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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yuye6Horo npeamera «buonorun» nis ydamuxcs 10 kmaccos
pa3paboTaHa Ha OCHOBAHMM CIEAYIOIIUX HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB H
MaTepHaJIOB:

1) ®enepanbHoro 3akona "OO obOpazoBanuu B Poccuiickoit denepanuu" ot
29.12.2013 Ne 273-®3 (1.6 c1.28);

2) Ilpuka3z Munobpuayku Poccun ot 17 mast 2012 roga Ne413 «O6 yTBepkaeHUU
(denepanbHOr0 TOCYAapCTBEHHOrO0 00pa30oBaTENBHOIO CTAHAApTa CPEAHEro OOIIeTo
obOpazoBanus» (3apeructpupoBan 07.06.2012 Ne24480)

3) Ilpuka3z MunuctepcerBa npoceereHus Poccuiickoit @eneparuu ot 12.08.2022
Ne732 «O BHeceHuu u3MeHeHU B ¢efepalibHbIil TOCYyJapCTBEHHBIN 00pa30BaTeNbHbIN
CTaHAApT cpeaHero oOmero oOpa3oBaHus, YTBEPXKACHHBbIH MUHHCTEPCTBOM
oOpazoBanuss u Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 roma Ned13»
(3apeructpuposan 12.09.2022 Ne70034)

4) Ilpuxa3 MunucrtepctBa npocseuieHuss Poccuiickoit @enepaunn ot 18.05.2023
Ne 371 “O6 yrBepxnaennu QeaepabHOWM 00pa3oBaTEeIbHON TPOTPAMMBbI CPEIHETO
obmero obpazoBanus’ (3apeructpupoBan 12.07.2023 Ne74228)

IIpu paszpaboTke mporpaMmbl IO OHOJOTHM  TEOPETHUYECKYID  OCHOBY
JUTISL OTIpeIeICHUsT TTOAXOA0B K (POPMHUPOBAHUIO COJIEp)KaHUs YU4eOHOTO MpeaMeTa
«buonorus» COCTaBUJIM: KOHIICTITyaJIbHbIC MOJIOKEHUS dIocC COO
0 B3aMMOOOYCJIOBJICHHOCTH IIeJIeH, coaep KaHus, pe3yJIbTaTOB 00yUYeHHs U TpeOOoBaHUM
K YPOBHIO IOJTOTOBKH BBITYCKHHUKOB, TOJIOKEHUS 00 OOIMX IENAX W TIPHHIUIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO O00IIero o0pa3oBaHus
B Poccuiickoit deneparuu, a Takke MOJOXKEHUS O crienuduke Ouojgorun, e€ 3HaUYCHUU
B TIO3HAHUU JKUBOW MPUPOJIBI U 00ECTICUCHUH CYIIIECTBOBAHMSI YEJIOBEUYECKOTO 00IIIEeCTBA.
CornacHO Ha3BaHHBIM TIOJIOKEHHSIM OIPEICICHbl OCHOBHBIC (YHKIIMH TPOrPAMMBI
110 OMOJIOTHH | €€ CTPYKTYpa.

IIporpamma mo Oumosioruu ga€T MpeCTaBICHHE O IENsIX, 00 0OImel crpaTeruu
oOydeHWMsI, BOCIIUTAHUSI W PAa3BUTHUS OOYYAIOMIMXCSA CPEACTBAMH Y4eOHOTO TpeaMeTa
«buonorus», ompenenser o0A3aTEIbLHOE MPEAMETHOE COAEpP)KAHHE, €ro CTPYKTYpY,
pacrpeiesieHue Mo pa3aeiaaM u TeMaM, peKOMEHIyEMYIO MOCIeA0BaTEIbHOCTh U3YUEHUS
y4e0HOTO MaTepHalia ¢ yI6TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
o0pa3oBaTeIBLHOTO MPOIIECCa, BO3PACTHBIX OCOOEHHOCTEH 00YyJarONIXCs.

