA:



CaMOCTOSITEIbHO (POPMYIIMPOBATh U aKTYaJIH3HUPOBATH MPOOJIEMY, PACCMATPHUBATE €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHMM 3HAHUM MNPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a, CHUHTE3a, CpaBHEHUS,
kiaccudukanuu, 0000IIeHHs), PACKpPhIBATh CMBICH OHMOJOTHYECKUX TMOHSATUH (BBIACIATh HMX XapaKTEpHbIC MPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTUMU MOHSATUSIMU);

ONpCACIIITL HCJIIN ACATCIbHOCTH, 3ajJaBas IapaMCTpbl WM KPUTCPUKU HX JOCTHKCHHA, COOTHOCHTL PC3YJIbTAThbl
JACATCIBHOCTH C ITOCTABJICHHBIMU ILICIISIMU,

VCII0JIL30BaTh OMOJIOTHYECKUE TTOHSTHS JJIA 00BICHEHUS (I)aKTOB U SIBJICHUH KUBOM IIPpUPOILI,

CTPOUTH JIOTHYCCKUC PACCYKICHUA (I/IHIIYKTI/IBHBIG, JACAYKTHUBHEBIC, 110 aHaJIOFI/II/I), BBIABJIATL 3dKOHOMCPHOCTH M
IMPOTHUBOPCHYHUA B PACCMATPUBACMBIX SABJICHUAX, Cl)OpMy.TH/IpOBaTB BBIBOJbBI 1 3aKJIIOYCHMUA,

IMPUMCHAThL CXCMHO-MOJCJIBHBIC CPCACTBA I IMPCACTABICHHUA CYHICCTBCHHBIX CBS3€H U OTHOIICHHUH B HN3y4aCMbIX
OMOJIOTNYECKUX O6’[>€KTaX, a TaKKC HpOTI/IBOpCLII/II‘/'I PasHoro poaa, BbIABICHHBIX B PA3JIMYHBIX I/IH(l)OpMaHI/IOHHBIX HNCTOYHHKAX,

pa3pabarbiBaTh ITUIAH PEIICHHS NPOOJEMbI C Y4€TOM aHallu3a UMEIOIIUXCS MaTepUalibHBIX M HeMaTepUabHbBIX
pecypcoB;

BHOCHTBb KOPPCKTUBBI B JCATCIIBHOCTH, OLICHUBATL COOTBCTCTBHUC PC3YJIbTATOB LCIISAM, OOCHUBATHL PUCKHU HOCJ'IC,Z[CTBI/Iﬁ
ACATCIBbHOCTH,

KOOPJIMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUSX PEaJbHOTO, BAPTYAIHLHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IeHCTBHS:



BJIaACTh HaBbIKaMU y‘—IC6HO-I/ICCJIeI[OBaTCJIBCKOﬁ u HpOGKTHOfI ACATCIIbHOCTHU, HABBIKAMU Pa3pCIICHUS HpOGJ’IGM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIBHOMY IIOMCKY MCTOJOB PCHICHUA IIPAKTHYCCKUX 3a/a4d, IIPHUMCHCHUIO
Pa3INYHbIX MCTOJOB ITIO3HAHMUA,

HCIIOJIB30BATh PA3JIMYHBIC BUJbI ACATCIIBHOCTH 110 IMOJYYCHHUIO HOBOI'O 3HAHU:A, CI'0O UHTCPIIPCTALIUN, Hp€06p3.30BaHI/IIO )41
INPUMCHCHHUIO B y‘IC6HBIX CUTyalusiax, B TOM YUCJIC IIPpKU CO3JIaHUN y‘—IC6HBIX 1 COIMAJIBHBIX ITPOCKTOB,

(1)OpMI/Ip0BaTL Hay‘IHBIﬁ THII MBIIIIJICHUA, BIIaACTh Haquoﬁ TepMHHOHOFHeﬁ, KIIFOYCBBIMU IIOHATHUAMHA U MCTOAAMU,
CTaBHUTb U (bOpMYJII/IpOBaTB COOCTBECHHEIC 3a1a4H B O6p&30BaTeHBHOﬁ ACATCIIBHOCTH U JKU3HCHHBIX CUTYAllUAX,

BBIABJISITH NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJW3UPOBAaTh 3a/1a4dy, BBIABUTATh TMIIOTE3y €€ PEIICHHs, HAXOIUTh
apryMEHTBI JUIsl JOKA3aTENbCTBA CBOMX YTBEPKIACHUMN, 3aaBaTh IAPAMETPBI U KPUTEPHUH PEILICHHUS;

AHAJIU3UPOBATHE IIOJYYCHHBIC B XOJIC PCHICHHUA 3adda4d PC3YJIbTaTbl, KPUTHYCCKH OLCHUBATH HUX JOCTOBCPHOCTD,
IIPOTrHO3UPOBATH U3BMCHCHHNC B HOBBIX YCJIOBUAX,

JaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYILIECTBIIATH 1IEJIEHAIIPABJICHHBIN ITOMCK IIEPEHOCA CPECTB U CIIOCOOOB AEMCTBUSI B IPOPECCUOHANBHYIO CPELLY;
YMETb [IEPEHOCUTh 3HAHUS B TIO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHMSI U3 PA3HBIX MTPEAMETHBIX 00JIacTel;

BbBIIBUI'daTb HOBBLIC UJCH, IIPCJIaraTb OPUTIHHAJIBHBIC ITIOAXO0AbI U PCIICHUA, CTABUTH HpO6HeMBI " 3a1a4M1, JOITYCKArOIINC
AJIbTCPHATHBHBIC PCILICHUS.

