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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJOTUM TEOPETUUYECKYID OCHOBY IS
OTIpE/ICIICHHsI TOAXOA0B K (DOPMUPOBAHHIO COJCPKaHMUS YIEOHOTO TpeaMera
«buonorus» cocraBwiu: KoHuenrtyaiabHble TnonoxkeHus DIOC COO o
B3aMMOOOYCIIOBIEHHOCTH  II€JIeH, COAEp)KaHUA, pPE3yJbTaToB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO TIOJITOTOBKH BHITYCKHUKOB, TIOJIOKEHUS 00 OOIIHX EJsIX U
NPUHIMIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
oO1ero oopazoBanus B Poccutickoit denepaliuu, a TakKe MOJIOKEHUs O crieninduke
Owonoruu, €€ 3HAYEHUW B T[IO3HAHWHM HKUBOM TPUPOILI U OOCCIICUCHHH
CYILIECTBOBAHUS YesioBeuecKoro oodimiectBa. CorjacHO Ha3BaHHBIM IOJIOKEHHSM,
OTIpe/ICIICHBl OCHOBHBIC (DYHKIIMH MPOTPaMMBI TI0O OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo OGrosioruu 1aéT mMpencTaBiIeHUE O MesIX, 00 00IIeH cTpaTeruu
00y4eHMsI, BOCTUTAHUS U Pa3BUTHUS 00YJaIOUIUXCS CPEACTBAMU YUEOHOI0 MpeiMeTa
«buonorus», onmpenensieT 00s3aTeIbHOE TPEAMETHOE COACPKAHUE, €r0 CTPYKTYPY,
pacrnpeneneHle Mo pasjiesaMm U TeMaM, PEKOMEHIYeMYI0 MOCIeI0BaTeIbHOCTh
M3ydeHUsT YIeOHOTO MaTeprala ¢ Y4ETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€M, JIOTMKM 00pa30BaTEIbHOTO IMpOIEcCca, BO3PACTHBIX OCOOEHHOCTEM
00yJaromuxcs.

B mporpaMmme 1o 610I0THH TaK)Ke YIUTBIBAIOTCS TPEOOBAHMS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U TPEIMETHBIM pe3yibTarTaM OOYYeHHS B
dbopMupoBaHUU OCHOBHBIX BUJIOB y4ueOHO-TT03HaBATEILHOU
NeSITeNbHOCTH/YIeOHBIX JCHCTBUN OOYYaIONMIUXCS IO OCBOCHHUIO COJICPIKAHUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uonoruu (10—11 kmaccel, 0a30BbIi YpOBEHB) peain30BaH
MPUHITUIT TIPEEMCTBEHHOCTH B W3y4Ye€HWW OWOJIOTWH, Ojaromaps 4YeMmy B HeEH
IPOCMATPUBAETCS  HANpPABIEHHOCTh HAa pPa3BUTUE 3HAHUM, CBSI3aHHBIX C
dbopMUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHSI, IIEHHOCTHBIX
OpUEHTAIUN JTMYHOCTH, SKOJOTHIECKOTO MBIIUICHUS, TPEACTABICHUN O 3I0POBOM
o0Opa3e KM3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKAIOIIeW HpUpOAHON cpeje.
[ToaToMy Hapsay ¢ U3ydeHHEM OOIIEeONOIOTHUECKUX TEOPHH, a Tak)Ke 3HAHWUU O
CTPOCHUU >KUBBIX CUCTEM Pa3HOI'0 paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe IO OWOJIOTHH YEJIEHO BHHUMAaHHUE HCIOIh30BAHUIO
MOJTYYCHHBIX 3HAHWH B TIOBCETHEBHOW >KM3HU JUIS PEUICHUS TPUKJIATHBIX 3a/1a4, B
TOM 4YHuCle: MPOQUIAKTUKU HACIEACTBEHHBIX 3a00JIeBaHUN YEIOBEKAa, MEIUKO-
TCHETHYECKOTO KOHCYIbTUPOBAHUSI, 00OCHOBAHUS YKOJIOTHUECKH IIETIECO00Pa3HOTO
MIOBEJICHUSL B OKPYXKAIOLIEH NMPUPOJHOM CPEAE, aHAIN3a BIUSAHUSA XO3SMCTBEHHOMU
JEATENBHOCTH YEJIOBEKa Ha COCTOSIHHE MPUPOTHBIX U UCKYCCTBEHHBIX DKOCUCTEM.
Ycunenne BHHUMaHHUS K TMPUKIATHON HAMPABICHHOCTH YYeOHOrO mpeamera



«buonorus» NpoAUKTOBAHO HEOOXOIUMOCTBIO 00ECIIeUEHUs YCIOBUH JIJISl pEIICHHUSI
OJTHOW M3 aKTyaJIbHbIX 33Jau IIKOJLHOTO OMOJIOTMYECKOro 00pa3oBaHUs, KOTOpas
npeanoiaraer (pOpMUPOBaHUE Yy OOYUYAIOIIMXCA CIIOCOOHOCTH aAalTHPOBATHCA K
U3MEHEHMAM JUHAMUYHO PA3BUBAOIIETOCS COBPEMEHHOIO MUDA.

buonoruss Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMs 3aHUMAET BaXKHOE
mecto. OHa obecnieunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS TMPEACTABICHHUN O
HAYYHON KapTHHE MHpA, pacuIupsieT u o000IIaeT 3HAHUS O KUBOW MpHUpoie, €€
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3aluud U HBOJIOLMH, CO3AAET
yCIOBUS  JIJIsi:  TIO3HAHWUS ~ 3aKOHOB  JKMBOM  TpHpoOnbl,  (popMupoBaHus
(YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro ooOpasza
KU3HH, IKOJIOTMYECKOr0 MBIILIEHUS, [IEHHOCTHOIO OTHOLIEHUS K KMBOW MIPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OMONIOTUSl UMEET TAKXKe JJIsl PEIICHHs] BOCIUTATENIbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  obmero  oOpa3oBaHUs,  COLUAIM3ALNUU
oOydaromuxcs. M3ydenne 6MoI0run o0ecreurBaeT yCIOBUS Uit (POPMUPOBAHUS
WHTEJUIEKTYalbHbIX, KOMMYHHKAIIMOHHBIX H  HMH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpbI, CIOCOOCTBYET MHTErpAallMM OWOJIOTMYECKUX 3HAHUU C
MPEJICTABIICHUSMH U3 IPYTHX YU€OHBIX TPEIMETOB, B YaCTHOCTH, PU3UKH, XUMUU U
reorpaduu. Ha3BaHHbIE TONOXKEHHS O MpeAHA3HAYEHUM Y4eOHOro mnpeaMera
«buonorus» cocraBUIM OCHOBY Ui ONpEAENIEHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEpXaHus, MPEACTABICHHOIO B MpOrpaMme 1o
Oouomorumu.

Ot60op comepkanusi ydyebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYHIIECTBJIEH C MO3UMLUNA KyJIbTYpOCOOOPA3HOrO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydJaromuecs AOKHBI OCBOUTh 3HAHUS M YMEHHUS, 3HAUMMBbIC IS
dbopMupoBaHusi 00IIEH KyJIbTYphl, OIpPEACNAIONINEe aJeKBATHOE IOBEJCHUE
YeJIOBEKa B OKPYKAIOIIEH MPUPOJAHON cpene, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HH M TPAKTUYECKON AesTenbHOCTH. Ocoboe MeCTO B ITOM cHCTeMe 3HAaHUU
3aHMMAIOT JIEMEHTHI COJIEP KaHUsl, KOTOPBIE CIY»KaT OCHOBOU 1151 popMUpPOBaHHUS
MPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4HOM KapTMHE Mupa H
[EHHOCTHBIX  OpPUEHTAlMAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUH
OMOJIOTUYECKOTO 00pa30BAHMUS.

CTpyKTypupOBaHHE COJEpkKaHUsl Y4eOHOro marepuaja B MpOrpaMMe IO
OMOJIOrMHM OCYHIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUM 00
OTIIMYUTENbHBIX OCOOEHHOCTSIX KUBOM MPHUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIEAYIOIINE coAepkKaTelabHble TMHUU: «bronorus kak Hayka. Metozsl
Hay4yHOro mno3HaHus», «Knerka kak Ouosornyeckas cucreman, «OpraHusm Kak



Oouonoruyeckas cucremay», «CuctemMa U MHOroo0pasue OpPraHUYECKOro MHUpPay,
«OBOIIIOLMSA KUBOU NPUPOJBD, « IKOCUCTEMBI U IIPUCYIIIME UM 3aKOHOMEPHOCTI.

Lens wm3ydyenuss yueOHoro mnpenmera «buonmorusi» Ha 0a30BOM YpOBHE —
OBJIQJICHHE  OOYyYarOIIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAJIbHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra U NPUOOPETEHHE YMEHHM
UCMOJb30BaTh 3TH 3HAHMS JJIs1 TPAMOTHBIX JEMCTBUH B OTHOLIEHUH OOBEKTOB
’KUBOW MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctixkenue uenu u3ydeHus yueOHoro mpenmera «buonorus» Ha 6a30BOM
YpOBHE 00€ecreqnBaeTCs pelIeHUEM CIIEIYIOMIMX 3a1au:

OCBOCHHE OOYYalOLIMMHUCS CHCTEMbl 3HAHUH O OUOJIOTMYECKHUX TEOPHUSX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3aX, MpaBuiax, CIyXKalluX OCHOBOM
i (OpPMUPOBAHUS TPEICTABICHUNA O €CTECTBEHHO-HAYYHOH KapTUHE MHUpPA, O
METOJIax HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTO00Opa3Uu U OCOOECHHOCTSX MKUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OPraHM3alMH, BBIIAIOIIUXCSA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTUY;

dbopmupoBanue y oOydaroluxcs IMO3HABATEIbHBIX, WHTEIICKTYyalbHBIX H
TBOPYECKHUX CIOCOOHOCTEH B MpOIIECCE aHAIM3a JAHHBIX O IYTSX pPa3BUTHUS B
OMOJIOrMM HAy4YHBIX B3IIAJIOB, MJIEH M TMOAXOJOB K H3YYEHHUIO >KHUBBIX CHUCTEM
pPa3HOro ypOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy OOydJamImmxcs oOmeld KyJIbTypbl, (YyHKIHOHATHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSCHATH W OLIEHUBATH SIBJICHHS OKPY>KAIOILIETO
MUpPa )KMBON MPUPOABI HA OCHOBAaHUH 3HAHUN U OIBITA, TOJYYEHHBIX IIPH U3Y4EHUU
OMoJoruu;

dbopmupoBaHue y oOydYaromMXCsli YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUM B MPAKTHUECKOH [EATEIbHOCTH 4YEJIOBEKa, DPa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTAaHUE YOCKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEIOBEKOM JKHBOU
MIPUPOABI, HEOOXOMUMOCTH OEPEKHOTO OTHOIIEHHUS K HEH, COOTIOICHUS S TUYECKHIX
HOPM TP MPOBEACHUU OMOJOTHYECKUX HCCIEIOBAHU;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM 7Sl TOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYIbTYPbI, 411 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUHN B MIOBCETHEBHOM KU3HU IS
OLICHKH TOCJIEJICTBUNA CBOEH ESITEIbHOCTH MO OTHOIIEHHUIO K OKPYKaloIlEen cpefe,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBAaHHE M COOJIIOJIEHHE Mep MNPO(PUIAKTUKH
3a00JIeBaHMIA.

