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MNOACHUTEJBHASA 3AITUCKA

[Tpu pa3zpaboTke mporpamMmbl IO OUOJIOTHU TEOPETHUECKYIO OCHOBY JIJISl OIIPEICIICHUS
MOoAX0J0B K (opMHUpOBaHMIO cojiepkaHUs ydeOHoro mpeamera «buonorus» cocTaBwIIM:
koHuenTyanbHbie nojioxkeHus ®I'OC COO o B3auM000OyCIOBICHHOCTH 1IEJICH, COepKaHNA,
pe3yiapTaToB 00y4YeHHS U TpeOOBAaHUI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, ITOJIOKEHUS 00
OOIIMX IEAX U MPUHIIUIIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero obOpa3oBanusi B Poccuiickoit demeparum, a TakKe TMOJOXKECHHUS O CHEIUpUKE
Ouwonornu, €€ 3HAYCHWHM B TO3HAHWH JKUBOW MPUPOABI U OOECIICUCHUH CYIIECTBOBAHMS
yejoBedeckoro obimecTBa. CorjlacCHO Ha3BaHHBIM ITOJIOKCHHSAM, OMPEICIICHbl OCHOBHBIC
(yHKIHMH POTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonornu Ja€T MpEJCTaBICHHE O MEsIX, o0 oOmeld cTpaTeruu
oOyueHHs, BOCIIUTAHHMS W Pa3BUTHSA, OOYUYAIOIIUXCS CPEICTBAMH Y4YEOHOTO MpeaMera
«buonorus», omnpenenser 00s3aTeNbHOEC MPEAMETHOE COJEp)KaHHUE, €ro CTPYKTypYy,
pacripesiefieHde 1o pasjeinaM M TeMaM, PEKOMEHJIyeMYIO IOCIe0BATeIbHOCTh HU3yYCHUS
y4eOHOTO MaTeprayia C YIETOM MEKIPEAMETHBIX W BHYTPHIIPEIMETHBIX CBS3CH, JIOTHMKH
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarOIMUXCS.

B mporpamMme 1mo OHONOTrMHM Tak)Ke YUYWTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAINPEAMETHBIM M TIPEAMETHBIM pe3yJibTaTaM 00ydeHus B (popMUpOBaHUHU
OCHOBHBIX BHIOB YUe€OHO-TTIO3HABATEILHOM JACATEIbHOCTH/YUeOHBIX ICUCTBUN 00YUYarOITNXCS
110 OCBOEHUIO COJIEpKAHUSI OUOJIOTUUECKOTO 00pa30BaHUSI.

B nporpamme no 6uonorun (10—11 xnaccel, 0a30Bbli YPOBEHB) peaM30BaH MPUHLHUII
MIPEEeMCTBEHHOCTH B HW3YYCHHHM OHOJIOTHH, Ojarojaps 4YeMy B HEH IIpocMaTpUBaETCs
HaIPaBJICHHOCTh Ha Pa3BUTHUE 3HAHUH, CBSI3aHHBIX ¢ (HOPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IICHHOCTHBIX OpPHUCHTAIIMH JUYHOCTH, OKOJOTHYECKOTO MBIIIJICHHUS,
MPEJICTABIICHUA O 30pPOBOM 0O0Opa3e XU3HM U OEPEeKHBIM OTHOIICHUEM K OKPYKAIOIICH
npupoaHoi cpene. [loaTomy Hapsiay ¢ u3ydeHUEM OOIIECOMOJIOTHYECKUX TEOPHH, a TaKkKe
3HAHWI O CTPOCHUHU >KUBBIX CHCTEM Pa3HOTO PaHTa U CYNIHOCTH OCHOBHBIX MPOTEKAIOIINUX B
HUX MPOIIECCOB B IIPOrpaMMe 10 OMOJIOTHH Y ISJICHO BHUMAHKE UCIIOJIB30BAHUIO TIOJTYICHHBIX
3HAaHWH B TIOBCEJHEBHOW JKM3HU JUIA PEIICHHUS TPUKIAAHBIX 3aja4, B TOM 4YHCJIE:

HpO(bHHaKTHKH HaCJICACTBCHHbBIX 3a00J1eBaHHI YCJIOBCKA, MCAUKO-IT'CHCTUYCCKOI'O
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KOHCYJIbTUPOBaHUs, OOOCHOBaHUS JKOJIOTMYECKH  I11€J1eCO00pa3HOro  TOBEACHUS B
OKpYXaroUerl IPUPOTHOMN Cpelle, aHAIM3a BIIMSHUS XO3SIMCTBEHHOW JIEATEIIbHOCTH YEJIOBEKA
Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUIICHUE BHUMAHMUS K PUKIATHOM
HaANpaBJICHHOCTH Yy4eOHoro mnpeamera «buoorus» MNPOAMKTOBAHO HEOOXOIUMOCTHIO
o0OecrieyeHuss YCIOBUM JUIsl pEIIEHHWS OJHOM U3 aKTyaJbHBIX 3a/ad LIKOJBHOTO
OroJoruyeckoro o0pa3zoBaHusA, KOTOpas MpeamnoJiaracT (HopMUpOBaHHE y OOyYaroIIUXcs
CIIOCOOHOCTH aJIallTUPOBATHCSA K U3MEHEHUSAM JMHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MHUpa.

buonorust Ha ypoBHE cpeaHero o0mero o0pa3oBaHus 3aHUMaeT BaxkHOe MecTo. OHa
oOecrieunBaeT GopMUpPOBaHUE y O0YYaIOIIMUXCS MPEACTABICHUI O HAYYHOU KapTHUHE MUpa,
pacmpser U 0000IIaeT 3HAHUS O KUBOM MpuUpoje, €€ OTIUYUTENIbHBIX IpPU3HAKAX —
YPOBHEBOM OpraHU3allMyd U 3BOJIOLMH, CO3/1a€T YCIOBHS JJISi: MO3HAHUS 3aKOHOB JKMBOM
npuponbl, (popMupoBaHus (YYHKIHMOHATBLHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOTO U
0e3omacHoro 00pa3a JKU3HHU, SKOJIOTMUECKOT0 MBIIIEHUS, IEHHOCTHOTO OTHOIIEHHUS K )KUBOM
MIPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHwe OWOJOTHS HMMEET TaKXKe JJIS PEHICHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIIMX 3a7a4 CpEJHEro oOImero oO0pa3oBaHUs, COMMAIU3ANNN O0yYarOIIUXCA.
N3yuenue Ouosiornu oOecneyuBaeT ycJIOBUA s (HOPMUPOBAHMS HMHTEIUIEKTYalbHBIX,
KOMMYHUKAITMOHHBIX U UHPOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOM KYJIbTYPhI, CIIOCOOCTBYET
HMHTETrpalyu OMOJOTUUECKUX 3HAHUMN C MPEICTABICHUAMM U3 APYTUX YUEOHBIX MPEAMETOB, B
YacTHOCTH, (U3UKH, XUMUU U Teorpaduu. HazBaHHbIe MOJOXKEHUS O MpeIHA3HAYCHUU
yueOHoro npenmMera «bronorus» cocraBuiIM OCHOBY AJIsl ONIPEAETICHUS MOJX0A0B K 0TO0OpY U
CTPYKTYPUPOBAHMIO €TI0 COJIEPKAHUS, IPECTABIEHHOTO B TPOrpaMMe Mo OHMOJIOTHH.

Ot6op comepxanusi ydeOHOro mpeamera «buonorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTYypOCOOOpPa3HOrO MOAXOAa, B COOTBETCTBHH C KOTOPHIM
oOyyJarouiecs: JOJKHbI OCBOUTH 3HAHUSA U YMEHHMsI, 3HaYUMble A1 (POpMUPOBAHUS OOIIEH
KYJIbTYPBI, ONpPEACISIONINE aJIeKBATHOE MOBEJACHUE YEIIOBEKA B OKPYXKAIOIIEH MPUPOIHOMN
cpene, BOCTpeOOBaHHbBIE B MOBCEIHEBHOW XU3HM M MpPaKkTUYECKOH naestenbHocTu. Ocoboe
MECTO B 3TOM CUCTEME 3HAHUM 3aHUMAIOT JJIEMEHTHI COJIEPKAHUS, KOTOPBIE CIIY’KAT OCHOBOM

11 GOpMHUPOBAHUS MIPEICTABICHUI O COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTUHE MUpPA U
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[IEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIHOCOOCTBYIOIIMX TyMaHHU3AIMU OHOJIOTMYECKOrO
oOpa3oBaHUs.

CTpykTypupOBaHUE COJEpKaHUsS y4eOHOTO Marepuaia B IMporpamme 1o OUOJIOTUU
OCYLIECTBJICHO C YY€TOM [MPUOPUTETHOTO 3HAYEHUS 3HAHUKA OO0 OTIUYHUTENbHBIX
O0COOCHHOCTSIX dKUBOU MPUPOJIBI, O €€ YPOBHEBOUM OpPraHU3alMK U ABOJIONNHU. B coOTBETCTBUU
C OTUM B CTpyKType ydeOHOoro mpenmera «buoNOrus» BBIAEICHBI CIEIYIOUINE
coAepKaTeJIbHbIE TMHUU: «bHOTIOTHs KaK Hayka. MeToIbl Hay4yHOr 0 MO3HaHus», «KineTka kak
Owonornueckass cucrteMa», «OpraHu3m Kak Owosormdeckas cuctemayn, «Cucrema w
MHOT000pa3re OpraHu4YecKOro MHpa», «IBOJIOLMS KUBOW MPUPOILD, «IKOCUCTEMBI U
MPUCYIIINE UM 3aKOHOMEPHOCTI.

[ens u3ydenust yueOHoro npenmera «buosnorus» Ha 6a30BOM YpPOBHE — OBJIaJICHHE
OOyYaroIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHU3alluy >KUBBIX CUCTEM
pa3HOro paHra v NpuooOpeTeHne YMEHUIN UCII0JIb30BaTh ATH 3HAHUS JIJIsl TPAMOTHBIX JEeHCTBUI
B OTHOIIIEHUU OOBEKTOB KUBOU MPUPOJIBI U PEIICHUS PA3THMUHBIX KU3HEHHBIX POOIIEM.

JocTuxeHue 1end u3ydeHus: yueOHoro mpeamera «buosiorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTCs perieHueM CIIeTyIONUX 3a/1a4:

® OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbI 3HAHUN O OWOJOTUYECKUX TEOPHUSX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIIy>KalllUX OCHOBOMU i (hOPMUPOBAHUS
MPEJICTABIICHU O €CTECTBEHHO-HAYYHOM KapTUHE MHPA, O METOJAX HAy4YHOIrO IO3HAHHS,
CTPOEHHHU, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aIluH,
BBIJIAIOIINXCS] OTKPBITUSIX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

e (opMUpoOBaHHE y 00YUYAIOIIUXCS TO3HABATEIIbHBIX, HHTEJUICKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEW B TMpoIlecCe aHajdu3a JaHHBIX O MYTSIX pPa3BUTHS B OHOJOTUM HAYYHBIX
B3JISIZIOB, UJIEN M TTOAXO0I0B K U3YUYEHUIO KUBBIX CUCTEM PA3HOTO0 YPOBHS OpraHU3alNMY;

® CTaHOBJICHHE Yy OOydYaromuxcs oOueld KyJbTyphl, (YHKIIMOHAIBHOM TPAaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH U OLICHUBAThH SBJICHUS OKPY’KAIOIIETO MUPA YKHUBOU MPUPOIBI HA

OCHOBAHUM 3HAHUU U OIIbITA, IMMOJYYCHHBIX ITPHU U3YUCHUHU 6I/IOJ'IOFI/II/I;



e (hopmupoBaHKE Yy O0YYAOMINXCS YMEHUN WLTIOCTPUPOBATH 3HAYCHHE OMOJIOTUYECKHUX
3HAHUI B MPaKTUYECKON JEATEIBHOCTU YEIOBEKa, Pa3BUTHUH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTHIA;

® BOCNUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TMO3HAHUSI YEIIOBEKOM YKHUBOWU MPUPO/IBI,
HEOOXOIUMOCTH OEpeKHOTr0 OTHOIIEHUS K HEW, COOMIOJEHUS JTUYECKUX HOpPM TNIpH
MPOBEICHUH OMOJIOTUYECKUX UCCIIETIOBAaHUM;

® OCO3HaHHWE LIEHHOCTU OMOJIOTUYECKUX 3HAHUH JIJISl IOBBILIEHUS YPOBHS 3KOJIOTHYECKOU
KyJBTYPBI, U151 (POPMUPOBAHUSL HAYYHOT'O MUPOBO33PEHUS;

® MpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUM B TTOBCEJHEBHOM KU3HU JJI OLICHKU
MOCJIE/ICTBUI CBOEH NIESTENIBHOCTU MO OTHOUIEHUIO K OKPY’Kalollel cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAaHUE U COOJIIO/IEHNE Mep PO(UIAKTUKN 3a00JI€BaHUM.