3) pa6ora ¢ nnpopmanueii:



OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHUKAX HH(MOpManuu (TeKcTe YYeOHOTro TMocoOus, Hay4HO-TOMYJISIPHOM
JAUTepaType, OMOJIOTMYECKUX CJIOBAPSAX U CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax [aHHBIX, B VIHTepHeTe), aHAIM3UpOBATh
MH(POPMALIMIO Pa3IMUHBIX BUAOB U (POPM NPEICTABICHUS, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENIPOTHBOPEUNBOCTb;

(GopMyIMpOBaTh 3alpPOChl M MPUMEHSATH Pa3IUYHBIC METOJABI IPH IOUCKE W O0TOOpe Omoylormueckoi MH(OpMAaIUH,
HEOOXOMMOM TSl BBITIOJTHEHUS yUeOHBIX 3a/1a4;

NpHOOpeTaTh OMBIT UCHOIB30BaHUS HMH(DOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, COBEPILIEHCTBOBATh KYJIbTYpPY
AKTUBHOI'O UCIIOJIb30BaHUs PA3JIMYHBIX IIOMCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMY HpEJCTaBICHHUs] OMOJOTrHYecKod HHpopManuu (CXeMbl, rpaduki,
JMarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOE);

MCIIOJIb30BaTh HAYYHBIM A3BIK B KayeCTBE CpEACTBAa NpuU padOTe ¢ OHOJOrMYECKOM HH(POpMALME: MPUMEHSTH
XUMHYECKUE, PU3NYECKUE U MaTeMaTUUYECKUE 3HAKU U CUMBOJIBI, (hopMyIibl, a0OpeBUATypy, HOMEHKIIATYpPY, UCIIONb30BaTh U
IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISIHOCTH;

BJIA/ICTh HABBIKAMU PACTIO3HABAHUSA U 3aIIUTHI HHGOpMAIHK, UHPOPMAITMOHHOM 0€301TaCHOCTH JIMYHOCTH.
OBJIaI[eHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMUA I[eﬁCTBHﬂMH:
1) o0menue:

OCYHCCTBIIATE KOMMYHHKAIIMU BO BCCX C(i)ean JKHU3HHU, aAKTUBHO Y4aCTBOBATh B AHWAJIOIC WJIM JUCKYCCHH II0 CYIICCTBY
060y)I(I[a€MOf/'I TCMBI (YMCHI/IG 3a/1aBaThb BOIIPOCHI, BLICKA3BIBATL CYKICHUA OTHOCHUTCIILHO BBIITOJTHCHUSA Hpe;[naraeMoﬁ 3agadu,
YUUTBIBATh UHTCPECHI U COTTIACOBAHHOCTD HO3HHHI>1 APYrux y4aCTHUKOB AMWaJiora nujiu ,ZII/ICKYCCI/II/I);

pacCiio3HaBaTb HeBep6aJIBHLIe cpeacTBa O6IH€HI/I$I, IIOHUMATb 3HAYCHHUC COLOHAJIbHBIX 3HAKOB, IPCAIIOCHIIOK
BO3HHMKHOBCHU I(OH(l)JII/IKTHBIX CI/ITyaHI/If/'I, YMETH CMATYATH I(OH(I)J'H/IKTBI " BCCTHU IICPCIOBOPLI,



BJIQJIETh PA3JIMYHBIMU CIOCOOAMHU OOIIEHUA W B3aUMOJCHCTBHUS, NOHMMAaThb HAMEPEHMs NPYTUX JIOACH, MPOSBIATH
YBAXUTEJIHHOE OTHOIIIEHUE K COOECEHUKY U B KOPPEKTHOU (popme hopMyIHpoBaTh CBOU BO3PAKEHUS;

paBBépHYTO N JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHUA C UCITIOJIb30BAHUCM A3bIKOBLIX CPCICTB.
2) COBMeECTHadA I1€ATCIBbHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWBUIYaTbHON paOOThl MpPU PEHICHUU OMOJIOTMYECKON
po01emMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHNH yueOHOM 3a1auH;

BBIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX JEUCTBUN C YU4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)KJOTO 4jIcHa
KOJIJICKTHBA;

INpUHUMATb LCJINU COBMECTHOM ACATCIIbHOCTHU, OPraHU30BbIBATL M KOOPAWMHHNPOBATDH I[CﬁCTBHH no €€ JOCTHKECHUIO:
COCTaBJIATH I1JIaH IIGfICTBPIﬁ, pacnpcaciiTb poJjin € y‘-IéTOM MHCHMU Y4aCTHHUKOB, O6CY}KI[3TI> PE3YJIbTaThl COBMECTHOU pa60TI>I;

OLICHMBATh KaueCTBO CBOETO BKJaJa M KAXKIOTO YYACTHHKA KOMAHIbl B OOIIMHA pe3ysibTaT MO pPa3pabOTaHHBIM
KPUTEPHUSIM;

npeaiiaratb HOBbIC ITPOCKTLI, ONCHUBATL UACH € ITO3UIIUNU HOBU3HBI, OPUTUHAJIbBHOCTH, HpaKTHqCCKOﬁ 3HAYUMOCTH,

OCYIIECTBIISITh IMO3UTUBHOE CTPATETHUUYECKOE IMIOBEACHHE B PA3JIMUYHBIX CHUTYalUAX, MPOSBIATH TBOPUYECTBO U
BOOOpakeHUE, ObITh UHUITUATUBHBIM.

OsJajienne YHHBEPCAIbHBIMHU PEryJsITHBHBIMHU JAeiCTBHSIMM
1) camoopraHu3anusi:

HICITOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIA BBISABJICHUA HpO6J’I6M N UX PCIICHUS B ) KU3HCHHBIX U y‘IC6HBIX CUTYyalHsX;



BBI6I/IpaTB Ha OCHOBE OHMOJIOTHYECKUX 3HAHHHI ICJICBLIC N CMBICIIOBBIC YCTAHOBKHW B CBOUX I[CfICTBHSIX H IMOCTYIIKax II10
OTHOIIICHUIO K >KWUBOM npupoac, CBOCMY 310POBbLIO U 3IOPOBBIO OKPYIKAIOIINX ]

CaMOCTOATCIIbHO OCYHICCTBIIATH ITO3HABATCIIBHYIO JACATCIIbBHOCTL, BBLISABIIATH HpO6H€MBI, CTaBHUTb U @OpMYﬂHpOBaTL
cOOCTBEHHEIC 3aJa4U B O6pa3OBaT€HBHOﬁ ACATCIIBHOCTU U JKU3HCHHBIX CUTYAIHAX,