B cucreme cpennero obmiero obpas3oBanus «buonorus», uszydaemas Ha
0a30BOM YpOBHE, SBIIAETCA O0S3aTE€IbHBIM YYEOHBIM MPEAMETOM, BXOIAIIUM B
COCTaB MpeaMETHON 00nacTu «EcTecTBEHHO-HAYYHBIE MPEIMETHI.



Jlns u3yuenust 6uosoruu Ha 6a30BOM ypOBHE CpeIHEro ooI1ero oopa3oBaHus
otrBoauTcs 68 yacon: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kinacce — 34 gaca
(1 gac B Henenmo).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xkak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uiocopueil, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonorun B GopMUpPOBAaHUHM COBPEMEHHOM Hay4yHOU KapTHHBI MUpa. Cuctema
OMOJIOTUYECKUX HaYK.

Metoabl mO3HAHUS KUBOU MPUPOJIBI (HAOIIOIEHHUE, DKCIIEPUMEHT, ONMCaHKE,
M3MEpeHHe, KIacCHU(pUKalusi, MOJACIMPOBAHUE, CTAaTUCTHYECKas 00paboTka
JTAHHBIX).

JlemoHcTpanum:

[Toprpetsr: Y. lapsun, I'. Mennens, H. K. Konbros, {x. Yorcon u @. Kpuk.

TaOnuiet u cxembl: «MeToIbl TO3HAHUS KUBON TPUPOIBD).

JlaGopaTopHble U NpakTH4Yeckue padoThbl:

[Ipaktuueckas pabora Ne 1. «lcmonp3oBaHue pazTUYHBIX METOJIOB MPH
M3y4EHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPTraHU3ALMSL.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeIMeT u3yueHust ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIIETOUYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, IOIMYJIALUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTeo1IeHOTUYECKU ), OnochepHBIil.

JlemoHcTpanum:

Tabmuiel 1 cxembl: «OCHOBHBIE MPU3HAKHU JKU3HUY, «YPOBHU OpraHU3allud
YKUBOU IPUPOJBI».

O6opynoBanue: Mmojiens Mosekyisl JJHK.

Tema 3. XuMu4ecKuii COCTAB U CTPOEHHE KJIETKH.

XUMHYECKUN COCTaB KIETKU. XHWMHUYECKHUE DJIEMEHTBI: MAaKpPOIJIEMEHTBHI,
MHUKpPO3JIEMEHTHL. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIUM BOABl W MHUHEPAIbHBIX BeEIIECTB B KieTke. [loamepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHre OeaKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3amennmblie 1 3aMEHUMBIE AMUHOKHUCIOTBL. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNbl (TMEepBUYHAS, BTOPUYHAS, TpPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHYECKHME CBOWCTBa OenkoB. buonornueckue
(GyHKIMH OENKOB.



depMeHTHI — Ouosiornyeckue karanuszaropsl. CTpoeHne GpepMeHTa: aKTUBHBIMI
HeHTp, cyocrpatHas crneuuduunocts. Kodepmentsl. Butamunbel.. OTimuus
(epMEHTOB OT HEOPraHUYECKUX KaTaJInu3aTOPOB.

YrieBojel: MOHOCaxXapuibl (TIII0K03a, pudo03a 1 1e30KCHprb03a), Tucaxapu/ibl
(caxapo3a, JakTo3a) W ToJMcaxapuabl (KpaxMayi, TJIMKOTeH, 1eJUTI0JI03a).
buonorunueckue GyHKIMHU YTriieBOJIOB.

Jlunuaer:  Tpurmuuepuabl, docPoaunuasl, crepouabl. [ uapoduibHO-
rugapodoOHbie cBoiicTBa. buomorumdeckue ¢yHkuuu JaunuaoB. CpaBHEHUE
YIIEBOIOB, OCJIKOB U JIMIIHIOB KaK UCTOYHUKOB SHEPTHH.

Hyxnennossie kucnorel: JIHK u PHK. Hykneoruasr — MoOHOMEpHI
HykJ1enHOBBIX KuchoT. Ctpoenue u ¢pynkuuu JHK. Ctpoenne u ¢pynxkunu PHK.
Bunst PHK. AT®: ctpoenune u pyHKImH.

[uronorusa — Hayka o kierke. Knerounas teopus — npumep B3auMOAECHCTBUS
ujel u pakToB B HAYYHOM MMO3HAHUU. MeTOAbl U3YYCHUS KIIETKHU.

Krerka kak nenoctHas xuBasg cucreMa. OOIue Npu3HaKy KIETOK: 3aMKHYTas
HapyxHass MmemOpana, moiekynsl JIHK kak renernueckuil ammapar, cucTema
CUHTE3a OeliKa.

Tunbl KJIETOK: D2yKapuoTHYecKas M NpokapuoTruueckas. OcoOeHHOCTU
CTpPOEHHUSI IPOKapUOTHUECKON KieTku. KierouHas creHka Oakrepuil. CtpoeHue
AYKApPUOTUYECKOW KJIETKHM. OCHOBHBIE OTJIWYMS PACTUTEJIbHOM, >XUBOTHOU U
IpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, FJTUKOKAJIMUKC, UX
¢bynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u pynkuun. [luronnazma u eé
opranouabl. OnHoMemOpanHbie opraHouabl kieTku: OIIC, ammapat ['ombmxw,
an30coMbl. [loyaBTOHOMHBIE OpPraHOMABl KJIETKH: MHUTOXOHJIPHUH, IUIACTUJIBI.
[TpoucxoxaeHnne MUTOXOHApHM W TiacTuA. Bunabl mmactua. HememOpanHbie
OpraHOWbl KJIETKU: PHUOOCOMBI, KJIETOYHBIA IIEHTpP, LEHTPUOIU, PECHUUKH,
KIyTuKU. QyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynsTopHbiil HeHTp KieTku. CTpoeHue siapa: sjepHas 000JouKa,
Kapuoriasma, XpOMaTuH, SAPBIIKO. XPOMOCOMBI.

TpaHCHOpT BEIIECTB B KIIETKE.

JlemoHcTpanum:

[loptpersr: A. JleBenryk, P. I'yk, T. llIsann, M. Ineiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius, K. M. bap.

Junarpammel: «PacnpenenieHne XuMUYEeCKUX 3JIEMEHTOB B HEKUBOU MPUPOEN,
«PacmpenenieHne XUMHUYECKHUX 3JIEMEHTOB B 5KUBOM TIPUPOJIE.

Tabmuubl u cxembl: «llepuoandeckas TabIMIa XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHune MoJIeKyJIibl BOJbI», «brnocunTes 6enkay, «CTpoeHre MOJIEKYIbl OeKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciaorel. JJHK», «CtpoeHne MONeKyIbI



ATO®», «CTpoeHHE PYKAPUOTUYECKON KIETKH», «CTPOCHHE >KUBOTHOM KIIETKW),
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHME NPOKAPUOTUUYECKOU KIIETKNY,
«CTtpoeHue sazipa KIETKN», «Y TIeBOaAbD, «JIunuasn.

OOopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYIOBaHUE Uil IPOBEICHUS
HAOMIOJICHUM, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKPONPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora Ne 1. «M3ydeHue KaTaaIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WA KaTalla3bl).

Jlaboparopnass pabora No 2. «M3yueHuwe CTpOEHHUsI KJIETOK pacCTECHUM,
KUBOTHBIX M OaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpEerapaTax U HUX
OMHUCAHUE.

Tema 4. ’KusHe1eATeIbHOCTD KJICTKH.

OOmeH BemecTB, Wi METa0OMU3M. ACCUMIIIANNS (TJIACTUYECKUN OOMEH) U
JTUCCUMUJIISIUSA (SHEPreTuueckrii oOMeH) — JBE CTOPOHBI €JIMHOr0 Mpolecca
MeTabonmu3ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB W DHEPrUU B TOHHMMAaHUU
MeTabom3Mma.

Tunsl oOMeHa BeriecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Poibs dhepmMeHTOB B
oOMEeHEe BEelIECTB U MPEBPAILICHUHN YHEPTUH B KIIETKE.

®orocunTe3. CmetoBass u TemHoBas ¢aszbl  (orocunte3a. Peaxiun
dbotocunTesa. IPppekTuBHOCTL PoTOoCcUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl )KU3HU
Ha 3emie. BiausHue ycinoBuit cpeapl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIICHHS €r0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYIolue OakTepru. 3HaYEHUE XEMOCUHTE3a IS
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BelecTB, BbIACIICHUE U
AKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. DTaIbl YHEPreTHIECKOro oOMeHa. [ mnkomms.
bpoxxenue u ero Buabl. KuciopogHoe OKHUCIEHUE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe pochopunupoBanue. IPPEeKTUBHOCTD FHEPTETUUECKOTO0 OOMEHA.

Peakimuu wmarpuunoro cuHTte3a. [eHermueckas wuHbpopmanus u JIHK.
Peanuzanust reHeTudeckol MHPoOpManuMu B KIETKE. ['€HETUYECKUM KOJ M €ro
cBoiictBa. Tpanckpunuusa — Marpuunsblii cuate3 PHK. Tpancnsuus — OuocunTes
Oenka. Ortanbl TpaHcasuuu. KomupoBanue amMuHOKUCIOT. Ponb pubocoMm B
OunocuHTe3e OenKa.

Hexknerounsie Gpopmbl xu3Hu — BUpychl. Uctopus oTkpbsiTus Bupycos (. WM.
NBanoBckuit). OCOOEHHOCTH CTPOEHHUS M KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3snu pacTteHuii, KUBOTHBIX U YEJIOBEKAa, BbI3bIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenosexka (BUY) — Bo3Oyautens CIIM/a.



OOpatHas ~ TpaHCKpuUIIMs, peBepraza W uHTerpaza.  Ilpodunakruka
pacipoCcTpaHeHHs] BUPYCHBIX 3a00JIEBaHUN.

JlemoHcTpanum:

[Toprpetsl: H. K. Konsuos, 1. Y. BanoBckuii, K. A. TuMupsses.

Tabmuubl u cxembl: «Tumbl nutanus», «Merabomuszmy», «MUTOXOHIPUSY,
«HepreTudeckuii oomen», «Xioporacty, «®orocunres», «Crpoenue JHK»,
«Ctpoenue u PyHKIIMOHUpPOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIN 1uki Bupyca CIIN/a,
Oakrepuodaray, «Permmukanus JJTHK».

O6opynoBanue: moaenu-anmkanuu «Yasoenue JIHK u TpaHCKpumniusy,
«buocunres 6enka», «CTpoeHue KIEeTKn», Moaensb cTpyktypsl JTHK.

Tema S. PasMHOKeHNe M HHIUBUAYAJIBbHOE Pa3BUTHE OPraHU3MOB.

KrnerouHblii UK, WM SKU3HEHHBIM LUKI KieTku. WuTepdaza u MuUTO3.
[Ipomeccrl, mporekaromue B uHTepdaze. Permmkamus — peakuuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JluniouaHBIA W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIBI.
[luTonornyeckue OCHOBBI PAa3MHOXKEHUS W WHIMBHIYAIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

[enenue knerkm — muto3. Cragum murosa. [Iponeccel, nmpoucxoasmme Ha
Pa3HBIX CTAAUAX MUTO3a. bUOTOrMYECKU CMBICIT MUTO3A.

[Iporpammupyemast rubenb KJIETKH — anomnTo3.

®opmMbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrojioe U nosioBoe. Bunpl Oecnonoro
Pa3MHOKEHMSA: [JEJIEHUE HaJaBOE, IIOYKOBAHME OJHO- M MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpPraHU3MOB, €r0 3HAYEHUE [ CEJICKIIUH.

