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IosicHuTeNbHASA 3aMKMCKA

[Ipn paszpaboTke mnporpaMMbl IO OHOJIOTMM TEOPETUYECKYID OCHOBY JUIA
omnpejiesieHuss TMOAXO0J0B K (OPMHUPOBAHUIO COAEpX aHUS y4eOHOro mnpeameTa
«buonorusa»  coctaBWIM:  KOHUenTyalbHble  nonoxenus PIrOC  COO o
B3aMMOOOYCJIOBIIEHHOCTH ILI€JIEH, COAEpXKaHUs, PE3yJIbTaTOB 00y4YeHHs] U TpeOOBaHUM K
YPOBHIO TIOJATOTOBKH BBIMTYCKHUKOB, TOJOXEHHS 00 OOMMX MeNnsiX W NpUHIUMAX,
XapaKTEepU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEAHET0 0011ero oOpa3oBaHus B
Poccuiickoit @enepanuu, a Takxke MOJIOKEHHUS O crelupuke OMoaoruu, €€ 3Ha4eHUU B
MO3HAHUU KUBOM NPUPOABI U 00ECIIEUEHUHU CYLIECTBOBAHUS YEIOBEUECKOI0 OOIIECTBa.
CornacHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEICIICHBI OCHOBHBIE (YHKIIMU TPOTPAMMEI IO
ouonoruu u e€ CTpyKTypa.

[IporpamMmma mo Ouosoruu AaéT MpEACTaBICHHE O MeNax, o0 o0Imiel crpareruu
oOy4YeHHUsl, BOCIUTAHUA M Pa3BUTUS OOYyYalOLIUMXCS CPEJICTBaMU Y4eOHOro Mpeamera
«buonorusy», ompenensieT 00s3aTeIbHOE MPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpY,
pacnpeenieHe Mo pasjesaM U TeMaM, peKOMEHIyeMYI0 MOCIIeJ0BaTeIbHOCTh U3YUEHUS
y4e0HOTr0o Marepuaia ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, TOTUKU
00pa3oBaTeNbHOTO MPOoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yUYarOIMINXCS.

B mporpamme 1o OMOJIOTMH TakKe yYUTHIBAIOTCS TPEOOBAHUS K IIAHHPYEMBIM
JUYHOCTHBIM, METAamlpeMETHBIM M MPEJAMETHBIM  pe3yiJbTaTaM OOyYeHHs B
(GOpMHUPOBAaHMHM OCHOBHBIX BHUJIOB YYEOHO-TIO3HABATEIHHOW JESITEIHLHOCTH/yU4eOHBIX
JecTBUI 00yUaroluXcsi 0 OCBOCHHIO COJIEpKaHUsl OMOJIOTHYECKOTO 00pa3oBaHUsl.

B mporpamme mo Omosiormu (10-11 kmaccel, 0a30BbIil ypOBEHB) peaau30BaH
NPUHIMI TIPEEMCTBEHHOCTH B HM3YYCHHMH Owosioruu, Onaromapss dYemMy B Hel
IPOCMATPHUBAETCS HANPABJIEHHOCTh HA PAa3BUTHE 3HAHUMU, CBSA3AHHBIX C (OPMUPOBAHUEM
€CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHUsS, IIEHHOCTHBIX  OpUEHTAlMd  JIMYHOCTH,
HKOJIOTMUYECKOr0 MBIIIJICHUS, MPEACTABICHUNA O 3I0POBOM 00pa3ze *KU3HU U OepeskHbIM
OTHOIIEHHEM K OKpyxXatomieil mnpuponHoit cpene. IlosTomy Hapsigy ¢ u3ydeHHEM
0011eOMOIOTMYEeCKMX TEOpUM, a TaKXKe 3HAHUKW O CTPOCHHH >KMBBIX CHCTEM Pa3HOTO
paHra M CyIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HHUX IMPOLIECCOB B Mporpamme IO
OMOJIOTUH yJIeJIeHO BHUMaHHE HCIOJB30BAHUIO TMOJIYYCHHBIX 3HAHUN B MOBCEIHEBHOMN
KU3HU JUTSl PellIeHrs TMPUKIATHBIX 33a]1a4, B TOM 4YHUcCIie: NpOopUIaKTUKA HACIIECTBEHHBIX
3a00JIeBaHUI YEJIOBEKAa, MEAMKO-TEHETUYECKOTO KOHCYJIbTUPOBAHMS, OOOCHOBAHUS
HKOJIOTMUYECKH 11eJIecO00pa3HOTO MOBEACHHS B OKPY KaIOIIel MPUPOTHON cpefie, aHaInu3a
BIIUSTHUSL XO3SIMCTBEHHOW JESTENIbHOCTH YEJOBEKAa Ha COCTOSIHHUE TMPUPOIHBIX MU
UCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHUS K TMPUKIATHOW HAMpPaBICHHOCTH
yueOHOoro mnpenMera «buoyorus» MNPOAMKTOBAHO HEOOXOAMMOCTBIO OOecreYeHus
YCIIOBUW JUIsl PEIIEHUs OJHOW W3 aKTyalbHBIX 3a]ad IIKOJHLHOTO OHOJOTUYECKOTO
oOpa3oBaHus, KOTOpas Mpejanojaraet (GopMHpOBaHUE y OOYYAIOIIMUXCS CIIOCOOHOCTH
aJIaITUPOBATHCS K U3MEHEHHSIM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHUPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHsS 3aHMUMAET Ba)XXHOE MECTO.
Omna obGecrieunBaeT popMHUpOBaHUE Y O0YUAIOIIUXCSI IPEACTABICHUN O HAYYHOI KapTHHE
MUpa, pacuupser u 0000I1aeT 3HaHUs O )KUBOH NpUpoze, €€ OTINIUTEIbHBIX PU3HAKAX
— YPOBHEBOW OpraHM3allid U 3BOJIIOLMHU, CO3Aa&T YCIOBHS AJs: MO3HAHMUS 3aKOHOB
KUBOU MPHUPOJIBIL, (HOPMUPOBAHUS (PYHKLIMOHAIBLHOW IPaMOTHOCTH, HAaBBIKOB 37J0POBOTO
u Oe3omacHOro oOpasa *KHU3HHU, IKOJOTHIECKOI'0 MBIIIICHHS], IEHHOCTHOTO OTHOLICHUS K
YKMBOM IIPUPOJIE U YEIIOBEKY.

bonbuioe 3HaueHue OMONOTHA HMMEET TaKXKe Ul PEIICHUS BOCIUTATENbHBIX U
Pa3BUBAIOLIMX 3a/a4 CPEeJHEro oOIero oO0pa30BaHUs, COLMAIM3AIMU OOYyYarOIIUXCS.



N3ydyenune Ouonorum oOecrneunBaeT YCIOBHUS Uil (DOPMHPOBAHUS HHTEIIEKTYabHBIX,
KOMMYHHUKAIlMOHHBIX W MH(QOPMALMOHHBIX HABBIKOB, JCTETUYECKON KYJIbTYpBHI,
CIOCOOCTBYET HHTErpaluy OHOJOTMYECKMX 3HAHUM C MPEACTABICHUSIMH W3 APYTUX
y4eOHBIX MpPEIMETOB, B YACTHOCTH, (U3MKU, XuMuu u reorpapuu. Ha3BanHble
MIOJIOXKEHUSI O TIPEeIHA3HAaYeHUH yueOHOoro npeaMera «bronorusy cocraBuiii OCHOBY IS
omnpejieNieHuss TOJIXOJO0B K OTOOPY UM CTPYKTYpUPOBAHHIO €ro  COJAEp KaHMs,
MPEICTaBIEHHOr0 B IpOrpaMMe 1o OMOJIOTHH.

Ot60p coaepxkanus ywyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3ULMNA KyJIbTYpOCOOOPA3HOIO MOJAX0Ja, B COOTBETCTBHUH C KOTOPBIM
oOyuaronuecss JAODKHBI OCBOMTH 3HAaHUS M YMEHHUsS, 3HAUUMble A (OPMUPOBAHUS
oO1ieil KyJabTyphl, ONpENeNsIoNie aJeKBaTHOE MOBEIECHUE YEJIOBEKa B OKpY:)KarOIIeH
MPUPOJIHON cpesie, BOCTpEOOBAaHHBIE B TIOBCEHEBHOM KU3HM U MPAKTUYECKOUN
nesitenbHOCTH. Ocoboe MecTo B AITOW CHUCTEME 3HAaHUM 3aHMMAIOT 3JIEMEHTHI
COJIep’KaHus, KOTOpbIE CIYyKaT OCHOBOM 11 (OPMHUPOBAHMS TPEACTABICHUNA O
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTWHE MHUpa M IIEHHOCTHBIX OPHEHTALUIX
JUYHOCTH, CIIOCOOCTBYIOIIUX TYMaHU3alUK OMOJIOTHYECKOr0 00pa3oBaHUsl.

CTpyKTypupOBaHHE COJIepKaHUs yueOHOro mMaTtepuaia B MporpaMMme o OMoJoruu
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYUTEIbHBIX
OCOOCHHOCTSIX >KMBOM MPUPOJBI, O €€ YpOBHEBOW OpraHuM3allMi | 3BOJOUMU. B
COOTBETCTBUM C OSTUM B CTpPYKType ydeOHoro mpenmera «buonorus» BblieneHbl
CIeNyIoIINe coJep)KaTrenbHble JHUHUU: «buonorus kak Hayka. MeTolbl HAy4HOTO
no3HaHus», «Knerka kak Ouonormdeckas cucrema», «OpraHu3zm Kak Ouonoruueckas
cuctema», «CucremMa W MHOroodpasue OpPraHHYECKOTO MHpPay, «DBOJIONUS KUBOU
IPUPOJBD, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Ienb u3yuyenus yueOHoro npeamera «buonorusy» Ha 6a30BOM ypoBHE — OBJIaICHUE
0o0yyaroIUMHUCS 3HAHUAMU O CTPYKTYpHO-(DYHKLIMOHAJbHOW OpraHu3alllMM >KUBBIX
CHUCTEM pa3HOI0 paHra M NpUOOpEeTeHHWe YMEHUH MCIIOJIb30BaTh 3TU 3HAHUS JUIA
I'PaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB KMBOW HMPUPOJBI M PEIICHUS Pa3IUYHbIX
KU3HEHHBIX IIPOOJIEM.

JlocTmxeHue 1enu u3ydeHus yaebHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
o0ecreynBaeTcs pelIeHneM CIeAyOUINX 3a1au:

OCBOEHHME 00YYaIOIUMUCS CUCTEMbI 3HAaHUHM O OMOJIOTMYECKUX TEOPUSX, YUCHUSX,
3aKOHax, 3aKOHOMEPHOCTAX, THUIOTE3aX, IpaBWiIaX, CIyXalluX OCHOBOM  IIs
(GbopMUpOBaHUs IPEICTaBICHUN O €CTeCTBEHHO-HAyYHOW KapTHHE MHpa, O MeTojax
HAY4YHOI'O O3HAHHUS, CTPOSHUH, MHOTOOOpa3uH U OCOOEHHOCTSIX JKUBBIX CUCTEM PA3HOTO
YPOBHSI OpraHU3allid, BBINIAIOIIMUXCSA OTKPBITUAX M COBPEMEHHBIX MCCIIEIOBAaHUAX B
OuoJIoruuy;

¢dopmupoBanue y oOyyaloUIMXCS IMO3HABATENIbHBIX, MHTEUICKTyaJbHBIX H
TBOPYECKUX CHOCOOHOCTEN B Mpoliecce aHajau3a JaHHBIX O MyTSIX Pa3BUTHs B OMOJIOrHU
HAy4YHBIX B3IJISAJ0B, UAEH M MOOXOJOB K HM3YUYEHHUIO KMBBIX CHCTEM pPa3HOTO YPOBHS
OpraHM3aluy;

CTaHOBJICHHE y 00ydYaronmxcs oo0mend KyiabTyphl, (yHKIIMOHAIBHONH TPAaMOTHOCTH,
pa3BUTHE YMEHHH OOBSCHATH M OILIGHHWBATH SIBICHUS OKPYKAIOUIET0 MHpa KUBOU
MPUPO/IBI HA OCHOBAHUU 3HAHUH U OMBITA, TOJyUYEHHBIX NTPH U3YYEHUN OMOJIOTHH;

¢dopmupoBanue |y  OOyyarOmIMXCS  YMEHMM  WIIIOCTPUPOBATH  3HAUYEHUE
OMOJIOTMYECKMX 3HAHUW B NPAKTUYECKOW JIEATENILHOCTH YEJIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEAULIMHCKUX TEXHOJIOTHH U arpoOHMOTEXHOJIOTUH;



BOCIIUTAaHUE YOEKAEHHOCTH B BO3MOXKHOCTM IIO3HAHUS YEJIOBEKOM JKHUBOM
MIPUPO/JIbI, HEOOXOAUMOCTH OEPEKHOT0 OTHOLICHUSI K HEMl, COOMIOICHHS ITUUECKUX HOPM
IIPU MPOBEIAECHUH OMOJIOTMYECKUX MCCIIEJOBaHUM;

OCO3HAaHHWE IIEHHOCTH OWOJIOTMYECKHX 3HAaHUM JUISl TOBBILIEHHUS YpPOBHS
9KOJIOTMUYECKON KyJIbTYpPBL, U1 (POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHHUS;

MpUMEHEHHE NPUOOPETEHHBIX 3HAHWW U YMEHUM B IMOBCEJHEBHOM KHU3HU s
OLICHKHM TIOCJIEJICTBUIA CBOEH [EATEIbHOCTH IO OTHOLIEHUIO K OKpY’Karolled cpene,
COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHHME U COOJIOJEHHME Mep NPO(QUIAKTUKI
3a00JIEBaHUI.

B cucteme cpemnero oOmero o6pasoBanus «buonorus», nsydaemas Ha 0a30BOM
YpOBHE, SBJISETCA O0OS3aTENbHBIM YyUE€OHBIM MPEAMETOM, BXOJSIIMUM B COCTaB
npeaMeTHOM obactu «EcTecTBEHHO-HAayUHbIE PEAMETBD.

Jl1st m3ydeHus: 6uosioruu Ha 6a30BOM YpOBHE CPEHETO 00111eT0 00pa30BaHUs OTBOAUTCS

68 yacos: B 10 kmacce — 34 vaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 gac B
HEJIEIIO).

Conep:xkanue

10 kaacc

Tema 1. buoJsiorust kKak Hayka.

buonorust kak Hayka. CBsA3b OHOJIOTHM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMH Haykamu, Quiocodueit, STUKOM, dcTeTuKo U mpaBoMm. Pomb
Oowonmorn B (HOPMUPOBAHWUU COBPEMEHHOW HayyHOW KapTuHBI Mupa. Cucrema
OMOJIOrMYECKUX HayK.