CaMOCTOSITENIbHO COCTaBIISATh IJIaH PEIICHUs MPOOIeMbl ¢ YIETOM MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
U TIPEIIOYTEHUH;

JABaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;

JIeaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEUICHUE;
OLIEHUBATh PUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO W TPOSIBJICHUIO IMIUPOKOW HPYIUIIMU B Pa3HbIX 00JACTAX 3HAHUM, TMOCTOSHHO
MOBBINIATH CBOM 00pPA30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OILIEHKY HOBBIM CHUTYalusIM, BHOCUTHb KOPPEKTUBBI B JI€SITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LICJISIM;

BJIa/IETh HaBbIKaMU MMO3HABATEIBHON PeQPIIEKCHH KaK OCO3HAHMSI COBEPIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX MPOLIECCOB,
UX pe3yJIbTaTOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI PEPIICKCUU ISl OLEHKH CUTYalluH, BHIOOpA BEPHOTO PELICHUS;

YMETb OLICHNUBATDb PUCKHU M CBOCBPCMCHHO IPUHUMATL PCIICHUS 11O UX CHUIKCHHUIO,

IMPUHUMATb MOTHUBBI U aPTYMCHTBI APYTUX IIPU dHAJIN3C PCIYJIbTATOB JACATCIIBHOCTHU,



3) npuHsATHE ce0sl U APYTUX:

NPUHUMATh ce0sl, TIOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX [IPU aHAJIU3€ PE3YJIBTATOB JIEATEIbHOCTH;
IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIUOKH;

pa3BUBATH CITOCOOHOCTH TOHMMATh MUDP C IMO3UIHHN APYTroro 4CJI0BCKaA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHHs nporpaMMbl COO mo Ouonoruu Ha 6a30BOM ypOBHE BKIIOUAIOT CHEIU(UUYECKHE
U1 yueOHoro mpeamera «buosnorusy HaydHbIe 3HAHUS, YMEHUS W CHOCOOBI JIEUCTBUNM MO OCBOCHHIO, WHTEpIpETAIlUU
U TpeoOpa3oBaHUIO 3HAHUM, BUJBI JCSITEIBLHOCTH MO MOJYYCHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUU B Pa3JIMUHBIX
y4eOHBIX CHUTYalMSIX, a TAKXKE B PEaJbHBIX >KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX C Ouojorueil. B mporpamme npeaMeTHbIe
pe3yJbTaThl MPEJCTABIICHBI IO TOJIaM 00yUYeHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS YueOHOTO npeamera «buonorusy ¢ 10 knacce NOTKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJU OHOJIOTMM B CHUCTEME HAYyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B
dbopMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUHCKUX H



3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHUH, (YHKIIMOHATBHOW IPAMOTHOCTH YENIOBEKa JJI PEIICHUS KU3HECHHBIX
3ajady;

YMEHHE paCKphIBaTh COJIECpPKAHUE OMOJIOIMUYECKMX TEPMHMHOB U TOHSATHM: XHU3Hb, KJIETKA, OPraHHU3M, METa00JIU3M
(oOOMEH BelIeCTB W IMpEBpAIlCHHE HHEPruu), TOMEOCTa3 (CaMOperysisiuus), ypOBHEBas OpPraHU3ALMs KHUBBIX CHCTEM,
CaMOBOCIPOU3BEACHHUE (PEPOIYKLNA), HACIEICTBEHHOCTh, N3MEHYHBOCTD, POCT U Pa3BUTHE;

yMEHUE W3Jaratb OWOJOTWYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHAs, MYTaIlMOHHAs, IIEHTpPAJIbHAs J0TMa
MOJIEKYJIIpHO# Ouosiorun), 3axoHsl (I'. Mengens, T. Moprana, H. V. BaBunoBa) u ydenus (0 HEHTpax MHOrooOpasus u
MIPOUCXOXK]ICHUS KYIbTypHbIX pacTenuii H. 1. BaBuiiosa), onpeensiTe rpaHUIbl UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMCHHUC BJIaJICTb MCTOJdMH HAYYHOI'O IIO3HAHHA B OMOJIOTHH: H&6J’IIOI[€HI/IG N OIIMCAHUC JKHUBBIX CHUCTCM, IIPOLCCCOB H
HBJIeHI/Iﬁ, opraHu3anvs WM IIPOBCIACHHC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIABHIKCHWC T'MIIOTC3bI, BBISIBJICHHC 3aBHUCHUMOCTHU
MCKAY HUCCIICAYCMbIMU BCIIMYHMHAMMU, OOBSICHEHHE IMMOJIYUYCHHBIX PE3YJIbTATOB, MCIIOJIb30BAHHBIX HAYUYHBIX HOHHTHﬁ, TCOpI/Iﬁ u
3aKOHOB, YMCHHC 1€J1aTh BBIBOJIbI HA OCHOBAHUH ITI0JIYYCHHBIX PE3YJIbTATOB,

YMEHUE BBIICIATh CYIICCTBEHHBIC IPU3HAKH BHUPYCOB, KJIETOK TPOKAPUOT W OYKAPHUOT, OJHOKICTOYHBIX W
MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHa BEIIECTB M MPEBPAICHUS SHEPTHH B KIIETKe, (DOTOCHHTE3A,
IJIACTUYECKOTO U DHEPreTUYecKoro oOoOMEHa, XEeMOCHMHTEe3a, MMHTO3a, MeHo03a, OIUIOJIOTBOPEHUS, Pa3MHOKEHUS,
WHMBUyaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

YMEHHE TPUMEHSTh TMOJIYYEHHbIC 3HAHUS JJIsI OOBSICHEHHS OMOJOTMUECKUX MPOIECCOB U SIBICHUM, NJIsI MPUHSTHUS
MPAKTUYECKUX PEIICHUH B TMOBCEAHEBHOW JKW3HU C I1EJbI0 O0ECleueHUs: Oe30MacHOCTH CBOErO 370POBbS U 3JI0POBBS
OKPYKAaIOIIUX JIFOJICH, COOJIIOJIGHUS HOPM TPAaMOTHOTO TIOBEACHHUS B OKpY)KAlOUIeH NPUPOMHON cpele, TMOHMMAaHHE
HEOOXOJIMMOCTA HWCIOJb30BAaHUS JIOCTHIKCHUH COBPEMEHHOW OWMOJOTMHM W  OWMOTEXHOJIOTHH I paldOHAIBHOTO
MPUPOJIONIOIB30BAHUS;