[TonoBoe pa3sMHOXKEHUE, €ro OTJIUYHUS OT OECIOIOro.

Meiio3. Cranuun Mmeiio3a. Ilpoueccsl, mpoucxonsdiiue Ha CTagusax Meno3a.
IloBenenne xpomocom B Menose. KpoccuHrosep. buosmormdecknii cMbICa U
3HAYEHUE MEKO03a.

['ameTtoreHe3 — mnpouecc 0Opa30BaHMUS TIOJOBBIX KIJIETOK Y KWUBOTHBIX.
[TonoBblie kene3bl: CEMEHHUKU W SMYHUKUA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaTo30ui, SIMIEKIETKa) — CHepMaToreHe3 M OBOIEHE3.
OcoOE€HHOCTH CTpPOEHHsI SULEKIETOK M cnepmMaTo30uioB. OIUIOA0TBOPEHHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHUOHAILHOE  Pa3BUTHE
(omOpuorenes). Jrtarnbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHue, TacTpyiisiuus, opraHoreHes. IloctamOpuonanbHOe pa3BuTHE. TuUIbI
NOCTAMOPHUOHANILHOTO Pa3BUTHUA: MpsMOe, HempsaMmoe (IMYMHOYHOE). BriusHue



Cpellbl Ha pa3BUTHUE OPraHUW3MOB, (PAKTOPbI, CHOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct m pasutne pacteHuid. OHTOT€HE3 LBETKOBOIO PACTECHHS: CTPOEHUE
CEMEHH, CTAIUU PA3BUTHUS.

JlemoHcTpanum:

Tabmuer 1 cxembl: «DOpMBI pPa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOAOTBOPEHUE Y LBETKOBBIX pacTeHui», «BereraruBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kierku Oaktepuit», «CTpoeHUE TMOJOBBIX KIIETOK,
«Ctpoenune xpomocombl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mwuto3y,
«Menoszy», «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIIEKOIUTAOIIUX U
yesnoBekay, «OCHOBHBIE CTaJUU OHTOI'€HE3a».

ObopynoBanue: MHKPOCKOTI, MHKPOIIpENapaThl «CriepmMaTo30uibl
MJIEKOITUTAOIIETO», «SIHLEKIeTKa MIeKonuTaronero», «Kapuoknues B KieTkax
KOpeIlIKa JIyKa», MarHuTHas MOJAENb-alIUIMKauus «JlelneHne KIETKW», MOJEIb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlaGopaTopHble M NpakTH4Yeckue padoThbl:

JlaGoparopnast pabora Ne 3. «HaOmromeHwe MuTO3a B KIETKAaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGoparopnasi pabora Ne 4. «M3ydeHue CTpoOeHHUsI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacsieiCTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHetuky. Mictopus pasButus reHeTUKU. Ponb nuronorun
U DMOpPUOJIOTHMH B CTAHOBJICHUW TEHETHKU. BKIam pPOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TEeHETUKU (TMOPHUI0IOrHYEeCcKui,
IUTOT€HETUYECKUM, MOJEKYJSIPHO-TeHETUYeCKHil). (OCHOBHBIE TI'€HETUYECKUE
NOHATH. ['eHeTuUecKas CHMBOJIMKA, UCIIONIb3yEMas B CXEMaX CKPELIIMBAHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUs NPHU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MonoruOpuiHoe CKpeuBaHue. 3akoH eAuHooOpa3usi THUOPUIOB IEPBOTO
nokosieHus. [IpaBuito JOMUHHUPOBaHUS. 3aKOH PACIICIUICHUS IPU3HAKOB. [ nmoresa
4uCTOTHI raMeT. [loaHoe 1 HenmonHoe TOMUHUPOBAHME.

JurnbpugHoe  ckpeliMBaHue. 3aKOH  HE3aBHUCHUMOIO  HAacCJEIOBaHMS
npu3HakoB.  lluToreHernyeckre  OCHOBBI ~ JTUTHOPUIIHOTO  CKPEIMBAHUS.
AHam3upymroliee cKkpemuBanne. Vcnonp30Banne aHAIM3UPYIOLIEr0 CKPENMBaHUs
U1 OTIpEeICTICHUS] TEHOTUIIa OCOOM.

CuerieHHOe HacienoBanue npu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HACJIEOBAaHUIO reHoB. Hapyienue cluemnieHns FeHOB B PE3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKNE KapTHI.



['eneTnka mosa. XpoOMOCOMHOE OIPENEICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpoMocoMmbl. ['omoramernsle M rereporameTrHsie opraHu3sMbl. HacnenoBanue
MIPU3HAKOB, CLHEIUICHHBIX C IIOJIOM.

N3meHunBOoCTh. BUABI N3MEHUMBOCTU: HEHACIIEACTBEHHAS U HACIIEICTBCHHAS.
Pons cpeabl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH. XapakTepucTuka
MOIU(PUKANMOHHON U3MEHUMBOCTU. BapuanimoHHBIN psii 1 BaprallMOHHAs KpUBas.
Hopma peakunu npusnaka. KonmyecTBeHHbIE M KAYECTBEHHBIE MPU3HAKU U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBenHasi, wiM TEHOTUIIWYECKAas, W3MEHYMBOCTh. KomOuHaTMBHas
U3MEHUMBOCTh. Meio3 W TMOoNoBOM mpolecc — OCHOBAa KOMOWHATUBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHYMBOCTh. Knaccudukariyss Mmytanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuuuHbI MyTanuil. Mytarensble (hakTophbl.
3aKOH rOMOJIOTHYECKUX PSIAOB B HacineACcTBeHHOU n3MeHunBocty H. . BaBumoga.

BuesnepHas HacneCTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka yenoBeka. Kapumorun uenmoBeka. OCHOBHBIE METOAbI T€HETHKH
YeJIOBEKA: TCHEAIOTMUCCKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUICCKUH,
MOJIEKYJIIPHO-TEHETUYECKHM. CoBpeMeHHOE ONpEeICICHUE TE€HOTHIIA!
IIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHME, B TOM YHUCIIE C ITOMOILBIO
[1I1P-anamu3a. HacmencTtBenHble 3a00jieBaHMS 4YeElIOBEKAa: TI'EHHBIC OOJIC3HH,
00JIe3HH C HACJIECTBEHHOM MpPeIpacloioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue W TreHepaTuBHbie MyTauuu. CTBOJOBbIE KiIETKU. [IpuHIUIIBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(PHUIAKTUKN U JICUEHUS T€HETUYECKUX
Oone3Heil. Meauko-TeHeTHYeCKOoe KOHCYJIbTUPOBAaHHME. 3HAUCHHE MEIUIIMHCKON
IFeHETUKHU B MPEAOTBPAICHUH U JICHEHUU TeHETHYECKUX 3a00JIeBaHUM YeJIOBEKa.

JlemoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmuier 1 cxembl: « MOHOTHOPUHOE CKPEIIMBAHUE U €T0 ITUTOreHeTHYECKas
OCHOBAa, «3aKOH PacCIlIeNICHUS U €r0 UUTOIT€HETUYECKAS] OCHOBAY», «3aKOH YHUCTOTHI
rameT», «/lurubpumnoe ckpenmuBanuey, «L{utomornueckre 0CHOBBI TUTHOPUTHOTO
CKpeluBaHusa», «Melno3», «B3auMoaeincTBie aJuIeNbHBIX TEHOBY, «I eHeTnYeckue
KapThl PaCTCHUH, )KUBOTHBIX M 4YEJIOBEKA», «l'€HeTHKa monay, «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CIEINICHHOTO C MOJOM», «KapHOTHIBI 4eloBeKa M >KUBOTHBIXY,
«Buael u3meHuuBoCcTH», «MonudukanroHHas U3MEHUMBOCThHY», «HacnemoBanue
pe3yc-pakropay, «I'eHeTuka rpymni KpoBu», «MyTanmoHHasi ”3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anIuiuKanuu «MOHOTUOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «JurnbpunHoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKpomnpenapar «/pozoduiia» (Hopma, myrauuu GopMbl
KPBUTLEB U OKPACKH Tema), repOapuit «I opox moceBHOW.



JlabopaTopHble 1 MPaKTH4YeCKUE PA0OThI:

JlabopatopHast pa6ora Ne 5. «M3ydeHue pe3ynbTaToOB MOHOTHUOPHIAHOTO U
JUTHOPUIHOTO CKPEIIMBAHMS Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparopnas pabora Ne 6. «3ydueHue MoaudUKaIlMOHHON W3MEHUUBOCTH,
NIOCTPOEHHE BapUALMOHHOTO PSAJa U BAPUALMOHHON KPUBOM.

Jlabopatopnas pabota Ne 7. «AHanu3 MyTalui y Apo30QHIbl Ha TOTOBBIX
MUKpOIIpEenapaTax.

[Ipaktuueckas padbora Ne 2. «CocraBjieHHWE UM aHAIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Ceniekniusi opranu3mMoB. OCHOBbI OHOTEXHOJIOT MH.

Cenekiusi Kak Hayka W MpoliecC. 3apOoKICHUE CENEKIIMU U JIOMECTUKAI[USI.
VYyenne H. Y. BaBusoBa o ieHTpax MpoOUCXOKICHHUS K MHOTOO0OPa3usl KyabTypPHBIX
pacteHuid. LIeHTphl MPOMCXOKAECHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoAa, IITaMM.

CoBpeMeHHBbIE METO/IbI CeIeKIIMU. MaccoBbIi M UHIUBUIYAIbHBIN OTOODPHI B
CEJIEKIMM pAaCTEHUM U KUBOTHBIX. OlEHKa »KcTepbepa. BIM3KOPOACTBEHHOE
CKpemuBaHue — WHOpuAMHT. Yuctas nuHUsA. CKpellMBaHWE YHCTHIX JIMHUH.
I'erepo3uc, wim rubpunHas cuna. HepolCTBEHHOE CKpenIMBaHUE — ayTOPHIMHT.
Otnanénnas rubpuanzanus u e€ ycnexu. MickyccTBeHHBIM MyTareHe3 U NoJdy4eHue
MTOJIMIUIONIOB. [IOCTHKEHNSI CENIEKINN PACTEHNN, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpaciib MPOU3BOJACTBA. ['€HHAas WHXKEHEpUs. OTalbl
co3nanust pekomOuHantHoM JIHK wu Tpancrennsix opranu3moB. Kierounas
uHxeHepus. KiertouHnble KyJbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTCHUM.
KrnonupoBanne BBICOKONPOIYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okojornyeckue M 3Tudeckue  mnpobimembl. MO  —  reHeTuyecku
MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

IToprpers: H. . Basunos, U. B. Muuypun, I'. /I. Kapneuenko, M. @.
HBaHoB.

Tabmuier u cxembl: kKapTa «LleHTpbl TPOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuit», «Iloposibl JOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas ruopuauzanusy, «Padotsl akanemuka M. ®@. liBanoBay,
«llomumnongus», «OOBEKTBI OMOTEXHOJIOTUM», «KIleTOUHBIE KYyJIbTYpbl H
KJIOHHpPOBaHUE», « KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MYJSKH TUIO/I0B U KOPHEIUIOAOB TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuil «CeabCKOX03SICTBEHHBIC PACTCHUS».

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Oxckypceusi «OCHOBHBIE METOAbI M JOCTHXKEHUSA CEJCKIIMU PACTEHHM U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, MIJIEMEHHYIO bepmy,



COpTOHCHBITaTCHBHLIfI Y4aCTOK, B  TCINIMYHOC XOBHﬁCTBO, Ha60paTOpI/II-O
AI'POYHUBCPCUTCTA NJIN HAYUYHOI'O IICHTpa)».

