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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3zpaboTke MPOrpaMMEbI IO OUOJIOTUH TEOPETHIECKYIO OCHOBY JUIS OIIPEICIICHHSI TI0IX0/I0B
K (hopmupoBaHUIO cofepkaHusl yueOHOro mpenMera «bHoIorus» COCTaBWIIM: KOHIIETITyadbHbIC
nonoxenuss PI'OC COO o B3auMOOOYCIOBJICHHOCTH IIeNieH, COJEp)KaHUs, Pe3yJbTaToOB
oOydeHus U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHHKOB, MOJIOKEHUSI 00 OOIIMX LENsAX U
MPHUHIIAIIAX, XapPaKTePU3YIOIMUX COBPEMEHHOE COCTOSHME CHCTEMBI CPEIHEro OOIIero
oOpa3oBanusi B Poccuiickoii Denepanuu, a Takke MOJIOKEHHUS O crHenuduke Owoioruu, eé
3HAYCHUW B IT0O3HAHWUU JKUBOH MPUPOIBI W OOCCIICUYCHUH CYIIECTBOBAHUS YEJIOBEUYCCKOIO
obmectBa. CormacHO Ha3BaHHBIM MOJIOKEHUSM, ONIPEAETICHBI OCHOBHBIC (PYHKIIMH TIPOTPAMMBI T10
Ouosioruu u €€ CTPyKTypa.

[Tporpamma o 6uosioruu Aa€T MpeICcTaBICHUE O LENsxX, 00 00IIel cTpaTeruu 00y4YeHus,
BOCIIUTAaHUsI M Ppa3BUTUS OOydaromuxcs cpeacTBamMu y4yeOHoro mpeamera «buonorusy,
orpenenseT 00s3aTeNIbHOE MPEIMETHOE COJCpIKaHUE, €ro CTPYKTYpPY, paclpeieicHue IIo
pasaciaMm U TeMaM, PCKOMCHAYCMYIO IMOCICAOBATCIBbHOCTh U3YyUYCHUA yqe6H0r0 Marcpuajia C
y4€TOM MEXIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKA 00pa30BaTEIbHOTO TpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00Y4arOLTIXCS.

B nporpamMe mo OWONOTHMM TakXe YYUTHIBAIOTCS TPeOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpEeJMETHBIM M MPEIMETHBIM pe3yinbTraTtam oOyueHus B (HOpMUPOBAHHH
OCHOBHBIX BHJOB yU4e€OHO-TIO3HABATEIBHOMN JEATEILHOCTH/ydeOHBIX NEUCTBUI 00YUaAIONMIUXCS 110
OCBOGHHIO COJIEpPKaHUS OMOIOTHYECKOT0 00pa3oBaHUsI.

B mporpamme mo Guonorun (10-11 kmaccel, 6a30BbIl ypOBEHB) PEAM30BAH MPUHIIHIT
IIPEEeMCTBEHHOCTH B W3Y4YeHMM Ouonoruu, Onaromapss dYeMmMy B Heill mIpocMaTpuBaercs
HANPABIEHHOCTh HA Pa3BUTHUE 3HAHUH, CBSI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMl  JMYHOCTH, DSKOJOTUYECKOIO  MBIIUICHHUS,
MPEJCTAaBICHUA O 3J0pPOBOM 00pa3e JKM3HH U OEpEeKHBIM OTHOIICHHWEM K OKpYKaroIen
npupoHoii cpene. [loaTomy Hapsay ¢ U3ydeHHEM OOIIEOMOTOTUUECKIX TEOPUA, a TAK)KE 3HAHUN
O CTPOCHHMM >KUBBIX CHCTEM PAa3HOIO pPaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HUX
IIPOLIECCOB B MPOrpaMMe M0 OMOIOTHH YI€JI€HO BHUMAHUE UCIIOJIb30BAHUIO MTOJTYYE€HHBIX 3HaHUN
B TIOBCEIHEBHOUM JKM3HHM [UIsl PEIICHUS MPHUKIATHBIX 3a7ad, B TOM YHCIE: TPOPUIAKTUKU
HACJIEICTBEHHBIX ~ 3a00JIeBaHUN  4YellOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU IIEJIECO00PA3HOT0 MOBEJCHHS B OKPYXKAIOIIeH MPHUPOIHOUN cpele,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM NEATEIbHOCTH YeNOBeKa Ha COCTOSHUE NPUPOJIHBIX U
MCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMaHHS K TPUKIATHOW HAMPABICHHOCTH y4eOHOTO
npenMera «buosorus» MpoAUKTOBAHO HEOOXOIUMOCTBIO 0OECIeUeHHs YCIOBUM ISl pelleHus
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/oiaraet
dbopMupoBaHre y 0OyYaromIMXCs CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM JMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpa.

buonorus Ha ypoBHE cpemHero obmiero oOpa3oBaHHs 3aHMMaeT BaxHoe mecto. OHa
obOecnieunBaeT (GopMUpOBaHHE Yy OOYYAIOIIMXCS MPEICTABICHWM O HAyYHOH KapTUHE MUDPA,
pacmmpsieT ¥ 0000IIaeT 3HAHMSI O KUBOW MPUPOJIE, €€ OTIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
opraHus3alvi MW 5SBOJIOLNH, CO3I[aéT ycjioBus [Jisd: TO3HAHUA 3aKOHOB JKUBOU IIpupoasbI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3JI0POBOTO M 0Oe30macHOTO oOpasa
KHU3HHU, SKOJIOITNYCCKOI'O MbIIJICHUA, HCHHOCTHOI'O OTHOIIICHUS K JKUBOU npupoac U 4YCJIOBCKY.

BOHBIHOC 3HAYCHUC 61/IOJIOI‘I/I5I HMECCT TaKXKXEC JIA peH_IeHI/ISI BOCIIUTATCIBbHBIX H
Pa3BUBAIOIIMX 3a/1ay CpeHEro o0Iero oopa3oBaHus, ConUaaIu3anuu ooyJaromuxcs. M3ydenune



O6uonoruu odbecrneunBaeT yciaoBus s (OpMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U UHGOPMALMOHHBIX HABBIKOB, JCTETHYECKON KYyJIbTYpbl, CIIOCOOCTBYET MHTErpalluu
OMOJIOTUYECKUX 3HAHUU C TMPENCTaBICHUSAMH M3 JIPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢buzuku, xumun U reorpaduu. HazpanHble MonoxeHus 0 MpeJHa3HAYeHUH y4eOHOro mpeaMera
«buonorus» cocraBuIM OCHOBY JIJIsl OIPEACTICHHS TOIX0A0B K OTOOPY U CTPYKTYPUPOBAHHIO €T0
coJiepKaHusl, IPEJCTaBICHHOTO B IIpOrpamMMe 10 OMOIOTHH.

OT60p conmepkanust yaueOHOTO TipenmeTa «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAXO0/a, B COOTBETCTBHH C KOTOPHIM OOYYarOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe JUIs (GopMHpOBaHUS OOIIEH KYIbTYpbl, ONpEIesone
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKA B OKPYKAIOIIEH NPUPOTHOU cpefie, BOCTPEOOBAHHBIE B
MTOBCETHEBHOM JKM3HHU W MPAKTHYECKOW AesTenbHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUN
3aHMMAIOT JJIEMEHTBI COJAEP)KAHUS, KOTOpPBIE CIIy’)KaT OCHOBOWM Juisi  (hOPMHUPOBAHUS
MPEJCTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHpa U IIEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOMIMX T'YMaHU3AUN OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpoBaHHE COJEpXKaHHS Y4eOHOro MaTepuaja B IporpamMme IO OHOJIOTHU
OCYILECTBJICHO C Y4ETOM MPHUOPUTETHOTO 3HAYEHUS 3HAHMM 00 OTIIMYUTENBHBIX OCOOEHHOCTSIX
JKUBOU IPUPOJIBL, O €€ YPOBHEBON OPraHU3aLUU U DBOJIIOLMH. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yueOHoro npeamMera «brnosiorus» BbIIEIEHBI CIEAYIOIINE COJepKaTeNbHble JUHUM: «broaorus
Kak Hayka. MeToJipl HaydHOTro To3HaHus», «KieTka kak Ouosnorndeckas cucrema», «Opranusm
Kak Ouonorndeckas cucremay, «CucteMa 1 MHOrooopaszue OpraHMueckoro Mupay, «BOJIIOLHUS
YKUBOU NMPUPOABD», «IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI».

Lenp m3yuenus yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE — OBIAJCHHE
00y4aromuMHUCs 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHM3allUU >KUBBIX CHCTEM
pa3HOro paHra U NpUoOOpPEeTeHNne yMEHUI UCIOIb30BaTh ITH 3HAHMS JUIsl TPAMOTHBIX JE€HCTBUH B
OTHOIIEHUH O0BEKTOB KUBOI MPHUPOJIBI U PEIICHUS PA3THYHBIX )KU3HEHHBIX POOIIEeM.

JlocTikeHne menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
o0ecreunBaeTcsl pelIeHueM CIeIyIoInX 3a1a4:

OCBOEHHE OO0YYarOIMIMMHCS CUCTEMbl 3HAHUN O OHOJIOTUYECKUX TEOPHUSX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUJIAX, CIY)KAIIMX OCHOBOH g (hOpPMUPOBAHHS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTHHE MHpa, O METOJaX HAay4YHOro IO3HaHWI,
CTPOCHUHU, MHOT000pa3sMu M OCOOCHHOCTAX >XHBBIX CHUCTEM pA3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUAIX B OMOJIOTHY;

dbopMupoBaHHue y OOydarolIUMXCsl MO3HABATENIbHBIX, MHTEJUIEKTYalIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Mpollecce aHalM3a JJaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUH HAYYHBIX B3TJISOB,
uJel ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OPTaHU3aLIUY;

CTaHOBJIEHHE Y OOy4aromuxcs oOwel KyabTypbl, (DyHKIMOHAIBHOW TIpaMOTHOCTH,
pa3BUTHE YMEHHH OOBSICHATH M OLICHUBATH SBJICHUS OKPYKAIOLIETO MHUpA JKUBOW MPHUPOABI HA
OCHOBAHMHU 3HAHUM U OIBITA, MOJYYCHHBIX IPU U3YUYECHUH OMOJIOTHH;

dbopMupoBaHHE y O0ydYarOUUXCS YMEHUU HWILTIOCTPUPOBATH 3HAYCHUE OMOJOTHYECKHX
3HAHWA B TMPAKTUYECKOW MACSITENBHOCTH YEJOBEKa, PA3BUTHU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpoOUOTEXHOJIOTHIA;



BOCIUTaHHE YOCKAEHHOCTH B BO3MOKHOCTH IO3HAHHS YEIOBEKOM >KHBOM IMPHPOJIBI,
HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOMEHUS STHUCCKUX HOPM IPH MPOBEICHUH
OMOJIOTMYECKUX UCCIICIOBAHUIA;

OCO3HAHWE IIEHHOCTH OMOJIOTMYECKHUX 3HAHWW JJISl TMOBBIMICHUS YPOBHS dKOJIOTUYECKOM
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS,;

NPUMEHEHHE NMPUOOPETEHHBIX 3HAHWN M YMEHUH B TOBCEIHEBHOW XH3HH JUIS OICHKU
MOCTIEACTBUI CBOEH NEATENHbHOCTH IO OTHOIICHUIO K OKPYXalomllel cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOJI0IEHNE Mep TPODHIIAKTHKH 3a00I€BaHU.

B cucteme cpeanero obmiero oopazoBanus «buonorusy», nzydaemasi Ha 6a30BOM ypOBHE,
SBIISICTCSL 00sI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH

((ECTCCTBGHHO-HaquBIG MpeaAMCTBD).

Jlnst u3ydenust 6uosnoruu Ha 0a30BOM YpOBHE CPEIHEro o0IIero oopa3oBaHus OTBOIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJEPKXAHUE OBYYEHUSA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMH C OOLIECCTBEHHBIMU, TEXHUYECKUMHU U JPYTHMHU
€CTECTBCHHBIMU HayKaMH, (uiocopuei, 3TUKOW, ICTETUKOW W TpaBoM. Poibs Ouonoruu B

(dbopMHpPOBaHNN COBPEMEHHOW HaY4YHOU KapTHHBI Mupa. CucTemMa OMONOTHYECKUX HAYK.

MeTobl TO3HAHMS KUBOW MPUPOABI (HAOII0ACHNE, SKCIIEPUMEHT, ONMCaHUEe, H3MEpPEHHE,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).

JdeMoHcTpanum:
Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, . Yorcon u ®@. Kpuk.

Tabauiret u cxeMbl: «MeTOo bl TO3HAHUS JKUBOW TIPUPOIBI.

JlaGopaTopHble H MpaKkTH4YecKue padoThbi:

[Ipaktrueckas padora Ne 1. «Mcmonp3oBaHue pa3IWYHBIX METOJIOB TNPU HW3YYCHUH
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMET H3ydeHusi Omosioruu. OTIWYHE >KUBBIX
CUCTEM OT HEOPTaHUYIECKOU MPUPO/IBI.