YMEHUE pelIaTh DSJIEMEHTApHbIE TEHETHMYECKHE 3a7aud Ha MOHO- U JAUTUOPHUIHOE CKpEIIMBaHUE, CIETJICHHOE
HACJIeJJOBAaHUE, COCTaBJISITh CXEMbl MOHOTHOPHIHOIO CKpPEIIMBAHUS IS TMpEICKa3aHus HACJIEIOBaHUS IPU3HAKOB Y
OpTraHU3MOB;



YMEHHUE BBITIOIHATh JIA0OpATOpPHBIE W TPAKTHYECKUE palOThl, COONIOAATh TpaBmia Tpu padboTe ¢ y4eOHBIM W
Ja00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTUYECKH OLIEHMBATh M UHTEPIPETUPOBATh MH(OpPMALMIO OHOJIOIMYECKOIO COJEPKaHUs, BKIIOYAIOLIYIO
IICEBJIOHAYYHBIE 3HAHUS U3 PA3JIUYHBIX HCTOYHUKOB (CpeICcTBA MAacCOBOM MH(MOPMALMH, HAyYHO-TOMYJISIPHBIE MaTEpHAIIbI),
TUYECKUE aCIIEKThl COBPEMEHHBIX HCCIIEIOBAHUN B OMOJIOTHH, METULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC MUCHMEHHBIE M YCTHBIE COOOIICHHsA, 00001as OMONIOTHUYECKYI0 WH(GOPMALUIO U3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO KCII0JIb30BATh MOHITUMHBIN anmnapaT OMOJIOTHUH.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS YueOHOTO nipeaMmera «buonorus» 6 11 knacce NOMKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECT€ U pOJU OHOJIOTUM B CHUCTEME HAy4YHOTO 3HAHHUS €CTECTBEHHBIX HAyK, B
(OopMHpPOBAaHNN COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUpPA W HAYYHOI'O MHUPOBO33PEHUS, O BKJIAJE POCCHUICKUX H
3apyOEKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OMOJOTMH, (DYHKIIMOHAIBLHON IPaMOTHOCTH YEJIOBEKA JJI PEUICHUS! KU3HEHHbIX
3azay;

YMEHHUE PacCKphIBaTh COJCpKAHUE OMOJOTHUUECKHX TEPMHUHOB W TOHSATHH: BWJ, MOMYJSANHs, TeHO(MOH, BOJIONHNS,
JIBIDKYIIAE CHIIBI ((PaKkTOPBI) SBOJIIOIMHU, MPUCTIOCOOICHHOCTh OPraHU3MOB, BHJI000pa30BaHHE, DKOJIOTHYECKHE (DAKTOPHI,
AKOCHUCTEMA, IIPOIYIIEHTHI, KOHCYMEHTBI, PEAYLICHTHI, LICTIH MUTaHUs, YKOJIOTHYECKas MupaMuga, OnoreoreHos, onocdepa;

YMEHHE H3JlaraTb OMOJIOTUYECKHE TeopuH (dBostolMoHHas Teopus Y. JlapBuHA, CHHTETHYECKash TEOPHUsI IBOJIOLUN),
3aKOHBI U 3aKOHOMEPHOCTH (3apopiiieBoro cxoactsa K. M. bapa, uepeioBanus riIaBHbIX HANPABICHUN U TyTEH 3BOJIOLUU A.
H. CesepiioBa, yuenust o ouochepe B. U. BepHaackoro), onpeaessiTe TpaHUIbl UX TPUMEHUMOCTH K JKMBBIM CUCTEMAaM;

YMCHHUEC BJIAACTb MCTOJaMU HAYUYHOI'O ITO3HAHHS B OMOJIOTHH: Ha6J'IIOJICHI/Ie M OIMMCAHUC KHUBBLIX CUCTCM, ITPOLECCCOB U
ﬂBHeHHﬁ, opranu3anusda U IIPOBCACHHC OMOJIOrNYECKOro OKCIICPUMCHTA, BBIABHIKCHUC THIIOTC3bI, BBIABJICHHUC 3dBUCHMOCTH



MCKAY UCCIICAYCMbIMHN BCIIMYUHAMU, 0O0BSICHECHHE IMOJIYYCHHBIX PC3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ )51
3daKOHOB, YMCHHUC ACJIATh BBIBOJAbBI HA OCHOBAHUU ITOJYUCHHBIX PC3YJILTATOB,

YMEHHE BBLIEIATh CYIIECTBEHHBIE NMPU3HAKU CTPOEHUSI OMOJIOTMYECKUX OOBEKTOB: BHUJIOB, MOMYJISALUI, TPOAYLEHTOB,
KOHCYMEHTOB, PEAYLIEHTOB, OHOI€OI[€HO30B M SKOCHCTEM, OCOOEHHOCTH IIPOIECCOB: HACIEICTBEHHOH HM3MEHYMBOCTH,
€CTECTBEHHOTO O0TOOpa, BHJI000pa30BaHMs, NPUCIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBHUS SKOJIOTMYECKUX (PAKTOPOB Ha
OpraHu3Mbl, MEpPEHOCAa BEIIECTB M MOTOKA JHEPrUM B HKOCUCTEMAX, AHTPOIOIEHHBIX W3MEHEHUH B IKOCUCTEMAax CBOEH
MECTHOCTH, KPYyTOBOPOTa BEIIECTB M OMOT€OXMMHUUYECKUX IIUKIIOB B Orochepe;