11 KVIACC

Tema 1. DBomronoHHast OMOIOTUsl.

[IpennochblyIku BO3HUKHOBEHUWSI JBOJIOLMOHHONM TEOpPUH. IBOJIIOLHUOHHAS
Teopusi U €€ MecTO B OMOJOrvMU. BiusHue 3BONIOIIMOHHON TEOPUU HA PA3BUTHE
OMOJIOrUU U APYTUX HAYK.

CBuperenscTBa H3BONONMHU. [laneoHTonorndeckue: MOCIeA0BATEIbHOCTD
MOSIBJIGHUSI BUJOB B MAJICOHTOJIOTMYECKOM JIETOMHCH, NEPEeXOaHbIe (DOPMBIL.
buoreorpaduueckue: cxoncTBo U paznuuue hayH U GIop MaTEPUKOB U OCTPOBOB.

OMOpHONOTUYECKHE: CXOJCTBA M pPA3IW4Yusi 3MOPUOHOB pPa3HBIX BHJOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOIMYHbBIEC, AHAJIOIMYHBbIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX IyTeH y Bcex
OpPraHU3MOB.

OpomononHass Tteopusa Y. JlapBuna. Ilpenmoceuiky  BO3HMKHOBEHUS
JapBUHU3MA. JIBMOKYyIIME CHUJIBI HBOMIOLMM BHAOB 1o JlapBuHY (M30BITOYHOE
pPa3MHOXXEHUE IPU OTPAaHUYEHHOCTH PECYpCOB, HEONPEAENEHHAs N3MEHUYHUBOCTD,
0opn0a 3a CcyliecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunreruueckas Teopus 3Bosonnu (CTI) u €€ OCHOBHBIE MOJIOXKEHUS.

MukposBosonus. [lomynsauus Kkak efuHKIA BUAA U SBOJIOIUH.

JBrxyiue cuibl ((pakTopbl) SBOMIOLNUU BUJIOB B MpUpoAe. MyTallMOHHBIH
nporecc ¥ KOMOMHATHBHAasE M3MEHYUBOCTh. [lomyssiiMOHHBIE BOJHBI M Apend
reHoB. M30Js1us 1 MUTpanus.

EctrectBennbii 0oT00p — HampaBngomuid (aktop sBogouud. Dopmbl
€CTECTBEHHOr0 0TOOpa.

[Iprcnoco6IeHHOCT OpPraHU3MOB Kak pe3ylbTarT »BOOIUHU. [Ipumepsl
MIPUCTIOCOOJICHUN y OpraHu3MOB. ApoMOp(O3bl U UANOATANTALIUH.

Bun wu  Bumoo6pazoBanme. Kpurepunm Buga. OcHOBHbIE  (OpPMBI
BUJ1000pa30BaHUs: Teorpapuyeckoe, SKOJIOTHIECKOE.

MaxkposBomtonusi. DopMbl  3BOMIONUM:  (UIETUYECKAs, JAWBEPreHTHas,
KOHBEpIeHTHasl, mapajuiesibHas. HeoOpaTUMOCTh 3BOIOIUY.

[IpoucxoxaeHue OT Hecneuuaau3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AqanTuBHas paauarys.

JlemoHcTpanum:

[Toprpersl: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, . Mromnep, A. H. Cesepiios.



Tabmuiet u cxembl: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emiie», «3apo/IbIiiu
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
CylIecTBOBaHUE», «EcTecTBeHHBI 0TOOP», «MHOroodpasue COpTOB pacTEHHUII»,
«MHoroobpazue  mopoa  KUBOTHbIX»,  «llomymsamuu»,  «MyrannoHnHas
U3MEHUMBOCTB», «ApoMopdo3bl», «Hanoanantauum», «OOmas aereHepanus»,
«/IBmxymue cunel 3Bomonun», «Kapra-cxema wapmpyra nyremectBus Y.
Hapsunay, «bopbba 3a cymectBoBaHue», «lIpucnocobieHHOCTh OpPraHU3MOBY,
«I"eorpadguueckoe BUI000pa30BaHUEY, « IKOIOTUUECKOE BUI000PA30BAHUEY.

ObopynoBaHue: KOJUIEKIIMS HACEKOMBIX C pa3jMYHbIMU THIAMH OKPAaCKH,
HAOOp IJIOJIOB M CeMsIH, KoyueKiusi «[Ilpumepbl 3alIMTHBIX MPUCIIOCOOJIECHUN Y
KUBOTHBIX», MoJelb «OCHOBHbIE HANpPaBIICHUS 3BOJIONUN», 00BEMHAS MOJIEIb
«CTpoeHre roJJOBHOTO MO3ra MMO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, KoJulekiusi «DopMbl COXpaHHOCTU
HCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmoxaenb ammmkanus —«llepexpécr
XpOMOCOMY», BIaXKHbIE Mpenaparsl «Pa3BuTHE HACEKOMOT0», «Pa3BUTHE JATYILIKNY,
Mukpomnpenapat «Jlpo3odunay (Hopma, myTarmu GOpMbI KPbUTHEB U OKPACKH TEIA).

JlabopaTopHble U MPaAKTH4YECKUE PA0OTHI:

JlaboparopHast pabora Ne 1. «CpaBHeHuEe BHUJOB MO MOP(OIOTHUYECKOMY
KPHUTEPHUIO».

Jlabopatopnas padora Ne 2. «Onucanue MpuCcnocoOJICHHOCTH OpraHnu3Ma u e
OTHOCHUTEJIBHOT'O XaPAKTEPay.

Tema 2. Bo3HUKHOBEeHME U pa3BUTHE KU3HM HA 3eMuie.

JlonayuHble TpencTaBiICHUS O 3apOKACHHUM >KU3HU. HayuyHble ruUmoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W IMaHclepMus. XUMHUYecKas
HBOJIOLMSA. AOHMOT€HHBI CHHTE3 OpPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIIBHOE MTOATBEPKICHUE XMMHUUECKOM 3BoMoIMU. HavanbHbie 3Tansl
ouonornueckoil s3pomonuu. ['unoresa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HHMKHOBEHHME NPOTOKJIETKH. llepBple KIIETKM M HMX DJBOJIOLMSA.
POopMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

PazButue xxu3Hu Ha 3emie mo spam U nepuogam. Karapxeil. Apxeiickas u
nporepo3oiickass dpbl. Ilameosoiickas spa u €€ Nepuoibl: KEMOPHUMCKUM,
OPJIOBUKCKHM, CUITYPUNCKUH, IEBOHCKUH, KAMEHHOYTOJIbHBIN, TTIEPMCKHUI.

Me3so30iickas 3pa U €€ epUOAbl: TPUACOBBIN, FOPCKHM, METOBOM.

KaitHo3oiickass 92pa ®u €€ Tepuoibl: TaJICOr€HOBBIA, HEOTE€HOBBIN,
AHTPONOT€HOBBIN.

XapakTepuCcTUKa KIMMaTa M IeoJIOTMYECKHUX IpoueccoB. OCHOBHBIE 3TaIlbl
ABOJIIOIIMU PACTUTEIILHOIO M >KMBOTHOIO MHUpa. ApoMopdo3bl y pacTeHUH U
XKUBOTHBIX. [losiBIIEHME, pacBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.



Cucrema OpraHMYecKOro Mupa Kak oOTpaxkeHue -HBoJIoUuU. OCHOBHBIE
CUCTEMATHUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLMS YeJIOBEKAa. AHTPONOJIOTUS Kak HayKa. Pa3BuTue npencraBineHui o
IMPOUCXOKIACHUN YEJIOBEeKa. MeTolbl H3ydeHHs aHTpornorenesza. (CxoactBa H
pa3uyus 4eIoBeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHHUE YEIOBEKA.

JBrkyiue cuibl (hakTopsl) anTporniorenes3a. HaciencrsenHas n3MEHYUBOCTh
U eCTECTBEHHBIM 0TOOp. OOIIECTBEHHBIM 00pa3 KU3HU, M3TOTOBICHUE OPYAHM
Tpy/la, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJIMU U BETBU HBOJIIOIIMHU YEJIOBEKA: aBCTPAIONUTEKU, UeIoBeK
ymenbi, Yenosek npaAmoxomdmui, YenoBek HeaHAepTanbCKui, Yenosek
pa3ymHbIif. Haxomkum WMCKOMaeMbIX OCTATKOB, BpEMs CYIIIECTBOBAHHS, 00JacTh
pacrpocTpaHeHusi, 00bEM 'OJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAHSL.

Yenoeueckue  pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOIEOMIHAS
(eBpasuiickasi),  HeErpo-aBCTpajoujHasi  (3KBaTOpUalbHasi),  MOHTOJOWJIHAS
(a3maTcko-amepukaHckasi).  YepTbl ~ MPHUCHOCOOJIEHHOCTH  TpeACTaBUTENEH
YEJIOBEUECKMX PAac K YCJIOBHUSM CYIIECTBOBaHMWA. EIMHCTBO 4YEnOBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

IToptpetrer: ®@. Penn, JI. Ilactep, A. 1. Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmmipl U cxeMmbl: «BosnukHoBenne COJIHEUHON cucTeEMBI», «Pa3BuThe
opraHuyeckoro Mwupa», «PactutenbHas kuetka», <«OKUBOTHas  KJIETKay,
«IIpokaprornueckas kieTrka», «CoBpeMEHHas CHUCTeMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YEJIOBEKA U UEIOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay, «JlpeBHeumue moam», «peBHue moan», «llepsbie
COBpPEMEHHBIE JII0AN», «UeaoBeuecKkne pacoh».

O6opynoBanue:  mympku — «lIpoucxoxnenne — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAepTablla, KPOMaHbOHIIA), CICHKU WIH
M300paKEHUS KaMEHHBIX OpPYAHWH TEPBOOBITHOTO 4YelIOBEKa (KaMHU-YOIIIEPHI,
pyOuna, ckpebina), TeoxpoHoJoruueckas Ttabnmuna, kojuiekius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX JKMBOTHBIX U PACTECHUI».

JlabopaTopHble U MPpaKTH4YeCKUe PA0OThI:

[Ipaktuueckas padora Ne 1. «M3ydeHue HUCKOMAaeMbIX OCTAaTKOB PacCTCHUU U
YKUBOTHBIX B KOJUICKIIUSIX.

DKcKypeust «IBOJIOIMUSL OpraHMYecKoro mMupa Ha 3emuie» (B €CTECTBEHHO-
HAy4YHBIN WM KpaeBeTUECKU My3el).

Tema 3. OprannzmMsbl 4 OKpYy Karolas cpeaa.



DKOJIOTUS KaK HayKa. 3aJa4ydl U pa3Aeibl SKOJIOTMU. METOIbl SKOJIOTHYECKUX
UCCJIEOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenbl oOuTaHUsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYILHAs, IOYBEHHA,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue ¢akropel. Kriaccupukanus 3SKOJOTHYECKUX (PaKTOPOB:
abuoTHyeckue, OUOTHYECKHME M AaHTPOINOreHHble. JlefcTBUE HSKOIOTMYECKUX
(haKkTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTopbl: CBET, TEMIIEpPATypa, BiIaKHOCTh. DoTonepuoansm.
[IpucnocoOnenust  OpraHM3MOB K  JICUCTBHIO  a0MOTUYECKHX  (PaKTOpOB.
buonorunueckre puTmsl.

buotndeckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOICHCTBHI: KOHKYPEHITNS,
XMIIHUYECTBO, cuMOM03 u ero ¢opmbl. llapazutusm, koomepanusi, MyTyaausM,
KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHHEe OMOTUYECKMX B3aMMOJCHCTBUN MJIsl CYIIECTBOBAaHUS OPraHU3MOB B
PUPOIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU nomyasinquu. OCHOBHBIE MOKa3aTeld
MOMYJSIUMU: YHUCIEHHOCTb, IJIOTHOCTh, POXAAEMOCTb, CMEPTHOCTh, IPUPOCT,
Murpanus. JJnHaMuka YuCcICHHOCTH MONMYJIALUY U €€ PETryIIsIus.

JlemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynwe, 3. ['exkens.

Tabmuubl U cxembl: kapta «IIpupoanbie 30HbI 3emin», «Cpeabl oOUTaHUs
opranu3MoBy», «@oronepuoausm», «llomymsnum», «3aKOHOMEPHOCTH poOCTa
YUCIIEHHOCTHU NOMYJISUUU HHPY30puu-Tyhenbkny», «[lumessie nenm».

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

Jlabopatopnas padota Ne 3. «Mopdonorudeckue ocoOOEHHOCTH PACTCHUN U3
pa3HbIX MECT OOUTAHUS.

JlaGopatopHas padora Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIeyCay.

[Ipaktrueckas padora Ne 2. «[loacuér mioTHOCTH MOMYJSIIIUN pa3HbIX BUJIOB
pacTeHUN».

Tema 4. Coo01ecTBa H YKOJI0rH4eCKHe CHCTEMBI.

CooOuiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBasd,
MPOCTPAHCTBEHHAsI, Tpoduueckas (nuieBas). Buasl-momunanTel. CBsI3U B
OuoLEeHo3e.

DKoyloruyeckue cucteMbl (dkocucTembl). Ilonsitue 00 »dKocucremMe U
ouoreorneHoze. DOyHKIMOHAJIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOJYLIEHTHI,
KOHCYMEHTBI, penylueHThl. KpyroBopoT BelecTB U MOTOK SHEPTHH B HKOCUCTEME.
Tpoduueckue (numieBbie) ypoBHU SKocUcTeMBI. [TunieBbie nenu u cet. OCHOBHBIE
MOKa3aTesid 3KOCHUCTEMbI: Ouomacca, MPOAYKLHUSA. DKOJIOTMYECKHUE NHUPaMUIbL:



OPOAYKIMU, YMCIEHHOCTH, Oumomacchl. (CBOMCTBA 3KOCHUCTEM: YCTOMYHMBOCTB,
camoperyJsinus, pazsurue. CyKueccus.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMA XBOMHOTO
WIH [IAPOKOJUCTBEHHOTO JIECa.

AHTpOIIOr€HHbIE ~ KOCHUCTEMBIL.  ATpO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAUYCHHUE arpOIKOCHUCTEM M YPOOIKOCHUCTEM.

buopa3nooOpasue kak ¢(aktop ycToWuyuBOCTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pasHOOOpasus Ha 3emIie.

Yuenue B. . Bepnanckoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouochepnl. Kupoe BemectBo u ero (ynkiuu. OcoOeHHOCTH OMocdepbl Kak
rno0anbHOM SKOCUCTeMBbl. J[MHamMuueckoe paBHOBecue M oOpaTHas CBsS3b B
ouocdepe.

KpyroBopoTsl BelecTB U OMOre0OXMMHUYECKUE LIUKIIBI JIEMEHTOB (yriepoja,
a30Ta). 30HATLHOCTH Orochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3eMiu. AHTpONIOreHHbIe U3MEHEHHs B Orocdepe.
['moGanbHbIE YKOTOTHYECKHE TPOOITIEMBI.

CocyiecTBoBaHue NpUpoAbl U yenoedecTBa. CoxpaHeHne OnopazHooOpasus
KaKk OCHOBa YCTOWYMBOCTH Ouoceprl. OcCHOBa palMOHAIBLHOIO YIIPaBICHUS
MPUPOJAHBIMH PECYpPCAMU U MX UCIOJIb30BaHUE. J{OCTH>KeHHsT OMOJIOrMU U OXpaHa
IPUPOJIBIL.

JlemoHcTpanum:

[Toprpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsl: «[lumessle nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubsie coobmectBay, «llenu nutanusy», «IKojJorMyecKas MNUPAMUIAY,
«buocdepa u gyenosek», «IKocucTeMa MHUPOKOIUCTBEHHOIO Jieca», « IKOCHUCTEMA
XBOMHOro Jjeca», «buoueHo3 Boaoéma», «ArpoueHosd», «lIpumepHbie
AHTPOIIOr€HHBIE BO3ACHUCTBUS Ha IPUPONY», « BakHEUIIME NCTOYHNUKY 3arPsI3HEHUS
BO3/yXa U TPYHTOBBIX BOA», «[louBa — BakHelIIas cocTaBisiomias Ouocgeps»,
«®DakTopel  gerpaganuu  nouB»,  «llapHukoBblit  addexT»,  «DakTOphI
palMOaKTUBHOTO 3arpsi3HeHUs Ouocdeprr», «OOmas crpykrypa Ouochepsi»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepb»,
«KpyroBopor yriepona B 6uocdepe», «KpyroBopor azora B IpUpoIe».

O6opynoBanue: Mojenb-amMKanus «TunudHble OMOLEHO3bI», Tepoapuit
«PacturenbHble coob1IecTBa», Koekuun «bruonenos», «Bpenurenn BaxxHeUIIux
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKI[UU PACTEHHUIN U KUBOTHBIX,
IpUHAJIEKAIINE K Pa3HBIM 3KOJIOTHYECKUM I'PyIIaM OAHOro Buaa, KpacHas kHura
Poccuiickoit  ®@enepauun, H300paKEHHUS] OXPaHSIEMBbIX BHJIOB pACTEHUH U
KUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBmuBarlOTCAd TpeOOBaHUS K pe3yJibTaraM
OCBOCHHUs  OOYyYalOIMMHUCSA TIporpaMM  CpeIHero olmiero  o0pa3oBaHUS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOEHUs MNpeamera «buosnorus»
BBIJICJIEHBI CJEIYIOIINE COCTABJISIOLINE: OCO3HAHUE OOYYaroIIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENEICHNI0, HAIWYUEe MOTHBAlMM K oOyuyeHuro Ouosoruw,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOY4YaOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
NEeSATENbHOCTH I[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMM, MPUCYLIIUMHU CUCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HaJIMYME SKOJIOTMYECKOTrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHHS IpeaMera «buosorus» JOCTUTaroTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEIILHOCTH B COOTBETCTBUM C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOLIECTBE NMpaBUJIaAMH M HOPMaMmH
NOBEJEHUSI U CIOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHUS, CaMOBOCHUTAHMS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMM JIMYHOCTH, NATPUOTU3MA,
YBO)XEHUS K 3aKOHY M IPaBOMOPSIKY, YEJIOBEKY TPyJa U CTaplIEMy MOKOJIECHHUIO,
B3aMMHOI0 YB@)XKCHUs, OEpPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauLMsIM MHOTOHaUMOHalnbHOTrO Haponxa Poccuiickont ®denepauuu, npupone u
OKpYKaroIlen cpeie.

JIMYHOCTHBIE pe3yNbTaTbl OCBOEHHS y4yeOHoro mpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
Cc(OPMUPOBAHHOW BHYTPEHHEH MMO3UIUEN JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM IIEHHOCTSIM POCCHIICKOr0O OOIIECTBA, pacIIMpeHUE >KU3HEHHOI'O
OIbITA W ONBITA ACSATEIBHOCTU B IPOLIECCE PEAIN3ALMU OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMK 00YYaIOUIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;



OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 0053aHHOCTEN, YBAKEHHE 3aKOHA
Y TIPaBOMNOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JEATEILHOCTH MIPH CO3IaHUU YUEOHBIX
IPOEKTOB, PpEUIEHWW Yy4eOHBIX U TIO3HABATENbHBIX 3aJlad, BBHIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSATh COOCTBEHHYIO TMO3UIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHUE Y4YUTHIBaTh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUSA JIIOJIEH C Pa3HBIMH YOCKICHUSIMH, KyJIbTYPHBIMHU IIEHHOCTSIMH H
COLIMAIbHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IMPOILECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OINIMOHEHTOB IMpH OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OHMOJIOrMYECKOr0 COACPKAHMS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU I€SITEIBHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb POCCUICKON IPaXKIaHCKON UIAEHTUYHOCTH, TAaTPUOTHU3MA,
YBaXEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Tiepenl PoauHol, ropgoctu
3a CBOM KpaM, CBOWO PonnHy, CBOM f3BIK M KYJNbTYpy, NPOIUIOE M HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPO/IBI,
JNOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHHUE W
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAYCHHS OWOJIOTMM B TIO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRa,;

ujeiiHas yoeXI€HHOCTb, TOTOBHOCTh K CIYK€HHUIO W 3ammte (OrTedecTBa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUS:

OCO3HAHHUE TyXOBHBIX IEHHOCTEW POCCUIUCKOT0 HApOa;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI;

CIIOCOOHOCTh OLIEHUBAaTh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JJUYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYMBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJIUTEISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHUS LEHHOCTEN CEMEWMHOM KW3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIIICHHUI;



MOHUMAaHUE YMOIIMOHATLHOTO BO3CUCTBUS )KMBOU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 30POBbS W
IMOIMOHATBHOI0 0J1ar ONMmoJIyYus:

MMOHUMAaHUE U PeasTi3alus 3/J0pOBOr0 U 0€30IMacHOro 00pa3a KU3HH (310pOBOE
MUTaHuE, COOJI0/IEHNE TUTUEHUYECKUX MPaBUII U HOPM, COQJTAaHCUPOBAHHBIN PEKUM
3aHATHI W OT/AbIXa, peryisipHas (u3uyeckas aKTUBHOCTb), OEpEeKHOrO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE [IEHHOCTH TpaBUJ HWHJAMBUAYATBHOIO M  KOJUJIEKTHUBHOTO
0€30MmacHOr0 MOBEJICHUS B CUTYAITUSIX, YTPOKAIOIINX 30POBBIO U YKU3HU JIFOJIEH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHbIX MPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPY/lY, OCO3HAHUE LICHHOCTU MacTEPCTBA, TPY0I00HUE;

TOTOBHOCTh K AKTUBHOW JAESATEIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

WHTEpPEC K pa3NuyHbIM cdepaM MpoPecCHOHAIBLHON ACSITEIIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaJu30BbIBAThH
COOCTBEHHBIE )KH3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOILIIEHUE K TPUPO/I€ KaK UCTOUHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIIeCTBOBaHUS,

MOBBIIIIEHWE YPOBHS OKOJOTHYECKON KYyJNbTYPBI: TNPUOOPETEHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OIEHKM HX BO3MOXHBIX IOCIEIACTBUNA  JUIs
OKPYKaloIeH CPebI;

OCO3HAaHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
penieHus;

CIIOCOOHOCTB UCIOJIH30BATh IPUOOPETAEMBIC ITPU U3YUCHUU OUOJIOTUM 3HAHUS
U yMEHHMS TpU  peIIeHHH 1poOJeM, CBA3AHHBIX C  PalMOHAIbHBIM
IPUPOJONOJIb30BaHUEM  (COONIOJIEHUE  TpaBUJl  TOBEACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B DJKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);



aKTHBHOE HENPUATHE JEHCTBUM, IPUHOCAIINX BPE OKPYXKAIOIIEH IPUPOIHOM
cpene, YMEHHE IMPOrHO3MPOBATh HEOJArONpPUSTHBIE SKOJOIMUECKHE MOCIEACTBUS
MPEATPUHUMAEMBIX JEUCTBUM U NTPEAOTBPAILATD HX;