CpoiicTBa OmocucTeM W WX pa3zHooOpa3uWe. YPOBHH OpraHu3allid OHOCHCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBbIM,  OpPraHW3MEHHBIM,  MOMYISLIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreoeHOTHYECKU ), OMOC(hEPHBIH.

JdeMoHcTpanum:

Tabmuuel u cxembl: «KOCHOBHBIE TNPHU3HAKH JKU3HW», «YPOBHU OpraHU3allMy KHUBOK
IIPUPOIBI».

Ob6opynoBanue: moaens Mosiekyibl JJTHK.

Tema 3. XuMH4eCKHil COCTAaB M CTPOCHHUE KJIETKH.

XUMHUYeCKn COCTaB KJIETKH. XUMHAYECKHE SJIEMEHTEI: MAaKpO3JIEMEHTHI,
MI/IKpOE)JIeMeHTBI. Bo;[a nu MI/IHepaJII:HBIe BCIICCTBA.

OyHKIMKM BOJIBI M MUHEPATBHBIX BEIIECTB B KieTke. llomaepxaHue OCMOTHYECKOTO
OanaHca.

benku. Cocta u ctpoeHue 0enkoB. AMUHOKHCIIOTH — MOHOMEpHI OesikoB. HesameHnumbie
U 3aMEHUMbIE AMHUHOKHCIOTHL. AMHMHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€ITKOBOM
MOJIeKYJbl (TIepBUYHAS, BTOPUYHAs, TPETUYHAS M UYETBEPTUYHAS CTPYKTYpa). XHUMHUYECKHE
cBoiicTBa OenkoB. buonornyeckue GyHKIIMU OEITKOB.

depmeHTH — OMosormueckue Katanu3atopbl. CTpoeHne (epMeHTa: aKTHBHBIN IIEHTP,
cyocrparHas  crnenuduuHocts. Kodepmentsl. Burtammubl.  Otauuust  pepMeHTOB  OT
HEOPraHNYECKUX KaTaIH3aTOPOB.

VYrieBoibl: MOHOCaxapu bl (TI0K03a, pru003a U Ae30Kcupru003a), Tucaxapu bl (caxaposa,
JAKTO3a) W ToJucaxapuibl (KpaxMmaj, TJIMKOTEH, Ie/UII0o3a). buonorndeckue GyHKIIHMH
YTJIEBOIOB.

Jlumuaer:  Tpurauuepunsl, Qocomunuas, crepounsl. [ uapoduabHO-rHAPODHOOHBIE
cBoiicTBa. bronornueckne GpyHknun mununoB. CpaBHEHHE YIJIEBOJOB, OCIKOB M JMITHIOB Kak
UCTOYHUKOB SHEPTHUH.

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkmuu JIHK. Crpoenne m ¢ynkmum PHK. Bumer PHK. AT®: crpoenue u

byHKIMN.

[Mutonorus — Hayka o kierke. KieTtouHas teopus — npumep B3aMMOAECHCTBUS UAEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Krnerka kak nenoctHas xuBasi cucrema. O01ue npu3Haku KIETOK: 3aMKHYTasi Hapy>KHast
MeMOpana, mosnekyibl JIHK xak renernueckuii anmapar, cucreMa cuHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHyecKkas U npokapuoTuyeckas. OCOOEHHOCTH CTPOEHHUs
npokapuoTudecko kineTku. Kierounas crenka Oakrepuil. CTpoeHHE 9yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHASl CTEHKA, MIMKOKAIHMKC, UX (YHKIIHH.
[Tna3zmatnueckass meMOpaHa, e€ cBoiicTBa W (GyHKumu. l[luTormasma m e€ OpraHouIb.
OnnomemOpanubie opranouabl kinetku: DI1C, anmapar ['onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHOUbl KJIETKH: MUTOXOHAPUH, IIacTU kL. [IporicxoxkieHrne MUTOXOHIPHUI U macTua. Busl
wiactua. HemeMOpaHHbIE OpraHOMABI KJIETKHU: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOJH,
PECHUYKH, KI'yTUKU. OYHKIIMKM OpraHOW0B KJIEeTKH. BriroueHus.

Anpo — perynasTopHbId IeHTp KieTku. CTpoeHue sapa: sijaepHas 000JI04YKa, Kapuoriazma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.
JdeMoHcTpanum:

[Moptpertsl: A. JleBenryk, P.T'yk, T.IlBann, M. lnelinen, P.Bupxos, [Ix. YoTcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

JInarpammel: «PacnipeneneHne XUMHUYECKMX 3JEMEHTOB B HEXHBOW  IMPUPOAEY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU IIPUPOLIE».

Tabnunel u cxembl: «[lepuoanueckas Tabiuua XMMHUYECKHUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHne MoieKyibl 6enka», «CTpoeHne GpepMeHTa,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne s3ykapuoTHUECKON
KJIeTKH», «CTpOeHHE KXUBOTHOW KIETKW», «CTpOEHHE pacTUTENbHOM KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKN», «CTpoeHUE Aapa KIETKN», «Y TIeBOJABIY, «JIMIuab.

OO6opyioBaHMe: CBETOBOM MHKPOCKOI, O0OpYAOBaHHE JUIsl MPOBEACHHUS HAOIIOJCHU,
U3MEPEeHNH, SKCIICPUMEHTOB, MHUKPOIIPENapaThl PACTUTENIbHBIX, )KUBOTHBIX M OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble U IPaKTHYeCKHe Pad0ThI:

Jlaboparopnast padora Ne 1. «/3yueHue KaraaIuTHYECKOW aKTUBHOCTH (EPMEHTOB (Ha
MpUMepe aMIJIA3bl WIIA KaTaaas3bl)y.

JlaGopatopnass pabora Ne2. «M3ydyeHue CTPOEHHUS KIETOK PACTCHUH, >KUBOTHBIX H
OaKTepHii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX ONUCAHHUE».

Tema 4. KuzneneaTeJbLHOCTh KJIETKH.

OOmen BemiecTB, wWid MeTaboau3M. AccuMmisanus (TJIACTHYSCKUM OOMEH) |
JTUCCUMMJIIALINS (SHEPTETHYECKUH 0OMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIiecca Mertadonuzma. Poib
3aKOHOB COXpaHeHI/IH BCIICCTB U 3HepI‘I/II/I B IIOHUMAaHUU MeTaGOHI/I3Ma.

Tunbr oOMeHa BemecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Ponbs dhepmenToB B 0OMeHe
BEIIECTB M MTPEBPALICHUH SHEPTUH B KIIETKE.

®dorocunre3. CBeroBas u TemHOBas (a3pl ¢orocuHTe3a. Peakumm ¢oTtocuHTe3a.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (POTOCHHTE3a IS KU3HU Ha 3emiie. BiusiHue ycinoBuid
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUHU.



XeMocuHTe3. XeMOCHUHTE3UPYIOIHe OakTepuu. 3HAYCHUE XEMOCHHTE3a ISl J)KU3HU Ha
3emuie.

DHepreTu4yeckuidi 0oOMEH B  KJIETKe. PaciieruieHwe  BEIIeCTB, BBIICICHUE |
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTaIlbl JHEPreTudeckoro oomena. ['nukonus. bpoxkenue u
ero Buabl. KucimopogHoe oOKHCIEHHWE, WIM KJIETOYHOE JbixaHue. OKHUCIUTEIBHOE
dochopunmupoBanre. IPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peaknum matpuunoro cunte3a. l'enernyeckas wundopmamus u JHK. Peammuzauums
reHeTu4YecKkoi mHpopmanuu B KiIeTKe. [ €eHeTHYeCKUi KOJ M €ro CBOWCTBA. TpPaHCKPUIIIIHS —
matpuunblii cuaTe3 PHK. Tpancnsauus — 6unocunres 6enka. Dtanbl Tpancasanuu. KoxupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OerKa.

Hexnerounsie ¢opmbl ku3Hum — BHpyChl. Mcropusi oTkpeitus  BupycoB (/1.
. BanoBckuit). OCOOCHHOCTH CTPOCHHMSI W JKU3HEHHOTO IMKJIa BHpPYCOB. bakrtepumodaru.
Bonesnu pacreHuil, >)KUBOTHBIX M YEJIOBEKA, BhI3bIBACMbIC BUpYycaMu. Bupyc ummyHoaeduimra
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpUMIHS, peBepTa3a M WHTErpasa.
[IpodunakTruka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.

JdeMoHcTpanum:

Hoprpersr: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupsizes.

Tabnuibl ¥ cXeMbl: « MBI ITUTAHUS, «MeTaboIu3my, «MuUTOXOHAPUSY,
«DHepreTrueckuii 0OMen», «Xmioporacty, «Dotocuntes», «Ctpoenune [IHK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «[eHernueckmii kom», «Bupycsm,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbld 1wkn Bupyca CIIMa, Oakrepuodaray,
«Pemmukanms JJHK».

ObopynoBanue: moaenu-aniukanun «Y nsoenne JIHK u tpanckpunuusy», «buocunres
6enkay, «CTpoeHue KIeTKN», Mozensb cTpykTypsl JTHK.

Tema S. PasMHOKeHHE M HHIMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounblii LMK, WM SKU3HEHHBIM MK Kietku. MuTepdaza m mwuro3. Ilpomeccsr,
npoTekaromue B uHTEepdasze. Pemnmukanus — peakuuss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapWOTHUIl. JIMIUIOWIHBIA W TarUIOWIHBIA XPOMOCOMHBIC
Habopel. XpoMaTuapl. LluTonornyeckne OCHOBBI Pa3MHOKEHHS U WHAMBHUIYAIBHOTO PAa3BUTHSA
OpPraHU3MOB.

Henenue knetku — Muto3. Ctaguu MuTo3a. [Iporeccsl, npoucxoasiine Ha pa3HbIX CTaAUsAX
MHUTO3a. bBUOIOrnyecKku CMBICII MUTO3a.

[Tporpammupyemasi rubesb KJIETKU — alomTo3.

@opMbl  pa3MHOKEHHUS OpPraHM3MOB: Oecrojioe M TMoioBoe. Buael  Oecronoro
pa3MHOXEHHUS: JIeJIEHUEe HaJIBOE, NMOYKOBAHME OJIHO- U MHOTOKJIETOYHBIX, CIIOpPOOOpa3OBaHME,
BEreTaTUBHOE pa3sMHOKeHUe. VCKyCCTBEHHOE KIOHHMPOBAaHWE OPraHU3MOB, €T0 3HAYCHHUE AJIA

CCIICKIIMH.

ITonoBoe Pa3MHOKCHHUEC, €TI0 OTJINYUSA OT 0ecmooro.



Meiio3. Cranuu Mmeiiosa. [Ipoueccel, npoucxoasume Ha craausx meio3a. IloBenenue
xpomocoMm B Meiio3ze. Kpoccunrosep. buonornueckuii CMbICI U 3HaYE€HUE MENH03a.

["amerorenes — nporecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [1oJI0BBIE JKene3bl:
CEeMEHHUKU M simyHHKH. OOpa3zoBaHME M pa3BUTHE IMOJIOBBIX KIETOK — raMeT (CIepMaTO30H,
SUIEKIIETKa) — chepMaTtoreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHsS SUIEKICTOK |
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBuayanpHoe pa3BuTHe (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl AMOPHOHAILHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: APOOJICHUE, TacTPYIISIHS,
opranorenes. IloctamMOpronanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHATILHOTO Pa3BUTHS: TPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3bIBAThH BpO)I(,Z[éHHBIC ypoAacTBa.

Poct u pa3zButue pacrennii. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOEHUE CEMEHHU, CTaJANN
pa3BUTHA.

JdeMoHcTpanum:

Tabnuiel u cxembl: «@OpMbI pa3MHOKEHHSI OPraHU3MOBY, «J{BOITHOE OIJIOJOTBOPEHHE Y
IIBETKOBBIX PAaCTCHUI», «BereTaTuBHOE pa3MHOKEHHE pACTEHUNY, «JIeIeHe KIETKH OaKTepuiiy,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHEe XpOoMOCOMbI», «KieTouHblli HUKIY», «Permkanus
JTHK», «Mutos», «Meiosy, «IIpsimoe u HenpsiMmoe pazBUTHEY, «] 'aMeTOreHe3 y MIIEKONMUTAIOIINX
U 4eoBeKay, «OCHOBHBIE CTaAMM OHTOTEHE3a».

O6opynoBaH#e: MUKPOCKOT, MHKporpernapaTsl «CnepMaTo30uabl MIICKOIHUTAIONIETO»,
«Slitueknerka miekonuTaroero», «Kapruokunes B KJieTkax KOpeIIKa JyKay, MarHuTHas MOJEJIb-
anmukanus «Jlenenune kinetkn», moaens JTHK, moxens Mmetadaznoit XpoMOCOMBEI.