B cucreme cpennero obGmiero obOpaszoBanus «buonorusi», uzydaemas Ha 0a30BOM
YpOBHE, SIBJSIETCS 00s3aTEIbHBIM YUEOHBIM MPEAMETOM, BXOJSAIIUM B COCTaB MpPEIMETHOMN
obnactu «EcTecTBeHHO-HAyYHbIE TIPEIMETHI.

Jns u3ydeHuss Ouoyiorud Ha 0a30BOM YPOBHE CpEIHEro 0O0IIero o0pa3zoBaHUs
orBonutcs 68 yacos: B 10 knacce — 34 yaca (1 yac B Henento), B 11 kmacce — 34 gaca (1 yac B

HEJICITIO).



COIEPKAHUE OBYUEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U JIPYTUMU
€CTECTBEHHBIMU HayKamu, ¢uinocodueid, dTUKOM, SCTeTUKOW U mpaBoM. Ponb Ouosnoruu B
(dhopMHUpPOBaHUU COBPEMEHHOM HAYyYHOU KapTHHBI MUpa. CucTteMa OMOJOTHYECKUX HAYK.

Metonasl TO3HAaHMS KUBOW MNpUPOAbl (HAOIIOJACHUE, HKCIEPUMEHT, OIMCaHUE,
U3MepeHne, Kiraccuukanys, MoACIUPOBAHUE, CTATHCTHYECKas: 00paboTKa TaHHBIX ).

JlemoncTpanum:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

[Ipaktnueckass padora Ne 1. «Mcmonb3oBaHUE pa3IMYHBIX METOJOB MPU HU3YyUYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusbie cucteMbl (OMOCUCTEMBI) KaK MpeAMET u3ydeHusi Ononoruu. OTinune KUBbIX
CHUCTEM OT HEOPTraHUYECKOU MPUPOJIBL.

CaoiicTBa OuoOCHCTEeM M UX pa3zHooOpa3ue. YPOBHU OpraHU3alMU OHOCHUCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIA, TKAHEBbIA, OPraHU3MEHHbBIM, MOMYJISAIMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOT€OLIEHOTUYECKUI ), OMOC(hEPHBIA.

JlemoHcTpanum:

Tabmuibl 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU OpPraHU3allMU KUBOUH
MIPUPOIBDY.

Oo6opynoBanue: Mmojaenb Moiiekyibl JJHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHYECKAM  COCTaB  KJIETKH. XHMMHUYECKUE  DIIEMEHTBI:  MaKpPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. BO/1a 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIIMA BOJABI U MUHEPAIBbHBIX BEHIECTB B KieTke. [lomnep:kaHue 0CMOTHYECKOTO

OajraHca.



benku. CoctaB u cTpoeHue O€IKOB. AMHMHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnuMmble 1 3aMEHUMBbIE aMUHOKHCIIOThI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYPbI
OCJIKOBOWM MOJIEKYJIbI (IepBUYHAsI, BTOpUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTYpa).
Xumuueckue cBoiictBa 0enkoB. bruonornueckue QyHKIUU OEIKOB.

depmenTh — OHONOTHUecKHe KaTtaau3aTopsl. CTpoeHue pepMeHTa: aKTUBHBIN IIEHTD,
cyoctpatHas cnenupuuHocTh. Kodepmentsl. Butamunbl. OTianuus QepMEHTOB OT
HEOPTaHUYECKHUX KaTaJIUu3aTOPOB.

VYrineBoael: MOHOcaxapuiabl (TIIOKO3a, pubo3a W Je30KCHpu003a), Jarcaxapuibl
(caxapo3za, JaKTo3a) M MOJMCcaxapubl (Kpaxmall, INIMKOTeH, LIeJUIr0sio3a). buonornyeckue
(yHKLHMH yTIIEBOJOB.

Jlunuael: Tpuriaunepunabl, Gochonmunuasl, crepounsl. ['mapobunbHO-TUAPOPOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuu munuoB. CpaBHEHUE YTIIEBOJOB, OEIKOB U JTUIHUI0B KaK
MCTOYHUKOB YHEPTHH.

Hyxknennossie kucnotel: JJHK um PHK. Hykieotuasl — MOHOMEpPBI HYKJIEHHOBBIX
kucioT. Crpoenne u ¢pynkuuu JHK. Crpoenne m ¢ynkumun PHK. Buger PHK. AT®:
CTpOoeHHE U (QYHKIIHH.

[{uTosiorus — Hayka o kierke. Knetounas teopus — npuMep B3aUMOACHCTBUS UIEU U
(aKTOB B HAYYHOM MO3HAaHUU. METOIbl U3yUEHHUS KIETKH.

Knerka kak uenoctHas »xuBasg cuctema. OOIIuMe NpPU3HAKK KIETOK: 3aMKHYTas
HapykHasg MemOpana, moJiekyibl JJHK kak renetnueckuil anmnapar, cucrema CUHTe3a Oenka.

Tunel KJIETOK: 3yKapuoTHYecKas U Mpokapuornueckas. OCOOEHHOCTH CTPOEHUs
npokaproTuyeckon kieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapHOTHYECKOM
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENLHOM, >)KUBOTHON U TPUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOUHAsA CTEHKA, IITMKOKAIHUKC, UX (PYHKIIHH.
[Tna3zmatuueckass memOpana, e€ cBoiictBa W (yukmuu. llutomnazma m e€ opraHOWIBIL.
OnnomemOpannbie  opranouasl  kierku: OIIC, ammapar [onbIxku,  JIM30COMBI.
IlonyaBTOHOMHBIE OpPraHOMABI KJIETKU: MUTOXOHApPHUM, Iactuibl. [Ipomcxoxnenue
MUTOXOHJpHUN U Tactua. Bunel mnactun. HememOpaHHble OpraHoUbl KIETKU: puOOCOMBI,
KJIIETOYHBI LEHTP, LEHTPUOJMU, PECHUYKHU, KIyTUKU. DyHKIMM OpPraHougoB KIIETKH.

BriroueHus.



Aapo — perynsatopHblid 1eHTp kieTku. CTpoeHue sjapa: sifepHas 000J0uKa,
KapuoIuiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KJIETKE.

JdeMoHCTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. Ilneiinen, P. Bupxos, /[x. Yorcon, .
Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Junarpammel:  «PacrnpenieieHue XHUMUYECKHX 3JIEMEHTOB B HEXKHUBOW MPUPOJEY,
«Pacripenenenne XuMAYECKUX 3JIEMEHTOB B KUBOU MPUPOIEH.

Tabmuubl u cxembl: «Ilepuonnueckas TadauIa XUMUYECKUX AJIEMEHTOBY, « CTpoeHue
MOJIEKYJIbI BOAbDY, «buocuHTe3 Oenka», «CTpoeHue MoJekyabsl Oenka», «CtpoeHue
dbepmenTay, «HyknennoBele kucinotel. JIHK», «Ctpoenue monexkynsl AT®», «CtpoeHue
AYKAPUOTUYECKOW KIETKN», «CTpPOEHHE >KMBOTHOW KIETKW», «CTpOEHHE PpPACTUTEIBHOM
KJIETKN», «CTpOCHUE MPOKAPUOTHUECKON KIETKN», «CTpOCHUE siapa KIETKW», « Y TIEBOJIB»,
«JInmmmaeny.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, 00OPYIOBaHUE JIJIsl IPOBEACHUS HAOIIOICHUM,
U3MEPEHUM, IKCTIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIBHBIX, d)KUBOTHBIX U OaKTEPHUATIBHBIX
KJIETOK.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota Ne 1. «M3yuenune kaTaIuTHUECKOW aKTUBHOCTH (DEpMEHTOB (Ha
MPUMEPE aMIJIa3bl WIIM KaTallasbl)y.

JlaGoparopHas padora No 2. «M3yueHune CTPOCHHSI KJIETOK PaCTEHUM, KMBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPENapaTax v UX OIMMCAHUEY.

Tema 4. ’KuznenesiTeJJbHOCTL KJIETKH.

OOmeH BemiecTB, WU MeTabOMM3M. ACCUMWIAIUS (TUIACTUYECKUA OOMEH) U
JTUCCUMUJIATINS (PHEPTETUIECKUA 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tporecca MeTabonm3ma.
Ponb 3aK0HOB COXpaHEHUs BEIIECTB U YHEPTUH B TIOHUMAHUHN METa00JIM3Ma.

Tunel oOMeHa BeriecTB: aBTOTpodHbBIN U reTepoTpodHbiid. Poias hepMeHTOB B 0OMeHe
BEIIIECTB U MIPEBPAIIEHUN YHEPTUHU B KIIETKE.

®dotocunte3. CBeroBass U TeMHOBas (a3pl (GoTocuHTe3a. Peakiuu ¢GoToCHHTE3A.

OddextuBHOCTh (PoTOCHMHTE3a. 3HadeHHE (OTOCHHTE3a I KM3HU Ha 3emuie. Brusame
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yCJIOBUM cpefibl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIIECHUS €TI0 MPOYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHUN.

XemocuHTe3. XeMOCUHTE3UpYIole 0akTeprun. 3HaueHHe XEMOCUHTE3a JIJIs )KU3HU Ha
3emie.

OuepreTudecknii oOMeH B KieTke. PaciieruieHne BemIeCTB, BBIJACICHUE W
aKKyMYJUPOBaHHE DJHEPrUU B KIETKE. JTallbl HHEPreTHYeckoro ooOmeHa. [mukomms.
bpoxxenue u ero Buabl. KucaoponHoe okuciaeHue, Wiv KJIETOYHOE bIXxaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IHPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiuu marpuuynoro cunres3a. ['enermdeckass uHbopmanus u JIHK. Peammuzanus
reHeTH4eCKON MHpOpMaIK B KJIeTKe. [ eHeTuuecKuil Ko 1 ero cBocTBa. TpaHCKpUIIUS —
matpuudbli cuHte3 PHK. Tpancnmsauus — OwuocuHTe3 Oenka. ITambl TPaHCISIUU.
Koauposanue amuHokuciaot. Pons pubocom B OuocunTese Oenka.

Heknerounsle (opmbl xu3HU — BuUpycbl. Mctopusi otkpeitus Bupycos (/1. H.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M >KU3HEHHOTO IMKJIa BUPYCOB. bakTtepuodaru.
bone3nn pacreHui, JKMBOTHBIX M  YEJOBEKAa, BbI3BIBAEMBIC BUpycamMu. Bupyc
ummyHoaeduimta yenoeka (BUY) — Bo3Oymurens CIIWa. OOpatHas TpaHCKpHUIIHS,
peBepTasa u unterpasa. [Ipodunaktrka pacpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

[Toptpetsi: H. K. Konsuos, /1. 1. UBanosckuii, K. A. TuMupsses.

Tabmuupl u  cxembl: «Tumbsl nutanus», «Metadboauzm», «MUTOXOHAPUSY,
«JHepreTuyeckuit ooMen», «Xnopormiact», «®orocunresdy, «Ctpoenue JTHK», «Ctpoenue u
¢dbyHkunonupoBanue reHa», «Cunre3 Oenka», «l'eHeTnueckuii Koy, «Bupych»,
«bakrepunodarn», «Ctpoenue u xu3HeHHbIM 1Mk Bupyca CIIN]/la, OGaxtepuodaray,
«Perumkanusa JTHK».

O6opynoBanue: wmonaenu-anmnkanuu —«Yasoenne JIHK w  tpanckpummmsy,
«buocuntes 6enkay, «CtpoeHue KiIeTku», Moesb cTpykTypsl JJHK.

Tema S. PasmMHoOXkKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KieTounblit UK, WK KM3HEHHBIM UK kieTku. MHTepdaza u mutos. IIponeccsi,
nporekatomue B uHtepdasze. Peruukanus — peakuust marpuydoro cunreza JJHK. Crpoenue

XpOMOCOM. XPOMOCOMHBIN HA0Op — KapuOTHUIl. JIUTIIONAHBIN U TaIUIOUAHBIA XPOMOCOMHBIE
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HaOopel. Xpomatuael. lluTosmornueckre OCHOBBI PAa3MHOKEHHUS W HHIWBHUIYAIbHOTO
pPa3BUTHUSI OPTraHU3MOB.

Henenue knetkn — muto3. Ctagum muto3a. [Iponecchl, MpoUCXOasAIue Ha Pa3HbIX
CTaJUsAX MUTO3a. BUONIOrnYecKuil CMbICH MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — aromnTo3.

@dopMbl pa3MHOKEHHS OpraHuM3MoB: Oecrojoe U ToJioBoe. Buawsl Oecrnosoro
Pa3MHOXEHUS: JCIICHUE HABOE, TOYKOBAHUE OJTHO- 1 MHOTOKJIETOYHBIX, CHOPOOOpa30BaHue,
BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KJIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYEHUE IS
CEJIEKIINHU.