HaJIM4ue Pa3sBUTOIO HKOJOTHUYECKOTO MBIIUICHUS, JKOJIOTMYECKOU KYJIbTYPBI,
OIBITA NEATEIbHOCTU DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MU B MO3HABATEJIIbHOM, KOMMYHUKATUBHOM W COLMAJIbHOMU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOU JEATEIBLHOCTHU DKOJIOTHYECKON
HaITPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKHd U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIHAJOre
KYJbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJIbTYpPHl KaK CpEICTBA
B3aMMOJCUCTBUS MEXY JIFOIbMU U ITIO3HAHUS MUPA;

NOHMMAaHHE Ccleuu(PUK OMOJOTMM KaK HayKd, OCO3HaHMsI €€ poiu B
(OpMHUPOBAHUHU PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JIaHUU IEJIOCTHOTO
MpPEICTaBIeHUd 00 OKpYXKaroUIeM MHUpPE KaK O €IUHCTBE MPUPOAIbI, YEJIOBEKa U
obmiecTBa, B IO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM MU pelIeHUU MpolseM
COXPaHEHHMS IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU ISl COBPEMEHHOM LMBUIIM3ALUU:
oOecrieyeHus: HOBOI'O YpPOBHSI Pa3BUTUSA MEAULMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH,  CIIOCOOHBIX  pellaTh  pecypcHble  MNpoOJeMbl  pa3BUTHSA
YeJI0BeUEeCTBa, MOMCKA MyTeH BbIX0/A U3 IJI00ATBHBIX IKOJIOTUYECKUX MPOOIeM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PAMOHAILHOMY
UCMOJIb30BAaHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IMOJIYyYEHUU OHOJIIOTMYECKUX 3HAaHUM B LEJAX
MOBBIIIEHUST OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acT (PYHKIMOHAJIbHOM IPpaMOTHOCTU oOydaroumxcs, (GopMupyemMon
MpU U3Y4ECHUU OMOJIOTHH;

IIOHMMAaHUE CYIIHOCTU METOJOB ITIO3HAHHUSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS MJIs aHaiu3a u
OOBSICHEHHUS SABJICHUWA OKPYXKAIOIIEro MUPA U MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LIEJIBIO MTOYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS IS
pelieHus TpoOJieM B pealbHbIX )KU3HEHHBIX CUTYAIIUsX;

OCO3HAaHWE LEHHOCTH HAYYHOW JEATEIBHOCTH, T'OTOBHOCTH OCYIIECTBISATh
IIPOEKTHYIO U UCCIIEI0BATENIbCKYIO AEATEIbHOCTh MHANBUYAIbHO U B IPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aH1/110 151
CaMOO6pa3OBaHHIO, K AaKTHBHOMY IIOJYYCHHIO HOBBIX 3HaHUHW 1o OHWOJIOTHH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yibTaThl OCBOEHHUSI yueOHOro mpeaMera «buomorus»
BKJIIOYAIOT: 3HAUYWMbIe i1  (OPMUPOBAHMS MHPOBO33PEHUS] OOYJAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHbIC) OOIICHAYUYHbIE TIOHITHUS, OTPAKAIOITUE
I[EJIOCTHOCTh HAy4yHOW KapTWHBI MHUpa W CHEUU(PUKY METOIOB TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEUIECTBO, YHEPrUsl, SBJICHUE, MPOIIECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
HccieioBanne, HaOoIeHNe, U3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), YHUBEPCATbHEIC
yueOHble JeMCcTBUA (TIO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYISATUBHEIC),
oOecrnieunBaromye GopmMupoBanre GyHKIMOHAIHLHON IPaMOTHOCTH U COLIUATBLHOM
KOMIIETCHIIMM ~ O0YYaromMXcsi, CHOCOOHOCTh OOY4YalolIUMXCSl  HCIOJNb30BaTh
OCBOEHHBIE MEKIUCIIUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS U YHUBEPCAIbHBIC
yueOHbIE JEUCTBUS B MO3HABATEILHONW U COLIMAJIbHON MPAKTHKE.

MeranpenMeTHbie pe3yabTaThl OCBOEHHUS MPOrpaMMbl CPEAHEro O0OIIero
00pa30oBaHUs JOJKHBI OTPAXKATh:

OBaanenne YHHUBEpPCATbHBIMHI yueOHbIMU MO3HABATEJIbLHBIMU
AeCTBUAMMU:

1) 6a3oBble JJOrnYecKmne JeiCTBHUs:

CaMOCTOSITEILHO  (OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOEHUM 3HAHUW TPUEMBI JIOTMUYECKOTO MBIIUICHUS
(ananmu3a, cUHTE3a, CpaBHEHUS, Kiaccuukammu, 0000IIeHNs), PACKPHIBATH CMBICIT
OMOJIOTUYECKUX TMOHATUM (BBIACIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C JPYTUMHU MOHSITUSIMH);

ONpENEATh eI JeITeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HUX
JOCTUXKEHHUS, COOTHOCUTH PE3yJbTaThl IEATEILHOCTH C MOCTABICHHBIMHU LICTISIMH;

UCIOJIb30BaTh OMOJOTMYECKUE MOHATHUS 111 OOBSICHEHUS! (PAKTOB U SBJICHHI
YKUBOW MPUPOJIBL;

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
aQHAJIOTHHU), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKITFOUCHUS,

MIPUMEHSITH CXEMHO-MOJIETbHBIE CPEICTBA JJIs PEICTABJICHUS CYIIECTBEHHBIX
CBS3€M W OTHOIIEHWH B M3y4yaeMbIX OHOJIOTHUYECKHX OOBEKTaX, a TakKKe
MPOTUBOPEUUMA PA3HOTO POJAA, BBISIBICHHBIX B Pa3IMUHBIX HHGOPMAIMOHHBIX
HMCTOYHUKAX;



pa3pabaThiBaTh IUIAH pEIICHUs NPOOJEMBbI C Y4ETOM aHaU3a MMEIOIIUXCS
MaTEpPUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPJAMHUPOBATH U BBIIOJIHATH padOTY B YCIOBHUSX PEATBHOI0, BUPTYAJILHOT'O
¥ KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIENOBATEIbCKHIE eHCTBHUSA:

BJIaJIeTh HAaBbIKaMU y4€OHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JEsITEbHOCTH,
HaBbIKAMHU  pa3pelieHus MOpoOJieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJ/IOB PELICHMS IPAKTUUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIIOJIb30BaTh pPa3jU4HbIC BUJABI JEATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEepPIpeTalud, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B y4YEOHBIX
CUTYaIUsIX, B TOM YHCJIE [IPHU CO3AAaHUH YUEOHBIX U COLIMAJIbHBIX IIPOEKTOB;

¢dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaJE€Th HAYYHON TEPMUHOIIOTHEH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBIISITE IPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyalIM3UpOBATh 3ajady,
BBIIBUTATh THIOTE3Y €€ pelIeHUs, HAXOIUTh apryMEHTHI JIJIsl TOKA3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPHUH PELLICHMUS;

AHAIN3UPOBATH TIOJYYEHHBIE B XOJA€ pELIECHHA 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKU OLICHUBATh UX JIOCTOBEPHOCTb, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJISTh IEJICHANIPABICHHBIM TOUCK TEpeHoca CPEelCTB M CIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh IEPEHOCUTh 3HAHUS B I03HABATEJIbHYI0 M IMPAKTHUECKYIO OO0JacTu
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WJEH, MpEJIaraTh OPUTMHAIbHBIE MOAXOAbl U PEIICHHS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JONMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ unopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKCTe y4eOHOro
nocoOus, HAy4YHO-TIONYJSAPHOW JIUTEpaType, OHOJIOTMYECKUX CJOBapsX H
CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHaIu3upoBaTh
UH(OPMALIMIO Pa3JIMYHBIX BUAOB U (OPM IPEJCTABICHUS, KDUTUUECKH OLIEHUBATh
€€ JJ0OCTOBEPHOCTh U HEMTPOTUBOPEYUBOCTb;



(GopMyIupoBaTh 3aPOChl U MPUMEHATh PA3IMYHbIE METOJbI IPU MOUCKE U
orbope Ouosiornueckoir MHGoOpMauu, HEOOXOJUMON JJisl BBINOJIHEHUSI y4EOHBIX
3ajady;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIONBb30BAHUS PA3TUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpEACTaBICHUS
Ounonoruyeckoit uHpopmManuu (CXeMbl, rpapuKu, AUarpaMMbl, TaOJIULIbI, PUCYHKH U
Zpyroe);

UCTIONb30BaTh HAy4YHBIA S3bIK B KadecTBE CpEACTBA MpH padoTe ¢
Oouonornueckol uHGpoOpMaluend: TNPUMEHSATh XUMHYECKHe, (usnueckue Hu
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBL, (HOpMYIbl, a00peBUATypy, HOMEHKIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJAJI€Th ~ HABBIKAMU  pAcllO3HAaBaHUS U 3allUThl  HWHPOpPMALMH,
MH(OPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€ICTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, aKTUBHO y4aCTBOBATh
B JMajore WM JAUCKYCCUU IO CYIIECTBY 00CyXIaeMoil TeMbl (yMEHHE 33a/1aBaThb
BOTIPOCHI, BBICKA3bIBATh CYKJICHUS OTHOCHUTEILHO BBIMOJHEHUS TpeaiaraeMoi
3aJja4uM, YYUTHIBaTh MHTEPECHl U COTJACOBAHHOCTH MO3UIUHN JIPYIHMX YYaCTHUKOB
JUaora Wiv JUCKYCCHH);

pacro3HaBaTh HeBEpOambHBIC CpEACTBA OOINEHHWS, TOHWUMATh 3HAYCHHE
COLMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MJIMKTHBIX CHUTYaIUil,
YMETb CMAr4aTh KOH(QIMKTBI U BECTH NIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU CHOcOOaMU OOIIECHUS U B3aUMOJCHCTBHS, MOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOH (opMe (HOpMYIUpPOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJCTB.

2) coBMeCTHAs IeSTeJbHOCTD:

MOHUMATh W HCIOJb30BaTh MPEUMYIECTBA KOMAHIHON M WHIMUBHIYaTbHOM
paboThI IpU pEIICHUN OUOJIOTUYECKOHN MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
IPUMEHEHUS TPYIIOBBHIX (OPM B3aUMOACHUCTBUS MPH PEIICHUH YUeOHOW 3a1a4H;

BbIOMpaTh TEMaTUKY U METOJbl COBMECTHBIX JACUCTBUN € Yy4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO UJIeHa KOJJICKTHBA;

OPUHUMATh IETd  COBMECTHOM  JCSITENIbHOCTH, OpraHW30BbIBAaTh |
KOOPJIUHUPOBATh JEUCTBHUS MO €€ JOCTHXKEHHUIO: COCTaBJISTHh IUIAH JICMCTBUU,



pacnpenensTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJbTaThl
COBMECTHOU PabOThI;

OLICHMBATh KAUECTBO CBOET0 BKJIAJ1a M KAKI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yJIbTaT 10 pa3padOTaHHBIM KPUTEPHSIM;

npenjaratb HOBBIE MPOEKThI, OLIEHUBAThb HWJIEW C TO3ULIMA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IIOBEACHHE B PA3IMYHBIX
CUTYaLUsIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITH MHULIMATHBHBIM.