JlaGopaTopHble H MpaKkTH4YecKue padoThbi:

Jlabopartopnast pabota Ne 3. «Habmtonenre MuTO3a B KJIIETKaX KOHYMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopnass pabora Ne 4. «/3yueHue CTPOEHUS TOJIOBBIX KIETOK HAa TOTOBBIX
MHKpONIpenapaTax.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeruxku. FMcropus pasButus reHeTukd. Posib muronorun u
SMOPHOJIOTHH B CTAHOBJICHUU I'€HETHUKH. BKITal poCCHIICKUX U 3apyO0eKHBIX YIEHBIX B Pa3BUTHE
TeHETUKU. MeTonbl TEeHETUKH (THOPHIOJIOTMYECKUH, [MTOTCHETUYECKUH, MOJICKYISIPHO-
reHeTudeckuii). OCHOBHBIC TEHETUUECKHE TTOHATHA. | eHeTnueckasl CHMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpeIlUBaHUM.

3aKOHOMEPHOCTH  HACJENOBaHUs  IPU3HAKOB,  ycTaHOBIEHHble I'. Mennenem.
MoHorubpuaHoe cKpelBanue. 3aKoH eJMHO00pa3us THOPUAOB MEPBOro nokojaeHus. [IpaBuiio
JIOMAHUPOBAHUA. 3aKOH paclleruieHus NOpu3HakoB. ['mmore3a uyucToThl ramer. l[lonHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.



JlurubpuaHoe CKpelidBaHHE. 3aKOH HE3aBUCHMOTO  HACJIEIOBaHUS IMPU3HAKOB.
[{uToreHeTnyeckne OCHOBBI TUTHMOPHIHOTO CKpEIIMBAaHUS. AHAIU3UPYIOLIEe CKpellBaHUE.
Hcnonb30Banne aHATH3UPYIOMIETO CKPEITUBAHUS ISl OTPEACIICHUSI TeHOTHITA OCOOH.

CueruienHoe HacnenoBaHue mnpu3HakoB. Pabora T.Moprana mno CcHEMJICHHOMY
HaCJIEJOBAHMIO IreHOB. Hapymenue cuenieHus reHoB B pe3ynbTaTe KpOCCHHIOBEpa.

XpOoMOCOMHasi TEOpUS HACIIECTBEHHOCTH. | eHeTHuecKkne KapThl.

I'eneruka nmona. XpoMOCOMHOE OMpENESICHUE M0JIa. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omorameTHble W TeTeporamMeTHble OpraHu3Mbl. HaciiemoBaHue NPU3HAKOB, CIEIUIEHHBIX C
MOJIOM.

N3menunBoCTh. BUibl H3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBEHHAsA. POJIb cpenbl
B HEHACJIEJCTBEHHOM HW3MEHYMBOCTU. XapaKTEPUCTHKA MOJU(PHUKALMOHHON H3MEHUYMBOCTH.
Bapuanuonsslii psin v BapuanuonHast kpusas. Hopma peakiuu npusHaka. KonuuecTBeHHbIE U
Ka4eCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHUYMBOCTH.

HacnencrBennas, Ui TeHOTHIHYECKAst, U3MEHYMBOCTL. KOMOMHATHBHAS N3MEHYUBOCTD.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MyTalliOHHAs
W3MEHYMBOCTh. Kiaccuukanus myTtanuii: reHHbIE, XpPOMOCOMHBIC, T€eHOMHBIE. YacTroTa u
NPUYMHBI MyTaluii. MyTareHHnsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIIEICTBEHHOU
n3menunBoctH H. . BaBuiona.

BHeﬂHepHaﬂ HaCJICACTBEHHOCTb U U3BMCHYUBOCTD.

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/bI T'€HETHUKH YeJIOBEKa:
TE€HEATOTHYCCKUM, OJIM3HEIOBBIM, IHUTOTCHETHYECKUH, OHOXUMUYECKUM, MOJICKYJISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeAelieHHe TEeHOTUIA: MOJHOIEHOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIUPOBaHKWE, B TOM uucie ¢ nomormibio [1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YelloBeKa: TeHHble Ooyie3HW, OOJIe3HHM C  HACIEACTBEHHOW  MPeapacrloiOKEHHOCTHIO,
XpoMocomMHBIe OosiesHu. ComaTudeckue M TreHepaThuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHUMTBL 310pOBOTO 00pa3a KU3HU, NUATHOCTUKU, TPOPHUIAKTUKY U JICYEHUSI TeHETHUECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYCHUE MEAUIIMHCKOW TCHETHKU B
HpeI[OTBpaH_IeHI/II/I 1 JICUCHUHU I'CHCTUYCCKUX 3a6OH€BaHHﬁ YCJIOBCKA.

JdeMoHcTpanum:

Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. . BaBuios.

Tabnuiet u cxembl: «MOHOTHOPUIHOE CKPEIIUBAHUE U €r0 IIUTOr€HETHYECKasi OCHOBAY,
«3aKOH pacHIeIUICHUS] W €ro IMTOTCHETHYeCKass OCHOBa», <«3aKOH YHCTOTBHI TaMeT»,
«durunbpunnoe ckpeumBanuey, «lluTomornyeckue OCHOBBI JUTHOPUIHOTO CKPEHIMBAHUSY,
«Metio3y, «B3anMoieiicTBUE allIEIbHbBIX TEHOBY, «['€HeTHUeCKue KapThl PACTEHUH, )KUBOTHBIX U
yenoBekay, «l'eHernka mosa», «3aKOHOMEPHOCTH HACIEIOBaHUS, CILIEIUIEHHOTO C IOJIOMY,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buapsl wu3MeHunBOoCTHY», «MoaudukanuoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropay, «['eHeTHKa Tpymnm KpoBu», «MyTallioHHAs
M3MEHUYHUBOCTD.

O6opynoBanue: MoAenu-anminkanun «MoHorubpuaHoe ckpemrBanue», «HemnomaHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI H




MHUKponpenapat «Jpozopuna» (HopMa, mytaunu (GopMbl KpbUTEEB M OKpackH Teja), repOapuii
«["opox moceBHOW.

JlaGopaTopHble H MpaKkTH4YecKue padoThbi:

Jlabopartopnast pabota Ne 5. «M3yueHnue pe3yabTaToB MOHOTHOPHUIHOTO U TUTHOPHUTHOTO
CKpELIMBAHUA y JPO30(HIIbl HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopatopnast pabota Ne 6. «3yueHne Moan(UKALMOHHON U3MEHYHBOCTH, TIOCTPOCHHE
BAapUALMOHHOTIO Ps1a U BAPUALIMOHHON KPUBOI».

JlaGopatopnass pabora Ne7. «AHanu3 MyTauuid y JApo30QWiIbl Ha TOTOBBIX
MHKPOTIpETIapaTax».

[TpakTrueckas padota Ne 2. «CocTaBJICHHE W aHAJIU3 POJAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka M TPOIECC. 3apOXkKACHUE CENEeKIMU U JoMecTukanus. Yuenue H.
. BaBuioBa 0 LEHTpax MPOUCXOXKACHUS M MHOT0o00pasusi KyJIbTYpHBIX pacTeHuUH. LleHTpsr
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITaMM.

CoBpeMeHHbBIE METOJIbI CeNeKIIMU. MacCOBBIM M WHIWBHUAYATbHBIM OTOOPHI B CENEKIIMHU
pacTenuii U KUBOTHBIX. OTIeHKa dKCTepbepa. BIM3KOpOJACTBEHHOE CKpEITMBAHUE — UHOPUIMHT.
Yucrtas muans. CKpenuBaHue YUCTIX THHUH. ['eTeposuc, niu rudbpuanas cuia. HepoacrBenHnoe
ckpemBanue — ayrOpunuar. OtganéHHas TuOpuamzanus M e€ ycrnexu. VICKyCCTBEHHBIH
MyTareHe3 M IMOJYyYEHUE IMOJMILUIONAOB. JIOCTMKEHUS CENEKIMH pPAaCTEHHUH, J>KUBOTHBIX H
MHUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas WH)KEeHepHs. OTalbl CO3/aHUS
pexombunantHoi JIHK u Ttpancrenneix opranu3moB. Kierounass umxenepus. Kietounble
KYJIBTYpbl. MUKPOKJIOHAJIBbHOE Pa3MHOKeHUE pacTeHui. KIIoHMpoBaHUE BBICOKONPOLYKTUBHBIX
CENIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHEe U 3THdeckue mnpobiembr. MO —
FeHETUYECKU MOAU(PHUIIUPOBAHHBIE OPTaHU3MBI.

JleMOHCTpaINH:

Ioptpetsl: H. U. BaBunos, U. B. Muuypun, I'. /I. Kapneuenko, M. ®@. IBaHOB.

Tabnunel u cxembl: kapta «LIeHTpbI MPOMCXOXKIAEHHUS U MHOro00paszusi KyJIbTYPHBIX
pactenuit», «llopoabl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHUi», «OTnanéHHas
rubpuam3amus», «Pabotel akamemuka M. @. UBanoBa», «llomummounus», «OOBEKTHI
ouorexHonorun», «Knerounsle KylabTypbl U KJIOHUpOBaHUE», «KOHCTpyupoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MyJISKU TUIOZAOB M KOPHEIUIONOB JUKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenui, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlaGopaTopHble H MpaKkTH4YecKue padoThbi:



Okckypeusi «OCHOBHBIE METO/BI U JOCTHUKEHHS CENEKLUU PACTeHMH U >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035UCTBO, TA00PATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBoJIOIIHOHHAS OHOJIOTHA.

[Ipennocbuiki BO3HMKHOBEHUS SBOJIOIMOHHOM TEOPHUHU. DBOJIIOIMOHHAS TEOpUS U €€
MecTO B OMOJIOTHH. BiusHue 3BOMIOIIMOHHON TE€OpUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CBI/I,Z[GTG.HBCTBa 3BOJIFOIINH. ITaneoHnToNIOrNYECKHE: IIOCIICAOBATCIIbHOCTD IIOABJICHU S
BUJIOB B TAJICOHTOJIOTUYECKOM JICTOTHCH, TIEpeX0JHbIe PopMBbL. bruoreorpadguieckue: CX0ACTBO U
pasznuuue dhayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOACTBA M pa3anuuus 3MOPHOHOB pPa3HBIX BUOB MO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbIE, PYAUMEHTApPHBIE OpPTaHbI,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX MTYTEH Y BCEX OPraHU3MOB.

OpomonmonHass teopust Y. JlapBuHa. Ilpennochuiku BO3HMKHOBEHMSI JapBUHU3MA.
JIBuokymiye Cuiibl ABOMIONMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MIpU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBosonun (CTI) u e€ OCHOBHBIE TTOJIOKEHUS.

MI/IKpOBBOJ'IIOI_[I/IH. HOHYHSII_II/ISI KaK €AMHHIa BUJa U 5BOJIFOIIUHA.

JBmwxyne cuibl ((hakTophl) SBOJMIOLMU BHAOB B MpHpoje. MyTallMOHHBIN Mpolecc U
KOMOMHATUBHAs U3MEHYMBOCTb. [lonmymnsaiuonHbIe BOMIHEI U Apeiid reHoB. M3omsanus u Murparus.

EcrecTBeHHbIii 0TOOp — Hampabisroniuii Gaktop 3Boaonuu. DOpMBI €CTECTBEHHOTO
otbopa.

[Tpucrnoco0aeHHOCTh OPraHM3MOB KaK Pe3ysbTat dBojonun. [IpuMepsl npucnocoOaeHui
y opranu3MoB. ApoMop(h03bl ¥ UIUO0A AT TAIIHH.

Bun u BumooOpazoBanue. Kputepum Bupma. OcHoBHblE (DOpMBI BHI000pa30BaHUS:
reorpagpuueckoe, IKOJI0rHUECKOE.

MaxkposBosonust. PopMbl IBOIIONUM: (puIeTHyecKas, AUBEPreHTHas, KOHBEPTreHTHAs,
napaniensHas. HeoGpatumocTs 3Bomonuu.

[Ipoucxoxkaenre  OT  HeCHEUUAIM3UPOBAHHBIX  MpeakoB.  [Iporpeccupyromas
crienuanu3anus. AJanTUBHAS paHAIIHSL.

JdeMoHcTpanum:



[Moptpertst: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Komanesckuii, K. M. bap,
9. I'ekkenb, . Mromep, A. H. CeBepiios.

Tabmumpl  u  cxembl: «Pa3BuTHe OpraHMYEcKOro Mupa Ha 3emie», «3apoJbIIin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYIIECTBOBAHUEY,
«EctectBeHHbIii  0TOOpP», «MHOrooOpaswe COpTOB pacTeHuit», «MHoroodpasue Mmopos
KUBOTHBIXY, «[Tonynsum, «MyTanuoHHas U3MEHYUBOCTHY, «ApoMopdo3bI»,
«Mmmoananranuny, «OOmas aereHepanus», «/[Bwkymme cuibl 3Botonuny, «Kaprta-cxema
mapiipyra nyremectBus Y. lapBuna», «boprba 3a cymectBoBanue», «lIpucnoco0i1eHHOCT
opranu3MoBy, «I eorpaduueckoe BuI000pa3zoBaHuEe», « IKOJIOTHIECKOE BUI000Pa30BAHUEY.