MeTtonbl TMO3HAHUA KUBOM MNpupoJbl (HAONIOAECHUE, SKCIEPUMEHT, OIMCaHHE,
u3MepeHue, Kiaccuukanus, MoJIeIMpOBaHUE, CTAaTUCTHUECKast 00paboTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabnuie! U cxembl: «MeTo bl TO3HAHUS KUBOI MPUPOJIBD».

JlaGopaTopHble H PaKTUHYeCKHE PAdOTHI:

[Tpaktuyeckas padora Ne 1. «lcrnonap30BaHuEe pa3IUYHBIX METOJOB MPU U3yUYECHUU
OMOJIOTMYECKUX 0OBEKTOBY.

Tema 2. 7KuBble CHCTEMbI M UX OPraHU3AMUSA.

Kupbie cuctembl (OMOCHCTEMBI) KakK MpeAMET Hu3yueHus Owojoruu. OTaudme
YKUBBIX CUCTEM OT HEOPTraHUYECKOM MPUPOJIBI.

CpoiicTBa OHMOCHCTEM W HX pa3HOOOpa3ue. YPOBHU OpraHu3aIllid OHOCHUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJISIHUOHHO-BUJIOBOM,
9KOCHUCTEMHBIN (OMOTeOIeHOTHYECKH ), ONOC(hEpHBIN.

JdeMoHcTpanum:

Tabmuipl u cxembl: «OCHOBHBIC TTPU3HAKU JKH3HW», « Y POBHU OpraHU3aIliN KHBOMN
MIPUPOIBD.

O6opynoBanue: Mojenb Mosiekybl JTHK.

Tema 3. XumMuveckuii COCTaB M CTPOCHHE KJIETKH.

XUMHYECKUHA COCTAaB  KJIETKA. XHMHUYECKHE DIIEMEHThI: MAaKpPO3JIEMEHTHI,
MUKPO3JIEMEHTHI. Bo/1a 1 MUHEpalIbHbIE BELIECTBA.

OyHKIMU BOABI U MUHEPAJIBHBIX BEIMIECTB B KIIeTKE. [loanepkanne 0CMOTHYECKOTO
Oaianca.



benku. CoctaB M cTpoeHHEe O€NKOB. AMHMHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3zamenuMble M 3aMEHMMBIE AMHHOKHCIOTBHL. AMHHOKHCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl OEIKOBOM MOJIEKYJbl (IEpBUYHAs, BTOpUYHAs, TPETUYHAS M YETBEPTHYHAsS
CTPYKTypa). XuMUUeCcKue cBoiicTBa O0enkoB. buonornueckue GpyHKkunu GENKOB.

depMeHThl — Ouosiornueckue kartanuzatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN
HEeHTp, cyocTpaTHas cneuupuuHocts. Kopepmentsl. Butamunpl. OTianunsa (hepMeHTOB
OT HEOPraHUYECKUX KaTaJln3aTOPOB.

VYrieBoapl: MOHOcaxapubl (TJIIOK03a, pubo3a U Ae30Kcupu003a), Arcaxapuibl
(caxaposa, 1aKTO3a) U MoJaucaxapuasl (Kpaxmall, TIMKOTEH, 1eJITI0103a). buojgornueckue
(GyHKIUU YTIEBOJIOB.

Jlunuaer: Tpurnunepuasl, Gochonunuasl, crepouasl. 'napodunsuo-rugpododHbIe
cBoiictBa. buonornyeckue ¢yHkuuu nunuaoB. CpaBHEHHE YITIEBOAOB, OEIKOB U
JUNUA0B KaK UCTOYHUKOB SHEPTHUU.

Hyxnennossie xucnotel: JJHK u PHK. Hykneornnpr — MOHOMEpBI HYKJIIEMHOBBIX
kuciotT. Crpoenue u ¢pynkuuu JJHK. Crpoenue u ¢ynkunu PHK. Buger PHK. ATO:
CTpoeHUue U PyHKIUH.

[utonorusa — Hayka o kierke. Kinerounas Teopusi — npuMep B3aUMOACHCTBUS UACH
1 (haKTOB B HAYYHOM MO3HAHUU. METO/Ibl U3YUECHHUSI KIETKH.

Krnerka kak nenoctHas >xuBas cucrema. OOlue MpU3HAKU KIETOK: 3aMKHYyTas
HapyxHasi meMmOpaHa, moiyekyinbl JIHK kak reneruueckuii ammapart, cuctemMa CHUHTE3a
Oenka.

Tunsl KJIETOK: dyKapuoTHuyeckas U MpokapuoTHueckas. OCoOOEHHOCTH CTPOCHHS
MpokapuoTHdeckon kietku. Knerounas crenka Oakrepuil. CTpoeHHE 3YKapHOTUYECKON
kJIeTKd. OCHOBHBIEC OTJIMYUS PACTUTEIBHOM, ’KUBOTHON U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTEHKA, TIJIMKOKAJIUKC, HX
¢byuknun. I[lnasmatudeckas memOpana, e€ cBoiictBa M ¢yHKuuu. [{uTommazma u eé
opraHoupl. OpHomemOpanHble opraHounbl kietku: OIIC, ammapar [onbxw,
au30coMbl.  [lomyaBTOHOMHBIE  OpraHOMAbl  KIETKM: MHUTOXOHJIPUM,  IUIACTUIBL.
[IpoucxoxaeHrne MUTOXOHAPUH U TuiacTul. Bunel mnactun. HemeMOpanHbie opraHouibl
KJIETKU: PUOOCOMBI, KJIETOYHBIA IEHTP, LEHTPUOIH, PECHUYKH, KTyTHUKU. DyHKIUU
OpraHOMJOB KJIETKU. BKitoueHus.

SAnpo — perynaropHblii 1eHTp kieTku. CTpoeHHe sjapa: siAepHas o000J0YKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BemeCTB B KIETKE.

JdeMoHcTpanum:

[Toptpetrsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®paunkinun, K. M. bap.

Huarpammbl: «PacnpeneneHne XUMHUUYECKHX 3JIEMEHTOB B HEXUBOW IPUPOIE»,
«PacmpeeneHre XUMHUECKUX 3JIEMEHTOB B dKUBOM MIPUPOJIE.

Tabmumet u cxembl:  «llepuogudeckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoenue MoJekynbl BoabD», «buocunTes Oenkay, «CTpoeHHE MOJIEKYJBI OeKay,
«Ctpoenue hpepmenrta», «Hyknennobie kucinotel. JJHK», «Ctpoenne monekynsr ATDy,
«CTpoeHue 3yKapuoTHUYeCKON KiIeTku», «CTpoeHue >KMBOTHON KieTku», «CTpoeHue
pacTUTENBbHON KIETKW», «CTpOoeHHE IPOKaApUOTHYECKOW KIEeTKW», «CTpoeHue sjapa
KJIETKN», «YTIE€BOAbDY, «JIUMUIbD).

O6GopynoBaHue: CBETOBOM  MHKPOCKOI, OOOpYJOBaHHME Uil  MPOBEACHUS
HaOJI0ICHUH, U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX
1 0aKTepHAIbHBIX KJIETOK.



JlaboparopHble 1 NpakTHYecKHe padoThI:

JlabopaTtopnas padora Ne 1. «M3ydeHne KaTaaTuTUYECKOW aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMHIIa3bl WK KaTajasbl)».

JlabopaTtopnas pabora Ne 2. «3yueHue CTpOCHUS KIETOK PACTCHUH, JKUBOTHBIX U
OaKkTepuii 101 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpENapaTax U UX OMUCAHUEY.

Tema 4. ’KnzHenesiTeJLHOCTH KJIETKH.

OOmeH BellecTB, WIM MeTa0oau3M. AccUMWIALMS (TUIacTUYECKUd OOMEH) u
TUCCUMUJISALINS  (PHEpPreTHUYeckuii OoOMEH) — JIB€ CTOPOHBI €IMHOrO IpoIlecca
Metabonu3Ma. Poilb 3aKOHOB COXpaHEHUs BEIIECTB U JHEPrUM B TOHUMAHUU
MeTaboau3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U TerepoTpodHbd. Ponb depMeHTOB B
0OMEHE BEIIECTB U MPEBPAICHUN SHEPTUH B KIIETKE.

®otocunte3. CBeroBass u TemHoBas (a3el doTocuHTEe3a. Peakiuu QorocuHTe3a.
OddexTuBHOCTh PoTOocuHTe3a. 3HaAUCHUE HOTOCHHTE3a IS KU3HHM Ha 3emie. BrnusHue
yciaoBuM cpeapl Ha (POTOCHHTE3 W CHOCOOBI TOBBIIMICHUS] €r0 MPOIYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUH.

XeMOoCHHTEe3. XeMOCUHTE3UPYIOIINEe OaKTepur. 3HAUCHHE XEMOCHHTE3a VIS KU3HHU
Ha 3emIe.

DHepreTuyecknii oOMEH B KIeTke. PaciernieHue BeEIIeCTB, BBIACICHHE |
aKKyMYJMPOBAaHHWE SHEPrHMH B KIETKE. OJTalbl 2HEpreTudeckoro oodOmeHa. [nmkonums.
bpoxenne u ero Buabl. KuciopogHoe OKHCICHHE, WIM KJIECTOYHOE JIbIXaHUE.
OxucnutenbHoe pochopunrpoBanre. DPPEKTUBHOCTb IHEPTETUUECKOTO OOMEHa.

Peakiuu matpuyHoro cuntesa. I'enerndeckas undpopmanus u JJHK. Peanmmuzanus
reHeTuueckol uHpopmanuum B KiIeTke. [eHeTHYecKud KO W €ero CBOICTBa.
Tpanckpunius — marpuunbii cuHTe3 PHK. Tpancnsuus — OuocuHTe3 Oenka. ITarbl
Tpancisauuu. KogupoBanue aMuHOKUCIOT. Poiib pubocom B OMocuHTE3e Oenka.

Hexnerounsie ¢opmbl xu3uu — Bupychl. Mctopusi oTkpeiTus BupycoB (/. .
NBanoBckuii). OcoOEHHOCTH CTPOEHHUS M KU3HEHHOTO IHMKJIAa BUPYcOB. bakrtepuodaru.
bone3nn pacreHuii, JKMBOTHBIX M 4YEJIOBEKa, BbI3BIBAEMBbIE BHpycaMH. Bupyc
ummyHoaeduiura yenoBeka (BUY) — Bo3oyaurens CIIM/la. O6paTHas TpaHCKPHUIIIHUA,
peBepTasza u uHTerpasa. [lpodunaktruka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHU.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konbiios, 1. 1. UBanoBckuid, K. A. Tumupsizes.

Tabmupt u  cxembl: «Tumbl nutanus», «Metabonuam», «MUTOXOHIPUI,
«OHepreTudeckuii  odmen», «Xioportacty, «®Potocunres», «Crpoenue JIHK»,
«Ctpoenue u (QyHKuMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «[ eHeTHYeCKHil Kom»,
«Bupyce», «bakrepuodarn», «Crpoenue wu sxku3HeHHbIA 1wmkn Bupyca CIIN]a,
Oakrepuodara», «Pemmukarus JJHK».

O6opynoBanue: Moaenu-anrurkanun « Y nsoenne JJHK u

Tema S. PazMHOKeHHe U MHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KreTouHnslit 1K1, WK )KU3HEHHBINH NUKI Ki1eTku. MaTepdasza u mutos. [Ipoueccsl,
nporekaromue B wuHTEephaze. Pemnmukanus — peaknust marpuyHoro cunrte3a JHK.
CtpoeHre XpoMOCOM. XPOMOCOMHBI HabOp — KapuoTHUI. JIMIUIOUIHBIN M TaruIOUTHBIN
XpOMOCOMHBIE HaOopbl. Xpomatuabl. lluToNOrMUecKkre OCHOBBI pPa3MHOXKEHUS U
VH/IMBUIyaJIbHOI'O Pa3BUTHS OPraHU3MOB.



Henenue knetku — muto3. Ctaguu muto3a. [Iporeccsl, Mpoucxoasdiine Ha pa3HbIX
CTaausIX MUTO3a. bHomornueckuii CMBICII MHUTO3a.

[IporpamMmmupyemas ruGesnb KIETKH — aromnTo3.

®opMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecmojioe W TmosioBoe. Buasl Oecronoro
pa3MHOXKEHHUsI:  JIeJICHHE  HaJBOE, IOYKOBaHWE OJHO- U  MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHUe. VCcKycCcTBEHHOE KIIOHUPOBaHUE
OpPraHU3MOB, €T0 3HAUCHUE JIJISl CEJICKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTIUYHUS OT OECIOIOTO.

Merio3. Cragunm wmenosa. IIpomeccel, npoucxondmpe Ha CTaauaX Menosa.
[ToBenenne xpomocoMm B Meino3ze. KpoccuHrosep. buosiornueckuii CMbICT W 3HAYECHHE
Meiio3a.

I'ameTorene3 — mporecc oOpa30BaHMs TMOJOBBIX KJIETOK Yy >KMBOTHBIX. [lojoBEIE
JKeJe3bl: CEMCHHUKU U sIMYHUKUA. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KIETOK — raMeT
(cmepmato3ouj, sIMIEKJIeTKa) — clepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS
SIMIEKJIETOK U ciepmaTo3onioB. OmnogorBopenue. [laprenorenes.

NunuBunyansHOE pa3BUTHE (oHTOTEHE3). OMOpuoHaIBHOE pa3BHUTHE
(amOpuorenes). DTambl AMOPHOHAIBHOTO PA3BUTHS Yy TO3BOHOYHBIX KHUBOTHBIX:
npoOyieHre, TacTpyisiuus, opraHoreHe3. I[locToMOpuOHANBHOE pa3BUTHE. THIIBI
MMOCTAMOPHUOHATILHOTO Pa3BUTHUA: MPsIMOE, HEMpsiMoe (JIMYMHOYHOE). BrnusHue cpenpl Ha
pa3BUTHE OPTraHU3MOB, (PaKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIAEHHBIC YPOJICTBA.

Poct u pazButue pactrenuii. OHTOreHe3 IBETKOBOTO PACTCHUS: CTPOCHHUE CEMEHH,
CTaJU PA3BUTHSL.

JdeMoHcTpanum:

Tabmupt u cxembl:  «®DOpMBI  pa3MHOXKEHHsI OpraHU3MOBY»,  «JlBoitHOe
OIUIOJOTBOPEHHUE y LBETKOBBIX pacTeHUi», «BererarnBHOE pa3MHOKEHHE PACTEHUI»,
«/lenenue kierku Gakrepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBDY,
«Knerounsii mukiny, «Pemnmukauus JHK», «Murtosy, «Meiiosy, «lIpsimoe u Henpsimoe
pazButue», «l'ameTroreHes y MIEKONUTAIOIIUX W 4eloBeKa», «OCHOBHbIE CTaauu
OHTOT'EHE3a.