OgyageHne yHUBeEpPCaIbHBIMHU PeryJIATUBHBIMHU ACHCTBUAMM:

1) camoopranu3amnusi:

UCIOJb30BaTh OHMOJOrMUECKUE 3HAHHS i1 BBIABICHHUS MpoOIeM H UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYAIIHSIX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU I1IeJIEBbIE U CMBICIOBbBIE
YCTAHOBKHM B CBOMX JACHCTBHUSAX W MOCTYNKAaX MO OTHOLICHHUIO K KUBOM MPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBJIATh MO3HABATENbHYIO JEATEIbHOCTh, BBISBISATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJISITH IIJIaH PEILICHUS TPOOIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHI;

JIaBaTh OILIEHKY HOBBIM CUTYAaIlUsIM;

paclupATh paMK1 y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPeANOYTEHHIH;

JieJIaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pellIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKON HSPYAMIIMH B
pa3HBIX O00JIACTSX 3HAHWN, MOCTOSHHO TOBBIIATH CBOW 0Opa30BATENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJQJIETh  HABbIKAMH  IO3HABAaTEJIbHOM  pePIEKCMU  KaK  OCO3HaHHUS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBAHMI, MCHOJB30BaThb NMPUEMBI peQIIEeKCUU NJIsl OLEHKM CUTYyalluH, BBIOOpA
BEPHOI'0 PEIICHMUS;

YMETh OLICHUBAaTh PUCKHM M CBOEBPEMEHHO NIPHUHUMATh PEIIEHUS 10 HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TMpPU aHAJU3€ pPe3YJIbTaTOB
NEeSATENbHOCTH;



3) npuHATHE cedsl M APYTUX:

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

IIPUHAMAaTh MOTMBBI W apPryMEHTHl JAPYIMX MpPH AaHAINW3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYTrOro YeaoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarthl ocBoeHus mporpammbl COO mo OuojOrMu Ha
06a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI AEHCTBUN MO OCBOEHUIO, UHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JESTEILHOCTU MO IMOJYYEHUIO HOBOTO 3HAHUA U
MPUMEHEHUIO 3HAHWW B PA3IMYHBIX YYEOHBIX CUTYyalUAX, & TAKXKE B peajbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouoinorweil. B mporpamme mnpeameTHbie
PE3yNbTAThl IPEICTABIEHBI IO F0JaM 00y4YEeHUSI.

[IpenmeTHbIE pe3yabTaThl OCBOEHHs yueOHoro npeamera «buonorus» ¢ 10
KJacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUWA O MECTE U POJM OUOJIOTMH B CUCTEME HAYYHOI'O
3HAaHUS €CTECTBEHHbIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KAPTHHBI MUPA U HAYYHOI'O MHUPOBO33PEHUSA, O BKIIAJIE POCCHUCKHX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIIMOHATIHHOM
IPAaMOTHOCTH Y€JIOBEKA I PEUICHHS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB M TOHSTHI:
KHU3Hb, KJIIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U NMPEBPAILICHUE YHEPTUH),
roMeoctas (caMOperyJysiiusi), ypOBHEBas OpraHu3alus JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BEICHHE (PENPOAYKLKA), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE U3JIaratb OHOJOTHYECKHe Teopud (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsA, LIEHTpaJibHAs J0TMa MOJIEKYJsIpHOM Owuonoruu), 3axonsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (o IeHTpax MHOT000pa3us H
MPOUCXOXKEHUSI KyIbTYpHBIX pacTeHuid H. 1. BaBunosa), onpenensiTe rpaHuIlbl UX
NPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOIr'O MMO3HAHUA B OMOJOrUU: HAOIIOEHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOLIECCOB W SBIEHWUW, OPraHU3alMsl U IPOBEICHHE
OMOJIOrMYECKOro SKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXAY HCCIENYEeMbIMU BEIMYMHAMH, OOBSICHEHUE TNOJNYYEHHBIX PE3YJIbTaTOB,
VICTIOJIb30BAHHBIX HAYYHBIX IMOHSATHM, TEOPUM U 3aKOHOB, YMEHUE JIE€JIaTh BBIBOJbI
Ha OCHOBAHUU IOJTYYEHHBIX PE3YJIHTATOB;



YMEHME BBIACIATH CYIIECTBEHHBIC NMPU3HAKNA BUPYCOB, KJIETOK IPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIIECTB M NPEBPAIICHUS SHEPIUM B KIIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO U DHEPreTUYEecKoro OoOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOIOTBOPEHMS, PA3MHOXKEHHS, HWHIUBUIYAJbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSITh NOJyYEHHbIC 3HAHUS AJI1 OOBACHEHUS OMOJOTrMYECKHX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C 1enblo obOecrieueHus Oe30MacHOCTH CBOErO 3I0POBbS M 370POBBS
OKpYKaroUIUX JII0AeH, COOMI0IEHUsI HOPM I'PAMOTHOT'O MOBEAEHUS B OKPY>Karolen
MPUPOTHON Cpeae, MOHMMaHHEe HEOOXOAMMOCTH HCIOIb30BAHUS JTOCTHXKEHUMN
COBPEMEHHOU ouonoruu u OMOTEXHOJIOTHIA I PaLOHAIIBHOIO
IPUPOIOINIOJIB30BAHUS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETUYECKHWE 3aJayd Ha MOHO- U
IUTUOPUIIHOE CKPELMBAaHUE, CLEIUICHHOE HACJIEOBAHUE, COCTAaBIIATh CXEMBI
MOHOTMOPHIHOTO CKPELIMBAHMS JUIsl IPEICKa3aHusl HACIEAOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATH J1a0OpaTOpHbIE M MpaKTHYECKHE pabdoThl, COOIIOAATH
npaBuiia pu padboTe ¢ y4eOHBIM U 1a00OpaTOPHBIM 000PYIOBAHUEM;

YMEHHUE KPUTUYECKH OLEHUBaThb W HHTEPIPETHPOBATh HHGPOPMAIIIO
OMOJIOTUYECKOTO  COAEP)KAaHUS, BKIIOYAIOIIYIO TCEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeICTBA MAacCOBOM MH(pOpPMAIMK, HAYYHO-TIONYJIIPHbIE
MaTepuabl), ITHUYECKHE aCHEKThl COBPEMEHHBIX HCCJIEOBaHUN B OHOJIOTHUH,
MeJUIMHE, OMOTEXHOJIOT U H;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011ast OMOJIOTMYECKYI0 MHPOPMALIMIO U3 HECKOJIbKHUX MCTOYHHUKOB, I'PAMOTHO
WCITIOJIb30BaTh OHATUITHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHHS ydueOHOro mpeamera «buomorus» 6 11
Kacce TOIDKHBI OTPAXKaTh:

c(OPMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAyYHOTO
3HAaHUS E€CTECTBEHHBIX HAyK, B (OPMHpPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE POCCHICKUX U
3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA I PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCcKpbIBATh COICpKaHUE OMOJIOrMYECKUX TEPMHUHOB U MOHITHI: BU/,
MOMYJISIUS, TEHO(POH], DBOJIONHUS, ABUXKYIIUE CUJIBbI ((PaKTOphl) IBOIIOIUH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUJ000PAa30BaHUE, HKOJIOTMYECKUE (PaKTOPHI,
HKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEIYLEHTbl, LENU MNUTaHUS,
AKOJIOTHYECKasl mupamMua, OuoreoreHos, ornochepa;



YMEHHE u3JlaraTh OHOJIOTMYECKHE TeOopuu (dBOJIOLMOHHAsA Teopust Y.
JlapBruHa, CHHTETMYECKass TEOpUs OHBOJIIOLMU), 3aKOHbl M 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HAaNpaBJICHUW U
nyreit sBomonru A. H. CeseprioBa, yuenus o 6mocdhepe B. M. Bepuanckoro),
OTIpeNeIsITh TPAHUIIBI KX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJaJeTh METOIaMU HAY4YHOT'O MO3HAaHUs B OMOJIOTHH: HAOMI0IEHUE U
OINKCAaHUE JKMBBIX CUCTEM, MPOLECCOB M SIBICHUH, OpraHu3alus U IMPOBEJICHUE
OMOIOrMYECKOr0 IKCIIEPUMEHTA, BBIIBIYKEHUE TUTIOTE3bI, BEISIBICHUE 3aBUCUMOCTH
MEXJy HCCJIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE NOJYyYEHHBIX pPE3YyJIbTaToB,
UCTIOJIh30BAaHHBIX HAYYHBIX TOHATHNA, TEOPUA W 3aKOHOB, YMEHHE JENIaTh BBIBOIBI
HA OCHOBAHMH TOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OHOJOTHYECKHX
OOBEKTOB: BUJOB, TMONYJSLMUMA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreoIIeHO30B M DKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOr0 OTOOpa, BHA000pa30BaHMs, MPUCIIOCOOIECHHOCTH
OpPraHu3MOB, JEHCTBHS HKOJIOTMYECKUX (PAaKTOPOB Ha OpraHU3MBI, MEpeHoca
BEIIECTB M TIOTOKA JHEPrUM B OKOCHUCTEMAaX, AHTPOMOTCHHBIX H3MEHEHHH B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpPOTa BEILIECTB M OMOr€OXHMHYECKUX
LMKJIOB B Onocdepe;

YMEHUE MPUMEHATh NOJyYEHHbIC 3HaHUS AJI OOBACHEHUS OMOJOTrMYECKHX
IIPOLIECCOB W SABJIEHUU, ISl NPUHATUSA MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOU
KHU3HU C LeNplo obecredeHus Oe30IaCHOCTH CBOETO 3/0POBbsI M 370POBbS
OKPYKaIOIUX JIt0/IeH, COOTIOACHHSI HOPM TPaMOTHOT'O MOBEICHUS B OKPYXKaroIIen
NPUPOTHON Cpefie, MOHMMAaHME HEOOXOAMMOCTH HCIIONIb30BAHMS JTOCTHKCHHM
COBpEMEHHOW OMOJIOTHH JIJIsl pallMOHATIBHOT'O MPUPOIONOIb30BAHUS;

YMEHHUE peliaTh 3JEeMEHTapHbIE OMOJOTUYECKUE 33a[a4l, COCTaBJISATh CXEMBbI
MepEeHOCca BEIECTB U IHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTHYECKHE pPaldoThI, COOIIOAATH
npaBuja npu padbote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTUYECKH OIEHUBaTh W HHTEPIPETHPOBATH HUHOOPMAIUIO
OMOJIOTUYECKOTO  COACP)KAaHUS, BKIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3NIUYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBOM MH(pOPMAIINH, HAYIHO-TIOMYJISIPHBIC
Marepualbl),  paccMarpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIUIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011as Onosiornueckyro HHGOPMAIIUIO U3 HECKOIbKUX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmapar OUOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB u TeM uu(poBbIe
Ne n/m P Kourposbubie | Ilpakruyeckue (upp )
NMpoOrpaMMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
bubmioreka [IOK
1 b 2 0.5
MOTIOTIDL R Hayka https://m.edsoo.ru/7f41¢c292
bubmioreka [IOK
2 XK 1
VIBRIC CHUTCGMEL M HX Oprattusaiit https://m.edsoo.ru/7f41c292
. bu6mmnoreka [JOK
3 XUMHUYECKHUM COCTaB U CTPOCHHE KIIETKU 8 1 https://m.edsoo.ru/7f416292
bu6moreka [JOK
4 XK 6
VSHEACHTCIILHOCTL [T https://m.edso00.ru/7f41c292
5 Pa3MHOX€eHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubmotexa [JOK
OpraHU3MOB https://m.edso0.ru/7f41¢c292
5 HacneacrBeHHOCTh U K3MEHYHMBOCTD 8 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3mMoB. OCHOBBI 3 bubmmorexa [IOK
OMOTEXHOJIOTUH https://m.edso00.ru/7f41c292
bubmioreka [IOK
8 P 1
FIEPBEOE SRS https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4