O06opyioBaHME: KOJIJIEKIMSI HACEKOMBIX € Pa3IMYHBIMH THIIAMU OKPACKH, HA0OP IUIOI0B U
ceMsiH, KoJuteKuus «lIpumepsl 3aUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MoJelb «OCHOBHBIE
HaIpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOzeNb «CTPOEHUE FOJIOBHOTO MO3Ia O3BOHOUHBIX .

buoreorpaduyeckas kapra wMupa, KoyuteKmus «DOpMbI COXpaHHOCTH HMCKOMAeMbIX
KUBOTHBIX W pacTeHUi», Monenb ammutukanus «IlepekpécT XpoMocoM», BIaKHBIE MPErapaThl
«Pa3BuTne Hacekomoro», «Pa3BuTue STymKu», MukKpompenapar «Jlpozoduna» (HOpMa,
MyTaruu GOpMBbI KPUTBEB M OKPACKH TeJa).

JlaGopaTopHble H MpaKkTH4YecKue padoThbi:
Jlaboparopnast pa6ota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOJIOTHIECKOMY KPUTEPUIOY.

Jlaboparopnast pabora Ne2. «OmnmcaHue TPUCTOCOOICHHOCTH OpraHu3mMa U eé
OTHOCHTEJIEHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE )KU3HU HA 3emuie.

JloHay4dHBIE IPEACTABICHUS O 3apOXKACHUN KU3HU. HaydyHble THIIOTE3bI BOSHUKHOBEHHUS
KHU3HU Ha 3emiie: abMOreHe3 W MaHCHepMus. XUMHUYECKas 3BOMOUMA. AOHMOTCHHBIN CHHTE3
OPraHUYECKUX BEILECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKON
sBosrony. HaganbHble sTamnel Ononorudeckoit spomtonuu. [ unoresza PHK-mupa. @opmupoBanue
MEMOpPAHHBIX CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKH. [lepBble KIETKM M MX 3BOJIOLUS.
DOopMHUPOBAHHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3BuTHe xu3HM Ha 3emMiie 1o 3pam U nepuoaam. Karapxeil. Apxeiickas u nporepo3onckast
spsl. [aneo3oiickas spa u €€ nepuopl: KeMOPUHCKUI, OPJJOBUKCKHA, CHITypHUICKHIA, J€BOHCKUH,
KaMEHHOYTOJIbHBIN, MEPMCKHIA.

Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, FOPCKUM, METOBOM.

Kaiino3zoiickas 3pa u e€ nepuoipl: MaJeoreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapaKkTepucTUKa KJIMMAaTa U IeOJOTHYECKHX INpoueccoB. OCHOBHBIE ATAlbl HBOJIIOLMH
PacTUTENIBHOTO ¥ )KMBOTHOT'O MUpa. ApoMop(03bl Y pacTeHH U KUBOTHBIX. [losiBIeHNE, paciBeT

Y BBIMUPaHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YeCcKOro Mupa Kak oTpa)keHue 3BOJoNNH. OCHOBHBIE CUCTEMATUUECKUE
TPyl OPTaHU3MOB.



DOBOJIIOLIMS  YEJIOBEKAa. AHTpPOMOJIOTMA Kak Hayka. Pa3BuThe mnpeacTaBiIe€HUM O
MIPOUCXOXKICHNUN YesloBeka. MeToibl M3yueHus anTpororenesa. CXoAcTBa U pa3inyus 4eJoBeKa
1 )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEJIOBEKA.

JBwxyue cwibl (pakTopsl) aHTpororeHes3a. HacieacTBeHHass WM3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOmecTBeHHBIN 00pa3 )KU3HHU, U3TOTOBIICHUE OPYAHHN TPY/a, MBIIIUICHHE,
peub.

OcHOBHEBIE CTaAuu U BCTBHU DSBOJJIIONMU YCJIIOBCKA: aBCTPAJIOIIUTCKHU, YeoBek yMeJII:II\/’I,
UYenoexk npsmoxondimmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiii. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMsl CYIIECTBOBAHHUS, 00JaCTh pacHpoOCTpaHeHusi, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIME PaChl: €BPOMECOUIHAS (€Bpa3uiicKas), HETPo-
aBcTpajionsiHass  (dPKBaTOpUajbHAasi), MOHTOJOMIHAs  (a3uMaTCKO-aMepHKaHCKas).  YUepTsl
IpUCIOCOOICHHOCTH MTPEACTABUTENEH YETOBEUECKUX Pac K YCIOBHM CyIlecTBOBaHUA. EnMHCTBO
YenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumu:
[Moptpetst: @. Penu, JI. [Tactep, A. . Onapun, C. Muiep, I'. FOpu, Y. [lapBuH.

Tabmuiel u cxembl: «Bo3HukHOBeHHE COTHEYHOU CUCTEMBI», «Pa3BUTHE OPraHMYECKOTO
mupay», «PactutenbHas kinerka», <«KuBoTHas kiuetka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OPraHUYECKOro Mupa», «CpaBHEHHUE aHATOMUYECKUX UYEPT CTPOEHUS
YyelloBeKa M UYeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTMYECKUX HaXOJ0K
IIPEIKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimune moan», «/IpesHue moau», «llepsble
COBPEMEHHBIE JIIOIN», «HeoBeueckne pach».

Ob6opynoBanue: myispkd - «[IpoucxoxkaeHue yenoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
NUTEKaHTpOIa, HeaHJepTallblla, KPOMAaHBOHIIA), CICNKU WM U300pa’keHHs] KaMEHHBIX OpYIHi
MEepBOOBITHOTO YelIOBEeKa (KaMHHU-YOIIEphl, pyousia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JuIa,
KoJuteKIus «DOpMBI COXPaHHOCTH UCKOIAEMBIX KUBOTHBIX U PACTCHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[TpakTuyeckas padota Ne 1. «/3yyeHne HCKOMAEMbIX OCTaTKOB PACTCHH U )KUBOTHBIX B
KOJUICKLIUSAX».

DKCKypcusi «IBOJIONNS OPraHNYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN HIIN
KpaeBeIUECKUI My3€il).

Tema 3. Opranusmbl 4 OKpYsKal0Ias cpeaa.

DKOJIOTUsl Kak Hayka. 3aJadyd H pasliesibl 3KOJOTMU. MeTolnbl 3KOJIOTHYECKUX
HCCIIeI0BaHMI. DKOJOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAs, Ha3eMHO-BO3IYIIHAs,  IOYBEHHas,
BHYTPUOPraHU3MEHHAs!.

Okonorndeckue (akropel. Krnaccudukanus skonornyeckux (akTopoB: aOMOTHYECKHUE,
OMOTHUYECKUE U AaHTPOIIOTeHHBIE. JleliCTBUE SKOIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI.



AbGuotnyeckue  (QaxkTOphpl:  CBET, TEMIEparypa, BIAKHOCTb. DOTONEPUOIU3M.
[TpucniocoOnenust OpraHu3MoB K JAeCTBHIO a0NOTHYECKUX (paKkTOpoB. buosornyeckue puTMsl.

buotnueckne daktopbl. Buumbl OHOTHYECKHMX  B3aMMOJICHCTBUN: KOHKYPEHITHUS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapasutusm, Koonepaus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPaAHCTBO, HAXJEOHUYECTBO). AMEHCANW3M, HEHUTpaiM3M. 3HauyeHHE OMOTHUYECKHX
BBaHMOHCﬁCTBHﬁ JJI CYH_ICCTBOBaHI/IH OpI‘aHI/I?)MOB B HpI/IpOI[HBIX COOGH.[CCTBaX.

DKOJIOTHYECKUE XAPAKTCPUCTHUKU TIOIMYJIALUHA. OcCHOBHBIE IIOKa3aTelIn MOIyJIAIun:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, MpHUpPOCT, Murpauus. JuHamuka
YUCJICHHOCTH NOIYJIAIHUNU U eé peryisinus.

JdeMoHcTpanum:

[optpetsr: A. I'ymboasar, K. @. Pynse, O. ['ekkensb.

Tabmuipel u cxembl: kapta «IIpupoanasie 3081 3eminy», «Cpeasl 0OMTaHUS OPTaHU3MOBY,

«Dotonepuoguzmy», «l[lomynsmun»y, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJISIUN
uHpy3opun-Tydenpkny, «llumesbie nenmy.

JlaGopaTopHble H MpaKkTH4YecKue padoThbi:

JlaGopatopnas padota Ne 3. «Mopdonoruueckine 0coOeHHOCTH PaCTEHUH U3 pa3HbIX MECT
oOuTaHUAN.

Jlaboparopnast pabota Ne 4. «BnusiHEE CBETa Ha pOCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpaxTrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01ecTBa M DKOJOrHYeCKHE CHCTEMBI.

CooOmectBO  opranu3MoB —  Oworneno3. CTpykTypbl  OuoOIleHO3a:  BHIOBad,
pOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunbl-nromuHanTel. CBsI3M B OHOIIEHO3E.

Okonorndyeckue cuctembl (3kocuctembl). [lonsarue 06 skocucreMe W OHOTrEOIEHO3E.
CDYHKI_[I/IOHEUIBHBIC KOMITIOHEHTBI 3KOCUCTEMBI: MMPOAYLCHTHI, KOHCYMCHTBI, PCAYULCHTHI.
KpyroBopot BemecTB W IMOTOK JHEPrUM B IKocucTteMe. Tpodudueckue (MHUIIEBBIE) yYPOBHU
OKOCUCTCMBI. HI/IH_IGBBIG nenum M| CCTH. OCHOBHBIE IIOKa3aTEIN DKOCHUCTEMBI: 6HOMaCC3.,
NPOAYKIHS. DKOJIOTMYECKHE NHPAaMUAbI: MPOAYKIMH, YHUCICHHOCTH, Omomacchl. CBoiicTBa
IKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALNs, pa3BuTue. CyKieccus.

IIpupoaHblE SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. OJKOCUCTEMAa XBOWHOIO WIH
IIMPOKOJIUCTBEHHOT O JIECa.

AHTPOTIOTEHHBIE DKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKOocHCTeMBbl. bruonorndyeckoe u
XO035ICTBEHHOE 3HAUYEHUE arpPOIKOCHCTEM U YPOOIKOCUCTEM.

buopa3znoobpa3zue kak pakrop ycroiuynBocTu 3kocucTeM. CoxpaHeHHe OMOIOTHYecKOro
pa3HooOpa3us Ha 3emiie.



VYuenue B. U. Bepnanckoro o omocdepe. I'panuiibl, coctaB u CTpykTypa Ouochepsl.
KuBoe BemectBo u ero (ynkmuu. OcobeHHocTn Ouochepsl Kak Tia00aTbHONH SKOCHCTEMEI.
JlnHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB MU OWOT€OXMMHYECKHE ITMKIBI AJIEMEHTOB (yIriiepoza, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTpPOIIOreHHbIE U3MEHEHUs B Onocdepe. ['modanbHbIe
HKOJIOTHUECKUE MPOOIIEMBI.

CocymecTBoBaHuE MPUPOIBI M YenoBeyecTBa. CoxpaHeHne OnopazHooOpa3us Kak OCHOBA
ycroitunBocTu Onochepsl. OCHOBA PallMOHATIBLHOTO YIPABICHUS MPUPOJHBIMHE PeCypcaMH U UX
ucnonb3oBaHue. JlocTHKeHHsI OMOJI0THU U OXpaHa IPUPO/IBL.

JdemoHcTpaumnu:
[Moptpetst: A. JIx. Tencau, B. H. Cykaués, B. . Bepnaackuii.

Tabmuipl u cxembl: «llumessie nenu», «buoreHo3: coctaB u cTpykTypay, «IIpupoanbie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuna», «buochepa u uenoBex»,
«DKOCUCTEMA IUPOKOIUCTBEHHOTO JIeCay, «DKOCUCTEMA XBOMHOT O jiecay, «bruoleHo3 BogoéMay,
«Arpouenos3», «lIpumepHble aHTPONOTreHHbIE BO3ACUCTBUS Ha NpuUpody», «Baxueime
WCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX BOA», «lloduBa — BakHEWIIAs COCTABISIOINAS
ouochepnr», «Daktopel gerpamanuu  nouBy, «llapHukoBBI  ApdekT», «DakTopbl
PaznoaKTUBHOTO 3arpsi3HeHUs Onocdepbl», «Obmas cTrpykrypa ouocdeps», «PacnpoctpaneHue
KU3HU B Omocdepe», «O30HOBBIN 3kpaH Ouochepb», «Kpyroropor yriepoma B Ouocheper,
«KpyroBopoT a3ota B mpupoae».