O6opynoBaHnue: MUKPOCKOIIL, MUKPOIIPENapaThl «CriepMaTo30u bl
MJIEKOIIUTAOIIEro», «Sinekierka MiekonuTarwomero», «KapuokuHes B KieTkax
KOpEIIKa JyKa», MarHuTHas Mojenb-anmiaukanus «Jllenenue kierkuw», monaens JIHK,
MoJieb MeTa(azHOl XPOMOCOMBI.

JlaGopaTopHble U IPaKTUHYeCKHE PA0OTHI:

Jlaboparopnast pabota Ne 3. «HabGnrogenne mMuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOIIpenapaTax».

Jlaboparopnast pa6ora Ne 4. «M3ydyeHue CTPOEHHUS MOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpEnapaTax».

Tema 6. HacjieiCTBEHHOCTh U HI3MEHYUBOCTH OPraHMU3MOB.

[Ipenmer u 3amaun reHetuku. Vctopus pa3BUTHS T€HETHUKU. Poib LIUTOJIOTUU U
HMOpPHOJIOTHH B CTAHOBJICHMM T€HETHUKH. BKiajq poccHiicKMX U 3apyOeKHBIX yUEHBIX B
pa3BUTHE TEHETHKU. MeTOoAbl TEeHEeTUKH (THOPUAOIOTUYECKUHM, IMTOTCHETHYECKUN,
MOJIEKYJISIpHO-TeHEeTHYeCKUil). (OCHOBHBIE T'€HETUYECKHE TNOHATUA. | eHeThueckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaxX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACIEIOBaHUs TPU3HAKOB, yCTaHOBIEHHble [. Menaenem.
MoHorubpuHoe CKpelMBaHue. 3aKOH €IUHOO00pa3usi THOPUIOB MEPBOTO TOKOJICHUSI.



[IpaBuno noMuHMpPOBaHUSA. 3aKOH PACILEIJIEHUS MPU3HAKOB. ['MIOTE3a YUCTOTHI raMerT.
[TonHOE M HEMOJIHOE JOMUHUPOBAHUE.

JurubpuHoe CcKpeuuBaHue. 3aKOH HE3aBUCHUMOIO HACJEAOBAHMS IPHU3HAKOB.
[utoreHeTnyecknue  OCHOBBI ~ JUTUOPUIHOTO  CKpEIIMBaHUS.  AHaIU3UpYIOIIEe
cKpemuBaHue. lcnosb30BaHHE AaHANM3UPYIOIIETO CKPEUIMBAHMSA Ul  ONPEACIICHUS
TeHOTHUIIa OCOOH.

CuenneHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HacJe0BaHUIO reHoB. Hapyiienue cuernienns reHoB B pe3ysibTaTe KpOCCUHIOBEPA.

XpOMOCOMHAs TEOPHsL HACJIEICTBEHHOCTH. | €eHETHUECKUE KapThI.

I'enernka mnona. XpOMOCOMHOE ONpEACIICHUE IMoja. AyTOCOMBI W TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIE U TreTeporaMeTHbIe Oprauu3Mel. HaciienoBanve mpu3HaKoB,
CLEIJICHHBIX C MTOJIOM.

N3menunBoCTh. Buabl H”3MEHUMBOCTH: HEHACJIEACTBEHHAS U HACIEeACTBEHHasA. Poib
Cpelbl B HEHACIEACTBEHHOW HM3MEHUYMBOCTH. XapaKTepUCTUKA MOJIU(UKAIIMOHHON
W3MEHYMBOCTH. BapuannoHHBIN psAx W BapualuoHHas Kpusasi. Hopma peakuuun
npusHaka. KoinmuecTBeHHbIE M KAUECTBEHHBIE IPU3HAKUA M X HOpMa peakiuu. CBOMCTBA
MOAU(UKAITUOHHON H3MEHUUBOCTH.

HacnenctBennasi, wiaM  TeHOTUNHMYECKas, W3MEHUYMBOCTh. KoMOuHaTHBHAas
W3MEHYMBOCTh. Melo03 1 TMOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOW H3MEHUYMBOCTH.
MyTtanmonHas HW3MEHUYMBOCTh. Kiaccudukamuss MyTaluid: TEHHBIC, XPOMOCOMHEIE,
reHoMHele. Yactota © TNpUYMHBI MyTauuid. MyTareHdsle  ¢GakTopel. 3aKOH
TOMOJIOTHYECKHX PS0OB B HACIEACTBEHHOM n3MeHunBocTr H. Y. BaBuioga.

BuesnepHas HacneICTBEHHOCTh U U3MEHUYUBOCT.

I'enetuka yenoseka. Kapuorun yenoBexka. OCHOBHbIE METO/IbI T€HETUKHU YEJIOBEKA:
TeHeaJIOTUYECKUN, ONM3HEIOBBINA, IUTOr€HETUYECKU, OMOXUMUYECKUN, MOJIEKYJISPHO-
TEHETUYECKUM. CoBpeMeHHOE OIIPEIECIICHUE TE€HOTHIIA: IIOJTHOT€HOMHOE
CEKBCHUPOBAHHWE, T'E€HOTUIIMPOBAHHWE, B TOM uucie ¢ noMowbro [II[P-ananu3a.
Hacnencrennnle 3a001eBaHus 4eIOBEKa: TeHHbIE 00Je3HU, 00JIE3HH C HACJIEICTBEHHON
IPEIPacIOIOKEHHOCThIO, XPOMOCOMHBIe Ooiie3HH. CoMaThyecKue W TeHepaTUBHbIC
mytanuu. CTBOJOBBIE KiIEeTKH. [IpuHIMIBI 370poBOro 00pasza KU3HU, JUArHOCTHKH,
npoUIakTUKKH ¥ JIGYEHUS  TEeHeTHYeCKHX  OoJie3Hed. MeauKo-TeHeTUYeCcKoe
KOHCYJIbTUPOBaHUE. 3HAUYCHUE MEIULMHCKON IN€HETUKH B MPEIOTBPALICHUU U JICUYCHUU
TeHEeTHUUYECKUX 3a00JIeBaHUI YellOBeKa.

JdeMoHcTpanum:

[Toptpetrsr: I'. Menaenb, T. Mopran, I'. ne ®puz, C. C. YUerBepukon, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmuer 1 cxembl: «MOHOTHMOPUAHOE CKpPEIIMBAHME M €r0 LUTOTCHETUYeCcKas
OCHOBa», «3aKOH pacCIICIUICHUS U €ro LUTOI€HETHYECKas OCHOBA», «3aKOH YHUCTOTHI
ramer», «JlurnbpumHoe ckpemmuBaHue», «lluTonornueckue OCHOBBI JUTHOPHUIHOTO
CKpelIMBaHu», «Meno3», « BzaumoaencTBre aJuiebHbIX TEHOB», «'eHeTnueckne KapThl
pacTeHUil, JKMBOTHBIX M  ueloBeKa», «l'eHeTnka 1mona», «3aKOHOMEPHOCTH
HACJIEI0BaHUs, CLEIUIEHHOTO C MOJIOM», «KapuoTuIibl 4yeoBeka M KUBOTHBIX», «Busl
W3MEHUYUBOCTHY, «MoaudukanmoHHass U3MEHUYUMBOCTH», «HacnemoBanue pesyc-
dakropay, «I'eHeTHKa rpynn KpoBmw», «MyTallMOHHAs U3MEHUYUBOCTHY.

O6GopynoBanue:  MOJeNU-anIUIMKauu  «MOHOTHOpUIHOE  CKpEIIMBaHUEY,
«HemonHoe nomuHMpoBaHuey, «Jurubpuanoe ckpemuBanuey, «llepekpéct xpoMmocom,
MHUKpPOCKOT M MuKpomnpemnapaT «Jlpozodunay (Hopma, myTanuu (OpMBI KPBUILEB U
OKpacku Tena), repbapuii «'opox moceBHOI».



JlaboparopHble 1 NpakTHYecKHe padoThI:

Jlabopatopnass pabora No 5. «M3ydyeHue pe3yJbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y 1p030(UiIbl HA TOTOBBIX MUKpOIpEnapaTax.

JlaGopatopnast pabora Ne 6. «M3yueHune MOAMPUKALMOHHOW H3MEHUYHBOCTH,
IIOCTPOCHME BAPUALIMOHHOTO Psifia U BApUALMOHHON KPUBOW».

JlaGopatopHast pabota Ne 7. «AHanu3 MyTanuii y Apo30Quibl Ha TOTOBBIX
MHUKpOTpernapaTax.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI 0MOTEXHOJIOT M H.

Cenexuus Kak HayKa M Mpouecc. 3apoKICHUE CEIEKIMU U JTOMECTUKALUSA. Y YCHUE
H. U. BaBunoBa o 1eHTpax MPOUCXOXKIECHUS U MHOT0OOpa3us KyJbTYpPHBIX PaCTCHHM.
[leHTpBI MPOUCXOKACHUS AOMAITHUX KUBOTHBIX. COPT, MOPOJIa, IITAMM.

CoBpeMeHHBIE METOABI CeleKInu. MacCoBBIW W HHAMBUIYAIbHBIA OTOOPHI B
CEJEKIMM pacTeHHM U KUBOTHbIX. OIneHka JKcTepbepa. bnm3kopoacTBeHHOE
ckpemmBanue — MHOpuAMHT. Yucras nuHus. CKpenMBaHue YUCTHIX JUHMMA. ['eTeposuc,
unu tubpumHas cwia. HepojacTBeHHoe ckpenuBaHue — ayTOpuaudr. OtnanéHHas
rubpuauzamus u e€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 W MOJIyYEHHUE IMOJUILIONIOB.
JloCTHKEeHUS CeNTEKIUH PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHonorus kak oTpacib NpOU3BOJCTBA. [ eHHast MHKEHEpHsl. DTalbl CO3AaHUs
pekomOunantHo JIHK w Tpancrenneix opranusmoB. KieTtouHas WHXEHEpHS.
Knerounsie KyabTypbl. MHUKpPOKIOHAJIBHOE pa3MHOKEHHE pacTeHuid. KiioHupoBaHue
BBICOKOIIPOJIYKTUBHBIX  CEJIBCKOXO3SIMCTBEHHBIX  OPraHU3MOB. OJKOJIOTMYECKHE U
studeckue nmpoodsiembl. MO — reneTrndecku MOAUQPUITMPOBAHHBIE OPTaHU3MBI.

JlemoHncTpanuu:

[Toptpetsr: H. 1. Basunos, U. B. Muuypun, I'. [I. Kapneyenko, M. ®. 1BaHoB.

Tabmue! 1 cxembl: kKapTa «L{eHTpBI MPOUCXOKIEHUSI U MHOTOOOPA3Us KyJIbTYPHBIX
pacrenuit», «llopoabsl nOMalmIHMX JKUBOTHBIX», «CopTa KyJIbTYpHBIX PpPACTEHHUI»,
«Otnanénnas rubpuamzanus», «Pabotel akagemuka M. @. MBanoBay, «[lomuninonausy,
«O0ObekThl  OuoTexHomorum»,  «KietouHele  KyJIbTYyphl M KJIOHHUPOBAHHEY,
«KoHCcTpyHnpoBaHue 1 IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYyJSDKA IUIOJOB M KOPHEIJIONOB JIUKUX (POPM U KYJIBTYpPHBIX
COpTOB pacTeHui, repoapuit «CenbcKoX039UCTBEHHBIE PACTEHUSY.

JlaGopaTopHble U IPaKTUHYeCKHE PAOOTHI:

Okckypcusi «OCHOBHBIE METOJIbI U JOCTHKEHUS CEJIEKIMH PACTEHUI U KUBOTHBIX
(Ha CENEeKUMOHHYIO CTaHIUIO, MJIEMEHHYIO (GepMy, COPTOUCHBITATENbHBIN y4acTOK, B
TEIUTMYHOE X034 CTBO, JJA00PaTOPUIO arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 kaacc

Tema 1. DBoTIOHMOHHASE OHOJIOTHS.

[Ipeanoceuik BO3SHUKHOBEHUST YBOIOIIMOHHON TEOPUHU. DBONIOIIMOHHAS TEOPUS U
e€¢ mecto B Ouwosoruu. BiusiHHE 3BONIOIMOHHONW TEOPUM HA Pa3BUTHE OHOJIOTUU H
JIPYTHUX HayK.

CBuzmerenscTBa  2BONIONMU.  [lalleOHTONOTMYECKHE:  TMOCIIEIOBATEIHHOCTD
MOSIBJICHUSI BUJOB B  MAJICOHTOJIOTMYECKOW  JIETOMHUCH, TMepexoAHble  (OpPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue GpayH u QIop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKUE: CXOJACTBA W  pasiauumsi SMOPHOHOB  pa3HBIX BHUJIOB
MO3BOHOUYHBIX.  CpaBHUTEIbHO-aHATOMUYECKHUE:  TOMOJIOTUYHBIC,  AHAJIOTUYHbBIE,
pYyIMMEHTAapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKUE:  CXOACTBO



MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHX IyTell Yy Bcex
OpPraHU3MOB.

OpomounonHas Teopus Y. Jlapsuna. [Ipeanocbuiki BOSHUKHOBEHUS JapBUHU3MA.
JIBKylue Cuiabl 3BOJIOUMU BHJIOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHUE MPHU
OTrPaHMYEHHOCTH PECYPCOB, HEONPEIEIEHHAS] N3BMEHUYMBOCTh, OOpPH0A 3a CyIIECTBOBAHHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernyeckas Teopus 3Bomonuu (CTI) u e€ 0CHOBHBIE MOJIOKEHHUS.

MuxkposBomtonus. [lonynsuus Kak eAMHNLIA BUJA U SBOJIIOLIUU.

JBmxymiue cuibl ((hakTopbl) SBOJIIOIUN BUIOB B IPpUpOie. MyTallMOHHBIN MPOIIECC
Y KOMOMHATUBHAsA U3MEHYUBOCTH. [lomynsunonHble BOJIHBI U Apeiid reros. M3onauus u
MUTpalus.

EctectBeHHblii oTOOp — Hampamistoumii  ¢akrop sBomouun.  Dopmbl
€CTEeCTBEHHOTO 0TOODA.

[IpucnocobmeHHOCTh ~ OpPraHM3MOB  Kak  pe3ysibTar  dBomonuu. [Ipumepsl
MPUCTIOCOOJIEHUN Y OpraHu3MOB. ApoMop(o3bl U UANOATANTALIMH.

Bun u Bunoo6pazoBanue. Kpurepun Buma. OcHoBHbIE (hOpMBI BHI000pa30BaHUS:
reorpaduueckoe, 3K0JIOTHYECKOE.