YMCHHC INPHUMCHATH IMOJYYCHHBIC 3HAHHWA JI OOBSICHCHHS OHOJIOTHYECKHUX MMpoueccCCoB U HBHGHHﬁ, A1 IPUHATHA
MMPAaKTHYCCKUX pGHIGHI/Iﬁ B HOBCGHHGBHOﬁ KHU3HHN C IOCJIBIO oOecnieueHnss O€30MaCHOCTH CBOETO 300POBbA KU 3J0POBbA
OKpPYXKaromunux JIIO,[[GfI, CO6JIIO,Z[€HI/UI HOPM TIpPaMOTHOI'O IIOBCIACHHA B oxpyma}omeﬁ HpHpOIIHOfI cpeac, IIOHHMMaHHC
HCO6XOIII/IMOCTI/I HCIIOJIB30BaHHUA ,Z[OCTI/I}KGHI/Iﬁ COBpeMeHHOfI OMoJI0rUH I paliliOHAJIIBHOT'O ITPHUPOAOIIOJIb30BaAHUA,

YMEHHE peliaTh dJEMEHTapHble OMOJOTMYECKHE 3aJjayd, COCTaBIIATH CXEMbl IEPEHOCa BEIIECTB M HSHEPrUU B
sKocUcTeMax (LIeNH MUTaHuUs ),

YMEHHUE BBIMOJIHATh JIA0OpAaTOpPHBIE M TMPAKTHUECKHE padoThl, COONIOAATh MpaBuja Mpu padoTe ¢ y4eOHBIM U
71a060paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLIEHMBATh M HUHTEPIPETUPOBATh MH(OpPMALMIO OHOJOTMYECKOTO COJEpKaHUs, BKIIOYAIOIIYIO
NICEBJIOHAYYHBIE 3HAHUS U3 PA3JIUYHBIX UCTOYHUKOB (CpelcTBa MAaccOBOM MH(MOPMAILMH, HAyYHO-TIOMYJISIPHBIE MaTepHUabl),
paccMaTpuBaTh TJI00ATBHBIE KOJIOTMYECKUE MPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO
IIO3ULIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIE COOOIIEHUs, 0000mas OMOIOTHYECKYI0 HHGOPMAIHMIO W3
HECKOJbKHMX UCTOYHHUKOB, TPAMOTHO MCIOJIb30BaTh IOHITHHHBIN armapaT OMOJI0THH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
No HaumMeHnoBaHue pa3iesioB U TEM KosnmuecTBo yacos DJeKTpOHHBIC (LIU(PPOBBIC)
/I HIPOTPaMMbl Bcero KoutposbHbIe [IpakTuueckue 00pa30BaTeIBHBIC PECYPCHI
paboThI paboThI
1  buonorus xak Hayka 2 0.5 [[BubaunoTeka [JOK
https://m.edsoo.ru/7f41¢292]]
2  JXuBble CHCTEMBI M X OpraHU3aIUs 1 [[BubamoTeka LJOK
https://m.edsoo.ru/7f41c292]]
3  XWMHYECKHUH COCTAaB M CTPOCHHE 8 1 1 [[BubanoTeka [JOK
KJIETKU https://m.edsoo.ru/7f41¢292]]
4 XuzneneaTeabHOCTh KIETKH 6 1 [[BubanoTeka [JOK
https://m.edsoo.ru/7f41¢292]]
5  Pa3MHOXEHUE U UHIUBUIYAIbHOE 3) 1 1 [[bubmmorexa [IOK
pa3BUTHE OPTAaHN3MOB https://m.edsoo.ru/7f41¢c292]]
6  HacneacTBeHHOCTh U UBMEHYMBOCTD 8 1 15 [[Bubmmoreka [JOK
OpPTraHUu3MOB https://m.edsoo.ru/7f41c292]]

7 Cenekuus opranu3mMoB. OCHOBBI 3 1 [[bubmmorexa [ITOK


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

No HanmMenoBanue pasziesoB u TeM
1/ IpOTrpaMMBbl
OMOTEXHOJOTUH

8  PesepBHOe Bpems

J1o0aBUTH CTPOKY

OBILIEE KOJIMYECTBO YACOB 11O
[TPOI'PAMME

No
1/

HanmeHoBaHue pa3aenoB U TeM
MIPOTpaMMBI

1 DBOITIOIMOHHAA ONMOJIOTHS

2 BoO3HUKHOBEHUE U pa3BUTHE
YKU3HU Ha 3emJie

3 Opranusmbl U OKpyXxarolas cpeaa

4 Coo00111eCcTBa U DKOJIOTUYECKUE
CUCTEMBI

3) PesepBHOE Bpemst

J100aBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB 110
[TPOIT'PAMME

KomnyecTBo yacoB

Bcero KontposbHbie [IpakTnueckue
paboThI paboThI
1
34 ) 4
11 KITACC
KonugecTBo yacos
Bcero KontposnbHble [IpakTueckue
paboThI paboTHI
9 1 1
9 1 0.5
5 1 1
9 1
2
34 4 2.5

OnekTpoHHbIE (IU(POBLIE)
o0pa3oBaTeNbHBIC PECYPCHI

https://m.edsoo.ru/7f41¢292]]

[[Bubmmoreka [JOK
https://m.edsoo.ru/7f41c292]]

OnextpoHHbIe (ITUGPOBHIEC)
oOpa3oBaTeIbHbIE PECYpPChI

[[BubamoTteka [IOK
https://m.edsoo.ru/7f41cc74]]

[[Bubmmoreka [JOK
https://m.edsoo.ru/7f41cc74]]

[[BubanoTeka [JOK
https://m.edsoo.ru/7f41cc74]]

[[BubanoTeka [JOK
https://m.edsoo.ru/7f41cc74]]

[[bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74]]



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

Ne
/o

Tema ypoka

[[bBuonorus B
CHUCTEME HayK] ]

[[MeTonbl MO3HAHUS
KVUBOW NPUPOJBL.
[IpakTnueckas
pabota Ne 1
«Hcnonp3oBanue
Pa3JIMYHBIX METO/IOB
IpU U3YYEHUHU
OMOJIOTUYECKUX
00BEKTOBY ]

[[Buomoruueckue
CUCTEMBI, TIPOTIECCHI
U WX U3y4deHue]]