[TonoBoe pa3MHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Ctaguu Meiio3a. [Ipoueccsl, mpoucxoadine Ha ctaausx meio3a. [loBenenue
xpoMmocoM B mero3e. Kpoccunrosep. buosiornueckuii CMbICI U 3HaYEHUE ME03a.

['amerorenes — mponecc oOpa3oBaHUsSI MOJOBBIX KJIETOK Y KUBOTHBIX. [lonoBbie
KEJe3bl: CEMEHHUKUM M sSUYHUKH. OOpa3zoBaHHME M Pa3BUTHE TMOJIOBBIX KIETOK — raMer
(cnmepmaro3ou, SIMIEKIETKAa) — clepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHMS
SIMIIEKJIETOK M criepMaTo30ou10B. OmogoTBopenue. [lapreHorenes.

NunuBuayanbHOe pa3BuUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl SMOPUOHATILHOTO Pa3BUTHUS y MO3BOHOYHBIX KUBOTHBIX: APOOJIEHUE, TacTpyJsius,
opraHorene3. IloctomMOpuoHanbHOe pasBuTHE. THUMBI MOCTAIMOPUOHATIBLHOTO PA3BUTHUSL:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHUE OPraHU3MOB, (PaKTOPBHI,
CITOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOr€HE3 IBETKOBOI'O PACTEHHUS: CTPOCHHUE CEMEHH,
CTaJUy Pa3BUTHSI.

JdeMoHCTpaum:

Tabmuibt u cxembl: «DOpMBI Pa3MHOKEHHSI OPTaHU3MOBY, «/[BOWHOE OTII0IOTBOpEHNE
y IBETKOBBIX pacTeHui», «BereraTuBHOE pa3sMHOKEHUE pacTeHUi», «JleleHue KIeTKu
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpOoeHUE XPOMOCOMBD», «KIETOUHBIM UKD,
«Pemmkamusa JJHK», «Murtoszy», «Menos», «IIpsimMoe un Henpsamoe paszsutuey», «l'ametorenes

Y MJICKOIIUTAIOINX U YCJIOBCKaA», «OCHOBHBIE CTaaIuu OHTOI'CHEC3a».
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O6opynoBaHue: MUKpPOCKOII, MUKpoTpenapathl « CrepMaTo30u bl MIEKOMUTAIOIIET 0,
«SlinexkneTka MIeKonuTaromero», «KapruokmHes B KJIETKAaxX KOpEIIKa JIyKa», MarHUTHas
Moienb-antuinkanus «Jlenenue kietku», moaens JJHK, Mogens Mmetadaznoit XpoMoCOMBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHnas padota Ne 3. «Habmromenrne MuTO3a B KJIETKaX KOHYHMKA KOPEITKa JTyKa
Ha TOTOBBIX MUKPOIIPENApaTax».

JlaGopatopHas pabora Ne 4. «/M3ydyeHue CTPOEHHUS TOJIOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpenapaTaxy.

Tema 6. HacsienCTBEeHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer m 3amaum reHeTtuku. Mctopusi pa3BuTHs T€HETUKU. Poip UUTOIOrMU U
AMOpPHUOJIOTUN B CTAaHOBJICHHM TE€HETHKU. Bkiam poccuickux u 3apyOeKHbIX YUYEHBIX B
pa3BUTHE TEHETUKU. MEeTOoabl TEHETUKH (TUOPUIIONOTHYECKUN, IUTOT€HETUYECKUM,
MOJIEKYJISIpHO-TeHeTHYeCKUil).  OCHOBHBIE = T€HETHYECKHe  TOHATHS. [ eHeTmyeckas
CHUMBOJIMKA, UCIIOJIb3YEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTM HAcJleAOBaHUs IPU3HAKOB, YycTaHoBieHHble [. Menaenem.
MoHoruOpuHOe CKpenMBaHue. 3aKOH €auHO-00pa3usi THOPHUIOB IEPBOTO ITOKOJICHHMS.
[IpaBuwiio AOMUHUpPOBaHUA. 3aKOH PACHICTUICHUS NPU3HAKOB. ['MIOTE3a YHMCTOTHI TaMer.
ITonHOE M HEMONHOE TOMUHUPOBAHUE.

JuruOpugHoe CcKpemuBaHue. 3aKOH HE3aBUCUMOTO HACJIEAOBAHMS IPU3HAKOB.
[{uToreHeTnueckue OCHOBBI TUTUOPUAHOTO CKpEUIMBaHUsA. AHATU3UPYIOIIEE CKPEITUBAHUE.
Hcnonb3oBaHne aHATU3UPYIOUIETO CKPEIIUBAHUS ISl ONIPEAEIICHHUS] TEHOTUIIA OCOOH.

CuernienHoe HacienoBanue mpu3HakoB. Pabora T. Moprana mno crerieHHOMY
HAacCJIEIOBAHNIO T€HOB. HapyllieHue cuerieHnusi TeHOB B pe3yJibTaTe KPOCCUHIOBEpPA.

XpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTHU. | eHeTHYeCKue KapThl.

['enetnka mnosia. XpPOMOCOMHOE OINpEIEICHUE TMoja. AyTOCOMBbI U IOJIOBBIC
XpoMocoMbl. ['oMoraMeTHble M reTeporaMmeTHble opraHu3Mbl. HacnmenoBaHue mnpu3HAKOB,
CLEIUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BuUIbI M3MEHUYMBOCTH: HEHACJIEACTBEHHAs] W HACJEACTBEHHasd. Poib
Cpelbl B HEHACNEACTBEHHON HW3MEHUYMBOCTH. XapaKTEPUCTHUKAa MOAU(PHUKAIUOHHON

M3MEHYMBOCTH. BapuanmoHHbIN psAx M BapuanMoOHHAs Kpuas. Hopma peakumu npusHaka.
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KonuyecTBeHHbIE W KA4yeCTBEHHbIE TIPU3HAKM MW UX HopMma peakuuu. CBolicTBa
MOAU(UKAIIMOHHON N3MEHUYNBOCTH.

HacnenacTtBenHnas, WM  TIeHOTUNHYECKas, H3MEHUYMBOCTb. KomOuHaTHBHAas
U3MEHYMBOCTh. Mei03 M IMOJIOBOM IIPOIlECC — OCHOBAa KOMOWHATHBHOM H3MEHUYMBOCTH.
MyTtarnmonHasi W3MEHYMBOCTh. Kiaccudukamuss MyTanuid: TeHHBIE, XPOMOCOMHEIE,
reHoMHbIe. YacToTa U NMpUYMHBI MyTaluii. MyTtareHHsle (pakTopbl. 3aKOH TOMOJIOTHYECKUX
PAIOB B HacieACTBEHHOM n3MeHunBocTy H. M. BaBunosa.

BresnepHast HACIEACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka yenoBeka. Kapuotun uenoBeka. OCHOBHbIE METOJIbl TE€HETUKH YEJIOBEKA:
TE€HEAJIOTUYECKUN, OJU3HENOBbINA, HUTOTEHETUYECKUN, OUOXMMUYECKUN, MOJEKYJSIPHO-
reHetTudeckuii. COBpEMEHHOE OIPEICICHUE T'€HOTHIA: TOJHOI€HOMHOE CEKBEHUPOBAHME,
T€HOTUIIMPOBaHUE, B TOM umcie ¢ nmomoineio [11[P-ananu3a. HacnencTBenHnsle 3a001eBaHms
YyeJoBeKa: TeHHble OoJie3HH, OO0JIE3HM C HACJIEACTBEHHOW NPEApPaACHOSIOKEHHOCTHIO,
XpoMocoMHbIe Oosie3Hn. CoMaThueckue W reHepaTuBHbIe MyTaliud. CTBOJIOBBIC KIIETKH.
[IpuHnmnel  310poBOTO  O0Opas3a JKU3HU, AUATHOCTUKU, NPOPUIAKTUKA U JICYCHUS
reHeTHYeCKuX  Ooie3Herl.  MeauKo-TeHEeTHYeCKoe  KOHCYJBTHPOBAaHHE.  3HAYCHHUE
MEIUIIMHCKOW TEHETUKH B TMPEAOTBPAICHUHM M JICYCHUH TEHETHYCCKHX 3a00JIeBaHMI
YyeJIoBeKa.

JdeMoHCTpaum:

[Toptpetsi: I'. Menaens, T. Mopras, I'. ne @pus, C. C. UetBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuos.

Tabmuiel U cxeMbl: «MOHOTHOPHIHOE CKpEIIMBAaHHWE M €ro IMTOTCHETHYEeCKas
OCHOBa», «3aKOH PaCILCIUICHUS U €ro IUTOTCHETUYECKass OCHOBa», «3aKOH YUCTOTHI TaMET»,
«JIlurubpuaHoe ckpemmBanuey, «L{uTogorndyeckne OCHOBBI TUTHOPUIHOTO CKPEITUBAHM,
«Meno3», «B3auMOJIeMCTBHE aJlICIbHBIX TE€HOB», «l €HETMYECKHEe KapThl PACTCHUH,
KUBOTHBIX U YEJIOBEKa», «['eHeTnka nonay, «3akOHOMEPHOCTH HACJIEAOBaHMUS, CLIETUIEHHOTO
¢ mnonom», «KapuoThmbl YeJIOBEKa W KUBOTHBIX», «BHAbI  H3MEHUYMBOCTHY,
«MonudukarmonHas U3MEeHYMBOCTh», «HacnenoBanue pesyc-pakropa», «['eHeTuka rpynn

KpOBU», ((MYTaL[I/IOHHaSI HU3MCHYUBOCTDB)).
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O6opynoBanue: MoJenu-anmMkanuu «MoHoruOpuaHoe ckpemuBanue», «Hemnomnnoe
JOMUHUpPOBaHUE», «/lurnOpunnoe ckpemmBanuey», «llepekpéct XpoMocom», MUKPOCKOI U
Mukponpenapar «Jlpo3zodpuna» (Hopma, MyTanuu ¢GOpMBI KPBUIEB M OKpPACKH Tena),
repbapuii «['opox moceBHOIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 5. «M3ydenwe pe3ynbTaToOB MOHOTHOPUIHOTO U
AUTUOPUTHOTO CKPEIIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKPOIIpENnapaTaxy.

Jlabopatopnass pabora Ne 6. «UM3yuenne wmMomUPUKATMOHHON W3MEHYHBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO Psiia U BAPUALMOHHON KPUBOW.

JlabopaTopHas pabora Ne 7. «AHamu3 MyTaumii y nApo30Quiabl Ha TOTOBBIX
MHUKponpenapaTax.

[TpakTrueckas padota Ne 2. «CocTaBiieHUE U aHAJIN3 POAOCIOBHBIX YEJIOBEKa».

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus KaK Hayka M IpoLecc. 3apoxACHUE CEIEKIUU U ToMecTuKanus. Yuenue H.
W. BaBuiioBa 0 IIEHTpax MPOUCXOXKACHUS U MHOT000pa3us KyJbTypHbIX pacTeHui. LleHTpsI
MIPOUCXOKICHUS TOMAIIHUX KUBOTHBIX. COpT, mopoAa, IITaMM.

CoBpeMeHHbIE METO/IbI CeNIEKIMU. MacCoBBIN U MHIMBUYaJIbHBIA OTOOPHI B CEIEKINH
pacTeHMii W KHBOTHBIX. OIlEHKa JKCTepbepa. bIIM3KOPOACTBEHHOE CKpPEIIMBAHUE —
uHOpuauHr. Yucras muaus. CKpenmBanue YUCTHIX JIMHUNA. [ 'eTepo3uc, uin rudpuiHas cuma.
HepoactBenHoe ckpemuBanue — ayToOpuauHr. OtnanéHHas ruOpuausaius U e€ ycCHexw.
HckyccTBEHHBIN MyTareHe3 U MOJy4YeHUE MOJUILIONI0B. [JOCTHKEHUS CEIEKIIMU PaCTEHUH,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosorus Kak oTpacib MPOU3BOACTBA. ['eHHas MHXKEHEepHs. DTarbl CO3JaHUs
pexkomOunanTHo JIHK u Tpancrennpix opranusmoB. Kinerounas wmxenepus. Kierounspie
KYJBTYPBL. MukpoKIOHaIbHOE pPa3sMHOXEHUE PaCTCHUM. Knonuposanue
BBICOKOIPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPTraHU3MOB. DKOJOIMYECKHUE U ATHUYECKUE
npo6sieMbl. 'MO — reneTuduecku MOAU(PHUIIMPOBAHHBIE OPTraHU3MBI.

JdeMoHCTpanuu:

[Toptpetsr: H. U. BaBuios, U. B. Muuypus, I'. JI. Kapneuenko, M. @. 1BaHoB.
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Tabnuubl 1 cxembl: kKapTa «L{eHTpbl TPOUCXOXKIEHUS U MHOTO00pa3usi KyJIbTYPHBIX
pactenui», «llopoxbl JOMamIHMX JKUBOTHBIX», «CoOpTa KYJBTYpHBIX PACTEHHID»,
«Otnanénnas rudbpuauzanus», «Padotel akagemuka M. @. MBaHoBay, «llomurmmonmausy,
«O0BeKTHI OMOTEXHONOTUNY, «KIleTouHbIe KyIbTYPHI U KJIOHHpOBaHUE», « KOHCTpyHpoBaHUe
U [IEPEHOC TE€HOB, XpPOMOCOMY.