MakposBomtouusa.  PopMbl  dBONIOIMU:  (UIETHYECKas,  JMBEpreHTHas,
KOHBEpIeHTHas, napauienbHas. HeoOpaTuMoCTh 3BOJIOLIUU.

[IpoucxoxaeHne OT HeCHEUUAIU3UPOBAHHBIX MpeakoB. Ilporpeccupyromas
cnernuanu3anys. AranTuBHas paguaiys.

JdeMoHcTpanum:

[Toptpersr: K. JIunnein, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkenb, @. Mroiuiep, A. H. Cesepiios.

Tabmupel 1 cxembl: «Pa3BuTue opranmyeckoro mupa Ha 3emiiey», «3apoJbllIn
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl GOpsObI 3a CyIIECTBOBaHHUEY,
«EcrectBenHblt 0TO0p», «MHOrooOpasue copToB pacteHuit», «MHoroodpasue mnopos
KUBOTHBIX», «llomymsiium»y, «MyTauuoHHasT U3MEHUYUBOCTH», «APOMOPQO3bD»,
«Mnnoananrauuny», «OO0mas aereHepanusy, «JBmwkymue cuibl 3Boiouuny», «Kapra-
cxema wMapuipyta nyrtemectsus Y. Japsunay, «bopnba 3a cymiecTBoBaHUEY,
«IIpucnoco6iIeHHOCTh OpPraHU3MOBY, «T'eorpaduueckoe BUI000pa30BaHUE,
«IKOJIIOrHuecKoe BUI000pa30BaHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IUYHBIMU TUIIAMHU OKpacKu, HaOOp
IUIOZIOB U ceMsH, Koyuiekuus «[Ipumepbl 3allUTHBIX MPUCIIOCOOTICHUM Yy >KMBOTHBIXY,
mMonienb «OCHOBHBIE HAampaBleHUs H3BOJIOUUWY», OOBEMHas Mozenb «CTpoeHue
TOJIOBHOTO MO3Ta TTO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, Koyekius «PopMbl COXPAHHOCTH UCKOMAEMBIX
KUBOTHBIX W PACTCHMIl», Mojenb anmiukanus «llepekpéct Xpomocom», BIaKHBIE
npenapatel  «Pa3Butne Hacekomoro», «Pa3BuTme ATYymIKH», MHKpOIpemnapar
«dpozodunay (Hopma, MyTaruu GOpMbI KPbUIHEB U OKPACKH TETA).

JlaGopaTopHble H IPaKTUHYeCKHE PAOOTHI:

Jlaboparopuast pabdora Ne 1. «CpaBHeHue BHIOB 10 MOP(HOIOTHUECKOMY
KPUTEPUIO.

Jlaboparopuast pabora Ne 2. «Omnucanue mpUCIIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHNEe H Pa3BUTHE KM3HU Ha 3emuie.



JlonaydHble TpEACTaBICHUS O 3apOXKIACHUM OKM3HM. HaydHble rumnoresbl
BO3HMKHOBEHMS JKM3HM Ha 3emiie: abMoreHe3 W MaHcnepMmus. XUMHUYECKask 3BOIIOLUS.
AOUOTEHHBIN CUHTE3 OPraHUYECKHUX BEIIECTB U3 HEOPTraHWYECKUX. DKCIEPUMEHTATBLHOE
MOATBEPKACHUE XUMUYECKOM 3BoonMK. HauanbHble 3Tanbl OMOIOrM4eCKON 3BOIOLUH.
I'unoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHUE
MPOTOKJIETKU. [lepBble KIIETKH U uX 3BOONUA. POpMUPOBAHNE OCHOBHBIX IPYIII KMBBIX
OpraHU3MOB.

Paseutne xu3Hm Ha 3emiue mo spaMm M nepuomam. Kartapxen. Apxenckas u
npotepo3orickas 3pel. [laneo3olickas 3pa u €€ mepuoabl: KeMOPUNUCKUN, OPIAOBUKCKHUH,
CUJIypUNCKUH, JEBOHCKHUM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so3o0iickas 3pa 1 €€ epuoabl: TPUACOBBIN, FOPCKHANA, MEJIOBOM.

Kalino3zoiickas spa u €€ nepuo/ibl: MajJeoreHOBbI, HEOT€HOBBIN, AaHTPONOT€HOBBIH.

XapakTepucTUKa KIMMaTra W TEOJIOTMYECKUX npoueccoB. (OCHOBHBIE 3Tallbl
ABOJIIOIIMM PACTUTENIBHOTO U KUBOTHOTO MHUpa. ApOMOP(O3bl y paCTEHUH U KUBOTHBIX.
[losiBeHMe, pacuBEeT U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMdeckoro MwHpa Kak OTpaxkeHHe HIBooUuU. (OCHOBHBIE
CHUCTEMATHYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIIOIMSL 4YeIoBeKa. AHTpOIONOrusl Kak Hayka. Pa3Butue mnpeacTtaBieHUN O
MIPOUCXOXKACHUU 4YesloBeKa. MeToabl U3ydeHHus aHTponorenesa. CXoAcCTBa U pas3iinyus
YeJI0BEKA U KMBOTHBIX. CHCTEMAaTHUECKOE MOJ0KEHUE YEIOBEKa.

JBuxyue cuibl (pakTopsl) aHTpornoreHeza. HacnencTtBeHHas M3MEHUYMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIlIeCTBeHHbI 00pa3 KU3HH, HU3TOTOBJICHHWE OpPYAUNA Tpy[a,
MBIIUICHHE, PEYb.

OCHOBHbBIE CTaguU M BETBU 3BOJIIOIMU YEJIOBEKAa: aBCTPAJIONMUTEKH, YermoBek
yMenblii, YenoBek mnpsamMoxonsdmui, YemoBek HeaHAepTalbCKui, UeloBEeK pa3yMHBbIM.
Haxonku uckomaeMbIX OCTaTKOB, BpPeMsl CYLIECTBOBaHUS, 00JIaCTh PacHpOCTPaHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHS.

Yenoseuyeckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpONEOUAHAs (eBpa3uiickas),
HEerpo-aBcTpajougHas (PKBaTOopuasibHasi), MOHTOJOUIHAS (a3UATCKO-aMEepUKaHCKas).
YepThl MpUCIOCOOTICHHOCTH TMpPEACTABUTENEH YENOBEYECKUX pac K  YCIOBUSM
cyuectBoBaHus. EnuHcTBO yenoBeueckux pac. Kpurtuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Peau, JI. Ilactep, A. . Onapun, C. Mumep, I'. FOpu, U. lapBuH.

Tabmuet u  cxembl: «Bo3nuknoBenune ConHeuHoil cucrems», «Pa3Butue
OpraHUYEeCKOIo MHUpay, «PacTturenpHas  KJIETKay, «KuBoTHas KJIETKa»,
«IIpokapuornueckas kierka», «CoOBpeMEeHHas CHUCTEMa OpraHU4YeCKOro MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHsS YeJIOBEKa U YeIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MaJIEOHTOJIOTMYECKUX HAXOJIOK MPEJKOB COBPEMEHHOTO YEJIOBEKaY,
«/peBneitmme mogu», «JpeBHue mroam», «llepBble  COBpEMEHHBIE  JIONY,
«YenoBevecKkue pacoh».

O6opynoBanue: mynspku «lIpoucxoxaeHne denoBeka» (OIOCTHI aBCTPAIOMHUTEKA,
MUTEKAHTPOIa, HeaHAepTalblla, KPOMAHBOHIIA), CICMKU WA WU300paKCHHUs] KaMEHHBIX
opynuii  TEpBOOBITHOTO  4ejoBeKa  (KaMHHU-YONMEph,  pyOuIa, cKkpebia),
TeOXpOHOJIOTUYECKass Tabnmuma, KoJuiekius «DopMbl COXPAaHHOCTH HCKOMAEMBbIX
YKUBOTHBIX U PACTEHUID.

JlabopaTopHble 1 mpakTH4ecKHe padoThbI:

[Tpaktuyeckass pabora Ne 1. «V3yueHue HMCKOMAEMBIX OCTATKOB pACTEHH U
KUBOTHBIX B KOJUICKIUSX).



DKCKypcusi « DBOJIOIHUS OPraHUYECKOTO MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUHbBIN
WIN KpaeBeTUECKUN My3€eil).

Tema 3. Opranu3mbl 1 OKpPY:KaKwIIAs cpejaa.

OKoJjorusi Kak Hayka. 3aJaud M pas3fesibl dKOJIOTrMU. MeToabl 3KOJOTHYECKUX
UCCIIeI0BaHUM. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpeapl oOuTaHUs OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3IYIlHAsA, [OYBEHHAs,
BHYTPHOPTaHU3MEHHAs.

Okonorunyeckue  ¢akropel.  Knaccupukanmuss — sKoIOrmueckux  (paxTopos:
abuoTuveckue, OMOTUYECKUE U AaHTPONIOreHHbIE. JelicTBUE SKOJIOTrHYeCKX (aKTOpOB HA
OpraHHU3MBI.

AbGunotrnyeckue (akToOpbl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPHOIU3M.
[Ipucnocobnenuss opraHu3MoB K JIEHCTBUIO abHOTHYeCcKHX (akTopoB. buonormueckue
PUTMBL.

buotnueckue dakropsl. Buasl OMOTHYECKUX B3aMMOJICHCTBUI: KOHKYPEHIIHS,
XUIIHAYECTBO, cuMOMO3 u ero Qopmbl. I[lapazutusMm, Koomepanus, MyTyalu3M,
KOMMEHCaIM3M  (KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCaIU3M, HEUTpaIU3M.
3HaueHHEe OMOTUYECKUX B3aUMOJCHCTBUN N7  CYIIECTBOBAaHHUS OPraHW3MOB B
MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU NOMysiii. OCHOBHBIE MOKa3aTeNn MOMYJISIINU:
YHUCIIEHHOCTh, MJIOTHOCTh, POXAa€MOCTh, CMEPTHOCTh, MPUPOCT, MUTrpauud. JluHamuka
YUCIIEHHOCTH MOMYJIALNU U €€ PeryJsius.

JdeMoHcTpanum:

[optpetsi: A. I'ym6oabar, K. @. Pynbe, 3. ['ekkensb.

Tabmuer u cxemsl: kaptra «llpupomgnsie 30HBI 3emun», «Cpeasl OOUTaHUS
opranusmoB»,  «®ortonepuoguzm»,  «llomymsmum»,  «3aKOHOMEPHOCTHM  pocTa
YUCIIEHHOCTH MOMYJISAIMA UHPY30pUU-Tyhenbkny, «[luiesrie nenm.

JlaGopaTopHble U IPaKTUHYeCKHE PAdOTHI:

Jlabopatopnas pabora Ne 3. «Mopdomoruueckue 0COOCHHOCTH PACTCHHH H3
pa3HbIX MECT OOUTAHUS.

Jlaboparopnast pabota Ne 4. «BnusiHue cBeTa Ha pPOCT U Pa3BUTHE YEPEHKOB

KOJIeycay.
[Ipaktuueckas padora Ne 2. «Iloacuér TIOTHOCTH TOMYJAINMH PasHBIX BHUIOB
pacTeHU».
Tema 4. Coo01mecTBa 1 YKOJOrHYecKHe CHCTEMBI.
CoobmecTBO opranusmMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,

MpoCTpaHCTBeHHAs!, Tpodudeckas (nuimieBasi). Bunapi-nomuHantsl. CBsi3u B OHOIIEHO3E.

Okonorudyeckue cucreMbl  (dkocuctemsbl). [lomsitue 00 dKocucTeMe U
ouoreorieHo3e.  DYHKIMOHAIBHBIE  KOMIIOHEHTBI ~ JKOCHUCTEMBI:  MPOIYICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemIeCTB M IOTOK SHEPTUU B HSKOCUCTEME.
Tpoduyeckue (mumieBsie) ypoBHU 3kocucTeMbl. [lumessie nenu u cetu. OCHOBHBIC
MOKa3aTeau JKOCHUCTeMBbl: Oumomacca, MPOAYKIHS. OKOJIOTHYECKHE IUPAMMIIBL:
MPOAYKIMHK, YHCIEHHOCTH, Ouomaccel. (CBOWCTBa JKOCHCTEM: YCTONYHUBOCTB,
camoperyssinus, pazsutue. Cykieccusl.

[IpuponHble 3KOCHCTEMBL. DKOCUCTEMBI O3Ep U peK. DKOCHUCTEMa XBOWHOTO WU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbBIE 3KOCHUCTEMBI. ATPO3KOCUCTEMBI. YpOOIKOCHCTEMBI.
buonorudeckoe u X03sIiICTBEHHOE 3HAUEHUE arpPOIKOCUCTEM U yPOOIKOCUCTEM.



buopaznoobpazue kak ¢akrop ycroiumBocTH 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pa3HooOpasus Ha 3emiie.

Yuenue B. W. Bepuaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepsl. XKupoe BemecTBo U ero GpyHkiuu. OcobeHHOCTH OMocdephl Kak TII00aIbHOM
sKocucTeMbl. JlnHaMUYeckoe paBHOBeCHE U oOpaTHas CBs3b B brocdepe.

KpyroBopoTsl BemiecTB M OHOr€OXMMHUYECKHE LHMKIBI 3JIEMEHTOB (yrjiepoja,
azota). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Ouochepe 3emin. AHTPONMOTCHHBIE H3MEHEHHS B Oumocdepe.
['mo6anbHBIC SKOTOTHYECKUE TTPOOIEMEI.

CocyuiecTBoBaHUE MPUPOABI U desioBeyecTBa. CoxpaHeHHe OHOPa3HOOOpa3us Kak
OCHOBa ycroiiunBoctu Ouocgepsl. OCHOBA pallMOHAIBHOTO YIIPaBJICHHS MPUPOAHBIMU
pecypcamMu U UX Ucrosib3oBaHue. JlocTuykeHus OMOJIOTMU U OXpaHa MPUPOAbI.