OO6opyioBaHMe: MOJEIb-ANTIITHKAIHS «Tunuunele OMOIICHO3bIY, repoapmii
«PactutenpHbie  cooOmiecTBay, Kouiekuuu — «buoneHo3y», «BpeguTennm — BakHEHIIHMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapuui W KOJUICKIMM PACTCHUW W  IKUBOTHBIX,
MPUHAJICKAIINE K Pa3HBIM SKOJOTMYECKUM Tpymnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
®deneparnuu, U300paKEHUS OXPAHIEMbIX BUIOB PACTCHHI U KIUBOTHBIX.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOIPAMMBI 110 BUOJIOTMUA HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHIA

Cormacao ®I'OC COO, ycranaBiuBaroTcst TpeOOBaHUsI K pe3yIbTaTaM OCBOSHHUS 00yJIarOIIIIMUCS
IpOTpaMM CPEIHEro o0IIero 00pa30BaHus: INYHOCTHBIM, METAIIPEIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS mpeamera «bHONOrus» BBIACICHBI
CIIEAYIOIIME COCTAaBIIAIONIME: OCO3HAHWE OOYYaIOUIMMMCA  POCCHHMCKON  Ipa)KIaHCKOM
UICHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATCIBHOCTU U CaMOOIIPCACIICHUIO,
HaJIMYMe€ MOTHUBALUMU K OOYYEHHIO OHOJOIMH, LEJICHANpPABICHHOE pa3BUTHE BHYTPEHHUX
yOeXIeHUH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAIULIUN Pa3BUTHA
OMOJIOrNYECKOr0 3HaHUs, TOTOBHOCTb U CIIOCOOHOCTH 00YYaroIUXCcs pyKOBOACTBOBATHCS B CBOEH
ACATCIIBHOCTH LICHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, NPUCYIIUMU CHCTCMC OMOJIOTUYECKOrO



O6pa30BaHI/I$I, HaJIMYHC 5KOJOT'MYCCKOro MpaBOCO3HAHUA, CIIOCOOHOCTHU CTaBUTh e U CTpOUTH
JKHN3HCHHBIC ITJIaHBbI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUs Ipeamera «bHOoJorus» HOCTUTraroTCs B €OUHCTBE
y‘-IC6HOﬁ 1 BOCHHUTATEIBHOMN ACATCIIBHOCTU B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKI/IMI/I
COLIMOKYJIbTYPHBIMH, UICTOPUYECKHUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMM, IPUHATHIMU B
O6H_I€CTBC npaBujiaMM W HOpMaMH IMOBCACHUSA U CHOCO6CTBy10T nponeccaMm CaMoOIlO3HaHU,
CaMOBOCIIMTAaHUS M CaMOpPa3BUTHS, Pa3BUTHS BHYTPEHHEH IO3MIMHU JUYHOCTH, MATPUOTU3MA,
YBaXEHHSI K 3aKOHY M IPABONIOPANKY, YEIOBEKY TpyJa U CTaplIeMy ITOKOJICHHIO, B3aMHOI'O
yBaXEHUsI, OEpEe)KHOro  OTHOIIEHHWA K  KYJAbTYpHOMY  HACIEIUWI0 W TPAAULIHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont @enepannu, NpUpoOaE U OKPYKAIOLIEH cpeie.

JInuHOCTHBIE Pe3yNIbTaThl OCBOCHHS yueOHOTo Ipeamera «buosorus» TomKHbBI OTpaxarhb
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroOImMXCcs PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
HO3HI_[I/ICI>'I JINYHOCTH, CHUCTEMOU IIEHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXKIIEHUI, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IICHHOCTSM POCCHICKOrO  OOIIecTBa,
PaCIIMPCHUC KU3HCHHOT'O OIbITa M OIbITa ACATCIIBHOCTHU B IMPOLCCCC pCain3alliii OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON NESITETHHOCTH, B TOM YUCIIC B YACTH:

1) rpa:knaHCcKoOro BOCIMTAHUSA:

cOPMUPOBAHHOCTh TPAKIAHCKON MO3MIMUA OOydYaloOMmIerocss KaK aKTUBHOTO W
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBa;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX IIPaB U OO0S3aHHOCTEH, yBaKE€HME 3aKOHA U
IPaBOMOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATEIbHOCTH IPU CO3/IaHUH YUYEOHBIX TPOEKTOB,
pelIeHNH yueOHBIX U MO3HABATEIbHBIX 33/1a4, BHIIIOJHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO TIO3HMIIMIO [0 OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSITH €€;

YMEHUE YYMUTBIBaTb B CBOMX JIGHCTBHMSX HEOOXOAUMOCTb  KOHCTPYKTUBHOIO
B3aUMO/JICHCTBUS JIIOJIEH C pa3HBIMU YOSKICHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSMHU M COLMATbHBIM
MIOJIOXKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS Y4EOHBIX,
IIO3HABATEJIBHBIX M HCCIIEJOBATEIbCKUX 3a/lady, YBAKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OTIIOHEHTOB MPU 00CYXKIEHUHU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTH POCCUNUCKON TPaKIAHCKON MICHTHYHOCTH, MATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PoauHON, rOpAoCTH 3a CBOM Kpai, CBOIO

Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLLIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACICAUI0 M MAMATHUKAM IIPUPOIBL,
JNOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CIIOCOOHOCTh OLIGHMBATh BKJAJ POCCUHCKUX YYEHBIX B CTAHOBJICHHWE U pa3BUTHE
OMOJ0TUY, TOHUMaHKs 3HAY€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIeCTBa;

uzeliHas yoex 1IEHHOCTh, TOTOBHOCTb K CITY)KEHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
OCO3HaHUE AYXOBHBIX LIECHHOCTEN POCCUKCKOr0O HAPOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAlIUIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMUMUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJHUTEISM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATHUA HeHHOCTGﬁ CEMEWHOU >KHU3HU B COOTBETCTBHUU C TpaauuusaMnu HApOIOB
Poccnu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOLICHHI;

MMOHUMAaHUE SYMOITMOHAIBHOTO BO3ICHCTBUS KUBOM IPUPOABI U €€ IIEHHOCTH;

TFOTOBHOCTb K CaMOBBIPAXXCHHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTPECMJICHUC ITPOABJIATH
KadyeCTBa TBOp‘IeCKOI\/'I JIMYHOCTH,

5) puznyeckoro  BocnuTaHMs, (OPMHUPOBAHUS  KYJBTYPbl  310POBbA U
IMOLMOHAIBLHOIO 0JIArONOJyYHsi:

MMOHMMAHKE W Pean3alus 310pOBOT0 U 0€30MacHOro 00pasa KU3HH (30POBOE MUTAHUE,
COOJTIOZICHHE THUTUCHUYCCKHUX MPaBUJI U HOPM, COQTAaHCHPOBAHHBIN PEKUM 3aHATHH U OT/BIXA,
perymsipHass ¢u3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO

OTHOUICHUSI K COOCTBEHHOMY (DU3UUECKOMY U IICUXUYECKOMY 3/10POBbIO;

IIOHUMaHWEC M[CHHOCTU IIPaBUJI HWHAUBHUAYAJIbHOIO MW KOJIJICKTUBHOI'O 0e301acHOro
IMMOBCACHUS B CUTYyaAllUAX, YTPOKAIOIINX 3JO0POBbLIO U KU3HU Jnoz[eﬁ;

OCO3HAHME IOCIECACTBUI M HENPHUATHA BPEAHBIX MPUBBIYEK (YIOTPEOICHHS aKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIUTAHHSA:

TOTOBHOCTH K TPyAYy, OCO3HAHUC ICHHOCTU MaCTCPCTBA, TPYI[OJ'IIO6I/IC;



TOTOBHOCTh K  AKTUBHOH  JEATEIILHOCTU  TEXHOJOTHYECKOM W COLIMAJIbHOU
HaIpaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATH, IMJIAHUPOBATH M CAMOCTOSTEIHHO BBITIONHATH
TaKyIO ACATCIIbHOCTD,

MHTEpeC K pa3iauyHbIM chepaM mpodeccHoHanbHON AEATENbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIN BEIOODP OymyIeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE )KU3HECHHBIC TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JI0rH4ecKOro BOCIIMTAHUS

HKOJIOTMUYECKH 11€7IeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOW KYNIbTYphl: MPUOOPETEHHE OIbITa IJIAHMPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCIEICTBUAN IJI OKPYXKAIOIIEH CPENIbI;

OCO3HaHHUeE TN100aTbHOr0 XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX peleHus;

CIOCOOHOCTH UCIOJIb30BaTh MpUOOpeTaeMble P U3YYEHUU OMOJIOTUN 3HAHUS U YMEHUS
NPU pEIICHUH MPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM TPUPOIOIOIB30BaHUEM (COOIIOICHHE
IMpaBuJI IMOBCACHHUA B TIPUPOAC, HAIPABJICHHBIX Ha COXPAHCHUC PABHOBCCHUA B 3KOCHCTCMAX,
OXpaHy BHJOB, SKOCUCTEM, Onochephl);

AKTUBHOE HENpPUATUE NEHCTBUM, MPUHOCAIIUX BpEI OKPYKAIOLIEW MPUPOTHOM Cpeje,
YMCHHUC IMPOrHO3UPOBATH He6HaFOHpI/I}ITHBIG OKOJIOT'MYCCKHUEC NOCICACTBUA NPCANPUHHUMACMbBIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HAJIMYKUE PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, KOJIOTHMYECKON KYJbTYphI, OMbITa
JEATEIIbHOCTH  DKOJOTMYECKON  HAIMpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBAThCA HMH B
M03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPAKTUYECKOM IESITEIbHOCTH AKOJOTMYECKON HAMPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

C(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSL HAyKl W OOLICCTBCHHOW TPaKTHKH, OCHOBAHHOTO Ha JHAIOre KYIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYIBTYPHOM MHPE;

COBEpIICHCTBOBAHMUE SA3bIKOBOM U YUTATENILCKOM KYJIbTYPbI KaK CPe/ICTBa B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUSI MUPA;

MMOHUMaHHEe crenu@UKH OWOJOTUU KaK HayKd, OCO3HaHHS €€ poiu B (popMUpOBaHUHU
paluoOHAJIBHOI'O HAYYHOTI'O MBINUICHUA, CO3AaHUN LCJIOCTHOI'O MPCACTABICHUA 06 OKpYyKaromem
MHUpe KaK O eIWHCTBE NPUPOJIBI, YeJIOBEKa W 0OmecTBa, B TMO3HAHWU MPHUPOIHBIX
3aKOHOMEPHOCTEH M PEeIIeHUH MPoOIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAYMMOCTH OMOJIOTHH TSI COBPEMEHHOM IUBIIIM3AIMN: 00ECTICUCHHUS
HOBOTO YpPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JAHHE MEPCICKTHBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpobieMbl pa3BUTUS YEIOBEUECTBA, MIOUCKA MyTeH BBbIXOJa U3 TTI00aTbHBIX



HKOJIOTHUECKUX MPOoOIeM U obecrieueHus epexoia K yCTOHYUBOMY Pa3BUTHIO, PALIMOHATBHOMY
MCIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aUHTEPECOBAHHOCTh B MOTY4YEHUU OMOJOIMUYECKUX 3HAHUN B LEJIAX MOBBIIEHUS 00IIeH
KYJBTYpBl, €CTECTBEHHO-HAyYHOH T'PaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIbHOM
TPAaMOTHOCTH 00yJaronuxcs, OpMUPYEMON MPU U3YICHUU OMOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOJb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TIONy4yaeMble 3HAHUS JJs aHanu3a W OOBSCHEHUS SIBICHUUN
OKPYXKAIoIIer0o MHUpPa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JelaTh OO0OCHOBaHHBIE
3aKJTFOYCHHUS HA OCHOBE HAyYHBIX (DAKTOB W MMEIOMIMXCS JAHHBIX C IEThI0 MOTyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS MJIsl pelleHus
po0JieM B peabHBIX )KU3HEHHBIX CUTYAILIHIX;

OCO3HAHUEC INCHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYIICCTBJIATH IMPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh U CIIOCOOHOCTh K HENPEpPHIBHOMY OOpPa30BaHHIO M €caMOOOpa30BaHUIO, K
aKTMBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMH 110 OHOJOTMM B COOTBETCTBHH C >KU3HCHHBIMHU
NOTPEOHOCTAMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHs yueOHOro rnpeamera «buoiorusy BKIIIOYAIOT:
3HaUMMBbIC Ui (DOPMHpPOBAHUST MHPOBO33PEHUS  OOYYAIOUIMXCS  MEXKIUCHUTIIMHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [EIOCTHOCTh HAyYHOW KapTUHBI MUpa
U crienu(rKy METO/IOB MMO3HAHUS, HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUS,
SBJIEHUE, TPOIECC, CHUCTEMa, Hay4dHbIM (hakT, MPUHIMUIN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIeAOBaHUEe, HAOIIOIEHUE, U3MEPEHHUE, SKCIICPUMEHT W JPYTHX), YHUBEPCAIbHBIC
ydeOHble JeHCTBUS (ITO3HABaTEIbHBIC, KOMMYHHKATUBHBIC, PETYIISITUBHBIE), 00ECIICUYNBAOIINE
dbopMupoBaHre (PYHKIMOHATBHONH T'PAMOTHOCTH U COIMAIBHON KOMIETCHIIMHA O0YYaroIIMXCs,
CIIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAlIbHbIC YydeOHBbIC ACHCTBHS B IO3HABATEIBLHOW U
COIMAJIBHOM MPAKTHUKE.