O6opynoBaHue: MYJISDKU TUIOZI0B U KOPHEIUTOAO0B AUKUX (POPM U KyJIBTYPHBIX COPTOB
pactenuii, repbapuit « CenbCKOX035IIICTBEHHBIE PACTCHUS.

JlaGopaTopHblie ¥ NpakTHYeCKUE PadoOThI:

Okckypeusi «OCHOBHBIE METOJIbI U JJOCTUKEHUS CEJICKIIUU PACTEHUHN U )KMBOTHBIX (Ha
CEJIEKIMOHHYIO CTAaHIHUIO, INIEMEHHYIO (PepMy, COPTOUCIBITATENbHBIN YUYaCTOK, B TEININYHOE
X035IUCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIrOLHOHHASI OHOJIOT HS.

[Ipennochulku BOSHUKHOBEHUS SBOJIIOLMOHHON TEOPUU. DBOIIOLMOHHAS TEOPUS U €€
MecTO B Ouosoruu. BiusiHue 3BOJIIOIIMOHHON TEOPUM HAa pa3BUTHE OMOJIOTUH U IPYTUX HAYK.

CBugerenscTBa 3BOMONMHU. [laneoHTOIOTHYECKHE: TOCIEA0BATENBHOCTD MOSIBICHUSA
BUJIOB B TAJICOHTOJIOTMYECKOW JeTonucu, nepexoanbie ¢dopmbl. buoreorpaduueckue:
CXOJICTBO M paznuuue ¢payH u (HJIop MaTEPUKOB U OCTPOBOB.

DOMOPHOJIOTUYECKHE: CXOJICTBA U PA3THUUS YMOPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTENBLHO-aHATOMUYECKHAE: TOMOJIOTHUYHBIE, AHAJIOTUYHbBIC, PYJIUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIpHO-OMOXUMHUYECKUE: CXOJCTBO MEXAHM3MOB HACJIEICTBEHHOCTU M
OCHOBHBIX METa0OJIMYECKUX IMMyTEH y BCEX OPTaHU3MOB.

OomonnoHHas Teopus Y. JlapBuHa. [Ipennocbuiky BO3HMKHOBEHMS JapBHHHU3MA.
JIBKyImye CHJIBI HBONIONMU BHAOB 1o JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE TMIPHU
OTPaHUYCHHOCTH PECYPCOB, HEOMpeAeéHHAas W3MEHYMBOCTh, OOpb0a 3a CyIIEeCTBOBAHMUE,
€CTeCTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosonuu (CTD) u €€ 0OCHOBHBIE MTOJOKEHHUS.

MuxposBomonus. [Tomynsuus kak eIMHUIA BUJA U SBOJIFOLIHH.
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JIBrokymue cuibl ((pakTopbl) 3BOJIIOIMU BUJIOB B MpUpoie. MyTallMOHHBINA MPOLECC U
KOMOHMHATHBHAs W3MEHYMBOCTH. [lomynsuuoHHble BOJHBI M Apedd reHoB. M3omsuus u
MUTpaLys.

EcTtecTBeHHbI 0TOOp — Hampapisomuii ¢akTop 3Boatonud. opmbl €CTECTBEHHOTO
otbopa.

[IpucnocoOseHHOCTh ~ OpraHU3MOB  Kak  pe3yJabTaT  dBojouuu.  [Ipumepst
MPUCTIOCOOICHNN y OpraHu3MoB. ApoMopd 036l U UAMO-aIANITAIUH.

Bun u BumooOpaszoBanue. Kputepuu Buma. OcHOBHbIE (GOpMBI BUA000pa30BaHUS:
reorpauueckoe, 3K0JIOrHuecKoe.

Makpoaodmorus. @opMel 3BoJONUK: PUIeTHYECKas!, AUBEPreHTHAsI, KOHBEPTeHTHAas,
napajuienpHas. HeoOpaTuMocTh 3BOJIIOLNH.

[IpoucxoxxaeHne OT  HECHEUMAIM3UPOBAHHBIX  IpenkoB. lIporpeccupyromas
cnenuanu3auvsa. AJanTuBHas paguarus.

JlemoHncTpanum:

[Toptpersr: K. JInnnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, O.
I'ekkens, ®. Mromiep, A. H. CeBepiios.

Tabmunpl u cxembl: «Pa3BuTHE OpraHWyeckoro Mupa Ha 3emie», «3apoibILIH
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMbl OOpbObI 32 CYILIECTBOBAHUEY,
«EctectBeHHbIll  0TOOPY», «MHOroobpasme copToB pacTeHui», «MHoroobpasue mopoja
KUBOTHBIX»,  «llomymsiumy,  «MyTallMOHHAasT ~ U3MEHUMBOCTBY,  «ApPOMOpGO3bI»,
«Manoamanranuny, «O01as nerenepauus», «JIBuxKymme cuibl sBoonumny, «Kapra-cxema
MapmipyTa nyremectus Y. Jlapsunay, «bopb0a 3a cymiectBoBanuey, «I[Ipucrnoco0aeHHOCTS
opraHu3zMoBy, «I'eorpaduyeckoe BUI000pa3zoBaHuey», « IKOJIOTHUYECKOE BUI000PA30BAHMEY.

O6opynoBaHue: KOJUIGKIMSI HACEKOMBIX C Pa3IMYHBIMA TUIIAMHU OKpPACKH, HaOop
IJIOZIOB U CeMsiH, KosuteKuus «I [pumMepsl 3alUTHBIX TPUCTIOCOOTICHUN Y dKUBOTHBIX», MOJIEIb
«OCHOBHBIE HAMpAaBJIECHUS 3BOJIOLMW», 00bEMHAs Monaenb «CTpoeHHEe TOJOBHOTO MO3ra
ITO3BOHOYHBIX).

buoreorpaguyeckas kapta Mupa, KOJUIEKIUS «DOpPMbI COXPAaHHOCTH HCKOMAEMBIX

YKABOTHBIX U PACTEHUIN», MOJIEJIb anruiukanus «llepekpéct XxpoMocom», BIIaKHBIE IperapaThbl
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«Pa3Butne Hacekomoro», «Pa3Butue narymku», mMukpomnpemnapaTr «Jpo3oduna» (Hopma,
MyTaluuu (OPMBI KPbUIHEB U OKPACKH Tela).

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas paborta Ne 1. «CpaBHeHUEe BUIOB 110 MOPHOIOTMYECKOMY KPUTEPHUIO».

JlaGoparopHas pabora Ne 2. «OmnucaHue MNPUCIOCOOJICHHOCTH OpraHu3mMa M e¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNMEe U Pa3BUTHE *KU3HU Ha 3emure.

JlonayuHble TOpEACTaBIEHHA O 3apOXKIACHUM JKU3HM. HayuHble TUIOTE3bI
BO3HUKHOBEHHUSI >KM3HM Ha 3emiie: aOuoreHe3 W NaHcrnepMusi. XUMHUYECKas HBOJIOLIUAL.
AOUOTeHHBI CUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTraHUUYECKUX. DKCIEPUMEHTAIHLHOE
NOJTBEPXKJICHUE XUMUYECKOW 3Boounu. HauanbHble 3Tambl OMOJIOTMYECKON 3BOJIIOLMH.
['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp W BO3HUKHOBEHUE
npoTtokneTku. [lepBbie KineTkn M ux 3Bosronua. PopMUPOBAHNE OCHOBHBIX TPYNIl KUBBIX
OpPraHU3MOB.

Pasgutne xu3Hm Ha 3emiue mo dpaM U nepuoaaMm. Karapxen. Apxenckas Hu
mpoTepo3oiickas Ipbl. Ilameosoiickas 3pa W €€ mMepHoabl: KeMOPUUCKUN, OPIOBHUKCKHM,
CUITyPUHCKNN, IEBOHCKNN, KAMEHHOYTOJIbHBIN, TIEPMCKHI.

Me3so301ickas apa v €€ NeEPUOIbI: TPUACOBBIN, IOPCKUI, METIOBOM.

KaliHo301cKas 3pa 1 €€ nepuopl: NajleOreHOBbIN, HEOT€HOBBINM, aHTPOIIOT€HOBBIM.

XapakTepuCcTrKa KIMMaTa U Te€0JIOTHYECKUX NporeccoB. OCHOBHBIE ATAIbl 3BOJIOLNU
PACTUTENBHOTO U KUBOTHOTO MHUpa. ApomMop(o3bl y pacTeHUil U KUBOTHBIX. [losiBneHue,
pPacUBET ¥ BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa  OpraHM4YecKOro Mupa Kak oOTpaxeHue HBomround. (OCHOBHBIE
CUCTEMATUYECKHUE IPYIIBI OPraHU3MOB.

OBOJIOLMS 4YeIoBeKa. AHTPONOJOrus Kak Hayka. Pa3BuTue mpencTtaBieHHd O
MIPOUCXOXKJICHUHN 4YeNoBeka. Meroabl u3ydeHus aHTpororeHe3a. CXOIcTBa W pas3IvyuMs
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YETOBEKA.

JBrwxkymue cunbl (dakTopsl) aHTpororenesa. HacnencTtBeHHas HW3MEHUYMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecTBeHHbI 00pa3 JKWU3HU, W3TOTOBIICHHE OpyIud Tpyaa,

MBIIIIJICHUC, PCYb.
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OCHOBHBIE CTaUU U BETBU BOJIIOLIMU YEJIOBEKA: AaBCTPATIONUTEKH, UENOBEK YMENbIN,
Yenosexk mnpsaMmoxomsammi, YenoBek Heanaepranbekui, YemoBek paszyMmHbid. Haxonkum
UCKOIMAEMbIX OCTAaTKOB, BpEeMsl CYIIECTBOBaHMS, O00JIACTb pacHpOCTpaHEHHs, OO0BEM
rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUsL.

Yenmoreueckue packl. OCHOBHBIE OOJIBIITHE PACHl: €BPOIICOUIHAS (€Bpa3HiicKas ), HETpo-
aBcTpajioujHasi (dPKBaTOpUalibHAs), MOHTOJOMAHAS (a3MaTcKo-amepukaHckas). UYepTbl
MIPUCIIOCOOJICHHOCTH TPEACTABUTENEH YEIOBEUYECKMX pac K YCJIOBHUSAM CYHIECTBOBAHUS.
EnnncTBO wenoBeueckux pac. Kpuruka pacusma.

JlemoncTpanum:

[Toptpetsr: @. Pequ, JI. [1actep, A. 1. Omapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabmuubt u  cxembl: «Bo3nuknoBenue CosiHeuHOM — cucteMbl», «Pa3Butue
OpraHu4YecKoro mupa», «PacturenbHas kieTka», « KuBoTHas kietka», «IIpokapuornueckas
KJIeTKa», « COBpeMEHHasi CUCTeMa OpPraHuuecKoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT
CTPOGHHS  4YeJOBeKa W  YeJIOBEKOOOpa3HhIX  00e3bsin»,  «OCHOBHBIE  MecTa
MaJICOHTOJIOTHYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO UesOBeKay, «JlpeBHeIne JIIoany,
«/lpeBHue nroan», «IlepBpie COBpeMEHHBIE IIOANY, «HeIIOBEUECKUE PaChLy.

O6opynoBanue: MyJspku «lIpoucxokaeHue denoBeka» (OFOCTHI aBCTpaJONHUTEKA,
MATEKAHTPONa, HEaHJAepTalblla, KPOMaHbOHIIA), CJICNKA WM H300paKEHUS KaMEHHBIX
OpYyAHi IEPBOOBITHOTO YEJIOBEKA (KaMHU-YOMIIEPhI, pyousia, ckpebdiia), TeOXpOHOJIOTHIecKas
Tabnauna, KoJuieKius «DopMbl COXpAaHHOCTH UCKOIIAEMbIX KUBOTHBIX U PACTCHUN.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktrueckas padota Ne 1. «M3yueHne ncKomaeMbpIx OCTATKOB PACTEHUI U JKUBOTHBIX
B KOJUIEKIUSIX).

DKcKypceust « IBOJIOLMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WU
KpaeBEUECKUI My3eid).

Tema 3. Opranu3mMbl 4 OKpYy:KawIas cpeaa.