JdemoHcTpanum:

[Toptpetsr: A. JIx. Tencnn, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuper u cxemsl: «[lumesbie nenu», «bHOLEHO3: cOCTaB M CTPYKTYypay,
«IIpupoansie coobmecTBay, «llenu nutanus», «Ikogoruueckas nupamuaay, «buocdepa
U YeJOBeK», «IKOCHCTEMa IUPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMa XBOMHOIO JIiEcay,
«buouieno3 Bogoéma», «ArpoiueHos», «lIpuMepHble aHTPONOreHHbIE BO3JECUCTBUS Ha
pUpOIY», «BakHEHIIIe NCTOYHUKH 3arpsS3HEHUS BO3AyXa U TPYHTOBBIX Boay», «IlouBa
— BaxHeWmas coctaBistomias  Oouochepr», «DakTophl  Aerpajaluu  [OYBY,
«ITapHukoBbIil 5P dekT», «DaKTOphl paAMOAKTUBHOTO 3arpsi3HeHHs Ouocheps», «O0mmast
CTpyKTypa Ouocdepoi», «Pacrnpoctpanenue xu3zHu B Ouocdepe», «O30HOBBIM HKpaH
o6uocheps», «Kpyrosoport yriaepoaa B Ouocdepe», «KpyroBopot a3ora B mpUpoae».
O6opynoBaHue: Mojenb-anruMkanus  «Tunuynaele  OHOLEHO3b»,  TrepOapuii
«PacturenbHbie cooOuiecTBa», kowekuuu «buonenos», «Bpemutenu BakHeHIINX
CEJIbCKOXO3UCTBEHHBIX KYJIBTYp», repOapuul M KOJUIEKI[MM DPACTEHUH W IKUBOTHBIX,
NpUHAJUIeKANIME K Pa3HBbIM SKOJIOTMYECKUM TIpyInaM ofHoro Buaa, KpacHas kuura
Poccuiickoit denepanun, n300paxeHus OXpaHsIEMbIX BUIOB PaCTCHUIN U )KHBOTHBIX

Ilnanupyemble pe3yabTaThbl

Cormmacao ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
oOydarolmuMucs  MporpamMm  cpeaHero  oOmiero  oOpa3oBaHUsA:  JIMYHOCTHBIM,
METanpeIMETHBIM U MTPEIMETHBIM.

JInyHOCTHBIE Pe3Y/IbTATHI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOECHMs Tmipeamera «buomorus»
BBIZICTICHBI CIEAYIOIIUE COCTABJISIONIME: OCO3HaHME OOYYaIOIIUMUCS POCCHUICKOM
TPaXTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaAMOCTOSITEIHHOCTU U
CaMOOIIpeIeJICHUIO, HAIMYUE MOTHUBAIMM K OOYYEHHIO OHMOJIOTHH, IIeJICHANPABICHHOE
pa3BUTHE BHYTPEHHHX YOEXKIEHUN IJMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH W
MCTOPUYECKUX TPAIUIINI pa3BUTUSI OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh U CITIOCOOHOCTH
0o0ydaromuxcsi PyKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTU IEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, TMPUCYIIUMU CHUCTEME OHOJIOTHYECKOro o0pa3oBaHWs, HaIMYUE
HKOJIOTHYECKOT0 TMPABOCO3HAHMSI, CIIOCOOHOCTH CTAaBUTh IEIH U CTPOUTH >KU3HEHHbBIE
TIJIaHBI.

JIuyHOCTHBIE pe3yJbTaThl OCBOEHUsI Tmpeamera «buosorus» pocturarTcs B
€IMHCTBE YUYeOHON U BOCIIUTATEIBHON JESTEIHHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMH
POCCUNCKHMH  COLMOKYJIbTYPHBIMU, HMCTOPUYECKMMH U JyXOBHO-HPABCTBEHHBIMU
LIEHHOCTSAMH, TMPUHATHIMA B OOLIECTBE TMpaBWIAMHU U HOpPMaMU TOBEJCHUA U



CIOCOOCTBYIOT MPOLIECCAM CaMOIO3HAHUS, CAMOBOCIIUTAHUS U CAaMOPA3BUTHS, Pa3BUTHS
BHYTPEHHEW IO3MIMHU JIMYHOCTH, NATPUOTU3MA, YBAKEHHUs K 3aKOHY W IPABOIOPSIKY,
YeJIOBEKY TpyJa U CTaplIeMy ITOKOJIEHUIO, B3aMMHOTO YBaKE€HUS, OEPEKHOI0 OTHOLIEHUS
K KyJbTYPHOMY HAaCJEAWI0O M TPaJuLUsAM MHOIOHAIIMOHAJIBHOrO Hapoja Poccuiickoit
denepanyu, IPUPOAE U OKPYKAIOLIEH Cpele.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUs Yy4yeOHOro mnpeamera «buonorus» AOMKHBI
oTpakaTb ~ TOTOBHOCTb U CIIOCOOHOCTh  OOyYaroUIMXcs  PyKOBOJACTBOBATHCS
chopMUPOBaHHON  BHYTPEHHEH  MO3MIIMEH  JIMYHOCTH, CHCTEMOM  I[IEHHOCTHBIX
OpUEHTAlUH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIUX TPATUIIMOHHBIM
LEHHOCTSIM POCCUMCKOrO0 OOIIECTBa, pAaCUIMPEHUE JKU3HEHHOI'O OIbITa M OINbITa
NEATEIbHOCTH B IMPOLECCE pEATN3alMyd OCHOBHBIX HAIPABICHUN BOCHUTATEIbHON
NESATEIBbHOCTH, B TOM YHCJIEC B YACTHU:

1) rpa:kIaHCKOro BOCUTAHHUS:

c(OpMHUPOBAHHOCTh TPAXKJAHCKOW MO3UIUU O0ydYaroulerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOT0 00IECTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IMpaB M 00S3aHHOCTEW, yBa)KCHHE 3aKOHA U
IIPaBOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIbHOCTU MPU CO3JaHUM yueOHBIX
MIPOEKTOB, PEIIEHUU YYEOHBIX U MO3HABATENIbHBIX 3a7a4, BHIMOJIHEHUH OMOJIOTUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENENATh COOCTBEHHYIO MO3UIMIO MO OTHOLIEHUIO K SIBJICHHUIM
COBPEMEHHOM )XKM3HU U OOBSICHATH €€;

yMEHHE YYUTHIBaTh B CBOMX JEHUCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICICTBUSL JIOACH C pa3HbIMH YOEXKJCHUSIMH, KYJIbTYpPHBIMH IIEHHOCTSMU U
COLIMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IPOLIECCE COBMECTHOT'O BBIMIOJHEHUS yUEOHBIX,
IIO3HABATEJIbHBIX U MCCIIEIOBATENIbCKUX 3aJa4, YBAKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OIIMOHEHTOB MPU 00CYkKIEHNUU CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TFOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKON 1€ATEIIbHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHUSA:

c(OpMUPOBAaHHOCTh POCCUHCKON TpaKJaHCKOM WIACHTUYHOCTH, MNATPUOTU3MA,
YBaXEHUsI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTHU Iiepei PonuHol, ropmoctu 3a
CBOM Kpail, cBOW PoauHy, CBOW A3bBIK W KYJIbTYpy, MPOIUIOE H HACTOSAIIECE
MHOTOHallMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUI0 M MNaMATHUKAM IPUPOJBI,
JIoCTHXKEeHUsM Poccru B Hayke, UCKYCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCThH OIICHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTHE
OMOJIOTHH, TTOHUMAaHUS 3HAYCHHs] OMOJIOTMU B TO3HAHUHM 3aKOHOB MPHUPObI, B JKU3HU
YeJloBeKa U COBPEMEHHOI0 00IIECTBa;

ujeiiHass yOeXIE€HHOCTh, TOTOBHOCTh K CHyXKeHWUI0 U 3amure OTedyecTBa,
OTBETCTBEHHOCTH 3a €T0 CyAbOy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAaHME JYXOBHBIX LIECHHOCTEW POCCUICKOr0 HApoAa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEACHNUS;

CIIOCOOHOCTh  OLIEHMBATh CHUTYyallMI0 W TNPUHUMATh OCO3HAHHbBIE pEeIIeHUs,
OPHUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUNBOTO Oy IyIIero;



OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POAUTEISAM, CO3JAHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO NPHUHATHS LEHHOCTEH CEMEWHOM JKM3HU B COOTBETCTBHHM C TPAIULHSIMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOr 0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIIECHU;

MOHUMAaHWE SMOIMOHAJILHOTO BO3/ICMCTBUS JKUBOM MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPDQXEHHUIO B PAa3HbBIX BHUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITh KAYECTBA TBOPUYECKOW JINYHOCTH;

5) ¢usunyeckoro BocnMTaHHUS, (OPMHUPOBAHUA KYJIbBTYPbI 310POBbA U
IMOLMOHAJIBHOI0 0JIAr OOy YU :

MOHMMAaHWE U peanu3alus 3J0pOBOTO U Oe3omacHoro obpasza >KU3HHU (370pOBOE
MUTaHWE, COOJIIOJICHUE TUTMEHUYECKUX TMPAaBUI W HOPM, COAIAaHCHUPOBAHHBIA DPEKUM
3aHATUW W OTAbIXA, PEeryJsipHas (U3MYECcKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY M TICHXHYECKOMY
310POBbBIO;

MOHMMAaHKUE IIEHHOCTH MPaBWJ WHJWBUAYaJbHOTO W KOJUICKTUBHOTO 0€30MacHOro
MOBEACHUA B CUTYaLIMSAX, YTPOKAIOIIMNX 30POBBIO U KU3HU JIHOJIEH;

OCO3HaHUE TOCIEJACTBUN U HENPUATHS BPEAHBIX MPUBBIUCK (ymoTpeOiaeHus
AJIKOTOJI5, HAPKOTUKOB, KypEHHUS]);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HaHHE IIEHHOCTH MacTEPCTBa, TPYI0II00HE;

FOTOBHOCTh K AaKTHMBHOM JCATCIBHOCTH TEXHOJOTMYECKOM U  COIHAJIbHOM
HAIPaBJIEHHOCTH, CIOCOOHOCTh HWHUIMUPOBATh, IUIAHUPOBATh M CaMOCTOSITEIHLHO
BBITIOJIHATH TAKYIO JEATEIIbHOCTH;

UHTEpPEC K pasIuyHbiM cdepam mpodecCUuOHATBLHON NeATeTbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiel mpodeccuu U peann3oBbBIBAaTh COOCTBEHHBIE
JKM3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO W CaMOOOpPa30BAaHUIO HAa MPOTSHKCHUH
BCEH KM3HU,

7) IKOJIOrH4€eCKOro BOCIIMTAHUSA

9KOJIOTHYECKH IeJIeCO00pa3HOe OTHOIICHUE K MPHUPOJIe KaK UCTOYHUKY >KM3HU Ha
3emMJie, OCHOBE €€ CyIIECTBOBAHUSI;

MOBBIIICHUE  YPOBHS  JKOJOTUYECKOW  KYJBTYpHl:  MPUOOPETCHHE  OMBITA
IJJAHUPOBAHUSA TOCTYIKOB M OLIEHKM HMX BO3MOYKHBIX TMOCHEICTBUUA JJISI OKpYXKaroIieh
Cpebl;

OCO3HaHHE TJI00ATHHOTO XapaKTepa KOJIOTHISCKHUX MPoOIeM 1 IMyTel UX PEIICHHS;

CIIOCOOHOCTh MCIIOJIB30BaTh MpHOOpeTaeMbple MPU W3YUYEHWU OWOJIOTHU 3HAHUS U
YMEHHUS MPH PEIICHUH TPOOJIeM, CBA3aHHBIX C PAIlMOHAIBHBIM MPHUPOJIONOIH30BAHUEM
(cobroieHre MpaBwWII MIOBEICHHS B IPUPO/JIC, HAITPaBIECHHBIX Ha COXpPaHEHUE PAaBHOBECHS
B 9KOCHCTEMax, OXpaHy BHJIOB, SKOCHCTEM, Onochepsl);

AKTUBHOE HENPUATHE JCHUCTBUM, NPUHOCAIIMX BpEJ OKPYKAOIIEH NPUPOIHOU
cpene, yMEHHE TMPOTHO3WPOBATh HEOJArONMPHUSATHBIE OSKOJOTHUYECKHE TIOCIISICTBUS
MPEIIPUHUMAEMBIX JEUCTBUNA U IPEAOTBPALATh HX;

HAJIMYUE PA3BUTOrO SKOJOTMYECKOTO MBIIIECHHS, 3KOJOTHYECKON KYJbTYPHI,
ONbITa ACATEIBHOCTH 3KOJOTMYECKOW HAMPaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
WMHU B TO3HABATEJIbHOW, KOMMYHMKATUBHOW M COLMAJIBLHOM MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTHYECKOU JIEATETBHOCTH 3KOJIOTUYECKON HAIPABIEHHOCTH;



8) HeHHOCTH HAYYHOI' O O3HAHMS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HayKd M OOIIECTBEHHOW NPAKTUKHA, OCHOBAHHOTO Ha JHaloOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHHME SI3BIKOBOM M YHUTATEIbCKOM KYyJIbTYpbl Kak CpeICTBa
B3aUMOJICHCTBUS MEXIY JIOJIbMH U TIO3HAHUS MUPA;

MOHMMaHue chernuUuKu OHOJNOTMH KaK HayKd, OCO3HaHUA €€ poiau B
(GOpMHUPOBaHMHM  PALMOHAIBHOIO HAYYHOI'O  MBIIUICHHS, CO3JaHUM  IEJIOCTHOTO
Mpe/cTaBiIeHus: 00 OKPY’KaIOIIEM MUPE KaK O €AMHCTBE MPUPO/IbL, YEIOBEKA U 0OIECTBA,
B TIO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEM W peumeHuu MnpolJeM COoXpaHEHUs
MPUPOJAHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJOTMM JUIsl COBPEMEHHON IMBUJIM3ALUU:
oOecrieueHUsT HOBOTO YPOBHS PAa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pellaTh pecypcHble MPOoOJIeMbl pPa3BUTHS YEIOBEUECTBA,
MOMCKa MyTel BBIXOJAa W3 TIJI00ANbHBIX HKOJOTMUECKUX MpolieM H olecrnedyeHus
nepexoja K YCTOMYMBOMY pa3BUTHIO, PAMOHAIBHOMY MCIIOIb30BAHUIO MPUPOIHBIX
pecypcoB ¥ (pOPMUPOBAHHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TOJIYYCHUU OMOJIOTUYECKUX 3HAHUW B IEJAX MOBBIIICHUS
oOmieil  KyJabTypbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTAaBHOM YacTu
(YHKIIMOHAIBHOW  TPaMOTHOCTH  OOydaromuxcs, (opMUpyeMOil TMpU HU3yUYCHHUH
Oonosoruu;

MOHUMAHHUE CYIIHOCTH METOJOB TIO3HAHMsI, HCIOJIb3YEMbIX B ECTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydyaeMble 3HAHUS AJsl aHAIM3a U OObSICHEHHS
SBJICHUN OKPY’KAIOLIEro MUpa M MNPOUCXOASIIMX B HEM HM3MEHEHHWH, YMEHUe JelaTh
00OCHOBAaHHbBIE 3aKIIOYEHHS] HAa OCHOBE HAy4YHBIX (PAKTOB M HMMEIOUIUXCS JAHHBIX C
EJIbIO TIOJTyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAaMOCTOSATEIBHO UCTIOIb30BaTh OMOIOTMUECKHe 3HAHUS I PEIICHHUS
npo0JieM B pealbHbIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAaHHME LIEHHOCTHM HAy4YHOW JIeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
POEKTHYIO U UCCIIEIOBATENbCKYIO AEITEbHOCTh MHAUBUIYAIBHO U B TPYTIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K aKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTUU B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTSMH.