B mporpamMe 1mo OMOJIOTHH TakK)Xe YYHUTHIBAIOTCS TPEOOBAHMS K TUIAHUPYEMBIM
JUYHOCTHBIM, METAllpeIMETHBIM M  TPEAMETHBIM  pe3ylbTaTaM  OOydYeHHS
B (OPMHPOBAaHUM OCHOBHBIX BMJIOB Y4€OHO-IIO3HABATEIBHOU AEATEIHHOCTH/YU4EeOHBIX
JNeNUCTBHIM 00yYaroUXCs 0 OCBOCHUIO COJIEpKaHUsI OMOJIOTUYECKOro 00pa30BaHusl.

B mporpamme no 6mosiorum (10 kiacc, 0a30BbIil ypOBEHB) peaan30BaH MPHHIIKIL



MIPEEMCTBEHHOCTH B M3Y4Y€HUU OHMOJIOruu, Ojarojgapsi 4yemy B Hel

MIPOCMATPUBACTCS HAMPABIECHHOCTh HA PA3BUTHE 3HAHUH, CBI3aHHBIX C (JOPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, IICHHOCTHBIX OPHCHTAIMH  JMYHOCTH,
HKOJIOTUYECKOTO MBIIIICHUS, TPEJCTaBICHUN O 3I0POBOM 00pase KHU3HU U OEPEKHBIM
OTHOILIEHUEM K OKpyXXarolen npuponHoit cpexne. IloatoMy Hapsany ¢ uU3yyeHHEM
00IIEOMOIOTUYECKUX TEOPHUMA, a TAKXKE 3HAHUH O CTPOSHUHU JKHUBBIX CHCTEM Pa3HOTO
paHTa M CYINIHOCTH OCHOBHBIX TPOTEKAIOIIMX B HUX TPOIECCOB B Iporpamme
10 OMOJIOTHH YACIICHO BHUMAaHHE UCITOJIb30BAHMIO TIOJYYEHHBIX 3HAHUH B ITOBCETHEBHON
YKU3HU TS PEIICHUS MPUKIIATHBIX 3a7a49, B TOM YHCIIC: TPOPUITAKTUKHA HACICACTBEHHBIX
3a00JIeBaHU 4YeJIOBEKa, MEIMKO-TEHETHYECKOTO0 KOHCYJIbTUPOBaHUS, OOOCHOBaHUS
AKOJIOTUYECKH I1eJIeCO00Pa3HOr0 IOBECHHS B OKPY>KAOIIEH PUPOTHON Cpe/ie, aHaIn3a
BIMSHUS XO3SWCTBCHHOW JEATEIBHOCTH YEJIOBEKa HAa COCTOSHUE TMPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHWE BHHMAaHHS K MPUKIATHOW HAMPABICHHOCTH
yuebHOro mpenMera «bHONOTHSA» TPOAMKTOBAHO HEOOXOAMMOCTHIO OOECIIeueHUs
YCIIOBUW IS PEIICHHUS OJHOW W3 aKTyaJbHBIX 3a/1ad IIKOJBHOTO OHOJOTHYCCKOTO
o0pa3oBaHHs, KOTOpas TpeArnoiaraeT (GOpMHpPOBaHHE Y OOYYArOIIUXCS CIIOCOOHOCTH
aJanTHPOBATHCS K M3MEHCHHUSIM JIMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpA.

[Iporpamma 1Mo OWOJIOTMM SIBJIICTCS OPHEHTHPOM JUISI COCTAaBJICHHS pPadOunx
IpOrpaMM, aBTOPbl KOTOPBIX MOTYT MPEJIOKUTH CBOM BapHUaHT MOCIEI0BATEIHHOCTU
U3Y4YEeHHs] U CTPYKTYpbl y4eOHOTO MaTepuaia, CBOE BUACHHUE MyTell (HopMUpOBaHUS
y oOyvaroruxcs 10 KiIaccoB MpeAMETHBIX 3HAHUM, YMEHUW M CrocoOoB yueOHOM
JESTENbHOCTH, a TaKXKe METOJIMYECKUX PEeIIeHUH 3a7ad BOCIUTAHUS M Pa3BUTHS
cpencTBaMu yuebHoro npeameta «buomorusy.