OKoyiorus Kak Hayka. 3ajJadyd M pas3lesibl 3KOJOTMU. METoAbl 3KOJIOTHYECKHUX
HCCIIEIOBAHNM. DKOJIOTUUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHMs  OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3JYIIHAs, I[TOYBEHHas,

BHYTPHOPTaHU3MEHHAS.
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Oxonoruueckue Gakropsl. Kinaccudukaiiys 3koa0rudeckux (GakTopoB: aDMOTUYECKUE,
OMOTUYECKHE U aHTPOTIOTeHHBIE. JIeficTBHE AKOTOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuoTndeckue (akTophl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIU3M.
[IpucnocobneHusi opraHu3MoB K JeHCTBUIO abuoTuyeckux ¢akTopoB. buonornueckue
PUTMBI.

buotnueckue daktopel. Buabl OHOTHYECKHUX B3aMMOJEHCTBUN: KOHKYPEHIIUA,
XUITHAYECTBO, CHUMOMO3 u ero ¢opmbel. [lapasutusm, Koomepanus, MyTyaJu3M,
KOMMeEHCaIU3M (KBapTHPAHCTBO, HAXJIEOHUYECTBO). AMEHCATU3M, HEUTpaTu3M. 3HauYeHUE
OMOTUYECKUX  B3aUMOJCUCTBUN JUIsI  CYIIECTBOBAHMS OpPraHU3MOB B  IPUPOJIHBIX
CO00IIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKU Momyysanuu. OCHOBHBIE TMOKAa3aTeNd MOIMYJISIUU:
YUCJICHHOCTh, TUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT, MUrpamus. IuHamuka
YUCJICHHOCTH TIOMYJISIIAN U €€ PeTyJISAIns.

JlemoHncTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubr u cxemsl: kapta «l[lpupomubie 30HBI 3emnu», «Cpensl oOUTaHUS
opranusmoBy, «@Doronepuoauzmy, «llomynsmum», «3aKOHOMEPHOCTH POCTAa YHUCIECHHOCTH
MONyJIAIUK WHPY30puu-Ty henbkn», «IuieBpie menm.

JlaGopaTopHblie 1 NpakTHYeCKUe PpadoThI:

JlaGoparopnas pabdota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PAaCTEHUN U3 Pa3HBIX
MECT OOUTaHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTUE YEPEHKOB KOJIEYCay.

[IpakTueckass pabora Ne 2. «lloacuér MIOTHOCTH MOMYJSALMK pPa3HBIX BHUJIOB
pPacTEHUI».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBo  opraHu3mMoB — OuoneHo3. CrpykTypbl OuHOIIEHO3a: BHJIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (tumieBas). Buasi-nomunanTel. CBsizu B OUOIIEHO3E.

DKoJornYeckrue cucTteMbl (dkocuctembl). [loHsiTue 006 sKOCHCTEME UM OMOTEOIEHO3E.
DYHKITMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOIYIEHThI, KOHCYMEHTBI, PEIYIICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPrUM B 3KocucTeme. Tpoduueckue (MUIIEBbIE) YPOBHU
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skocucteMbl. [lumeBsle 1enu u cetd. OCHOBHBIE TOKAa3aTelnd 3KOCUCTEMBI: Ouomacca,
OPOAYKIHS. DKOJOTUYECKUE MUPAMUABL: MPOAYKIWHU, YUCICHHOCTH, OrnomMaccel. CBOMCTBa
HKOCUCTEM: YCTOMUYUBOCTh, CAMOPEryJislius, pa3BuTe. CyKieccusl.

[IpupoHbie SKOCHCTEMBI. DKOCHUCTEMBI 03€p M pPEeK. DKOCHCTEMa XBOWHOTO WU
IIMPOKOJUCTBEHHOTO JIeca.

AHTpONOreHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOo3kocucTeMbl. bruonoruueckoe u
X035IMCTBEHHOE 3HAYEHUE arpO3KOCUCTEM B YPOOIKOCHUCTEM.

buopaznoobOpasue kak  ¢akrop  ycroHumBocTH  3KocucTeM.  CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenune B. U. Bepnaackoro o 6uochepe. I'panuiipl, coctaB U CTpyKTypa Ouocqepsbl.
XKupoe BemecTBo U ero GpyHKuu. OcobeHHOCTH OMochephl Kak TII00aTbHONW IKOCHCTEMBI.
JluHaMHuecKkoe paBHOBECHE U 0OpaTHasl CBsI3b B buocgepe.

KpyroBopoThl BemeCTB U OMOT€OXMMHYECKUE IUKIIbI AIEMEHTOB (yIiepoja, a3oTa).
30HAIBHOCTH OMOchepbl. OCHOBHBIC OMOMBI CYIITH.

YenoBeuecTBO B Ouochepe 3emiau. AHTPOINOrEeHHbIE HW3MEHEHHs B Ouocdepe.
I'moGanpHbIE PKOJTOTHUYECKUE TTPOOIICMBL.

CocymectBoBanre TpupoAbl U denmoBedecTBa. CoxpaHeHHEe OMOpa3HOOOpas3us Kak
OCHOBa YycroilunBocTH Ouocgepsl. OCHOBA palMOHAIBHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U WX UCToJb30BaHue. J[ocTkeHrst OMOIOTHU U OXpaHa MPUPO/IBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Ta6muiel u cxeMbl: «IIummeBsie 1enmn», « bUOIIEHO3: cocTaB U CTPYKTYpay, «[IpupogHbie
coobuiectBay, «llenu nuraHus», «IKojorumyeckas nupamuna», «buocdepa u uenoBexy,
«IKocucTEeMa MIMPOKOIMCTBEHHOTO Jiecay, «IDKOCHCTeMa XBOWHOro Jeca», «buoienos
BoZloéMa», «ArporieHo3», «l[IpuMepHbIe aHTPOIMOTEHHBIE BO3JCUCTBUS Ha MPUPOILYY,
«BaxHen1e UCTOYHUKU 3arpsA3HEHU BO31yXa U IPYHTOBBIX BOI», «IlouBa — BaxHewas
coctaBisitorasi  Ouocheprr», «DakTopel Aerpaganuu  mouBy», «llapHUKOBBIN dhderT?,
«DakTopsl PagUOAKTUBHOTO 3arpsisHeHUs Ouocdepb», «OO0mas cTpykrypa Ouocheps,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBbIA 3kpaH Ouochepr», «Kpyrosopor

yraepoaa B ouocdepey, «KpyroBopor a3ota B MpUpOAE».
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O6GopynoBanue:  Mojelb-anmuivkamus  «TunuyHabie  OMOLIEHO3BI»,  repOapuii
«PactutenpHple  cooOmiecTBay, Koiuiekumu «buomeHo3», «Bpemurennm BaKHEUIINX
CEJILCKOXO3SIMCTBEHHBIX KYJBTYp», TepOapuu M KOJUICKIIMM PACTEHUM U KUBOTHBIX,
NPUHAICKAIIME K Pa3HbIM SKOJOTMYECKUM TpyIIaM OJHOro Buaa, KpacHas kHura

Poccuiickoii @eaepannn, n300paxkeHHs] OXPAHIEMBIX BUJOB PACTEHUI U YKUBOTHBIX.
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INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOTUN HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHMS K pPe3yJbTaTaM OCBOCHUS
00yYaroMMUCs IPOrpaMM CpeIHETo 00111ero 00pa30BaHMs: TUYHOCTHBIM, METANPEIMETHBIM
Y MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NMYHOCTHBIX PE3yJIbTATOB OCBOEHUA IpeameTa «brosorus» BBIAEIECHBI
CIIEIyIOIIME COCTaBIIOIIME: OCO3HAHME OOYYAIOMIMMHCS POCCUICKOM TI'pakIaHCKOU
UJECHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEIEIICHHUIO,
HaJM4he€ MOTUBALMK K OOYYEHHIO OHMOJIOTHH, LIEJIECHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX
yOex1eHU INYHOCTU Ha OCHOBE KIIFOYEBBIX LIEHHOCTEN U UICTOPUUECKUX TPaIULIUI pa3BUTHUS
OMOJIOTMYECKOr0 3HaHHUsA, TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroUMXxcs pyKOBOJCTBOBATHCS B
CBOEH JIESITEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMM yCTAHOBKAaMH, NPUCYIIMMH CHCTEME
OMOJIOrMYEcKOro 00pa30BaHUs, HAJIWYUE SKOJIOTMUECKOrO MPaBOCO3HAHMS, CIHOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HECHHBIE TIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHHUS IpeaMeTa « bHosIorus» NOCTUTaroTCsa B €IUHCTBE
y4eOHOM ¥ BOCIUTATEIbHOU AESITETLHOCTH B COOTBETCTBUH C TPAAUIIUOHHBIMHU POCCUNCKUMU
COLMOKYJIbTYPHBIMHU, UCTOPUUECKUMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHSATHIMHU
B 00II[ECTBE MpaBUIIaMU 1 HOPMAaMHU MOBEICHUSI U CIIOCOOCTBYIOT MPOLIECCaM CaMOTIO3HaHMUS,
CaMOBOCIIMTaHUS U CAMOPA3BUTHSA, PA3BUTUSI BHYTPEHHEN NO3ULIUN JIMYHOCTH, TATPUOTU3MA,
YBOKEHUS K 3aKOHY U MPABOMNOPANKY, YEJIIOBEKY TPY/Ia U CTApLIEMY MTOKOJEHHIO, B3aUMHOTO
yBaXK€HMsI, OEpEKHOr0 OTHOLIEHUS K KyJIbTYpHOMY HacCJeIWI0 U  TpaJuLUsM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit Penepanuu, IpUpoIe U OKPYKAIOIIEN CPELE.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUSA YyueOHOro mnpeamera «bUONOTHS» TOJKHBI
OTpa)xkaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYAIOIIMXCS PYKOBOJACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW NO3UIMEH JIMYHOCTH, CHUCTEMOW LEHHOCTHBIX OpPUEHTALIUM, ITO3UTUBHBIX
BHYTPEHHUX YOEXICHUI, COOTBETCTBYIOUIMX TPAAUIMOHHBIM ILIEHHOCTSIM POCCHICKOTO
0011eCTBa, PACIIUPEHUE KUZHEHHOTO OMBITA U ONbITA JEATEILHOCTH B MPOLECCE pEeATU3ALINU
OCHOBHBIX HANPABJIEHUN BOCIIUTATENBHOMN AESITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:
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e CchOpPMHPOBAHHOCTh TPAKTAHCKON TMO3HUIIMK OOYydYaIOIMIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

® OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEW, YBaXKEHHUE 3aKOHA H
IPaBOIOPSIKA;

® TOTOBHOCTh K COBMECTHOW TBOPYECKOH JEATEIBHOCTH TPH CO3JMaHUHM YUEOHBIX
MPOEKTOB, PEUICHUM YYEOHBIX W TMO3HABATENIbHBIX 3a/7a4, BBIMOJHEHUH OUOJOTHUYECKUX
AKCIIEPUMEHTOB;

® CIOCOOHOCTH OMPENENATh COOCTBEHHYIO TIO3HUIIMIO 110 OTHOIICHHWIO K SIBIICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

® YMEHHE YYHUTBHIBATH B CBOMX JCUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUSl JIIOJIEH C pa3HbBIMU YOEXKIECHUAMH, KYyJIbTYPHBIMH IICHHOCTSAMH U
COLUAIBHBIM TOJIOKEHUEM;;

® TOTOBHOCTh K COTPYJIHHUYECTBY B MPOIECCE COBMECTHOTO BBIMOIHEHUS YUYEOHBIX,
MO3HABATENIbHBIX U HCCIEN0BATEIbCKUX 3aJ/1ad, YBAXKUTEJIBHOTO OTHOIICHHS K MHEHUIO
OTIMOHEHTOB MPHU 00CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJIEPKAHUS;

® TOTOBHOCTh K TyMaHUTAapHOUN U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

e Cc(hHOPMUPOBAHHOCTh POCCUMCKON TPAKIAHCKONW UIAECHTUYHOCTH, NATPUOTH3MA,
YBaXXEHHUSI K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH mepel PoanHOM, ropaoCTH 3a CBOM
Kpa#, CBOO PonuHy, CBOM SI3BIK U KYJBTYPY, NPOLIJIOE U HACTOAILIEE MHOMOHAIMOHAIBHOIO
Hapojaa Poccuu;

® [[CHHOCTHOE€ OTHOUIEHWE K MPHUPOJHOMY HACIEIUIO W TMAMSATHUKAM HPHUPOIBI,
NOCTHXKEHUAM Poccnu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

® CIIOCOOHOCTh OLICHMBATh BKJaJ POCCHUUCKUX YUYEHBIX B CTAHOBJICHUE M Pa3BUTHE
OMOJIOTUU, TIOHUMAHMS 3HAYCHUs] OWOJIOTMU B TIO3HAHWM 3aKOHOB TMPHUPOJBI, B >KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBA;

e yjeilHas yOEeXIEHHOCTh, TOTOBHOCTb K CHOyXeHH0 U 3ammute (OreuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:
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® (OCO3HAHHE JYXOBHBIX LIECHHOCTEN POCCUMCKOTO HApO/Ia;

e chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIYECKOTO MOBEICHHUSI,;

® CIIOCOOHOCTH OLIGHUBAaTh CHUTYallMI0 W TNPUHUMATh OCO3HAHHBIE pEUICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

® OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYUBOTO Oy AylIEro;

® OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSAM, CO3JAaHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O IPUHSATHUSI IEHHOCTEW CEMEUHOM )KU3HU B COOTBETCTBUU C TPAAUIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

® HCTETHYECKOE OTHOIICHHUE K MUPY, BKIIIOUYAsl 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIIICHU;

® TIOHMMAaHHUE IMOIIMOHATBLHOTO BO3ACHCTBUSI )KMBOM TIPUPOJIBI U €€ IIEHHOCTH;

® TOTOBHOCTh K CAMOBBIPAKEHUIO B PAa3HbIX BUJIaX UCKYCCTBA, CTPEMIICHUE MPOSBIATH
Ka4yeCTBa TBOPUYECKOU JTIMYHOCTH;

5) ¢usnyeckoro BOCNUTAHHMSA, (POPMUPOBAHUA KYJbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIaronoJyums:

e TIOHMMaHHE W pean3allys 3J0POBOTO M OE30MacHOro oOpasza >XHU3HU (370pOBOC
MUTaHue, COOJ0/IEHNE TUTHEHUYECKHUX MPaBUI U HOPM, COTAaHCUPOBAHHBIN PEKUM 3aHATHI
U OTIbIXa, peryisipHas (Qu3nyeckas aKTUBHOCThH), OEPEeKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

® TIOHMMAaHHWE I[EHHOCTU MPaBWI HHAUBUIYATBLHOTO U KOJUIEKTUBHOIO O€30MacHOI0
MOBEJICHUS B CUTYaLUSIX, YTPOKAIOIIHNX 3[10POBBIO U )KU3HH JIIO/IEH;

® OCO3HAHHE TOCJIEICTBUIA U HETIPUATUS BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aTKOTOJI,
HapKOTHKOB, KYPEHUS);

6) TPy10BOI0 BOCIIUTAHMS:

® TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAaCcTEPCTBA, TPYI0JIt00UE;

® TOTOBHOCTh K AaKTUBHOM JICATEIBHOCTH TEXHOJOTMYECKOW W  COLUUAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUITUUPOBATH, INTAHUPOBATH U CAMOCTOSTEIHLHO BBITIOTHATh

TaKYIO ACATCIIbHOCTD,
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® WHTEPEC K pa3nudIHbIM chepaM npodecCHOHATHLHON NeITeTbHOCTH, YMEHUE COBEPIATh
OCO3HaHHBIA BBIOOP Oyaymiedl mpodeccuu U peaqru30BbIBaTh COOCTBEHHBIC >KU3HECHHBIC
TJIAHBI;

® TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BAHUIO HA TIPOTSKEHUHU BCEH
KU3HU,

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

® DKOJIOTMYECKH IIeeco00pa3sHoe OTHOIIEHHWE K TMPHUPOJE KaK MCTOYHUKY >KH3HU Ha
3emMJie, OCHOBE €€ CylIECTBOBAHUS;

® TIOBBLIIICHUE YPOBHS SKOJIOTHYCCKON KYJIBTYPBhI: IPUOOPETCHUE OIbITA TUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXHBIX MTOCIEACTBUH JJIs1 OKPYIKAIOIIEH CPEbI;

® 0CO3HaHME IrI100ATBHOTO XapaKTepa HKOJOTUUECKUX MPOOJIEM U yTeH UX PEIICHHUS;

® CIIOCOOHOCTh HCIIOJIB30BaTh IpHOOpeTaeMple IMPU HU3YYCHUH OHOJIOTHH 3HAHUS U
YMEHHSI TIpU PEUICHUU TMPOOJIeM, CBSI3aHHBIX C PalUOHAIBHBIM MNPUPOIONOJIb30BAHUEM
(cobmroieHNEe TIpaBUJI TIOBEJICHUS B MPUPOJIC, HAIIPABJIECHHBIX Ha COXpaHEHHWE PAaBHOBECHS B
IKOCHCTEMAaX, OXpaHy BHIOB, IKOCUCTEM, OHochephl);

® AKTMBHOE HENPHUITHE JICMCTBUM, MPUHOCAIINX BPEI OKPYKAIOIICH TTPUPOIHON Cpele,
YMEHHE MPOTHO3WPOBATH HeOIaronpusTHbIC AKOJIOTUYECKHUE MOCJICICTBUSA
MPEANPUHUMAEMBIX AEUCTBUU U NPEAOTBPAIIATh UX;

® HaJW4YKWE PA3BUTOIO 3KOJIOTUYECKOTO MBIIIJICHUS, SKOJOTHMUYECKON KYJIBTYPhI, OIbITA
NESITEIBHOCTH  3KOJIOTUYECKOM HAIpPaBJIICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI HWMH B
MO3HABATEIbHOM, KOMMYHUKATUBHOW Y COLUAJIBHOW TMPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOMN JIEITENLHOCTH YKOJOTUYECKON HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUS:

e CchOpPMHPOBAHHOCTL MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKH W OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JUajore KyJbTYp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

® COBEPUICHCTBOBAHUE SI3bIKOBOM W  YUTATENBCKOM  KyJIbTYpPhl KakK CpEACTBA

B3aMMOJECHUCTBUS MEXY JIIOJIbMU U MIO3HAHUS MUPA;
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® TIOHMMaHWE CHerUpUKN OMOJIOTUN KaK HAyKH, OCO3HAHUS €€ poiu B (hopMUpOBaHUH
pPalMOHAJIBHOIO HAy4YHOTO MBIIUICHHS, CO3JIaHUU LEJOCTHOrO TMpEeACTaBICHHUS 00
OKpYJ)KaloleM MHpE KaK O EeIWHCTBE NPHUPOMABI, YEJIOBEKa W OOIIECTBA, B IMO3HAHHUH
IPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUH NMPOOJIEM COXPaHEHUS MPUPOITHOTO PABHOBECHS;

e yOexAEHHOCTh B 3HAYUMOCTH OWOJOTMM JIJII COBPEMEHHOM IHMBHJIM3AIUU:
oOecrieueHHss HOBOTO YyPOBHS Pa3BUTHS  MEAWIIMHBI, CO3JaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CTIOCOOHBIX PEIIATh PECYPCHBIE MPOOJIEMbI pa3BUTHUS YEIIOBEUECTBA, MOUCKA
MyTel BBIXOJAa W3 TI00ATBHBIX 3KOJIOTMUECKHX MpOoOJIeM M 0OecrleueHus mepexona K
YCTOMYHMBOMY pa3BUTHIO, PAIlMOHAIIBHOMY HWCIIOJIB30BAHUIO TPUPOIHBIX PECYpCOB U
(hOpMHUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

® 3aUHTEPECOBAHHOCTh B TMOJYYECHUH OWOJIOTMYECKUX 3HAHUM B LEJSAX IOBBIIICHUS
oOmmiel  KyJIbTyphl, €CTECTBEHHO-HAy4YHOM TIPAaMOTHOCTH, KaK COCTaBHOM YacTH
(YHKIMOHATILHOM TPaMOTHOCTH 00ydJaronmxcsi, popMupyeMon mpu u3yueHun OUOJIOTHH;

® [IOHMMaHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCITOJIb30BaTh IOJTydYaeMbIe 3HAHHUS JJI aHalu3a M OOBSICHCHHS SIBJICHHM
OKPY’KaIOIIeT0 MUpa U MPOUCXOIAIIMX B HEM M3MEHEHMM, YMEHHE JeiaTh 000CHOBAHHBIC
3aKJTFOYCHUST HA OCHOBE HAYYHBIX (JAKTOB M HMMEIONIUXCS JAHHBIX C IICJIBIO TOYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

® CIOCOOHOCTh CaMOCTOSATEILHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS IS PEHICHUS
Mpo0JIEM B PEATbHBIX KU3HECHHBIX CUTYAIIHSIX;

® OCO3HAHHE I[EHHOCTH HAYYHOU JIEATEIbHOCTH, TOTOBHOCThH OCYIIECTBIIATh MTPOCKTHYIO
Y UCCJIEIOBATENBCKYIO JIEATEIbHOCTh UHANBUIYAIBHO U B TPYTIIIE;

® TOTOBHOCTHh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO W CaMOOOpa30BaHUIO, K
aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWH IO OWOJOTHH B COOTBETCTBUHU C >KU3HCHHBIMH
MTOTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIBTATHI
MeTtanpeMeTHBIC pe3yJIbTaThl OCBOCHUS YU4EOHOTO MpeaMeTa « BHOIOTHSD) BKITIOYAIOT:

3HaUUMBbIE I (POPMHUPOBAHUS MHPOBO33PEHHSI OOYYAIONIUXCS MEXKIUCITUTUTHHAPHbBIE

(MexxnpenMeTHble) OoOlEHAYyYHbIE MOHSATHS, OTPaXKAIOIIUe LEJIOCTHOCTh HAYYHOU KapTHUHBI

25



MUpa U crieln UKy METO/I0B MTO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, SBJICHUE, IPOLIECC, CUCTeMa, HayYHbIN (aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHUs, HCCIECAOBAaHUE, HAONIOJIEHUE, HW3MEPEHHE, OSKCHEPUMEHT U JIPYTHUX),
YHHUBEpCaIbHblE yueOHbIE N€UCTBUA (I1I03HABATEIbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIC),
obOecrieunBaromue (GopmupoBanue (GYHKIIMOHATHHOW TPAMOTHOCTH H  COIMATIBLHOM
KOMIIETEHIIUH OO0YyYaroIMXCs, CIHOCOOHOCTh OOYYarOIIMXCSl HMCIOJB30BaTh OCBOCHHBIE
MEXIUCIUIUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHbIEC YUEOHbIE TEHCTBUS B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.
MeTtanpeameTHble pe3ybTaThl OCBOCHHS IPOrPaMMBbl CPETHETO 001IEro 00pa3oBaHus
JOJIKHBI OTPAXKATh:
OByaieHHe YHMBEPCAJIBHBIMH Y4eOHBIMH MTO3HABATEIbHBIMHU ACHCTBUAMM:
1) 6a30BbIe JIOTHYECKHE TeHCTBHUS:
® CaMOCTOATEIbHO (OPMYJIMPOBATh U AKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpUBATh €€
BCECTOPOHHE;
® JCIOJIb30BaTh MPHU OCBOEHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIICHUS (aHanu3a,
CUHTE3a, CpaBHEHHUA, KiaccuPukauuu, oOO0OIIEHMs), PACKPHIBATh CMBICI OMOJIOTMYECKUX
MOHATUN (BBIAEIATh KX XapaKTEpHbIE IPU3HAKH, YCTAHABIMBATh CBS3UM C JPYTHUMH
MOHATUSIMU );
® OIpEAeNTh eI AEATEIbHOCTH, 3a/JaBasi MapaMeTpbl U KPUTEPUH HX JOCTUIKEHUS,
COOTHOCHUTH PE3YJIbTAThI IEITEIbHOCTHU C MOCTABJICHHBIMU LESIMU;
® JCIOJIb30BaTh OMOJIOTMYECKUE MOHATUS ISl OOBSICHEHUS (PAKTOB M SBJICHHUM KUBOU
MIPUPOBL;
® CTPOUThH JIOTMYECKHE PACCYKIAEHUS (MHAYKTUBHBIE, NEAYyKTUBHBIE, IO aHAJIOTHH),
BBUSIBJIATH ~ 3aKOHOMEPHOCTM M IPOTHBOPEYMS B PAacCMaTpUBAEMBIX  SIBJICHUSX,
(opMyIUpPOBaTh BHIBOJBI U 3aKITIOUEHUS;
® [PHUMEHATh CXEMHO-MOJIEJIBHBIE CPEACTBA JUUISl PEACTABIEHUS CYILIECTBEHHBIX CBS3EH
Y OTHOUICHHUH B U3y4aeMbIX OMOJIOTMUYECKUX 00BEKTAX, a TAKXKE MPOTUBOPEUHIl pa3HOTO poAa,

BBIABJICHHBIX B PA3JIMYHBIX I/IH(I)OpMaI_II/IOHHBIX HCTOYHHKAX,
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e pa3pabaTbiBaTh IUIAH pEIICHHWs TPoOieMbl ¢ YYETOM aHAIM3a WMEIONINUXCS
MaTepHaIbHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

® BHOCHUTh KOPPEKTHUBBI B JCSATEIBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB LIETISIM,
OLICHUBATh PUCKHU MOCIIEICTBUN JEATEIbHOCTH;

® KOOPAWHUPOBATH U BHINIOJHATH PabOTy B YCIOBHSX PEAIBHOTO, BUPTYaIbHOTO H
KOMOMHUPOBAHHOT'O B3aUMO/ICUCTBUS,

® pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUN KU3ZHEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

® BJIAJECTh HaBbIKAMU Y4YEOHO-HUCCIEAOBATEILCKOM M MPOEKTHOM JIESITENIbHOCTH,
HaBBIKAMU pa3penieHuss MmpoOJieM, CIOCOOHOCTbIO M TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEIICHUS NPAaKTHYECKUX 3a]ay, MPUMEHEHUIO pa3INYHbIX METOIOB
MO3HAHUS;