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 KUIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aeioB H TEM nudpoBbIe
Ne n/m past Kontpoiasbnsbie | IlpakTHyeckue (mupp )
NnporpamMmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 DBOIIOLIMOHHASA OMOJIOTHS 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
BoO3HHMKHOBEHUE U Pa3BUTHE KU3HU HA bubmmoreka LIOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bubmioreka [IOK
1
3 OPpraHu3MEL i OKpYKaioIIas cpena > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 E:f;;?::g;gg}é f41cc74
bu6mmoreka [JOK
5 P 2
C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10
. 34 0 2.5

I[TPOIT'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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosauvecTBo yacoB DJIeKTPOHHBbIE
" Tema ypoka Kourpoabnsie | IlpakTnueckue Aata mipposkie
n/n Bceero u3ydeHusi | oOpa3zoBareibHbIE
padoThI padoThI
pecypchbl
bu6moreka IIOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a
Metoasl mo3HaHUS )KUBOU
npupozsl. [IpakTuueckas pabora
2 NIQ) lp«Ii[IcnonI;OBaHHe pasinHHx 1 05 Bu6mmorexa [IOK
https://m.edso00.ru/863e6122
METOZ[OB MPH U3y4YECHUU
OMOJIOrTYECKUX 00BEKTOBY
3 Buonornueckue CHCTEMEI, 1 bu6moreka [JOK
MIPOLIECCHI U UX U3yUYEHUE https://m.eds00.ru/863e6564
4 XuMU4eckuii coctaB KieTku. Boma 1 bubmmoreka [IOK
Y MUHEPAJIbHBIE COJIN https://m.edsoo.ru/863e674e
but6moreka [JOK
5 benku. CoctaB u cTpoeHHE OEITKOB 1 https://m.edsoo.ru/863e6b72
depmeHTb — OHOJIOrHYecKre
Karanu3atopsl. JlabopaTopHas
6 paborta Ne 1 «3yuenne 1 05 bubmmorexa [IOK
KaTaIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha TpUMepe aMHUIIa3bl
WA KaTaa3bl)»
bu6moreka [JOK
! YraeBopet. Jlmn e 1 https://m.edso0.ru/863e6870



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

Bbu6morexa IIOK

8 Hyleniosbie kncnotsl. AT® https://m.edso0.ru/863e6d5¢
9 Hcropus n MeToabl U3yueHus bu6mmoreka [IOK
kietku. Kinerounas reopust https://m.eds00.ru/863e6e88
10 Kierka kak 11eJ10cTHAs >KUBAast
cucTeMa
CrtpoeHnue 3yKkapuoThd eCKOi
kietku. JlabopaTopHas pabora Ne 2
«M3yueHune cTpoeHUs KIETOK bu6motexa [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OITHCAHUECH
bubmmoreka [IOK
12 ObMmeH BEmECTB MM METa00 MM https://m.edso00.ru/863e766¢
but6moreka [JOK
13 dorociires. Xemocires https://m.edso0.ru/863e7c98
. bubmorexa [IOK
14 ueprerutieckitii oomen https://m.edsoo.ru/863e7aae
KU3HEeHHBIN UK KIIETKU.
Jlenenue knetku. MuTos.
15 JlaGoparopHas pabora Ne 3 05 bubmotexa IIOK
«Habmronenne MuTO3a B KJIETKaX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MHUKPOITpENapaTax»
16 BuocunTes Oenka. Peakius bubmmoreka [IOK
MaTpUYHOT'O CHHTE3a https://m.edso00.ru/863e796e
17 Tpancnsaius — OMOCHHTE3 Oelka bubmotexa [JOK

https://m.edso00.ru/863e796¢



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

18 Hexknerounsle popMbl KU3HU — bu6mmoreka [IOK
BHPYCHI https://m.edso0.ru/863e7540
but6moreka [JOK
19 @DopMBl pa3MHOKEHHSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmnoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE TIOJOBBIX
kJeToK. OTI0J0TBOpEHUE.
21 JlaGoparopHas pabora Ne 4 05 bubmotexa IIOK
«M3yyeHne cTpoeHus MOJ0BBIX https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKPOITpernapaTax
99 NunuBuyanpHOE pa3BUTHE bu6motexa [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
23 HACJIEICTBEHHOCTH U Bubmiorexa [OK
https://m.edso00.ru/863e86f2
W3MEHUYHUBOCTHU
3aKOHOMEPHOCTH HACIIETOBAHUS
24 HpI/I3HaK0]I3). MOHorI/IGpI/II;LHoe bubmorexa LIOK
https://m.edso00.ru/863e8878
CKpellMBaHue
UTUOPUTHOE CKPEIIUBAHHE.
25 gaKOH EejaBHcmforLE bubmorexa TOK
https://m.edso0.ru/863e89a4
HaCJIeI0OBaHUS MTPU3HAKOB
CuerieHHOE HacJIeIOBaHUE
26 npu3HakoB. JlabopaTopHas pabota 05 bu6motexa [IOK

Ne 5 «M3ydyeHue pe3ysbTaToB
MOHOTHOPUTHOTO U TUTHOPHUTHOTO

https://m.edso00.ru/863e8c60



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

CKpeIlMBaHus y Jpo30(duibl Ha
rOTOBBIX MUKpOIIpEnaparax»

I'enernka nona. Hacnenosanue bu6moreka [JOK
27 1
MIPU3HAKOB, CLIETUIEHHBIX C I1OJIOM https://m.edso0.ru/863e8c60
N3menunBocTs. HeHacnencrsenHnas
M3MeH4YMBOCTh. JIabopaTopHas
pabota Ne 6. 3y4yenue bubmoreka [IOK
28 . 1 0.5
MOIU(PHUKALMOHHON U3MEHUUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPHAIIMOHHOT O psija
Y BapUALMOHHON KPUBOI»
HacnencreenHass ”3BMEHUHUBOCTb.
29 JlaGopaTopHas pabora Ne 7. 1 05 bu6motexa [IOK
«AHanM3 MyTanui y 1po30(uisl https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKpOIIpenapaTax»
but6moreka [JOK
30 Perterinia senonexa L https://m.edso0.ru/863e8d78
Pe3epBHbIii ypok. O0001IEeHNE 110
31 teme «HacnencTBeHHOCTh U 1
W3MEHUYHMBOCTh OPTaHU3MOB)
bu6moreka IIOK
32 Ceekuis Kak Hayka i Ipouece L https://m.edsoo.ru/863e9214
33 MeToabl U JOCTHXXEHUS CEIEKIIUN 1 bubmmoreka [IOK
pacTEeHHI M )KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHomorus kak oTpacib 1 bubmmorexa [IOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME



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

11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 DOBOMIONHUS U METOABI €€ U3YUECHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BUTHS IPENCTABICHUN 1 bubmuotexa IIOK
00 3BOJIIOIIUU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 MitkpospomoLts 1 https://m.edsoo.ru/863e9cle
[Tomynsmusa Kak 3eMeHTapHas
eMHUIA BUIA U YBOJIOIUH.
4 HZGOPIE-IITOPHZ;H pabota JL\II'Q 1 1 0.5 bubmorexa [JOK
https://m.edso00.ru/863e99c6
«CpaBHeHUE BUJIOB IO
MOP(HOIIOTUYECKOMY KPUTEPHIO»
5 JIBrxymime cuibl (3J1IeMeHTapHbIe 1 bu6moteka [IOK
(bakTOphI) IBOIOLNH https://m.edsoo.ru/863e9da4
. bubmmoreka IIOK
6 EctectBenHBIN 0TOOD U €r0 HOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLINN:
IPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3oBanue. JlabopaTopHas 1 05 bubmmorexa [IOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
IPUCIIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENIbHOI'0 XapaKkTepa»
3 Hanpasnenus u nytu 1 bu6mmoreka [IOK
MAaKpO3BOJIIOIINHU https://m.edso0.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

HeobpatuMocTs 3BoOIIMHI

Ucropus xu3nu Ha 3emie u

10 METOBI €€ U3y4EHUs

11 ['unore3sl POUCXOKICHUS KUZHU bubmmorexa [JOK
Ha 3emite https://m.edso0.ru/863ea5a6

12 Pa3zBuTHe x13HU Ha 3emJie MO dpam bubmmoteka [{OK
U niepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tallbl 3BOIOLUU
PAcCTUTEIBHOIO U )KUBOTHOI'O MHUpA.

13 [TpaxkTueckas padota Ne 1 05 bu6muotexa LIOK
«M3y4yeHne nckonaemblx OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJIJIEKIUS X))

14 CoBpemeHHas cucrema bu6motexa [IOK
OpraHUYECKOro MUpa https://m.edso0o.ru/863ea48e
DBOJIIOIUS YEIIOBEKa bu6moreka [JOK

15
(aHTpOIMIOreHe3) https://m.edsoo.ru/863eac2c

16 JBrxyume cuibl (paxTopsl) bubmoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHbIE CTaU¥ 3BOJIOLUU
4eJI0BeKa

18 YenoBeueckue pachl U MPUPOAHBIE bubmmorexa [IOK
aJanTalyy 4eaoBeKa https://m.edsoo.ru/863eaea?2
Pe3epBHblii ypok. O0001IEHE 110

19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
JKU3HU Ha 3eMJie»

20 DKoJlorus Kak Hayka



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

Cpenbl 0OUTaHUS ¥ SKOJIOTUUECKHE

Bbub6morexa IIOK

21 (dakTopsI https://m.edsoo.ru/863eafec
AbuoTtnueckne GaKkTOpPHI.
JlabGopaTopnas pabora Ne 3.
«Mopdonoruueckre 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 Bubmmorexa [IOK

https://m.edsoo.ru/863ebl0e
obutanusi». JlabopatopHas pabora
No 4. «Bnusinue cBeta Ha pocT U
pa3BUTHUE YEPEHKOB KOJIEyca»
bu6moreka [IOK

23 buotiteckne GaKTopel https://m.edso00.ru/863eb348
DKOJIOTMYEeCKU e XapaKTEePUCTUKH
nonyiauuu. [Ipaktnyeckas padota

24 Neo 2 «ITomcuér mmotHOCTH 0.5
MOITYJISIIAN PAa3HBIX BUIOB
pacTeHHi»

o5 Coo0rmrecTBa OpraHu3MOB — bubmumoreka [IOK
OMOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI bubmmoreka [{OK
(3KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE ITOKa3aTEIN

97 9KOCHUCTEMBI. DKOJIOTHIECKHE bu6moreka [JOK
nupaMupl. CBONCTBA 3KOCHCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [TpupoaHbIe SKOCHCTEMBI

29 AHTPOIIOTr €HHbIE€ YKOCHCTEMBI

30 buocdepa — rimobdanpHas bu6morexa [IOK

JKOCHUCTEMA 3EMITH

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



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

31 3aKOHOMEpPHOCTHU CYILIECTBOBAHUS 1 bubmmorexa [{OK
ounochepor https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 1

33 CocyuiecTBoBaHUE PUPOJIBI U 1 bubmmorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblii ypok. O600meHne

34 TeMbl «Co001IecTBa 1 1
HKOJIOTUYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 95

ITPOTPAMME



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




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