MeTanpeamMeTHble pe3yJIbTAThI

MertanpenMeTHble pe3ysbTaThl OCBOEHHUs ydeOHoro rmpeamera «buonorus»
BKJIIOYAIOT:  3HA4YMMble  JUisi  (OPMUPOBAHUS ~ MHUPOBO33PEHHS  O0ydYaIOIIUXCS
MEXIUCHUIITMHAPHBIE  (MEXKIpEIMETHbIE) OOIeHAayuHble TOHATHSA, OTpPaXKAIOUIUE
[[EJIOCTHOCTh Hay4YHOM KapTUHBI MUpa U CHEIU(PUKY METOJOB MO3HAHUS, UCIIOIb3yEMBbIX
B €CTECTBEHHBIX HaykaX (BEIIECTBO, DHEprusi, SBJICHHUE, MPOIECC, CUCTEMa, HAYUHBIN
dakT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOII0/IeHNe, U3MEPEHHUE, IKCIIEPUMEHT U JPYTHX), YHUBEPCAIbHBIC yUeOHbIC ACHCTBUS

(T03HaBaTEINbHEIE, KOMMYHHKATHBHBIC, PETYJISITUBHBIC), oOecreynBarome
dbopmupoBannue (QYHKIIMOHAIBHOW TPAMOTHOCTH H  COLMAIBHOM  KOMIICTCHIIUU
oOydJaroruxcs, CIIOCOOHOCTH 0o0ydJaromuxcs UCITOJIH30BATh OCBOCHHBIC

MEXIUCIUIINHAPHBIE, MHPOBO33PCHUECKHE 3HAHUS H YHHBEpPCAIbHBIC Y4ueOHBIC
JIEUCTBUS B ITIO3HABATEILHOW U COLIMATTLHON MTPAKTHKE.



MeranpenMeTHble  pe3yJbTaTbl OCBOEHHUS IPOrpamMMbl  CPEJHEro  OOLIEro
o0Opa3oBaHUs JOJKHBI OTPAXkKaTh:

OBiajgeHne yHUBepPCAJbHBIMU YU4eOHBIMH N0O3HABATEIbHBIMH 1CHICTBUAMM:

1) 6a3oBbIe JJOrMYeCKHE JeHCTBUA:

CaMOCTOSITENBHO (HOPMYIMPOBATh U aKTyaJIM3MpPOBATh MpPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHHM 3HAHUI MPUEMBI JIOTMUECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CPaBHEHMUSI, KJIacCU(PUKAIIIHN, 0000IIEHNUS), PACKPBIBATh CMBICIT OHMOJIOTHUECKUX
MOHATUHN (BBIAENSATh MX XapaKTEpHbIE NPU3HAKU, YCTAHABIMBATh CBS3H C JIPYTUMU
MOHATHUAMHU);

ONpEAeIATh LEeNU AeSTEIbHOCTH, 3a1aBas MapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS,
COOTHOCHUTD PEe3yJIbTaThl AIEATEILHOCTH C TOCTABJIIEHHBIMU LIEJISIMU;

MCIIOJIb30BaTh OMOJIOIrMYECKHUE MOHATHUS U1 0ObSICHEHUS (PAKTOB U SIBJICHUH KUBOU
MIPUPO/IBI;

CTPOUTH JIOTHUECKHE pacCyAeHHsI (MHIYKTHUBHBIE, I€AYKTHUBHBIEC, IO aHAJOTHUN),
BBISIBJISITh  3aKOHOMEPHOCTHM M TIPOTHUBOPEYUSI B PACCMATPUBAEMBIX  SIBICHMSX,
(bopMyIHpOBaTh BHIBOBI U 3aKIIOUYECHUS;

OPUMEHSTh CXEMHO-MOJENIbHbIE CpEJCTBA JJI MPEJICTaBIEHUS CYLIECTBEHHBIX
CBS3€il M OTHOIICHUH B M3y4yaeMbIX OMOJIOTMYECKHUX OOBEKTaX, a TaKKe MPOTUBOPEUUI
Pa3HOTO poJa, BBISBIEHHBIX B Pa3IMYHbIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3zpabarbiBaTh IJIaH pELIEHUs MpoOJeMbl C YYETOM aHajdu3a HMEIOIINXCS
MaTepHaJIbHbIX U HEMaTepPHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIbHOCTh, OILEHHUBATh COOTBETCTBHE pE3YJbTAaTOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUM 1€ATEIbHOCTH;

KOOPAMHHUPOBATH U BBINOJHATH PabOTy B YCJIOBHSX pPEalbHOr0, BUPTYAJILHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHNUHN KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIENOBATEILCKHE JEHCTBUS:

BJIa/IETb HABbIKAMU Y4YEOHO-UCCIIEIOBATEIbCKOM W TMPOEKTHON JesATENbHOCTH,
HaBbIKaMU pa3pelieHus mpolsaeM, ClioCOOHOCThIO U TOTOBHOCTHIO K CAMOCTOSITEIBHOMY
MIOMCKY METOJIOB DEIIEHUsl MPAKTUYECKUX 3a/1ad, MPUMEHEHHMIO DPA3JIMYHBIX METOJIOB
MO3HAHMUS;

UCIIOJIb30BATh PA3IMYHBIE BUBI IEATEILHOCTH 1O MOJYYEHUIO HOBOT'O 3HAHUS, €r0
UHTEpIIpETAINH, MPeoOpPa30BaHUIO U MPUMEHEHHUIO B YYEOHBIX CUTYAIUSIX, B TOM YHUCIIE
IIPU CO3JIaHUM YYEOHBIX U COI[UABHBIX MPOCKTOB;

dbopMUpOBaTh HAyYHBI THUI MBIIUICHUS, BIJIAJIETh HAY4YHOH TEPMHUHOJIOTHEH,
KITFOUEBBIMH MOHATUSAMH U METO/IAMH,

CTaBUTh U  (GOpPMYyJIHpPOBaTh COOCTBEHHBIE 3aJaud B  0Opa30BaTENbHOMN
NeSITEIbBHOCTU M )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITH IPUUUHHO-CIICACTBEHHBIC CBA3M U aKTyaIM3UPOBAThH 33]lady, BBIIIBUTATh
TUNOTE3y €€ pelieHus, HaXOAUTh apryMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHU,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBATh IOJYUYEHHBIE B XOJI€ PELICHUS 3aJaud Pe3yJbTaThbl, KPUTUUECKHU
OLIEHMBATh UX JOCTOBEPHOCTh, IPOrHO3MPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATH LI€JICHANPABICHHBIN IMOUCK MEPEHOCa CPEICTB U CIIOCOOOB IEHCTBUS
B Mpo(heCCHOHAIILHYIO Cpey;



YMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIbHYIO WM TPAKTHYECKYIO 00JacTu
KHU3HEESITEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JIacTEl;

BBIJIBUTaTh HOBBIE UJEH, PEUlaraTh OPUTHHAIBHbBIE [TOIXO0/IbI M PEILIEHUs, CTABUTH
poOJIEMBI U 337a4H, JOIYyCKAIOLIUE albTEPHATUBHBIE PELLICHUSI.

3) padora ¢ uHpopmanuei:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAX HHQOpManuu (TeKcTe y4eOHOro
MOCOOMs!, HAyYHO-TIOMYJISIPHOM JIUTEPATYpE, OMOJOTMYECKUX CIOBAPSAX U CIPABOYHUKAX,
KOMITIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTE), aHaIu3upoBaTh HHPOPMALIUIO PA3TUUHBIX
BUJIOB U (opM TpencTaBiICHUS, KPUTUUYECKHM OIEHMBaTh €€ JOCTOBEPHOCTh U
HENPOTHUBOPEUNBOCTb;

(dbopMynHMpoBaTh 3aIIPOCHl U MPUMEHSATH PA3JIMYHbIE METOJIbI MIPU MOUCKE U 0TOOpE
Oouonornueckoi nHGoOpMaIuu, HEOOXOAMMOM JJIs BHIMOJTHEHUS YUCOHBIX 3a/1a4;

NpuoOpeTaTb  ONBIT  HMCHOJIb30BaHMS  HMH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJOTUH, COBEpPUICHCTBOBATh KYJIbTYpy AaKTUBHOI'O HCIOJIb30BAHMS Pa3IUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BHIOMPATh ONTUMANIbHYIO (OPMY MHpEACTaBICHUS OMOIOrMYECKOn
uHpopmanuu (cxembl, TpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKU U APYTOE);

UCIOJIb30BAaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MpPH paboTe ¢ OMOJOTHYECKOM
uHpopMalMel: MPUMEHATh XHUMUYECKHE, (U3NYECKHEe M MaTeMaTHYeCKUEe 3HAKU U
CUMBOJIBI, OpMYJIbI, a00peBUaTypy, HOMEHKIIATYpy, UCIOJIb30BaTh U MpeoOpa3oBbIBATh
3HaKOBO-CUMBOJIMUYECKHE CPEACTBA HATJISAHOCTH;

BJIa/IeTh HABBIKAMHU PACIIO3HABAHUS M 3alUThl MH(OpManuu, MHOOPMAIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBiagenne yHuBepCaJIbHBIMH KOMMYHHKATHBHBIMH AeHCTBUAMMU:

1) odmmenue:

OCYILECTBIIATh KOMMYHHKALMM BO BCeX c(epax >KU3HM, aKTHBHO y4yacTBOBATh B
JMAJIore WIM AUCKYCCHM IO CYLIECTBY 00CYXk/1aeMoi TeMbl (YMEHHUE 3a/1aBaTh BOIIPOCHI,
BBICKA3bIBaTh CY)KJEHUS OTHOCUTEIIBHO BBINOJIHEHUS MPEUIaracMou 3a1auu, YYUThIBATh
MHTEPECH! U COITIACOBAHHOCTD MO3UIMM JPYTHUX YYaCTHUKOB JAMAJIOra WIH JUCKYCCUN);

pacro3HaBaTh  HeBepOaJbHbIE CpeJICTBAa  OOIIEHHs, IOHMMATh 3HA4YEHUE
COLMAJIbHBIX 3HAKOB, NPEINOCHUIOK BO3HMKHOBEHMSI KOH(MIMKTHBIX CHUTYyalUd, YMETh
cMsr4aTh KOH(QIMKTB M BECTU IEPErOBOPHI;

BJAJE€Th pa3IMYHBIMU croco0amMu OOIIEHWsT W B3aUMOJICHCTBUS, IOHHUMATh
HaMEpeHUs JPyTrux JIOAEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B
KOppeKTHOHI (opMme GOopMyIHpPOBATh CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTMYHO U3J1araTh CBOX TOYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1eTeJIbHOCTD:

HNOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAIBHON pabOThI
IIPU peleHnr OMOJOTHYecKoi MpoOi1eMbl, 000CHOBBIBATH HEOOXOAUMOCTh IIPUMEHEHUS
IPYNIOBBIX (POPM B3aUMOJCHCTBHS MPH pEIIEHUH Y4eOHO! 3a1auu;

BBIOMpPATh TEMATHKY U METOJIbl COBMECTHBIX JEHCTBHI C y4€TOM OOIIUX MHTEPECOB
Y BO3MO>KHOCTEHN Ka)10T0 WIEHA KOJUIEKTHBA;

IPUHUMAThH LIETTM COBMECTHOM J1€ATEIbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH
JEUCTBUS MO €€ IOCTUKEHUIO: COCTABIISITh TUIAH IEMCTBUI, PaCIPEACNISTh POJIK C YYETOM
MHEHHH y4aCTHHKOB, 00CYXJIaTh pe3yJbTaThl COBMECTHOU paboTHI;



OLICHMBAaTh Kauye€CTBO CBOETO BKJIAJAa M KAXKIOrNO y4YaCTHHKA KOMaHJIbl B OOIIMIi
PE3yJIbTAT MO pa3padOTaHHBIM KPUTEPUSIM;

npenjgaratb  HOBbIE IPOEKTHI, OLEHUBAaTh MJEW C T[O3ULIHMH  HOBH3HBIL,
OpPUTMHAJIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYUIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B PA3IUYHBIX CUTYALHMSX,
MPOSBJIATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OBiageHne yHUBEPCAJbHBIMH PeryJIATHBHBIMH 1eCTBUAMM:

1) camoopraHu3zanus:

MCII0JIb30BaTh OMOJOTMYECKHE 3HAHUS JJIS BBIABICHUS NMPOOJIEM U UX PELICHUs B
KU3HEHHBIX U YUYEOHBIX CUTYalUsX;

BBIOMpATh HA OCHOBE OMOJOTMYECKUX 3HAHUU II€JIEBbIE U CMBICIOBBIE YCTAHOBKH B
CBOMX JCMCTBUSAX U MOCTYIKAaX MO OTHOLIEHUIO K KMBOW MPHUPOJE, CBOEMY 3/10pPOBbIO U
3I0POBBIO OKPY’KAIOIIHX;

CaMOCTOSITEIbHO ~ OCYILECTBIISATh ~ [MO3HABATEIbHYIO JESTENbHOCTh, BBISBISAThH
npoOaeMbl, CTaBUTh W (HOPMYIHUPOBATH COOCTBEHHBIC 3aJladyd B 00pa3oBaTEILHOMN
NeSITEIbHOCTH U )KU3HEHHBIX CUTYalLUsIX;

CaMOCTOSITEIbHO COCTAaBIATh IJIaH PELIEHUs MpOoOJeMbl C Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHUIH;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmmpsATh paMK1 y4eOHOTro MpeAMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUMH;

JieNlaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO HMIMPOKON SPYIAUIMH B Pa3HBIX
oOnacTsiX 3HAHUM, IOCTOSIHHO TIOBBIIIATH CBOW OOpa30BATENbHBI W KYyJIbTYPHBIN
YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIa/IETh HAaBBIKAMHU TMO3HABATEJIbHOW pediiekcuM Kak OCO3HAaHHUS COBEPIIAEMBIX
NENUCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3yJIbTAaTOB U OCHOBAHMI, HCIOJb30BaTh
npuémbl pedriekcun sl OLIEHKH CUTYaIluH, BBIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHS M0 UX CHUKEHUIO;

NPUHUMATh MOTHUBBI UM AapryMEHThl JPyTUX NpPH aHaIU3€ pPE3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE Ce0sT M IPYTUX:

NPUHUMATH ce0s, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI M AapryMEHThl JPYrUX M[pHU aHaju3€e pe3yJbTaTOB
NEeSATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OUTUOKHU;

pa3BHBaTh CIOCOOHOCTh TOHMUMATh MU C TIO3UIIMH JIPYTOTO YeIOBEKa.