® UCIIOJb30BaTh Pa3JIMYHBIE BHUJIBI AEATEIBHOCTU IO IMOJYYEHUIO HOBOTO 3HAHMS, €rO
MHTEpIpETalnu, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B YUEOHBIX CUTYaIUsAX, B TOM YUCJIE TIPU
CO3/IaHUU YYEOHBIX U COLIMAIIbHBIX MPOECKTOB,;

e ¢dopMHpOBaTh HAYUYHBI THUI MBIIUICHUS, BJIAJE€Th HAYYHOW TEPMHHOJIOTHEH,
KJIFOYEBBIMU MOHATHSIMU U METOJIAMU;

e CTaBUTh U (GOPMYJIIMPOBATH COOCTBEHHBIC 3a]]la4u B 00pa30BaTEIbHON NESITEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

® BBISBIISTh MPUUYUHHO-CIICACTBEHHBIC CBSI3M W aKTYaJIU3UPOBATh 3aJady, BBIJIBUTATh
TUINIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThI IJIsl JOKa3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

® aHAJIM3UPOBATh MOJyYEHHBIE B XOJE PEIICHUS 3aJaud Pe3yJbTaTbl, KPUTHYECKU
OIICHUBATh X JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

® J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

® OCYIIECTBIIATH IEJICHANIPABICHHBIN MOUCK TIEPEHOCA CPENICTB U CIIOCOOOB JICHCTBUS B
poheCCUOHATIBHYIO CPENy;

e yMETh I[EPEHOCUTh 3HAaHMWS B TIO3HABATEIBHYID M TMPAKTUYECKYH0 00JIacTH

KHU3HCACATCIIBHOCTH,
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® yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
® BBIJIBUTATh HOBBIC HJICH, MpEJiaraTh OPUTHHAIBHBIC TOJIXOMbI M PEIICHUs, CTaBUTh
MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.
3) pabora ¢ uHpopmManmeii:
® OpHEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(MOpPMAIUH (TEKCTe y4eOHOTO Toco0us,
HAyYHO-TIOMYJISIPHOM ~ JUTEpaType, OWOJOTHYECKUX  CIIOBApSAX ©  CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTEpHETE), aHAIM3UpOBaTh WHPOPMAIMIO PA3TUIHBIX
BUJOB U (OpM TMPEICTaBICHUS, KPUTHUECKH OICHUBaTh €€ JOCTOBEPHOCTh U
HEMIPOTHBOPEUNBOCTH;
e (GopMyIMPOBATH 3aNPOCHl M MPUMEHATH PA3IUYHBIC METOABI MPH TOWCKE W OTOOpE
Oounonoruyeckor nHMOpMaIU, HEOOXOUMOI JJIsl BHITIOJIHEHUS YUEOHbIX 3a/a4;
® TIPUOOPETATH OMBIT UCIIOIH30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOT U,
COBEPIIICHCTBOBATH KYJBTYPY aKTHBHOTO MCTIOJIB30BAHMS PA3IMUHBIX TTOMCKOBBIX CHCTEM;
® CaMOCTOATEIBHO BBHIOMPATh ONTHUMAJIbHYIO (HOPMY MpPEICTABICHUS OMOJIOTUYECKON
uHdopmaiuu (cxembl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTOE);
® JCIOJIb30BaTh HAay4YHBIA S3bIK B KAYECTBE CPEJCTBA Mpu paboTe ¢ OMOIOTUYECKOMN
uH(popMaIuen: MPUMEHATh XUMUYECKUEe, (PU3NIECKUE U MATEMAaTHUYEeCKIE 3HAKU U CUMBOJIHI,
dbopmynbl, ab0peBHATYpy, HOMEHKIIATYPYy, HMCIIOJB30BaTh M IPE0oOpa30BLIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISAHOCTH;
® RBJIANCTh HABBIKAMU pPACIO3HABAaHWUS W 3alUTHl WHOOpPMAIUK, WHGOPMAITMOHHON
0€30MacCHOCTH JIMYHOCTH.
OBjaieHHe YHUBEPCAJIbHBIME KOMMYHUKATHBHBIMH JIeHCTBUSIMMU:
1) o6menmue:
® OCYHIECTBJIATh KOMMYHHKAallMM BO BceXx cdepax >KU3HU, aKTUBHO Yy4YacTBOBATh B
JUaJIore WM JUCKYCCHUHU TI0 CYIIECTBY OOCYy)kKIaeMol TeMbl (yMEHHUE 3aJaBaTh BOIPOCHI,
BBICKA3bIBATh CYXJICHHUS OTHOCHTEIILHO BBIMOJTHEHUS MpeJjiaraéMoi 3a7add, YYUTHIBATh

MHTEPECHI U COTIIACOBAHHOCTH MO3UIMHN APYTHX YUACTHUKOB IUAJIOTA UITU JUCKYCCHH);
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® pacrno3HaBaThb HeBepOaJbHbIE CpPelCcTBAa OOLICHHS, MOHUMATh 3HAYEHUE COIUAIBbHBIX
3HAKOB, IMPEANOCBHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTyalud, YMETb CMsAr4arh
KOH()JIMKTHI U BECTH IIEPETOBOPHI;
® BJAJETh PA3JINYHBIMU CIOCOOaMU OOLIEHUS U B3aUMOJACHCTBUS, IOHUMAaTh HAMEPEHUS
APYTUX JIOAEH, IPOSIBIIATH YBAKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (hopme
(bopMyIHpOBaTh CBOM BO3PAKEHUS;
e DPa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.
2) COBMeCTHAs 1eSITeJIbHOCTh:
® [IOHMMAaTh M HMCHOJb30BATHh MPEUMYIIECTBA KOMAaHIHOW M MHIMBHAYaIbHOU pabOTHI
IpU pPELIEHUH OHOJOTMYecCKOW MpoOsieMbl, 0OOOCHOBBIBATh HEOOXOJIMMOCTh NPHUMEHEHUS
IPyNIOBBIX (HOPM B3aUMOJEHCTBHS MPU PEIICHUH YUeOHOM 3a/1auH;
e BBIOMpATh TEMATHKY M METO/Abl COBMECTHBIX ACHCTBUN C YUETOM OOIIMX HUHTEPECOB,
BO3MOKHOCTEM Ka)KJI0I'0 YiIeHA KOJUICKTHUBA,;
® IIPUHUMATh LEIUM COBMECTHOW IEATEIILHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
NEUCTBUSA MO €€ JOCTHIKEHUIO: COCTABJIAThH IUIAH JEUCTBUM, PACHPEAENSATh POJIU C YYETOM
MHEHUI YYaCTHUKOB, 00CYXJIaTh pe3yJIbTaTbl COBMECTHOM pabOThI;
® OIEHMBATh KayeCTBO CBOEro BKJaJa M KaXJIOT0 YYacTHHKAa KOMaHAbl B OOLIMiA
pe3yabTaT Mo pazpaboTaHHBIM KPUTEPHUSIM;
® [Ipe/UIaraTb HOBBIE NPOEKTHI, OLICHUBATh UAEU C TIO3ULIMY HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTAYECKON 3HAYUMOCTH;
® OCYILECTBJIATH ITO3UTHUBHOE CTPATETMYECKOE IOBEIACHUE B PA3JIMYHBIX CUTYalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM.
OsBJiaieHNe YHUBEPCAIbHBIMH PeryJassTUBHBIMU AeHCTBUAMM:
1) camoopranu3anusi:
® JCIOJIb30BaTh OWOJIOTMYECKME 3HAHUS ISl BBISIBJICHHUS MPOOJIEM W UX PEIICHHS B

KN3HCHHBIX 1 y‘-Ie6HBIX CUTyalHsIX;
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e BHIOMpATHh HA OCHOBE OMOJOTHYECKUX 3HAHWUN II€JIEBBIE M CMBICIOBBIE YCTAaHOBKH B
CBOMX JEHUCTBUAX M IMOCTYNKAX MO OTHOUICHWIO K KUBOW MPHUPOAE, CBOEMY 3J0POBBIO U
3J10POBBIO OKPYKAOIINX;

® CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATEILHYIO ICSITEIbHOCTD, BHISABIISTE MPOOIEMBI,
CTaBUTh U (HOPMYIHpPOBaTh COOCTBEHHBIC 3aJa4yl B 0Opa30BaTENbHOM JEATCIBHOCTH H
KA3HCHHBIX CUTYyallUsIX;

® CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIICHHS MpOoOJIeMbl C YUYETOM HMMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEOYTCHU;

® J1aBaTh OLICHKY HOBBIM CUTYyallHUsIM;

® pacHIMPATh PaMKH YU4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTESHUM;

e JeiaTh OCO3HAHHBIM BHIOOpP, APryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pEIIEHNUE;

® OIICHUBATh MPUOOPETEHHBIN OIIBIT;

e CrocoOCcTBOBaTh (HOPMUPOBAHHMIO M IIPOSBICHUIO INMUPOKOW DBPYIUIIUA B Pa3HBIX
00J1acTSIX 3HAHUMN, TIOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIN YPOBCHbD.

2) CAaMOKOHTPOJIb:

® J1aBAaTh OILICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B AEATEIbHOCTD, OLICHUBATH
COOTBETCTBHE PE3YJIHTATOB LIEISIM;

® BIAJCTh HAaBBIKAMU I[103HABATEJIbHONW pPEGIECKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, MX pPE3yJbTaTOB M OCHOBAHWM, HMCIIOJIb30BATh
puéMBI peJISKCUH TSl OIICHKH CUTYAIIMH, BEIOOpA BEPHOTO PEIICHUS;

® YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO TPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

® [IPUHUMATH MOTHUBBI U APTYMEHTHI APYTHUX MPU aHAIIN3E PE3YJIbTATOB JIESITEIBHOCTH;

3) npuHsTHE CeOsl U APYTUX:

® TIpUHUMATH CeOsl, TOHUMAas CBOM HEAOCTATKU U JOCTOMHCTBA,

® [IPUHUMATH MOTHUBBI M APTYMEHTHI IPYTUX MPU aHAIIM3E PE3YJIbTATOB JICSITEIbHOCTH;

® TpU3HABATH CBOE MPABO M MPABO JAPYTHX HA OIMIHUOKH;

® Ppa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C MO3HIINH IPYTOTO YeIOBEKA.

INPEJIMETHBIE PE3YJIBTATBI
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ITpenmeTrHble pe3ynbraThl OocBoeHMs nporpamMmel COO mno Ouosornu Ha 0a30BOM
YpOBHE BKJIIOYAIOT cHeluduieckue A yueOHoro npeamera «buonorusy HaydHble 3HAHMS,
YMEHHSI U CIOCOOBI IEHCTBUI 1O OCBOEHUIO, UHTEPIPETALIMN U MPEOOPa30BAHUIO 3HAHUH,
BUJBI JIEATEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS M MPUMEHEHUIO 3HAHUM B pa3iMyYHbIX
y4eOHBIX CUTYyallUsIX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYaLHUX, CBA3aHHBIX C OMOJIOTHEN.
B nporpamme npenMeTHbIe pe3yIbTaThl IPEACTaBICHbI 10 TOAAM 00yUYEHHUS.