[[Xumuueckuii
cocTaB KJIeTKU. Bona
Y MUHEpaJIbHbIC
conu]]

[[benku. CoctaB u
CTpoeHne OeNKOB||

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KomnmuecTBo yacos DnekTpoHHBIC U(PPOBEIE 00pa30BaTEILHBIE PECYPCHI
Bcero Kontponshbie [TpakTuueckue
paboThI paboTHI

1 Beeaute  [[bubmamoreka [JOK
3HadeHue  https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e632a]]

1 0.5 [[bubaunoreka LIOK https://m.edsoo.ru/863e6122]]

1 Beeaute  [[bubmuorexa IIOK https://m.edsoo.ru/863e6564]]
3HAYEHUE

1 Beeaute  [[bubmuoreka IIOK https://m.edsoo.ru/863e674e]]
3HAYEHUE

1 1 Beeautre  [[bubimorexa L{IOK https://m.edsoo.ru/863e6b72]]
3HAYEHUE


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

No Tema ypoka
n/m

6 [[DepmeHTH —
OMOJIOTUYECKHE
KaTaJan3aTophl.
JlabopaTopHas
pabota Ne 1
«3yuenne
KaTAJINTUYECKOU
AKTUBHOCTHU
dbepmeHTOB (Ha
IpUMEpPe aMUJIa3bl
WJIU KaTayiassl)»]]

7 [[YrneBompl.
JIunu el ]|

8 [[HyknewHoBbIe
KUCIoThl. ATOD]]

9 [[McTopus u MmeTOABI
U3YUYCHHUS KIICTKH.
Knerounas teopus]]

10 [[KneTka kak

KonuuectBo yacoB DnekTpoHHbIE U(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI

Bcero Kontponsheie [IpakTudeckue
paboThI paboTHI

1 0.5 [[bubanoreka LIOK https://m.edsoo.ru/863e6b72]]

1 Beeaute  [[bubmuorexa IIOK https://m.edsoo.ru/863e6870]]
3HAYCHHUC

1 1 Beeaute  [[bubmuoreka IIOK https://m.edsoo.ru/863e6d5c]]
3HAYCHHUC

1 NabopartopHeie u [[Bubaroteka [TOK https://m.edsoo.ru/863e6e88]]

npaKkTUyeckmne
paboTbl:
MpakTnyeckas
pabota Ne 1.
«MNcnonb3osaHune
pasMYHbIX
METOLO0B Npwm
n3yyeHum
61o0rMyeckmnx
06beKToB

1 [0


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

No Tema ypoxka KonuuectBo yacoB DnekTpoHHbIE U(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI

/I Bcero Kontponsheie [IpakTudeckue
paboThI paboTHI

IIEJIOCTHAS KUBas
cuctemal]|

11 [[CTpoenue 1 0.5 [[Bubmmoreka [JOK
YKapHUOTHUECKOM https://m.edsoo.ru/863e6ffOhttps://m.edsoo0.ru/863e716c¢]]
KJICTKH.

JlabopaTtopHas
pabota Ne 2
«3yuenune crpoeHns
KJIETOK PACTEHUM,
KUBOTHBIX, TPUOOB U
OakTepuii moj
MUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIpenaparax u
HX OonucaHue»||

12 [[OOmeH BelecTB 1 [[bubanoreka LIOK https://m.edsoo.ru/863e766c]]
WM MeTa0oIu3M | |

13 [[DoTocuHTE3. 1 [[bubmmorexa IIOK https://m.edso0.ru/863e7c98]]
XeMocuHTe3]]

14 [[DHepreTrueckuit 1 1 [[bubmmotexa LIOK https://m.edsoo.ru/863e7aae]]
obmeH]]

15 [[PKu3HEeHHBIN UK 1 0.5 [[bubmmotexa LIOK https://m.edsoo.ru/863e7dc4]]

KJIEeTKU. [lenenue
KJIeTKA. MuTO3.
JlabopaTopHas


https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

No Tema ypoxka KonuuectBo yacoB DnekTpoHHbIE U(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI

/I Bcero Kontponsheie [IpakTudeckue
paboThI paboTHI

pabota Ne 3
«Habnronenue
MHUTO32a B KJIETKaX
KOHYHMKA KOpelIka
JyKa Ha TOTOBBIX
MHKpoInpenaparax»|]

16 [[buocunres Oeika. 1 [[bubaunoreka LIOK https://m.edsoo.ru/863e796e]]
Peakuns maTpuyHoro
cuHTe3a]]

17 [[Tpancnsauus — 1 1 [[bubnmorexa LIOK https://m.edso0.ru/863e796¢e]]
ouocunTe3 Oenkal]

18 [[HekmerouHbie 1 [[bubanoreka LIOK https://m.edsoo.ru/863e7540]]
(bOpMBI KU3HU —

BUPYCHI |]

19 [[Dopmbl 1 [[Bubmmoreka [JOK
pa3MHOXKEHUS https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831e]]
OpraHu3MOB]|

20 [[Meiio3]] 1 1 [[bubmmotexa LIOK https://m.edsoo.ru/863e7f4a]]
21 [[OG6pa3oBaHue 1 1 0.5 [[bubmmotexa IIOK https://m.edso0.ru/863e81b6]]

Pa3BUTHE MOJOBBIX
KJIETOK.
O110/10TBOpEHHME.
JlabopaTtopHas
pabota Ne 4
«3yuyenne crpoeHus


https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

Ne
/o

22

23

24

25

26

Tema ypoka

ITOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpoIpenaparax» ||

[[MaauBuayaibHOE
pa3BUTHE
OpTraHu3MOB]|

[[['eneTnKa — Hayka
0 HACJICJICTBEHHOCTH
Y U3MEHYMBOCTH ||

[[3akoHOMEpHOCTH
HacJIeIOBaHUS
MIPU3HAKOB.
MonorudpumHoe
CKperniuBaHue|]