IIpeaMeTHBIE pe3yabTATHI

[IpenmetHbie pesynbTaThl ocBoeHus: nmporpammbl COO mo Ouonoruu Ha 0a30BOM
ypOBHE BKIIOUAOT crenuduueckue s ydeOHoro mnpeamera «buonorus» HaydHbIE
3HaHWUS, YMEHUS U CIOCOOBI JIEHCTBUH IO OCBOCHHUIO, WHTEPHpPETAINH |
MpeoO0pa3oBaHUI0 3HAHWUW, BUJBI JEATEIBHOCTH 10 TIOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWM B Pa3IMUHBIX YYEOHBIX CHUTyalMsX, a TaKXe B peaTbHBIX



AKU3HEHHBIX CHUTyalUsiX, CBSA3aHHBIX C Owuonorueil. B mnporpamme mnpeaMeTHbIE
PE3yJIbTATHI MPEACTABICHBI IO r0J1aM 00yYEHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10 kaacce
JOJDKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE€ M POJIM OHUOJOIMH B CHUCTEME HAy4YHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHpPOBAHHWU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpPAa ¥ HAy4YHOI'O MHPOBO33PEHHS, O BKIAJE POCCUUCKHX M 3apyOeixHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa IS
pEILIeHUs] )KU3HEHHBIX 3a/1ay;

YMEHHUE pPacCKpbIBaTh COJEp)KaHWE OMOJOTMYECKUX TEPMHUHOB U TOHATHUM: KU3Hb,
KJIETKa, OpraHu3M, MeTabon3M (0OMEH BEIIECTB M MPEBpAIlleHUE YHEPTUH), TOMEOCTa3
(camoperynsiuusi), ypOBHEBas OpraHM3alUsl >KUBBIX CHCTEM, CaMOBOCIIPOU3BEICHHE
(penpoayKius), HaCIeACTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHUE;

yMEHHe u3Jlararb  OWOJOTMYecKue Teopuu  (KJIeToyHas, XPOMOCOMHasil,
MyTalMOHHAasA, HEHTpaJibHas J0rMa MOJIEKYJIsipHOM Omomnorun), 3akoHsl (I'. Mennens, T.
Moprana, H. U. BaBunoBa) u yuenust (0 HeHTpax MHOTrooOpa3us M MPOUCXOKICHUS
KyneTypHbIX pactenuit H. V. BaBunoa), ompenensiTe TpaHUIBI UX TPUMEHUMOCTH K
AKHUBBIM CHCTEMAaM;

yMEHHE BIJAJIETh METOJJaMU HAy4YHOTO TMO3HAHMS B OWOJIOrMM: HAONIOJCHUE U
OMMCAHUE >KUBBIX CHCTEM, TMPOIECCOB M SBJICHUN, OpraHu3alus U MPOBEICHHE
OMOJIOTMYECKOT0 JKCIEPUMEHTa, BBIIBM)KEHHUE THUIIOTE3bl, BBISIBJICHHE 3aBUCUMOCTHU
MEXAy HCCIEQyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX PE3yJIbTAaTOB,
MCIOJIb30BAHHBIX HAYUYHBIX MOHATHUNA, TEOPHM M 3aKOHOB, YMEHHUE JielaTh BHIBOJBI Ha
OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB;

yMEHHE BBIIEIATh CYIIECTBEHHbIE NPHU3HAKA BHUPYCOB, KJIETOK MPOKAPUOT U
9YKapHUOT, OAHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB:
oOMeHa BEIIECTB W MPEBpAIllEHUs SHEPTUU B KJETKEe, (POTOCHHTE3a, MIACTUYECKOTO U
JHEpreTU4Yeckoro 0oOMEHa, XEeMOCHHTEe3a, MHUTO03a, Meio03a, OIUI0I0TBOPEHUS,
Pa3MHOXKEHUSI, UHIUBUTyaJIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTeHE3);

yMEHHE TPUMEHSATh TOJyYCHHbIE 3HAHUS JJs OOBSICHEHHS OWOJIOrMYeCKHUX
IPOIIECCOB U SIBIICHUH, JJIs IPUHATHUS MPAKTUIECKUX PEUICHUI B MOBCETHEBHOM KU3HU C
HeNblo obecrnieueHrs 0e30MacHOCTH CBOETO 3/I0POBbS U 3[I0POBBSI OKPYXKAIOUTUX JIOJEH,
COONIOZICHUs HOPM TPaMOTHOTO TMIOBEJACHHUS B OKpY’Kawlled MpUpPOJHON cpeje,
MOHMMAaHHE HEOOXOJUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUH COBPEMEHHON OHOJIOTUU U
OMOTEXHOJIOTHH IJIsl PAllMOHATBHOTO MPUPOIOTIONH30BAHUS;

yMEHHE peliaTh 3JIEMEHTapHbIe TeHETHMYECKHUEe 3a/ladyl Ha MOHO- M JUTHOPUIHOE
CKpeIllMBaHUe, CIEIJICHHOE HaCJlelIOBaHUE, COCTAaBJIATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHUS JJIs TIpe/IcKa3aHusl HACIeI0BaHUs IPU3HAKOB Y OPIaHU3MOB;

yMEHHE BBINOIHITH JIA0OpATOPHBIE W MpaKTUYecKue paboThl, cOOII0IaTh MpaBuiia
pu paboTe ¢ yaeOHbIM U 1abopaTOPHBIM 000PYI0BAHHEM;

yMEHHE  KPUTUYECKH  OIEHMBaTh M  HUHTEPHPETUPOBATh  HHQPOPMAIUIO
OMOJIOTHYECKOTO COJEPKAaHMs, BKIIOYAIOIIYIO ICEBJOHAYYHBIC 3HAHHUA U3 Pa3IUYHBIX
UCTOYHHMKOB (CpeICTBa MAaccOBOM HWH(OpMAIMM, HAyYHO-TIOMYJISIPHbIE MaTepHabl),
THUYECKUE  AaCMeKTbl COBPEMEHHBIX HCCIEIOBaHMII B  OWOJOTHHM, MEIMIIMHE,
OHMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIE NMUCbMEHHBIE U YCTHBIE COOOIIeHMs, 0000IIas
OMOJIOTHYECKYI0 MH(GOPMAIUIO M3 HECKOJIBKUX HCTOYHHKOB, IPAMOTHO MCIIOJIb30BaTh
MOHATUIHBIN anmnapar OMOJIOTHH.



[IpenmeTrHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11 kaacce
JOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAaHHOCTh 3HAHWW O MECTE€ W POJIM OHWOJOTHMH B CHCTEME HAyYHOTO
3HaHHUS €CTECTBCHHBIX HAayK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPAa ¥ HAy4YHOTO MHPOBO33PEHUS, O BKIAAEC POCCHUUCKHX M 3apyOeKHBIX
YYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHUH, (PYHKITMOHATLHON IPAMOTHOCTH YEJIOBEKA JIJIS
pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE paCKphIBaTh COJCpKAHUE OWOJIOTHYECKMX TEPMHHOB W TIOHSATHW: BUI,
MONyJNsAusi, TeHOGOHA, DBOJIONUSA, JBIKyIIME CUIbl  ((aKTOphl)  SBOJIOIHH,
MPUCTIOCOOJIEHHOCTh  OPraHU3MOB, BHJA000pa30BaHUE, DJKOJOTHYECKUE  (DAKTOPHI,
IKOCUCTEMA, TPOAYIECHTHI, KOHCYMEHTHI, PEIYICHTHI, IIEMU MUTAHUSA, SKOJOTHYCCKAs
nupamujia, OuoreoreHo3, onocdepa;

yMCHHE H3JlaraTh OWOJIOTHYECKHe Teopuu (dBosronmoHHas teopus Y. JlapBuHa,
CUHTETHYCCKAs] TEOpHsI DBOJIOIUHU), 3aKOHBI W 3aKOHOMEPHOCTH (3apOBIIICBOTO
cxoactBa K. M. Bbapa, dyepenoBanus riaBHbIX HampaBlIeHUH W myTed sBomoruu A. H.
CeseprioBa, yuenuss o Ouochepe B. WM. Bepnaackoro), ompenensiTe TpaHUIBI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHE BJIQJICTh METOJIAaMU HAy4YHOTO TIO3HAHHMS B OWOJIOTMH: HAONIOJACHHE W
ONHMCAHHUE JKUBBIX CHCTEM, TIPOIICCCOB M SBJICHWW, OpraHU3allds W IPOBEICHUC
OHMOJIOTUYECKOTO0 JKCIIEPUMCHTA, BBIJIBDKCHHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXIy HCCICAYyeMbIMH BEJIMYMHAMHU, OOBSICHCHHE IIOJIYYCHHBIX  PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATHNA, TEOPHH M 3aKOHOB, YMEHHE JiejaTh BBIBOJBI Ha
OCHOBAHHH TOJIYYCHHBIX PE3yJIbTaTOB;

yYMEHHE BBIJIENISTh CYIIECTBEHHbIE MPU3HAKU CTPOEHUSI OMOJOTHYECKUX OOBEKTOB:
BUJIOB, MOMYJSAIUN, NPOAYLEHTOB, KOHCYMEHTOB, pEIYLIEHTOB, OHOr€OLIEHO30B M
HKOCUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOTO
ot0opa, BuA000pa3oBaHusl, MPUCIIOCOOJIEHHOCTH OPTaHU3MOB, AEHCTBUS IKOJIOTUYECKUX
(akTOpoB Ha OpraHu3Mbl, IEpPeHOca BEHIECTB M TOTOKAa JHEPrHH B IKOCHCTEMAX,
AHTPOIMOTE€HHBIX M3MEHEHUN B 3KOCHCTEMax CBOEM MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOreOXMMHYECKUX ITUKIIOB B Orocdepe;

yMEHHE TPUMEHSATh TOJyYEeHHbIE 3HAHUS IS OOBSICHEHHS OMOJIOTHYECKHX
IIPOIIECCOB U SIBIICHUH, JJIsl IPUHATHUS MPAKTUIECKUX PEUICHUI B MOBCETHEBHOM KU3HU C
HeNblo obecrieueHrs 0e30MacHOCTH CBOETO 3/I0POBbS U 3[I0POBBSI OKPYKAIOUIUX JIOJIEH,
COONIOZICHUs] HOPM TPaMOTHOTO TMIOBEJACHHUS B OKpY’Kallled NpUpPOJHON cpeje,
MOHUMAaHUE HEOOXOIMMOCTU MCIOIb30BAHUS JOCTHXKEHUN COBPEMEHHOW OMOJIOTHUU IS
PaIMOHATILHOTO MPUPOJIOTIOIB30BAHUS;

yMEHHE peliaTh 3JIEMEHTapHbIe OHOJOTUYECKHUE 3a/ladl, COCTaBISITh CXEMbI
MepeHoca BEIIECTB U YHEPTHH B IKOCUCTEMax (LIEMH MUTaHUs);

yYMEHHE BBINOIHSITH JIAOOPATOPHBIE U MpaKTUYeCKue paboThl, COOII0IATh paBUIia
pu paboTe ¢ yaeOHbIM U 1abopaTOPHBIM 000PYI0BAHHEM;

yMEHHE  KPUTUYECKH  OIEHMBaTh M  HUHTEPHPETUPOBATh  HHQPOPMAIUIO
OMOJIOTUYECKOTO COJAEpKaHMS, BKIIOYAIONIYIO ICEBIOHAYYHBIC 3HAHHS W3 Pa3TUYHBIX
HMCTOYHUKOB (cpeicTBa MaccoBOW WHGOpPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepHalIbl),
paccMaTpuBaTh IIOOATBHBIE SKOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, (HOPMHUPOBATH
M0 OTHOIIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE U YCTHBIE COOOIIeHUs, 0000mas
OMOJIOTUYECKYI0 MH(QOPMAIIUI0 M3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh
MOHATUIHBIN anmnapar OMOJIOTHH.



TeMaTnuyeckoe NVIAHUPOBAHKE
10 kiaacce

KoaunuecTBO 4acoB DJIeKTPOHHbIE
Ne | HaummenoBanmue K P —_—
n/ | pa3menoB uTeM | Bce H::e”po'ﬂb I[IpakTuyec 00pazoBATEBHbIE
n NPOrpamMMbl ro paBoTbI KHe padoThl pecypeb
BHOTOMIS. KAK bu6mnoreka [JOK
2 0.5 https://m.edsoo.ru/7f4
Hayka 1292
Kuprie bu6mnoreka [IOK
CUCTEMBI U UX 1 https://m.edsoo.ru/7f4
OpraHu3aIus 1c292
ziﬁf:;icmﬂ Bu6morexa [JOK
8 1 https://m.edsoo.ru/7f4
CTpPOCHHE 16292
KJIETKHU hede
KuznenesrenbH bubmmorexa LIOK
4 a 7 0,5 https://m.edsoo.ru/7f4
OCTh KJIETKU 16292
ESISI\:II;E)KC;I;:HI({) bu6muoreka [JOK
. pigBHfIZe 4 0,5 https://m.edsoo.ru/7f4
OpraH1u3MOB 1c292
HacnencrBenHo Bu6mmorexa [JOK
¢Th 1 10 15 https://m.edsoo.ru/7f4
WU3MEHYNBOCTH 16292
OpraH1u3MOB =
Oce:;;;;;f% but6mmoreka [IOK
P ' 2 1 https://m.edsoo.ru/7f4
OCHOBEI 16292
OUOTEXHOJIOTUU =
OBIIIEE
KOJIMYECTBO
YACOB I10 S 1 4
[TPOI'PAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 kiaacce

HaumenoBa | KoanuecTBo 4acoB
DJIeKTPOHHbIE
Ne | nHme
n/ | pasieoB u Bcer | Konrtpoabn | IIpaktuuyec (unppornie)
P P o0pa3oBaTeJibHbIE
n TeM 0 ble padoThI KHe padoThl
pecypcbi
NPoOrpamMMbl
S BOOLIOHH bu6mnoreka [JOK
B 9 1 https://m.edsoo.ru/7f41
ast OMoJIOr U
ccr4
BosuukHoBe
HHUE U bu6muoreka [IOK
pa3BUTHE 10 0.5 https://m.edsoo.ru/7f41
JKU3HU Ha cc’/4
3emiie
I?p TAHHSMET bu6muoreka [JOK
i 5 1 https://m.edsoo.ru/7f41
OKpY>Karomas cc74
cpena —
CoobmiecTBa
u bu6muoreka [JOK
10 1 https://m.edsoo.ru/7f41
YKOJIOTUYECK
cc/4
W€ CUCTEMBI —
OBIIIEE
KOJIMYECTBO
YACOB I10 34 1 2.5

ITPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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I[MoypouHoe miiaHupoBaHUe