MertanpeameTHble pe3ysibTaThl OCBOCHHUS MPOTpaMMbl CPEIHEro 00Iero oopa3oBaHUS
JOJIKHBI OTPaXKaTh:

OBJaieHHe YHUBEPCAIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMHU A€HCTBUAMM:
1) 6a3oBble JJorMUYecKHe AeHCTBUSA:

CaMOCTOSITENIbHO (POPMYIMPOBATh M aKTyaIU3UpPOBaTh MpobieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BAThL IIPU OCBOCHUU 3HAHUUI HpI/IéMBI JJOTUYCCKOI'O MBIIIJICHUA (aHanma,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMK, OOOOIICHMS), PACKpbIBATh CMBICT OHOJOTHUYECKHX
MOHATHUH (BBIIENIATH UX XapaKTEPHbBIE MPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMH MTOHITUSMH );



OMMpCACIIATE LCIW ACATCIBHOCTH, 3aJaBasd IMapaMCTpbl W KPUTCPUHU HX OOCTHIKCHUAI,
COOTHOCHUTDB PE3YJIbTAThl ACATCIbHOCTU C IIOCTABJICHHBIMU LICIISIMU

UCIOJb30BaTh OMOJIOTMYECKHE MOHATUSA Uil OOBSICHEHUS (AKTOB M SABICHUH >KUBOU
IIPUPOJBL,

CTPOUTH JIOTUYECKHE pACCYXIeHUs (MHAYKTUBHBIC, NEAYKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

IIPUMEHATh CXEMHO-MOJEIIBHBIE CPEACTBA IS NIPEIACTABICHUS CYLICCTBEHHBIX CBA3CH U
OTHOILIEHUH B M3y4YaeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMI pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(MOPMALIMOHHBIX HCTOUYHHKAX;

pa3pabaThIBaTh IJIaH PEHICHUS TPOOJIEMBI C YUETOM aHaIN3a UMEIOIINXCS MaTepUaIbHbBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB LIETISIM,
OIICHUBATh PUCKH MOCJICACTBUH ACATEIHHOCTH;

KOOPJIMHUPOBAaTh W BBIIOJHATH pPabOTy B YCIOBHSX pEANbHOrO, BUPTYAIbHOIO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH )KM3HEHHBIX MPOOJIEM.

2) 0a30Bble UccieoBaTeIbCKUe IeidcTBUS:

BJIaCTh HAaBBIKAMU y‘-IG6HO-HCCJIG,Z[OB&TGJIBCKOﬁ nu HpO@KTHOﬁ ACATCIIbHOCTH, HABBIKAMHU
paspenieHus mpo0seM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY TOHUCKY METOOB
peI_HeHI/IH HpaKTI/I‘IeCKI/IX 3ajJa4, HpI/IMeHeHI/IIO paSJII/I‘IHI:IX MCTOAOB IIO3HAHUA,

HCIIOJIBb30BATh paBHI/I‘IHBIe BUAbBI OCATCIIBHOCTU IIO HOJIy‘-IeHI/IIO HOBOI'o 3HaHHA, €TI0
WHTEPIPETAINH, TMPEeoOpa30BaHUI0 W MPUMEHEHUIO B y4E€OHBIX CHUTYAIUsAX, B TOM YHCIE TPU

CO3JaHUHn Y‘-IG6HI>IX " COUAJIBHBIX ITPOCKTOB,

(bOpMI/IpOBaTB HaquBIﬁ THUII MBIIIIJICHUSA, BJIIAJACTDh HaquOﬁ TCpMHHOHOFI/Ieﬁ, KIIFOUCBBIMH
IIOHATHUAMU U METOJaMMU,

CTaBUTHh W (POPMYIHPOBATH COOCTBEHHBIE 33/la4d B 0OpPa30BATEIBHOU NEATEILHOCTH U
KU3HEHHBIX CUTYaIlHsX;

BBIABIIATh IIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyalU3UpOBaTb 3a7ady, BBIABUIATH
TUIIOTE3Y €€ PEIICHM, HAXOAUTh apIyMEHTBI Ul JOKA3aTeJIbCTBA CBOUX YTBEPKICHUMN, 3a/1aBaTh

napaMeTpsl U KPUTEPUU PEIICHHUS,;

AHAJIIM3UPOBATHL IIOJYUYCHHBIC B XOA€ PCHICHUA 3aJdadd pe3yJIbTaTbl, KPUTUYCCKHU
OLICHUBATDL UX NOCTOBCPHOCTD, IIPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCJIOBUSAX,

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH II€JICHANPABICHHBIA MOUCK MEPEHOCAa CPEACTB U CIIOCOOOB JCHCTBUS B
po(hecCHOHATLHYIO CPEy;



yMETb MEpPeHOCUTh 3HAHMS B [IO3HABATEIbHYIO U  IPAKTUYECKYl0  00JacTH
KU3ZHEJEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00JacTel;

BBIJIBUT'aTb HOBBIC HJACH, NpCjiaraTb OPUTMHAJIIBHBIC IOAXOAbl M PCIICHHA, CTaBUTh
HpO6JIeMBI U 3a7la4u, JOIMYCKArIHEC AJIbTCPHATUBHBIC PCIICHUS.

3) pa6ora ¢ nngopManmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(OpMaIu (Tekcre yueOHOro mocodus,
HAY4YHO-TIOMYJISIPHOM JITEpaType, ONOJOrMYECKNX CIIOBapsX M CIPaBOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (popm
IpE/ICTaBICHNS, KPUTUYECKU OI[CHUBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPEUHBOCTE;

(dbopMyIHpOBaTh 3amMpOChl M TPUMEHATHh pPa3MYHBIE METOJBI NPH TOUCKE U OTOOpE
Ounonornveckoi nHGOpMaIUU, HEOOXOAUMOM JIJIsl BBIIOJIHCHUS YUEOHBIX 3a/1a4;

HpHOGpeTaTB OIIBIT HCIIOJIB30BAaHUSA I/IH(bOpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIX TGXHOJ’IOFHﬁ,
COBCPHICHCTBOBATH KYJIbTYPY aKTHUBHOT'O MCITIOJIB30BAHUS PA3JIMYHBIX ITOUCKOBBIX CUCTCM;,

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY TNpPEACTaBICHUS OHOJIOTHYECKOM
nHpopmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTOe);

WCTIOJIb30BaTh HAYYHBIA SI3BIK B KAueCTBE CPEICTBA MpH padoTe C OMOJIOTHUYECKOU
uHpoOpMaLnel: TPUMEHITh XUMHUYECKUE, (pU3MUecCKue M MaTeMaTWYeCKHe 3HAKH M CHMBOJIBL,
dbopmysel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3OBhIBATh 3HAKOBO-
CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTHU,

BJaJIeTh HAaBbIKAMHM pAClO3HABaHHWs W 3allUThl MHpOpMANMU, HHPOPMAITMOHHON
0€30I1aCHOCTH JINYHOCTH.

OBiajieHHe YHMBEPCAILHBIMH KOMMYHHKATHBHBIMH 1€ CTBUSIMMU:
1) o01menue:

OCYIIECTBIIATH KOMMYHHUKAIIMHN BO BCeX c(hepax *KHU3HH, aKTUBHO y4acTBOBATh B THAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY OOCYXJIaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CY)XKJIEHHsSI OTHOCHUTEJIbHO BBINOJHEHUS NpeajaraéMon 3aJadyd, Y4YHUTbIBaTb HHTEPEChl U
COIIACOBAHHOCTb MO3ULUI APYTUX YYACTHUKOB JUAJIOTA UM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpeACTBAa OOIICHHWs, MOHMUMATh 3HAYEHUE COIMATIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallUi, YMETh CMSr4aTh KOHQIUKTHI U
BECTH I1EPETOBOPHI;

BIIQJICTh PA3IMYHBIMH CIIOCOOAMH OOINEHUS W B3aWMOJCWUCTBUS, MOHUMATh HAMEPECHUS
OPYTUX JIOAEH, MPOSBIATh YBAKUTEILHOE OTHOLICHHE K COOECeIHUKY U B KOPpPEKTHOU (opme
(bopMyITUPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHsI C HCIIOJIB30BAaHHEM S3BIKOBBIX
CPEJ/CTB.



2) coBMecTHAasI 1esITeJIbHOCTh:
MOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHHONH U UHAWBUAYAIbHOW PabOTHl pU
perieHur OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBAaTh HEOOXOAMMOCTb MMPUMEHEHHUSI TPYIITOBBIX

¢dbopM B3aMOAEHUCTBUS NPH pEIICHUH Yy4eOHOH 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ICHCTBUH ¢ y4ETOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO 4JI€HA KOJUIEKTHBA,;

MPUHUMATh II€JIM COBMECTHOW JI€ATEITLHOCTH, OpPraHW30BBIBATH M KOOPIWHUPOBATH
JIEUCTBUSA 110 €€ TOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUM, pacipeaeisaTh POJIU C Y4ETOM MHEHU I

YYaCTHHUKOB, O0CYXJIaTh pe3yabTaThl COBMECTHOW PadOTHI;

OILICHUBATh KA4e€CTBO CBOETO BKJIAJIa U KAKJOTO YYaCTHUKA KOMAH/IbI B OOIIHIA pe3ylbTar
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE IIPOEKTHI, OLCHUBATh MJIEU C MO3ULIHMH HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKOW 3HAYUMOCTH;

OCYHICCTBJIIATL IMO3UTHUBHOC CTPATCTHUYCCKOC TIOBCACHUC B PAa3JIMUYHBIX CUTYyalUsX,
MMPOSBJIATE TBOPYCCTBO U B006pa)K€HI/I€, 6I>ITB HMHUIIUATUBHBIM.
OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1€ CTBUAMM:

1) camoopranu3amnus:

HCIIOIL30BaTh OHOJIOTMYECKUE 3HAHUS JJIs1  BBISIBJICHHUA np06neM N UX PCIICHHA B
JKHN3HCHHBIX U yLIe6HBIX CUTyaluiX,

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHIA 1[EJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUSAX M MOCTYIKAaX IO OTHOIICHHIO K XKHBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 3I0OPOBBIO
OKPYKaIOMIHX;

CaMOCTOSITENTLHO OCYILECTBIISATh TTO3HABATEIBHYIO ACATEIBHOCTD, BBISBISTH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3adadyd B O0O0pa30BaTENBHON JAESITEILHOCTH U

JKU3HCHHBIX CUTYallUAX;

CaMOCTOATENILHO COCTABJIATH IIJIaH PEIICHHS TTPOOJIEMBI ¢ YIETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paclpsATh paMKH y4eOHOr0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUIH;

Jies1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTDh 3a PELLICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO M IIPOSBICHUIO IIUPOKOH IPYIUIIMH B PA3HBIX 00JIACTSIX
3HAHMH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.



2) CAaMOKOHTPO.JIb:

AaBaTb OLICHKY HOBBIM CHUTYyallMdIM, BHOCHTb KOPPCKTHUBBI B ACATCIBHOCTH, OLICHUBATH
COOTBCTCTBUEC PC3YJIIbTATOB LECIIAM;

BJIa/IE€Th HABbIKaMU TO3HABATENbHOMN peIeKCUU Kak OCO3HAHMS COBEPILIAEMBIX ACHCTBUIA
U MBICITUTENIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHHM, HCIIOIH30BATh MPUEMBI pedIeKCUr
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NTPUHUMATh PELLICHHS [10 UX CHU)KEHUIO;
MIPUHUMATh MOTUBEI U apIyMEHTHI IPYTUX IIPU aHAJIN3€ PE3YIbTATOB AEATEIbHOCTH,
3) npunsiTHE cedst U APYIUX:

NMpUHHUMATh CG6$I, IIOHHMMas CBOHU HEAOCTATKHU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX [IPU aHAJIN3€E PE3YyIbTaTOB JEATEIbHOCTH;
IIPU3HABATH CBOE MPABO U IPABO JPYTUX Ha OLUIMOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YelIoBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs nmporpamMmmbl COO mo 6uonoruu Ha 6a30BOM YPOBHE
BKJIIOYAIOT Crieruduueckue A ydeOHoro npenmera «buonorusy HayyHble 3HAHUS, YMEHUS U
CIIOCOOBI neucTBUU 1o OCBOCHHIO, WHTEpIpETaIuU
n Hp606pa3OBaHI/IIO 3H3.HPII>1, BUABI ACATCIILHOCTHU 10 IMOJTYYCHUIO HOBOI'O 3HAHUA U TPUMCHCHUTO
3HaHUW B Pa3IMYHBIX YYEOHBIX CUTYyallUiX, a TAaKKe B PEaNbHBIX JKU3HEHHBIX CHUTYallHsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpamMe mnpeaMeTHbIe pe3yibTaThl MPEACTaBIECHBI MO TOAaM
0o0yJeHwusI.