[[Aurubpunnoe
CKpelIuBaHue. 3aKOH
HE3aBUCUMOTO
HacJIeIOBaHUS
MPU3HAKOB] |

[[CuenienHOE
HacJeI0BaHue
MIPU3HAKOB.
JlabopaTopHas
pabota Ne 5
«3yueHnue

KomnyecTBo yacoB

Bcero Kontponsheie [IpakTudeckue

paboThI

paboTHI

0.5

DnekTpoHHbIE U(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI

[[Bubmumoreka LIOK https://m.edsoo.ru/863e8436]]

[[Bubmuoreka [1OK https://m.edsoo.ru/863e862]]

[[bubanoreka LIOK https://m.edsoo.ru/863e8878]]

[[bubanoreka LIOK https://m.edsoo.ru/863e89a4]]

[[buonmotexa LIOK https://m.edsoo.ru/863e8c60]]


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

Ne
/o

27

28

29

Tema ypoka

pE3yNbTaTOB
MOHOTHOPHIHOTO U
TUTHOPUIHOTO
CKpEILUBAHUSA Y
po30¢hUIIbl HA
TOTOBBIX
MUKpOIIpenaparax»|]

[[['eneTnka mouia.
HacnenoBanue
MIPU3HAKOB,
CIICTUICHHBIX C
oJioM| |

[[I3MEHUMBOCT®.
HenacnencrBennas
W3MEHYUBOCTb.
JlabopaTopHas
pabota Ne 6.
N3yuenune

MO (DUKATMOHHON
U3MEHYUBOCTH,
MIOCTPOEHUE
BApUAIIMOHHOTO psifia
Y BapUallMOHHOM
KpHUBOII» ]|

[[HacnmencTBeHHas

KonugecTBo yacoB
Bcero Kontponsheie [IpakTudeckue

paboThI paboTHI
1
1 1 0.5
1 0.5

DnekTpoHHbIE U(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI

[[bubaunoreka LIOK https://m.edsoo.ru/863e8c60]]

[[bubaunoreka LIOK https://m.edsoo.ru/863e8efe]]

[[buommoteka LIOK https://m.edsoo.ru/863e8efe]]


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

Ne
/o

30

31

32

33

34

Tema ypoka

U3MEHYHMBOCTb.
JlabopaTopHas
pabota Ne 7.
«AHanu3 MyTanum y
po30¢hUIIbl HA
TOTOBBIX
MUKpOIIpenaparax»|]

[[['eneTHKa yenoBeka

11

[[Pe3epBHBIN ypOK.
O060011eHuEe 0 TeMe
«HacnencTBeHHOCTD
Y U3MCHYHUBOCTD
OPTraHu3MOB» ||

[[Cenexuus kak
HayKa U npouecc ||

[[MeTonbl u
JOCTHKECHUSA
CEJICKLIUH PACTEHU
Y KUBOTHBIX | |
[[BuoTexHonorus kak
oTpacib
MPOU3BOJCTBA |]

Bcero Kontponsheie [IpakTudeckue

1

KomnyecTBo yacoB

paboThI

paboTHI

DnekTpoHHbIE U(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI

[[bubanoreka LIOK https://m.edsoo.ru/863e8d78]]

[0

[[Bubmuoreka LIOK https://m.edsoo.ru/863e9214]]

[[bubaunoreka LIOK https://m.edsoo.ru/863e9214]]

[[buommotexa LIOK https://m.edso0.ru/863e9336]]


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

Ne
/o

Tema ypoka

[[DBostONUS 1 METO/IBI €€ U3yUeHMUS ||

[[McTopus pa3BUTHS MpeaCcTaBICHUN 00
ABOJIIOIUH] |

[[MukposBoJItoLus ||

[[[Tomysnus Kak 37€MEeHTapHas €AMHULIA
BUJ1a U 3BOJIIOIMU. JlabopaTopHas padora No
1 «CpaBHeHME BUIOB IO MOP(POJIIOrHIECKOMY
KPUTEPHUIO» | |

[[ABumKyIIHE CUIIBI (2JIEMEHTapHbIC
(hakTOpbl) IBOTIOLUH] |

[[EcTecTBenHbIl 0TOOP M ero popMmb]]

[[Pe3ynbTaThl 3BOIIOLMN:
MPUCIOCOOJIEHHOCTh OPTraHU3MOB U
BUs000pa3oBanue. JlaboparopHas padbota No
2 «Onurcanue MpUcCocoO0ICHHOCTH
Opranusma U €€ OTHOCUTEIHLHOTO
xapakrepar|]

[[HampaBiieHus: 1 MyTH MaKpO3BOIIOLMH ||

Bcero Kontponsubie Ilpaktuyeckue

1

11 KITACC

paboTHI

KomuyecTBO Yacos

paboThI

0.5

0.5

DJeKTpoHHBIE U(POBHIE
00pa3oBaTeNbHbIE PECYPChI

[[bubmuoTreka [JOK
https://m.edsoo.ru/863ea20e]]

[[bubmmoreka [IOK
https://m.edso0.ru/863e9570]]

[[bubmmoreka [TOK
https://m.edsoo.ru/863e9cle]]

[[bubmuoreka [JOK
https://m.eds00.ru/863e99c6]]

[[BubamoTeka I{OK
https://m.edsoo.ru/863e9da4]]

[[bubmmoreka [TOK
https://m.edsoo.ru/863e9ed0]]

[[bubmuoreka [JOK
https://m.edsoo.ru/863e9fde]]

[[bubmuoreka [JOK
https://m.edsoo.ru/863e9cle]]


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
https://m.edsoo.ru/863e9c1e

11

12

13

14

15

16

17
18

19

Tema ypoka

[[HeoOpaTuMoCTh 3BOMIOMH ||

[[McTopus xKU3HU Ha 3eMJIE€ U METOJIbI €€
M3y4deHus||

[[['MmoTe3bl MPOUCXOKICHUS KU3HU HA
3emine]]

[[Pa3BuTHE XM3HU HA 3eMJIE TI0 dpaM U
nepuojiam| |

[[OcHOBHBIE TAIIbI BOIIOIUU
PACTUTEIBHOTO U )KUBOTHOTO MUpA.
[Ipaktuueckas padora Ne 1 «M3yuenue
HCKOIIA€MBbIX OCTAaTKOB PaCTCHUH U
JKUBOTHBIX B KOJUICKLIMSIX ]