[IpeameTHbIE pe3yabTaThl OCBOEHUs y4deOHoro mnpenmera «buonorus» e 10 knacce
JOJKHBI OTPAXKATh:

¢ CcpOpMHPOBAHHOCTH 3HAHHN O MECTE M POJIM OWOJIOTMU B CHUCTEME HAYYHOIO 3HAHMS
€CTECTBEHHBIX HayK, B ((OPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUPA U
Hay4YHOI'O0 MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U 3apyOeKHBIX YUYEHBIX-OHMOJOrOB B
pa3BuTue OUOJIOrMH, (PYHKIIMOHAJIBLHOW I'PaMOTHOCTH YEJIOBEKA JUIS PEIICHUs >KU3HEHHBIX
3ajady;

® YMEHHME pacCKpbIBaTh COJIepKaHUE OUOJIOTMYECKUX TEPMHUHOB W TOHSTHM: >KHU3HB,
KJIETKa, OpraHu3M, MeTadoyiu3M (OOMEH BELECTB M NIpPEBpAICHHE SHEPruu), rOMEOCTas
(camoperynsinus), YpOBHEBas OpraHU3alMs JKUBBIX CHCTEM, CaMOBOCHPOU3BEICHHE
(penpoayKIysi), HaCJIEeACTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE;

® YMEHHE M3JlaraTb OMOJOTMYECKHe TeOpUH (KJIETOYHas, XpOMOCOMHAas, MyTallMOHHA,
LEHTpaJbHAsl JOTMa MOJIEKYJsipHOU Ouosorun), 3akonsl (I'. Mengens, T. Moprauna, H. W.
BasunoBa) u yueHus (0 LIeHTpax MHOT000pa3usi U MPOUCXO0KIEHUS KyIbTYpHBIX pacTenuii H.
W. BaBuiosa), onpeaensTh TpaHULlbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

® yMEHUE BJIaJIeTh METOJIaMU HAy4YHOI'O MIO3HAaHUS B OMOJIOTUU: HAOJIOJEHUE U OITUCaHHE
KUBBIX CHCTEM, MpPOLIECCOB M SIBJICHWW, OpraHu3alusi U MpPOBEJEHUE OMOJIOTHYECKOTrOo
DKCIIEPUMEHTA, BBIJBHKEHHUE TMIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXKIY HCCIENYEMBIMU
BEJIMYMHAMU, OOBSICHEHUE TIOJIYYEHHBIX PE3yJIbTaTOB, UCIOJb30BAaHHBIX HAYUHBIX MOHSTHUH,
TEOPHI U 3aKOHOB, YMEHHE JIE€aTh BbIBOIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

® YMEHHE BBIJIETAThH CYIIECTBEHHBIEC MMPU3HAKN BUPYCOB, KJIETOK MPOKAPUOT U IYKApHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOUHBIX OPraHU3MOB, 0OCOOCHHOCTH MTPOLIECCOB: OOMEHA BEILIECTB

M TIpEBpalleHHs] JHEPTUU B KIETKe, (OTOCHHTE3a, TUIACTUYECKOTO0 M DHEPreTHYECKOTO
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oOMeHa, XeMOCHHTE3a, MUTO3a, MEH03a, OIJI0JJOTBOPEHUSI, PA3MHOKEHUS, UHANBU Ty AJIbHOTO
pa3BUTHS OpraHu3Ma (OHTOI€HE3);

® yMEHHUE IPUMEHATH MOJIYYCHHBIC 3HAHUS I OOBSICHEHUS] OMOJIOTHYECKUX TPOIIECCOB
U SBJICHUH, JUId NPUHATHSA NPAKTUYECKUX PEIICHUN B IOBCEIHEBHON XU3HU C ILEJBIO
obecrnieueHust 0€30MaCHOCTH CBOETO 37]0POBbsI U 3JI0POBbSI OKPYKAIOIIUX JIFOJEH, COOTIOICHUS
HOPM TPAaMOTHOTO TIOBEACHHS B OKpYXalolled NPUPOAHOW Cpene, NOHUMaHUE
HEOOXOAMMOCTH UCIIOJIB30BaHUS JOCTUKEHUI COBPEMEHHON OMOJIOTUU M OMOTEXHOJIOT U JIs1
PalMOHAIBHOIO MPUPOIONOIB30BAHMS;

® YMEHHME pEllaTh 3JIEMEHTapHbIE T€HETHUYECKHE 3aJauyd Ha MOHO- M JUTHOpUAHOE
CKpEILMBAHUE, CLEMJICHHOE HAacleOBaHUE, COCTaBISATh CXEMbl MOHOTHMOPHIHOTO
CKpEUIMBaHUs JUIs IPEICKa3aHUs HACTIEA0BAHMS PU3HAKOB Y OPTaHU3MOB;

® YMEHHE BBINOJIHATH JJA0OPATOPHBIE U MPAKTUYECKHE padOThI, COOIIOATh IpaBuiIa Mpu
pabote ¢ yueOHBIM U TaO0PaTOPHBIM 000PYIOBAHUEM;

® yMEHHUE KpPUTHUYECKH OLICHUBATh U UHTEPIPETUPOBATH HH(POPMALIMIO OMOJIOTUYECKOTO
coJiep KaHusl, BKIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3JIMYHBIX UCTOUYHUKOB (CpencTBa
MaccoBoM  MH(pOpMalM{, HAYYHO-TIOMYJSpPHbIE MaTepuaibl), 3TUYECKUE AaCIEKThI
COBPEMEHHBIX UCCIIEI0BAHUN B OMOJIOTHH, MEAULIMHE, OMOTEXHOIOTUH;

® YMEHHME CO3/1aBaThb COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOIIEHMs, 00001Ias
OMOJIOTMYECKYI0 HH(QOPMAIMI0 W3 HECKOJBKMX MCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OMOJOTHUH.

[IpeameTHbIE pe3yabTaThl OCBOEHUS yueOHoro mpenmera «buonorus» e 11 knacce
JOJKHBI OTPaXKaTh:

e Cc(POpPMHUPOBAHHOCTH 3HAHUNM O MECTE W POJIM OMOJOTHMH B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U
HAyYHOTO MMPOBO33PEHMSI, O BKJIAJ€ POCCHUHCKUX U 3apyOexHBIX YUYEHBIX-OMOJIIOTOB B
pa3Butue Ouonornu, GyHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKa JUIS PEIICHUs >KU3HCHHBIX
3ajady;

® yMEHHE paCKphIBaTh COJACpKAHHE OHOJIOTHUECKUX TEPMHHOB W TIOHSATHUW: BUJ,

nonyJyisiiusi, TeHOMOHJ, DBOJIONHUS, JBWXKYIIHUE CWiIbl  ((HaKTOphl)  ABOJIOLNH,

32



IPUCIOCOOJIEHHOCTh OPraHU3MOB, BUA000pa30BaHUE, IKOJIOTUYECKUE (DaKTOPBI, SKOCUCTEMA,
MPOJIYLEHThl, KOHCYMEHTBI, PEIyLUEHTbl, LENH NUTaHUS, HKOJOrMYEecKas MHPaMHUJa,
ouoreorieHo3, ouocdepa;

e YMEHHME u3JIaraTh OHOJIOrMYecKue Teopuu (dBomtouuoHHas teopus Y. [lapBuHa,
CUHTETUYECKasl TEOPHUs 3BOIIOLUH ), 32aKOHBI M 3aKOHOMEPHOCTH (3apojpliieBoro cxoacraa K.
M. bapa, uepenoBaHus IIaBHBIX HaNpaBlieHUH U mmyTei 3somonnu A. H. CeBeprioBa, yueHus
o Oomocdepe B. WM. BepHnanckoro), omnpeaenarb TIpaHUIBI UX MPUMEHHUMOCTH K >KUBBIM
cCUCTEMAM;

® YMEHME BJIAJIETh METOJAMHU HAYYHOT'O MO3HAHUS B OMOJIOTMH: HaOII0I€HUE U OITMCAaHUE
KUBBIX CHUCTEM, IMPOIIECCOB U SIBICHUN, OpraHU3alsl U MPOBEACHHE OHOJIOrMYECKOIo
HKCIIEPUMEHTA, BBIJBUKEHUE TMIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIETyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TIOJyUYEHHBIX Pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX MOHSITHMH,
TEOPHM U 3aKOHOB, YMEHHE JIE1aTh BbIBO/IbI HA OCHOBAaHUU IIOJIy4EHHBIX PE3YJIbTAaTOB;

® yMEHHUE BBIIEIATh CYLIECTBEHHbIC MPU3HAKU CTPOCHUS OMOJOTHYECKUX OOBEKTOB:
BUJIOB, MOMYJISILUI, IPOTYLIECHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OMOr€OLIEHO30B U SIKOCUCTEM,
OCOOCHHOCTH MPOLECCOB: HACJIEICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOro oT0opa,
BUJ1000pa30BaHuUsl, MPUCIIOCOOIEHHOCTH OPTraHU3MOB, IEUCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpraHu3Mbl, IIEPEHOCAa BEIIECTB M IIOTOKA HSHEPIUM B HKOCUCTEMAX, AHTPONOTECHHBIX
M3MEHEHUH B 3KOCUCTEMAaX CBOEW MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXUMHUYECKUX
LIMKJIOB B Onocdepe;

® yYMEHHE NPUMEHSTh MOJIyYEHHbIE 3HAHUS JIJIs1 OOBSICHEHUS] OMOJIOTMYECKHUX MPOIIECCOB
U SIBJICHUM, JJIs1 NPUHATHUS MPAKTUYECKUX PELIEHUWH B MOBCEIHEBHOW XU3HU C LIEJIbIO
obecnieyeHust 6€30MaCHOCTH CBOETO 3710POBbsI U 3JI0POBBSI OKPYKAIOIIUX JIFOJEH, COOTIOICHUS
HOPM TPAaMOTHOTO TIOBEACHHS B OKpYXarolled NPUPOAHOW Cpene, MNOHUMaHUE
HEO0OXOAMMOCTH UCIOJIb30BaHUS TOCTUKEHUN COBPEMEHHON OMOJIOTUU JIJIsl palliOHATBHOTO
MIPUPOAOINOIb30BAHHS;

® YMEHHE pellaTh JIEMEHTapHbIe OMOJIOrMYECKUe 3aa4r, COCTABISATh CXEMbI MIEpeHoca

BEILIECTB U SHEPTUHU B dKOcUCTEeMaX (LIeNU MUTaHUs);
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® yMEHHE BBIMOJIHATH J1a00paTOPHBIC U MPAKTHUECKHE pabOThI, COOI0AThH IPaBUIa MPU
paboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

® yMEHHUE KPUTHUYECKH OIICHUBATh U UHTEPIPETUPOBATH HH(POPMAIIHIO OMOIOTHIECKOTO
COJIEpIKaHUsl, BKIFOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS M3 PA3TUYHBIX UCTOYHHKOB (CpE/CTBa
MaccoBOW HH(}OpMaIMK, HAYIHO-TIOMYJISIPHBIE MaTepHalbl), pacCMaTpUBaTh TI00aTbHBIC
DKOJIOTHYECKHE TMPOOJIEMBI COBPEMEHHOCTH, (OPMHPOBATH 10 OTHOIICHUIO K HHUM
COOCTBEHHYIO MO3HUIIUIO;

® yMEHHE CO3[aBaTh COOCTBEHHBIC NHCHBMEHHBIE W YCTHBIC COOOIICHHUs, 000O0IIast
Ounosornyeckyro WHGOPMAIMI0O W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HWCIOJIL30BATh

MOHSATUNHBIN anmapat OMOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmeHnoBaHue KoanuyecTBo yacon
Jlj;-)n pa3aesioB H TeM Beero Konrpoasnsie IIpakruyeckue
NPOrpaMMblI padoThI padoThI
1 buonorus kak Hayka 2 0.5
5 JKuBbIe cCTEMBI U BX 1
OpraHu3alus
3 XYWMHYECKHAM COCTAB U 8 1
CTPOEHHUE KIICTKH
4 JKuzHenesaTenbHOCTh 6
KJICTKH
PasmMHOXeHue n
5 VHJIUBUIY AJIbHOE 5 1
pa3BUTHE OPTAaHU3MOB
HacnenctBeHHOCTh M
6 W3MEHYHMBOCTD 8 15
OpraHu3MOB
7 Cenekuust OpraHu3MoOB. 3
OCHOBBI OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 1
OBIIEE KOJIMYECTBO 34 1 4
YACOB I1O ITPOT'PAMME
11 KIIACC
HaumeHoBaHue KoauvecTBO 4acoB
Jl:;_)n pa3fiei0B U TeM Beero Konrtposbubie IIpakTuueckue
MPOrpaMmbl padoThI padoThI
1 OBOJIFOLIMOHHAS 9 1
Ooumonorus
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Bo3HUKHOBEHUE U

2 pa3BUTHE )KU3HHU HA 9 0.5
3emie
3 OpraHusmsl 1 5 1
OKpy>KaroIas cpeja
4 CooOmecTBa 1 9
IKOJIOTHYECKUE CUCTEMBI
5 Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO 34 25
YACOB I10 ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA
* buonorus. O6mas 6uonorus, 10 xiracce/ Ilaceunnk B.B., Kamenckuii A.A.,
Py6roB A.M., moa penakmueit B.B. Ilaceunuk; AxkiuoHepHOEe OOIIECTBO
«31aTenbCTBO MPOCBEIICHUE).

* buonorusa. O6mas ouonorus, 11 knacc/ Ilaceunnk B.B., Kamenckuii A.A.,
Py6bmoB A.M., mon penakuueir B.B. Ilaceunuk; AxuuoHepHOe OOIIECTBO
«31aTenbCTBO MPOCBEIICHUE).

METOANYECKHUE MATEPHAJIBI 1JISA YUUTEJIA

Metoauueckue MOCOOMS ISl yUMTENs; AUAAKTUUECKUE MaTepuanbl s
YPOKOB.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI
CETU UHTEPHET

1. OOpazoBarenbHbiii moptan «Poccuiickass dSJIEKTpOHHAS — IIKOJIA»

https://resh.edu.ru/

2. «Emunas xomnekuus Iudposeix OOpazoBarenbHBIX  PecypcoB»

http://school-collection.edu.ru/

3. razera «buonorus» Www.bio.1september.ru

4. Obpa3zoBarenbHbIil mopran «S1Kmace» https://www.yaklass.ru/



https://resh.edu.ru/
http://school-collection.edu.ru/
http://www.bio.1september.ru/
https://www.yaklass.ru/
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