[IpeameTHpie  pe3ynabTaThl  OCBOCHHS  ydeOHOro mipeamera «buonorusi» ¢ 10
Kacce JOJDKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTE W POJH OMOJIOTUM B CHUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIaJIe POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YE€JIOBEKA JUISl PELICHHS dKU3HEHHBIX 3371a4;

YMCHUC PACKPBIBATH COACPIKAHNC 6HOJ’IOI‘I/I‘ICCKI/IX TCPMHUHOB U MOHSTHIH: KHU3Hb, KJIICTKA,
OpraHu3M, MeTaboJin3M (0OMEH BEIIEeCTB U MPEBpaIleHNe YHEPTUH ), TOMEOCTa3 (CaMOPETYIISAIIHS),
YpOBHEBasi  OpraHu3alus  JKUBBIX  CHCTEM, CaMOBOCIIPDOM3BEACHHE  (PENporyKLus),
HACJIEICTBEHHOCTh, N3MEHYHBOCTbD, POCT U PAa3BHUTHE;

yMEHHE u3Jaratb OWOJIOTMYECKHe TEeOpuH (KJIETOYHAas, XPOMOCOMHAas, MyTallMOHHa,
[EHTpaJbHas J0rMa MOJICKYJIsIpHOM Omonoruun), 3akoHsl (I'. Menmens, T.Moprana, H.
. BaBunosa) u yueHus (0 [EHTpax MHOT00Opa3us U MPOUCXOKACHUS KYTbTYPHBIX pacTeHui H.
W. BaBuiosa), onpeneisTh TpaHUIbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;



YMCHHE BJIaJCTh MCTOAAaMU HAYYHOI'O IIO3HAHUS B OHOJIOTUH: Ha6J'IIOI[eHI/Ie N OINMCaHue
JKHUBBIX CHCTEM, IIPOLHECCOB U HBHGHHﬁ, opraHus3anuss MW IPOBCACHUC OHOJIOrIYECKOT0
SKCIICPUMCHTA, BBIABHUIXCHUC THUIIOTC3bI, BLIABICHHUC 3aBUCUMOCTU MCKAY MUHCCICAYCMbIMU
BCJIIMYUHAMU, 00BsACHCHHE IMOJIYUYCHHBIX PE3YIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
TeOpI/Iﬁ 1 3aKOHOB, YMCHHC J1CJIaTh BbIBOJbI HA OCHOBAHWH ITOJYUCHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYLICCTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
IPEBpAICHUs] YHEPTUU B KIETKE, (OTOCHHTE3a, IIACTUYECKOTO U JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MeH03a, OIUIOJIOTBOPEHUS, Pa3MHOXKCHHUS, WHANBUAYAIHHOTO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHHE MPUMEHSTH MMOJyUYCHHbIC 3HAHUS ISl OOBSICHEHUSI OMOJIOTMYECKUX MPOIIECCOB H
SIBJICHUH, 17151 IPUHATUS MPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENIbI0 00ecrieueHus
0E30MacCHOCTH CBOETO 3JI0OPOBbS U 370POBBSl OKPYKAIOIIUX JIOJIEH, COONIIOEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HeO0OXOIUMOCTH
UCIIONIb30BaHUsl JOCTHKCHUI COBPEMEHHOW OHMOJOTHH M OMOTEXHOJOTUH I PAIllOHATBHOTO
MPUPOJONOIB30BAHMS;

YMEHUE pelaTh 3JIEMEHTApHbIE TE€HEeTHUYECKHE 3aJadd Ha MOHO- U JUTMOpPHIHOE
CKpelLMBaHME, CLIEIUICHHOE HAClIeZIOBaHUE, COCTABIATh CXEMbl MOHOIMOPHUIHOTO CKPELUBaHMS
JUIS TIPEJICKa3aHMsl HACIEOBaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOIHATH JIAOOPATOPHBIE U MPAKTHYECKUE PabOTHI, COOMIOAATH MpaBHiIa MPH
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTUYECKH OLEHUBAaTh M WHTEPIPETHPOBATh UH(OpPMALMIO OHMOIOTHYECKOTO
COJIepXKaHUsl, BKJIOYAIONIYIO TCEBAOHAYYHBIE 3HAHMS U3 PA3JIMUYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOM MH(pOpMaLMK, HAyYHO-TIONYJISPHbIE MaTEepHUalibl), ITUUECKUE ACTIEKThl COBPEMEHHBIX
WCCJICIOBAaHMI B OMOJIOTHH, METUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHbIE NHUCHMEHHBIE M YCTHBIE COOOINEHHUs, 0000IIast
OMONOrUYecKyl0 HMH(POPMAIUI0 W3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpeameTHpie  pe3ynabTaThl  OCBOCHHS  ydeOHOoro mipeamera «buonorusi» ¢ 11
Kacce JOJKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTE€ W POJH OMOJIOTUM B CHUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
O6uosnoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PELIECHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PacKphIBATh CO/ICPIKaHNE OMOIOTUIECKUX TEPMUHOB U TIOHSTHIA: BT, TOTTYJISITHS,
reHoOH, SBOJIONMS, JABWXKYHME CUIbl  ((PakTopbl) HBONIOIWH, MPUCITOCOOICHHOCTH
OpraHW3MOB, BHJ000pa3oBaHHE, OSKOJOTHYECKHE (AKTOPBI, OSKOCHUCTEMA, MPOAYIEHTHI,
KOHCYMEHTBI, PEYIIEHTHI, IEMTU MMATAHHsI, YKOJIOTHYECKas MUpaMua, OMoreoreHos, onocdepa;

yMEeHHE Wu3Jarath Ouoyiornyeckue Tteopuu (dBosmonroHHas teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs HBOJIOIUH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoibliimeBoro cxoacrtsa K.
M. bapa, yepenoBanus TIIaBHBIX HampaBiieHUi u nyted sBomonuu A. H. CeBepiioBa, yueHus: o
6uocdepe B. . BepHajckoro), onpeaensTh rpaHUIbI X TPUMEHUMOCTH K KUBBIM CUCTEMAaM;



YMCHHE BJIaJCTh MCTOAAaMU HAYYHOI'O IIO3HAHUS B OHOJIOTUH: Ha6J'IIOI[eHI/Ie 1 OIIMCaHUue
JKHUBBIX CHCTEM, IIPOLHECCOB U HBHGHHﬁ, opraHus3anuss MW IPOBCACHUC OHOJIOrIYECKOT0
SKCIICPUMCHTA, BBIABHUIXCHUC THUIIOTC3bI, BLIABICHHUC 3aBUCUMOCTU MCKAY MUHCCICAYCMbIMU
BCJIIMYUHAMU, 00BsACHCHHE IMMOJIYUYCHHBIX PE3YIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
TeOpI/Iﬁ 1 3aKOHOB, YMCHHC J1CJIaTh BbIBOJbI HA OCHOBAHWH ITOJYUCHHBIX PE3YJIbTATOB;

YMCHUC BBIACIATH CYHICCTBCHHBIC TPU3HAKU CTPOCHUA 6I/IOJIOFI/I‘ICCKI/IX OG’ECKTOBZ BUOOB,
HOMYJISIIIUK, TPOJYIEHTOB, KOHCYMEHTOB, pEIYIICHTOB, OHOTCOIEHO30B U OKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJ1000pa30BaHMs, PUCTIOCOOJICHHOCTH OPTaHW3MOB, JEHCTBUS IKOJIOTHYECKUX (HDAaKTOpOB Ha
OpTraHu3MBbI, IICPCHOCA BCUICCTB U MMOTOKA SHCPTHUU B SKOCUCTCMAX, aHTPOIIOTI'CHHBIX U3MEHECHUHU B
9KOCHCTEMaX CBOCH MECTHOCTH, KPYroBOPOTa BEIIECTB W OHMOTCOXMMHYECKUX IHKIOB B
ouocdepe;

YMEHHUE NMPUMEHATH MOIyYEHHBIC 3HAHUS JJIs1 OOBSICHEHUsI OMOIOTHYECKUX MPOLIECCOB U
SBJICHUM, JJIS IPUHATHUS IPAKTUYECKUX PELICHNH B IIOBCEIHEBHON KHU3HH C LENIbI0 00eCIeUeHMsI
0€30IIaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXKAIOIIUX JIOAEH, COOJMIOACHUS HOPM
IPaMOTHOTO IMOBEJIEHHUsS] B OKpYXaloIllell NpUpOAHON cpele, MOHMMaHUE HEOOXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUI COBPEMEHHOM Ouosorun JUISL paLMOHAIBLHOTO
IIPUPOJONOJIB30BAHNUS;

YMEHHE pemarh 3JeMEHTapHbIe OMOJOTHYECKUE 3aJa4yH, COCTABISATH CXEMBI MEpPEHOCa
BEIIIECTB 1 YHEPTHUH B IKOCHCTeMax (11U MUTAHMUS );

YMEHHE BBIIIOIHATH JTA0OPAaTOPHBIE U MPAKTUYECKHE PAabOThI, COOMIONATh MpaBmiIa MPH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE KPUTHYECKH OILEHHMBATh M WHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOTO
COJIepKaHUsI, BKIIOYAONIYIO0 IICEBIOHAYYHBIC 3HAHHUS W3 Pa3IMYHBIX HMCTOYHHKOB (CpeACTBa
MaccoBOW WH(pOpMAIMK, HAYYHO-TIOMYJSPHbIE MaTepUallbl), pacCMaTpUBaTh TIJI0OAIbHBIC
9KOJIOTUYECKHE TTPOOJIEMBI COBPEMEHHOCTH, (DOPMHPOBATH IO OTHOIIEHHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIC THCHbMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas
OMONOrNYecKyr0o HMH(POPMAIUI0O W3 HECKOIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

DnexTpoHHbIe (1M POBBIE) 00pa30BaTEIbHBIE
pecypcesl

bubnuoteka [{OK https://m.edsoo.ru/7f41¢292
bubnuoteka [{OK https://m.edsoo.ru/7f41¢292
bubnuoteka [{OK https://m.edsoo.ru/7f41¢292
bubnuoteka [{OK https://m.edsoo.ru/7f41¢292
bubnuoteka [{OK https://m.edsoo.ru/7f41¢292

bubnmoreka [{OK https://m.edsoo.ru/7f41¢292

bubmuoteka [{OK https://m.edsoo.ru/7f41¢292
bubnuoteka [{OK https://m.edsoo.ru/7f41¢292

DnekTpoHHbIe (1M POBBIE) 00pa30BATEIbHBIE
pecypcsl

10 KJIACC
Ne HanmenoBanue pa3neinos U TeM IpOrpamMMmbl KonnuecTBo yacos
/i Bcero  KonTponbHbie IIpakTrueckue
paboTsl paboThI

1 buonorus xak Hayka 2 0.5

2 JKuBbIe cuCTEMBI U UX OpraHu3aIus 1

3 XHUMHUYECKUH COCTaB M CTPOCHUE KIIETKU 8 1

4 KusHeneaTeabHOCTh KIETKHU 6

5 PazmHOXeHUE M MHIUBUIYATBHOE PA3BUTHE 5 1
OpraHu3MOB

6 HacnencrBeHHOCTh M K3MEHYMBOCTD 8 1.5
OpraHHU3MOB

7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 3

8 Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 4

11 KJIACC

Ne n/m HammeHoBaHue pa3/iesioB U TEM MPOTPaMMBbI KonuuecTBo uyacos

Bcero  KontposbHbIE [IpakTrueckue
paboTsl paboTsl

1 DBOIIOIMOHHAS OMOIOTHS 9 1

2 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5
3emiie

3 OpranusMsbl 1 OKpyXKarolias cpeaa 5 1

4 Coo0r11iecTBa ¥ HKOJIOTHYECKUE CHCTEMBI 9

5 PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 34 0 2.5

I[TPOI'PAMME

IHOYPOYHOE NNIAHUPOBAHUE
10 KJIACC

bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
bubnuoteka [{OK https://m.edsoo.ru/7f41cc74

bubnmoreka [{OK https://m.edsoo.ru/7f41cc74
bubnmoreka LIOK https://m.edsoo.ru/7f41cc74
bubnmoreka L{OK https://m.edsoo.ru/7f41cc74



n/n

1

10
11

Tema ypoka

buosorus B cucreme Hayk

Merozsb! o3HaHus KkUBOU pupoabl. [IpakTuyeckas
pabota Ne 1 «Vcrionb30BaHHE pa3InYHBIX METOAOB MPHU
W3YYCHUU OMOJIOTUYECKIX 00OBEKTOBY

BI/IOJIOFI/I‘-IGCKI/IC CHUCTCMBI, Hpoueccm Hn Ux I/IBYLICHI/IG
XUMHUYECKU COCTaB KJIETKU. Boja 1 MUHEpaibHBIE COJIU
Benku. CoctaB u crpoeHne 6eIKoB

DepMeHThl — OMOJOTHYECKHE KaTaTu3aToOPHI.
JlaGopatopHas padota Ne 1 «/M3yueHue KaTatuTH4ecKoOi
AKTUBHOCTH ()€PMEHTOB (HA MMPUMEPE aMHUIa3bl WA
KaTaJasbl)»