[[CoBpeMeHHas cucTemMa OpraHuYeCcKOro
Mupal]
[[DBosrONIMS YesmoBeka (aHTpororeHes)]|]

[[ABuxytue cuibl (hakTopsbl)
aHTpoIroreHesa|

[[OcHOBHBIE CTaMU PBOJIFOLIMM YEIOBEKa ||
[[UenoBeueckre pachl U IPUPOIHBIC
aJanTaluvy YyejioBeKal |

[[Pe3epBHBI ypok. O000IIEHNE TTO TEME
«BO3HHKHOBEHHE U Pa3BUTHUE KU3HH Ha
3emien]]

Bcero Kontponesnbsie Ilpaktnueckue

1
1

KomnyecTBo yacoB

paboTHI
1

paboThI

0.5

DnexTpoHHbIEC TU(PPOBBIE
o0OpazoBaTrenbHbIE peCypChl

[0]
[[1]

[[bubmuoTreka [JOK
https://m.edsoo.ru/863ea5a6]]

[[bubmmoreka [IOK
https://m.edsoo.ru/863eabbe]]

[[bubmmoreka [IOK
https://m.edsoo.ru/863ea8bc]]

[[bubmmoreka [TOK
https://m.edsoo.ru/863ea48e]]

[[bubmuoreka [JOK
https://m.edsoo.ru/863eac2c]]

[[bubmmoreka [TOK
https://m.edsoo.ru/863ead44]]

(1
[[BubamoTeka I{OK
https://m.edsoo.ru/863eaea?]]

[0]


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
https://m.edsoo.ru/863eaea2

/11

20
21

22

23

24

25

26

27

28
29

Tema ypoka

[[Dxonorus kak Haykal]]
[[Cpenbl 0OMTaHUS U SKOJIOTHYECKUE

bakTopsi]]

[[AGuotrueckue ¢pakropsl. JlaboparopHas
pabora Ne 3. «Mopdonoruueckue
O0COOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT
obutanus». JlaboparopHas padota Ne 4.
«BnusiHUE cBeTa HA POCT U pa3BUTHE
YEPEHKOB KoJieycay ||

[[Buotnueckue GpakTopsi]]

[[DKonornyecKue XapakTepucTUKu
nonynsiuu. [Ipaktudeckas padota Ne 2
«IToacy€T MIOTHOCTH MOMYJISAIIUNA Pa3HBIX
BUJIOB PACTCHUI» ||

[[Coob1miecTBa OpraHu3MoB — OHUOIIEHO3]]
[[DKxonornyeckue cucTeMnl (IKOCUCTEMBI)| |

[[OcHOBHBIE TOKA3aTEIN YKOCUCTEMBL.
Dxonoruueckue nupamuibl. CBoiicTBa
skocucteM. Cykueccusi||

[[[IpupoaHbIE SKOCUCTEMBI | |
[[AHTpOTIOTE€HHBIE SKOCUCTEMBI | |

Bcero Kontponesnbsie Ilpaktnueckue

1
1

KomnyecTBo yacoB

paboTHI
1

paboThI

0.5

0.5

DnexTpoHHbIEC TU(PPOBBIE
o0OpazoBaTrenbHbIE peCypChl

[[1]
[[bubmmoreka [JOK
https://m.edsoo.ru/863eafec]]

[[bubmuoTreka [JOK
https://m.edso0.ru/863eb10e]]

[[bubmuoreka [JOK
https://m.edso0.ru/863eb348]]

[[1]

[[bubmmoreka [TOK
https://m.edsoo.ru/863eb46a]]

[[BubamoTeka I{OK
https://m.edsoo.ru/863eb46a]]

[[bubmuoreka [JOK
https://m.edsoo.ru/863eb5fa]]

[0]
[[1]


https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

No Tema ypoka
n/n

30 [[buocdepa — rmobdanpHas SKOCHCTEMA
3emnu] ]

31 [[3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounocdepsi]]

32 [[YenoseuecTBO B Onochepe 3emin]]

33 [[CocyiiecTBOBaHME MPUPOJIBI U
yeJioBeuecTBal]

34 [[Pe3epBHbIii ypok. O000IIEHHE TEMBI
«Coo011ecTBa U YKOJOTUUECKUE CHUCTEMBI» | |

OBUIEE KOJIMYECTBO YACOB IIO
[TPOITPAMME

KomnyecTBo yacoB

Bcero Kontponesnbsie Ilpaktnueckue

paboTHI paboThI
1
1
1
1 1
1
34 4 2.5

DnexTpoHHbIEC TU(PPOBBIE
o0OpazoBaTrenbHbIE peCypChl

[[bubmuoTreka [JOK
https://m.edso0.ru/863ebb5e]]

[[bubmmoreka [JOK
https://m.edsoo.ru/863ebd16]]

[[1]
[[bubmmoreka [IOK
https://m.edsoo.ru/863ebale]]

[[1]


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

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorusa. O6mas ouomnorus, 10 knace/ Cuornazor B.U., Aradponosa 1.b., 3axaposa E.T., O61iecTBO ¢ orpaHM4eHHON
OTBETCTBEHHOCTHIO « [PODAY; AxunonepHoe obmectBo «M3narensctBo «IIpocBemnienne»

* buonorus, 11 knacc/ [Tonomapéra 1U.H., Kopuunora O.A., Jlomununa T.E. u apyrue; noa peapakuueit [lonomapénoit 1.H.,
OO011ecTBO ¢ OrpaHu4eHHON 0TBETCTBEHHOCThIO M3aatenbckuil neHtp « BEHTAHA-I'PA®y; AkunonepHoe o01ecTBo
«M3parensctBO «IIpocsemenune»

buonorus. O6mas 6uonorust. 10-11 kinace. A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk. Jlpoda. 2012

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIS
Peanuzamus tpedoBanuit ®I'OC

CpeaHero oo1ero oopa3oBaHuUs

MeTonnueckoe mocoodue it yUuTes

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://rosuchebnik.ru/metodicheskaj

a-pomosch/predmet-biologiya/