10 kaace
N Koan4yecTBO yacoB Jlata DJleKTpOHHBbIe HH(POBbIE
w/n Tema ypoka Beero Kontpoasubie | IlpakTnueckue w3ysenus o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypcbl
bu6mnoreka [JOK
1 buosnorus B cucteme HayK 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Mertoipl MO3HAHUS YKUBOH
npuposl. [IpakTuyeckas padora
2 Ne 1 «Mcnonb3oBanue 1 05 but6mmoreka [IOK
pa3IMYHBIX METOJIOB MPHU ' https://m.eds00.ru/863e6122
M3Y4YEHUU OMOJIOTHYECKUX
00BEKTOBY
, | nororcsne s 1 B LOK
' https://m.edso0.ru/863e6564
3a04Hasi SKCKypCusl.
XUMHYECKUN COCTAB KIIETKH.
4 Bopna u muHepanbHbIE COJH. 1 but6mmoreka [IOK
Ypok — BUpTyajbHast https://m.edso0.ru/863e674e
nabopaTopusl.
5 benku. CocraB u crpoeHue 1 bubnunoreka [JOK
0eJIKoB https://m.eds00.ru/863e6b72
depMeHTh — OMOJIOTHYECKHUE
o | e Taboppns | os B LOK
- N ' https://m.eds00.ru/863e6b72
KaTaJTUTUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha puUMepe



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

aMUJIa3bl WIN KaTalasbl)y

7 VYraesosapl. JIunuasr bubmorexa [OK
' https://m.edso0.ru/863e6870
8 Hyxnennossie kucnotel. ATO. bubnnoreka LIOK
YpoK - JeKIus https://m.eds00.ru/863e6d5c
9 Hcropus n MeToasl H3ydeHHUs bubnnoreka LIOK
kietku. Kiierounast reopust https://m.edso00.ru/863e6e88
10 Kiterka kak nenoctHas KuBas
cucTemMa
CtpoeHne ryKapuoTHYECKON
kietku. JlaboparopHas pabora No
2 «M3y4eHne CTpOEHHUsI KIETOK bubnnoreka IIOK
11 pacTeHHid, )KHBOTHBIX, TPUOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepuil Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOTIpEnaparax u ux
ONHMCAHUE»
bu6muoreka [JOK
12 ObmeH BemecTs Wi METaboMH3M https://m.edso0.ru/863e766¢
bu6muoreka [JOK
13 PorocunTes. XeMOCHHTES https://m.eds00.ru/863e7c98
. but6mmoreka [IOK
14 DHepreTuHeckuii 0oMeH https://m.edsoo.ru/863e7aae
JKu3HEHHBII UK KIETKH.
[enenue kinerku. Muros.
15 Jlabopartopnast pabora Ne 3 05 bubnunoreka [{OK
«Ha0OmroneHe MuUTO3a B KII€TKax ' https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOTIpEnapaTax»
16 buocunres 6enka. Peakius but6mmoreka [JOK



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

MAaTpUIHOro CMHTC3a

https://m.edso0.ru/863e796e

17 Tpancsiius — OuocuHTe3 Oenka E{tlsgl;l/(;r:eeliji(l)f)orﬁ/8 6307966
18 Hexknerounbie popmMbl KU3HU — bubnnoreka LIOK
BUPYCBI. YPOK — KOH(DEPEHITHSL. https://m.edso00.ru/863e7540
®DopMBI pa3sMHOKCHUS bubmorexa LJOK
19 o FsziOB https://m.edsoo.ru/863e81b6
p https://m.edso0.ru/863e831e
. but6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE
IMOJIOBBIX KJIETOK.
21 OmnonotBopenue. JlabopaTopHas 05 bubnuoteka [JOK
pabota Ne 4 «M3yuenue ' https://m.eds00.ru/863e81b6
CTPOCHHMS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenaparax»
22 NnpuBuayanbHOE pa3BUTHE bu6muoreka [JOK
OpPraHu3MOB https://m.eds00.ru/863e8436
2 | sacnoncmemmonn n buGnorexa LIOK
8 https://m.edso0.ru/863e86f2
W3MEHYMBOCTH. Y POK - JICKITUS
3aKOHOMEPHOCTH HACJIeI0BAHUS Butmmorexa LIOK
24 npusnaxos. Monornopusoe https://m.eds00.ru/863e8878
CKpEIIIMBAHUE — :
s | oo o Bunionsa LOK
https://m.edsoo.ru/863e89a4
HacJe0BaHus MPHU3HAKOB
26 CrenjieHHO€E HacjaeqOBaHUE 05 bu6mmoreka [JOK

npu3HakoB. JlaboparopHast

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

pabota Ne 5 «3yuenue
Pe3yIbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIBAHUS Y
Jpo30(HIIbl Ha TOTOBBIX
MUKPOITpErapaTax»

I'eneTuka nosna. Hacnenosanue

bu6mnoreka [JOK

27 MPU3HAKOB, CIETUICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
N3MeHUHnBOCTB.
Henacnencteennas
M3MEHYMBOCTh. JlabopaTopHas
28 pabota Ne 6. Mzyuenue 05 bubnuoteka [{OK
MO TU(UKAITHOHHOM ' https://m.edso0.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHUE
BapUAIMOHHOTO Psijia U
BapUallMOHHOW KPUBOM»
HacnencrsenHnast U3MEHUYUBOCTb.
JlaGopaTtopnas pabota Ne 7. bubnuoteka [{OK
29 . 0.5 _
«AHaIN3 MyTaI¥i y 1p030QUITbI https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKPOIIpEnapaTax»»
30 ['eneTuka yenoBeka bubmorexa [IOK
https://m.edsoo.ru/863e8d78
31 [TpomexxyTouHast aTTecTamus
O00011eHE 10 TEME
32 «HacnencTBeHHOCTD U
W3MEHYMBOCTH OPTaHU3MOBY
EJIEKITUS KaK HayKa U Ipolecc.
33 1(\:/IeT0):[L:>1 u ,Z[OCTI/I)}I](GHI/IH Po bubmuorexa LIOK
N https://m.eds00.ru/863e9214
CEJICKITMH PACTEHUH U )KMBOTHBIX
34 buorexHonorust kKak oTpacib bu6nmoreka [JOK



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

MPOM3BO/ICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 1 4
I[TPOI'PAMME
11 kaacc
No KoJsmmyecTBO 4yacos Jara JJIeKTPOHHBbIE HU(PPOBbIE
R Tema ypoka KonTpoububie | IIpakTuyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3Y4YeHUsS
padoThbI padoThI pecypcbl
N but6mmoreka [IOK
DBOJIOLMS U METOJIbI €€ U3yUEHUS 1 https://m.edsoo.ru/863ea20e
Heropus pa3BIETHﬂ bu6muoreka [JOK
NPE/CTABICHHI 00 SBOMONHH. 1 https://m.eds00.ru/863e9570
YPpok - BUIEOIKCKYPCHS — '
MUKpPO3BOITIONMS 1 bubmrorexa LIOK
P 1 https://m.edso0.ru/863e9cle
[Tomysiiust kKak AIeMeHTapHas
SIUHUIIA BUIA M BOJIOLHH.
but6mmoreka [IOK
4 JlaGopaTtopHnas pabota Ne 1 1 0.5 hitps://m edscI)_E) r1/863699¢6
«CpaBHEHHE BUJIOB 110 E— )
MOP(OIIOTHIECKOMY KPUTEPHIO»
e o s | B LOK
p HHH- 7P https://m.edso0.ru/863e9dad
JICKITHS.
EcrecTBeHHBI 0TOOD M €ro 1 bubnunorexa [IOK



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

(dhopMbI

https://m.edso0.ru/863e9ed0

Pe3ynbTarsl 3BoIIOIMNA:
MIPUCTIIOCOOJIEHHOCTh OPraHU3MOB
¥ BU1000pa3oBaHueE.

bu6mnoreka [JOK
! Jlaboparopuas pabora Ne 2 05 https://m.edsoo.ru/863e9fde
«Onucanue NpucrnocodJIeHHOCTH
opraHusma M €€ OTHOCUTEIILHOTO
XapakTepay.
8 Hanpagnenus u nytu bubnnoreka IIOK
MaKpOIBOJTIOITUH https://m.edso0.ru/863e9cle
9 HeobGpatumocTts 3BONIOIIMHN
Hcropus xu3Hu Ha 3emiie u
10 METObI €€ U3yUEHHUsI. YPOK —
BHJICOITY TEIIIECTBHE.
11 ['unoTre3bl NpONCXO0KICHUS )KU3HU bubnnoreka IOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 Pa3ButHe xu3Hu Ha 3eMJie 110 bu6muoreka [JOK
3paM M MepHoIaM https://m.edso0.ru/863eabbe
OcHOBHBIE ATaNbl HIBOIIOIHIH
PaCTUTENILHOTO U )KUBOTHOTO
13 mupa. [Ipaktuueckas padora Ne 1 05 bubnuoteka [{OK
«HM3y4yeHne UCKOMaeMbIX OCTATKOB ' https://m.edsoo.ru/863ea8bc
pacTeHH U JKUBOTHBIX B
KOJUICKITHSIX)
14 CoBpemeHnHas cucrema bubnunoreka [JOK
OpPraHMYECKOr0 MUpa https://m.eds00.ru/863ea48e
15 DBOJIIOLIMS YETIOBEKA bu6mmoreka [JOK
(arTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JIBuxymue cuibl ((pakTopbl) bu6nnoreka [JOK



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
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aHTPOIIOTeHEe3a

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

17

OCHOBHBIE CTaJIUN DBOIIOLIUHA
yeJIoBeKa

18

YenoBedyeckue pachl U NPUPOIHBIE
aJlanTally 4elloBeKa

bu6mnoreka [JOK
https://m.edso0.ru/863eaea2

19

O000111eHHE 10 TEME
«Bo3HUKHOBEHHWE U pa3BUTHE
JKU3HU HA 3eMe»

20

DKOJIOTHS KaK HayKa. YPOK —
JEeKUUs

21

Cpensl oOuTanus u
AKOJIOTMYECKHE (PaKTOPBI

bu6munoreka [IOK
https://m.edso0.ru/863eafec

22

AlGuoTtudeckue (paxTopsl.
JlaGopaTtopnas pabota Ne 3.
«Mopdonoruueckre 0COOEHHOCTH
pacTeHuil U3 pa3HbIX MECT
oburtanusy. JlaboparopHas pabora
No 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCa

0.5

bu6muoreka [JOK
https://m.edso0.ru/863eb10e

23

buoTtnueckue pakropbl

bu6mmoreka [IOK
https://m.eds00.ru/863eb348

24

DKOJOTUYECKNE XapaKTEPUCTUKU
nonyssiuu. [Ipaktuueckas pabota
Ne 2 «IToacuéT IioTHOCTH
MOMYJISIIAN Pa3HbIX BUIOB
pacTEHUIN»

0.5

25

Coo0riecTBa OpraHu3MOB —
OHOIIEHO3

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

26

DKOJOTUYECKUE CUCTEMBI

but6mmoreka [JOK



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

(2KOCUCTEMBI)

https://m.edso0.ru/863eb46a

OCHOBHBIE TOKA3aTEIHN
3KOCUCTEMBI. DKOJIOTHUECKUAE

bu6mnoreka LIOK

27 nupamuisl. CBOWCTBA 3KOCHCTEM. ! https://m.edso0.ru/863eb5fa
Cykueccust

8 [IpupoHBIE IKOCUCTEMBI. 1
AHTPONIOT€HHBIE YKOCUCTEMBL.

29 [IpomexyToUHas aTTecTalus 1

30 buocdepa — rnobanbHas 1 bubnnoreka IOK
AKOCHCTEMA 3eMIIH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHMS 1 bubnuoteka [{OK
ouochepsl https://m.edso0.ru/863ebd16

32 UenoseuecTBo B Ouochepe 3emmu. 1
Ypox - qucnyT

33 CocyliecTBOBaHUE MPUPOJIBI U 1 bubnuoteka [{OK
YeJI0BeYeCTBA https://m.edsoo.ru/863ebale

34 0O000m1enue TeMmbl «Coo0r1iecTa u 1
HKOJIOTMYECKHE CUCTEMbD»)

OBILEE KOJIMYECTBO YACOB IIO 34 o5

I[TPOTPAMME



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

Y4eOHO — MeTOAMYECKOE o0ecnieyeHrne 00pa3oBaTeIbLHOI0 Mpouecca
Oobs13aTesibHBbIE yUeOHbIE MaTEPHAJIBI ISl YYeHUKA
1. buonorus / [laceunuk B.B., Kamenckuit A.A., Pyouos A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe o0miectBo «M3narensctBo «IIpocserienue.
2. buonorus, 11 xknacc/ Ilaceunuk B.B., Kamenckuii A.A., PyorioB A.M. u npyrue
/Tlon pen. I[Taceunuka B.B., AkunonepHoe o6mectBo «M31aTenbCTBO
«IIpocBemenue»

Metoauyeckune MaTepuaabl 1Jsl yYHTEJIs1

1. Meroanyeckoe mocodue/Ilaceunnk B.B., AknronepHoe 00IIeCTBO H31aTEIbCTBO
"[IpocBemenne".

2. Bbuonorus. [Toypounsie pa3pabotku. 10-11 kmaccel. Ba3oBslii ypoBeHb.

[Taceunuk B. B., [lIgenos I'. I"., E¢umosa T. M.

3. Buonorus (6a30BsIii ypoBens). Peanusarist ®T'OC ocHOBHOTO 00111eT0 00pa3oBaHuUs
: MeTomyeckoe nmocodbue s yuurtens / E. A. Hukumosa, I'. FO. CemeHoBa; o
pea. E. A. Hukumosoit. M.: ®I'BHY «MHcTtutyT cTpaTeruu pa3BuTus oOpa3oBaHUs
PAO»

HudpoBbie 00pazoBaTebHbIE PeCypPChl
http://biologylib.ru/catalog/
http://www.virtulab.net
http://center.fio.ru/method
. http://www.altai.fio.ru/projects/group4/potok13/site/index.html
https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru
https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
https://biol1-vpr.sdamgia



https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088413000&usg=AOvVaw21edIJWHbuUgE8XDPzxO2y
https://www.google.com/url?q=http://www.virtulab.net&sa=D&ust=1604341088415000&usg=AOvVaw2B8B_kKHitSjKwa-VQnO1R
https://www.google.com/url?q=http://center.fio.ru/method&sa=D&ust=1604341093724000&usg=AOvVaw1bFLb8-S_0p3nUl1VOrSBG
https://www.google.com/url?q=http://www.altai.fio.ru/projects/group4/potok13/site/index.html&sa=D&ust=1604341093725000&usg=AOvVaw2RQRMUrtBAUobvCuK7l3Gu
https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru/
https://content.edsoo.ru/lab/
http://www.school.edu.ru/
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
https://bio11-vpr.sdamgia/