Yrinesonsl. JIunuasl
HyxknennoBeie kucinotel. AT®
Ucrtopus u metonbl uzydenus kiuetku. Kierounas reopust

Krnerka xak OEJIIOCTHAA )KUBasi CUCTEMA

Crtpoenune sykapruoTHYeCKOn KieTku. JlaboparopHas
pabota Ne 2 «/3yueHne CTpOCHHUS KJIETOK PACTCHHUH,
YKUBOTHBIX, TPHOOB 1 OaKTEepUi 10T MUKPOCKOIIOM Ha
TOTOBBIX MUKpOMpENnapaTax U UX OMUCAHUE»

Bcero Kontposnbable Ilpaktnueckne H3YICHHA

1

KomnnuectBo yacos

paboThI

paboThI

0.5

0.5

0.5

Hara

DneKTpoHHBIE U(PPOBHIC
o0pazoBaTeNbHbIC PECYPChHI

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

bubmunoreka LIOK
https://m.edsoo.ru/863e6122

bubmunoreka LIOK
https://m.edsoo.ru/863e6564

bu6mmoreka [IOK
https://m.edsoo.ru/863e674¢

bu6munoreka LIOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

bubmunoreka LIOK
https://m.edsoo.ru/863e¢6870

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5¢

bubmunoreka LIOK
https://m.edsoo.ru/863e6e88

but6mmoreka [IOK
https://m.edsoo.ru/863e61f0
https://m.edsoo.ru/863e716¢



n/n

12

13

14

15

16

17

18

19

20

21

22

Tema ypoka

OOMEH BELIECTB WU META00IU3M
dotocunTe’. XeMOCHHTES
DHepreTudeckuii oOMeH

KuszHeHHbIN UK KIETKHU. [leneHue KneTku. MuTos.
JlaboparopHas pabota Ne 3 «Habnronenne Muto3a B
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpenaparax»

Buocunres 6enka. Peakuus MaTpu4HOro cuHTE3a
Tpancnsmus — OnocuHTE3 OENKa

Hexnerounsie ¢popMbl )KU3HU — BUPYCHI

@DopMbl pa3MHOKEHHUS OPraHU3MOB

Meiio3

OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KIETOK.
OnnonotBopenue. Jlaboparoprast padora Ne 4 «M3yuenue
CTPOCHUS MOJIOBBIX KJICTOK HAa I'OTOBBIX MHUKPOIIPCIIapaTax»

WNunuBuayanbHOE pa3BUTHE OPraHU3MOB

Bcero Kontposnbable Ilpaktnueckne H3YICHHA

1

KomnnuectBo yacos

paboThI

paboThI

0.5

0.5

Hara

DneKTpoHHBIE U(PPOBHIC
o0pazoBaTeNbHbIC PECYPChHI

bubmmnoreka LIOK
https://m.edsoo.ru/863e766¢

but6mmoreka [IOK
https://m.edsoo.ru/863e7c98
bubmunoreka LIOK
https://m.edsoo.ru/863e7aae

but6mmoreka [IOK
https://m.edsoo.ru/863e7dc4

bu6munoreka LIOK
https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
https://m.edsoo.ru/863e796¢
bu6mmnoreka LIOK
https://m.edsoo.ru/863e¢7540
but6mmoreka [IOK

https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
bubmunoreka LIOK
https://m.edsoo.ru/863e81b6

bubmunoreka LIOK
https://m.edsoo.ru/863e8436



No Tema ypoka KonmuecTBo wacon Hara DneKTpoHHBIE U(PPOBHIC
/1 Bcero Konrtponbubie Ilpaktudeckne H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
23 T'eHeTuMKa — HayKa O HAaCJIECTBEHHOCTH U U3MEHUYUBOCTH 1 Bbubmuotexa [JOK
https://m.edsoo.ru/863e8612
24  3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB. 1 but6mmoreka [IOK
MoHorubpuaHoe CKperBaHue https://m.edsoo.ru/863e8878
25 JlurubpuaHOE CKpelrBaHue. 3aKOH HE3aBUCUMOTO 1 bubmmoreka [JOK
HaCJIeI0BaHMS TPU3HAKOB https://m.edsoo.ru/863e89a4
26 CrerieHHOE HacjaeA0BaHue Mpu3HakoB. JlabopaTopHas 1 0.5 bubnuotexa [JOK
pabota Ne 5 «3yueHue pe3ynbTaToB MOHOTUOPUIAHOTO U https://m.edsoo.ru/863e8c60
JTUTHUOPHUIHOTO CKPELIUBAaHUS y APO30( MBI HAa TOTOBBIX
MUKpOTIpenaparax»
27 T'eneruka nona. HacnenoBanue npu3HaKoB, CLIETIEHHBIX C 1 bu6munoreka LIOK
0JIOM https://m.edsoo.ru/863e8c60
28 WsmenuuBocTh. HeHacnencTBeHHAs N3MEHUYUBOCTD. 1 0.5 but6mmoreka [IOK
JlaGopatopHas pabota Ne 6. 3yuenne MoauQpuKkannoHHON https://m.edsoo.ru/863e8efe
M3MEHYUBOCTH, IOCTPOECHUE BapUALIMOHHOTO Psiaa U
BapUALMOHHON KPUBO»
29 HacnencTBeHHas n3MeHYHBOCTh. JlabopaTopHas padora Ne 1 0.5 bubmunoreka LIOK
7. «AHanu3 myTamnuit y 1po30¢uiasl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIpenaparax»
30 TI'eneruka yenaoBeka 1 bubmuoreka [{OK
https://m.edsoo.ru/863e8d78
31 PesepubIil ypok. O60011ICHHE TIO TEME 1
«HacneacTBeHHOCTh M HI3MEHUHUBOCTH OPTaHU3MOBY
32 Cenekuus Kak HayKa U MPOLECC 1 bubmmoreka [JOK
https://m.edsoo.ru/863e¢9214
33 Metoabl U TOCTUKEHUS CEIEKIIUN PACTEHUI U 5KUBOTHBIX 1 but6mmoreka [IOK

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



No Tema ypoka KonmuecTBo wacon Hara DneKTpoHHBIE U(PPOBHIC

/1 Bcero Kontposnbable Ilpaktnueckne H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
34 bBUOTEeXHOJIOTHS KaK OTpaciib MPOU3BOJICTBA 1 bubmmoreka [JOK
https://m.edsoo.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
Ne Tema ypoka KonmnuecTBo yacos Hara DJeKTpOHHBIEC TU(PPOBBIC
n/m Bceero Kowurponbhble Ilpakrtuueckue H3YYCHHs — 00pa30BATENBHEIC PECYPCEI
paboThI paboThI
1  DOBomronusa u METObI €€ U3YYCHUS 1 bu6mmoreka [IOK
https://m.edsoo.ru/863ea20e
2 Hcropus pa3BUTHS NPEICTABICHUI 00 HBOIIOIIH 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e9570
3 MuKpO3BOIIOIHUS 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e9¢cle
4 Ilomymsiuus Kak JIeMEHTapHas €QUHUIA BU1a U 3BOJIIOLUH. 1 0.5 bubmmoreka [IOK
Jlabopartopnast pabota Ne 1 «CpaBHeHHE BUIOB TIO https://m.edsoo.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JABwxyuue cuibl (3IeMeHTapHbIE (PAKTOPHI) HIBOIOIUH 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e9da4
6  EctectBennslit or00p 1 ero GopMbl 1 bubmuorexa [JOK
https://m.edsoo.ru/863e9ed0
7  Pe3ynbTaThl SBOJIIOIHH: PUCTIOCOOIEHHOCTh OPTaHI3MOB H 1 0.5 bubmmoreka [JOK
BHooOpaszoBanue. Jlaboparopnas padora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpTraHu3Ma U €€ OTHOCUTEIBHOTO
XapakTepay
8  HanpasneHus 1 myTH MaKpO3BOJIIOIUU 1 bubmuorexa [JOK

https://m.edsoo.ru/863e9cle
9  HeoOpaTuMOCTh 3BOTIOIUU 1



n/n

10
11

12

13

14

15

16

17
18

19

20
21

22

Tema ypoka

HcTopus xxu3Hu Ha 3emile U METO/bI €€ U3yUeHUs

I'unoTe3bl NPOUCXO0KAEHUS )KU3HU Ha 3eMie
PazBuTue xu3Hu Ha 3eMiie 10 ApaM U Mepuoiam

OCHOBHBIE ATAIIbI 9BOJJIIOLIUU PACTUTCIIBHOTO U JKUBOTHOT'O
mupa. [Ipaktudeckas padora Ne 1 «3yueHne nckomaeMpIx
OCTaTKOB paCTeHI/Iﬁ N )KUBOTHBIX B KOJIJICKLIUAX»

CoBpeMeHHas cUCTeMa OPraHMYeCcKOro Mupa
DBOJTIONHS YeTTOBEKa (AaHTPOIIOTEHE?)
JIBrxynie cuibl ((haKTOpbl) aHTPOIIOTEHE3a

OCHOBHBIE CTaAUH IBOJIIOIUH YEIOBEKA
UYenoBeueckue packl ¥ MPUPOIHBIC AN TaI[iN YeJIOBEKa

PesepBHbIit ypok. O6006m1eHNE 110 TeMe «BO3HUKHOBEHHE U
pa3BUTHE KU3HU Ha 3eMIIe»

DKOJIOTHS KaK HayKa

Cpensl 00uTaHUs U YKOJIOTHYECKHE (DAKTOPHI

Abuornueckue gaxtopsl. JlabopatopHas padora Ne 3.
«Mopdonorudeckrne 0COOCHHOCTH PACTCHHI M3 Pa3HbIX MECT
obutanusy. Jlaboparopnas padota Ne 4. «BnusHue cBera Ha
POCT U pa3BUTHE YCPEHKOB KOJIEYCa»

KomnnuectBo yacos

Bcero Konrtpoababie [Ipaktudeckue H3YICHHA

paboThI

paboThI

0.5

0.5

ara

DIIeKTPOHHBIE TIUPPOBHIC
o0pa3zoBaTeNbHbIE PECYPChHI

bu6nuoreka [JOK
https://m.edsoo.ru/863ea5a6

bu6mmoreka [IOK
https://m.edsoo.ru/863eabbe

bu6nmuoreka [JOK
https://m.edsoo.ru/863ea8bc

Bbu6mmoreka [JOK
https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

Bbubnmuoreka [JOK
https://m.edsoo.ru/863ead44

bu6mmoreka [IOK
https://m.edsoo.ru/863eaeca2

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

Bbu6nuoreka [JOK
https://m.edsoo.ru/863eb10e



n/n

23

24

25

26

27

28
29
30

31

32
33

34

Tema ypoka

buotnueckue hakTopsl

OKOJIOTHYECKHE XapaKTEPUCTUKN nonyssanui. [IpakTtuaeckas
pabota Ne 2 «IToacu€r MIOTHOCTH MOIYJISALUI pa3HBIX BHJIOB

pacTeHui»
Coo0miecTBa OpraHu3MoOB — OHOIIEHO3

DKOJOTUYECKHIE CUCTEMBI (IKOCHCTEMBI)

OCHOBHEBIE IOKA3aTEIIN YKOCUCTEMEL. JDKOJIOTHUECKUE
nupamuel. CBoiicTBa skocucteM. Cykieccus

IIpupoaHBIE 3KOCUCTEMBI
AHTpPONIOT€HHBIE YIKOCHCTEMBI
buocdepa — rnobdanpHas 3xocucTeMa 3eMiIu

3aKOHOMEPHOCTH CYIIECTBOBAHUS OMoChepsl

YenoseuecTBO B Onochepe 3eminn
CocymiecTBOBaHHE IPUPOJIBI M YETIOBEYECTBA

PeseprubIil ypok. O6061eHue Tembl «CoodiiecTBa u
IKOJIOTHYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

1

1

34

paboThI

KonnuecTBo yacos
Bcero Konrtpoababie [Ipaktudeckue H3YICHHA

paboThI

0.5

2.5

DIIeKTPOHHBIE TIUPPOBHIC
o0pa3zoBaTeNbHbIE PECYPChHI

Bbubnuoreka [JOK
https://m.edsoo.ru/863eb348

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

Bbu6mmoreka [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863ebb5e

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd 16

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863ebale



YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

e buonorus. 10 knacc/ Ilaceunuk B. B., Kamenckuii A. A., PyonioB A. M. u apyrue; nonu
pen. [laceunnka B. B. Akunoneproe o6mectBo «M3narensctBo «IIpocBemenne»

e buonorus, 11 kmacc/ Ilaceunuk B.B., Kamenckmii A.A., PybuoB A.M. u ap.; Ilon
penakuueii [laceunuka B.B. AkunonepHoe o6mectBo «M3natensctBo «IIpocBerienne

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

buonorus, 11 knacc/ [laceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; [Tox pegakuueit
[Taceunuka B.B. Akunonepnoe obmectBo "Uznarenscrso "[Ipocemenue"”

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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