buonorust Ha ypoBHe cpenHero oOmero oopa3oBaHusl 3aHMMAaeT BaXHOE MECTO.
OHn ob6ecrnieunBaet popMupoBaHUE y 0O0YUAIOIIUXCS MPEICTABICHUN 0 HAYyYHOW KapTHUHE
MUpa, pacmupsieT U 0000maeT 3HaHUS O KUBOM MpHUpoAe, €€ OTIMYUTEIBHBIX
NpU3HAKaX — YPOBHEBOM OpraHU3alMKM U SBOJIOLWHU, CO3/1aET YCIOBHS JJIsl: MMO3HAHMS
3aKOHOB >KUBOW MPHUPOJBI, POpMUPOBAHUS (PYHKIIMOHATBHON TPaMOTHOCTH, HABBIKOB
3I0pOBOTO M Oe30macHOro odpasza KU3HH, SKOJIOTHYSCKOr0 MBIIUICHHUS, IIEHHOCTHOT'O
OTHOINICHUS K )KUBOU MPUPOJE U YETIOBEKY.

bonpiioe 3HadueHne OWONOTHS MMEET TaKKe /I PEHICHHS BOCHUTATENIBHBIX WU
pPa3BHUBAIOIIMX 3a]a4 CPEeIHEro oOIero oOpa3oBaHUs, COIUAIM3AIUU O00YUYaIOIUXCS.
N3yuyenue Ouonoruu obecrieuynBaeT yclIoBUS S (OPMHUPOBAHUS MHTEIICKTYAIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HMHTETpAaIlii OMOJIOTMYECKUX 3HAHWUW C TPEACTABICHHUSIMHU W3 JPYTHUX
y4eOHBIX TPEIMETOB, B YAaCTHOCTH, (QU3WKH, XUMUU © Treorpaduu. Hazpanbie
MOJIOKEHUS O TIPEeTHa3HAUYCHNN y4eOHOTO peaMeTa « buoIorus» coCTaBUIU OCHOBY JJIS
OTIpEJICICHHs] TOAXOJ0B K OTOOPY H CTPYKTYPUPOBAHHWIO €ro  COJACpPIKAHUA,
MPEICTaBICHHOTO B MIPOTpamMmMe Mo OMOJIOTHH.

Ot6op conepxkanuss ydyeOHoro mpeamera «buonmorusi» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C TO3UINI KYJIbTYPOCOOOPA3HOTO MOJIX0/a, B COOTBETCTBHH C KOTOPHIM
oOydJaromuecs: TOJDKHBI OCBOWTH 3HAHUS M YMEHWsI, 3HAYUMBIC TSI (POPMUPOBAHUS



oO11el KyJIbTypbl, ONPEAEIAIOIME aJeKBATHOE TOBEACHUE YEJIOBEKA B OKPYIKaOIIeH
MIPUPOJIHOM cpejie, BOCTPEOOBaHHBIE B TOBCEIHEBHOM KU3HU U MPAKTUYECKOU
nestenbHocTH. Oco00oe MecTo B 3TOM CUCTEME 3HAHMM 3aHUMAIOT JIEMEHTBI COJIepKaHus,
KOTOpbI€ CIy>KaT OCHOBOM mig (OpPMUPOBAHUS MPEJCTABICHUM O COBPEMEHHOM
€CTEeCTBEHHO-HAYUYHON KapTHUHE MUPA U IEHHOCTHBIX OPUCHTAIUSAX JTUYHOCTH,
CIOCOOCTBYIONIMX TYMaHU3AIMKU OMOJIOTHYECKOT0 00pa30BaHuUs.

CtpykTypupoBaHUE COAEpKaHWsA Y4eOHOro MaTepuasa B  MPOrpaMMe 1o
OMOJIOTUM  OCYIIECTBJIEHO C YYETOM NPUOPUTETHOrO 3HAYEHHUS 3HAHUU 00
OTIUYUTENIBHBIX OCOOCHHOCTAX KMBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3aluU U
HBOJIIOLMHU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHOro npeamMera «buonorus»
BBIIEJIEHBI CIIEYIOLINE COAEPKATENbHBIE JIMHUU: «bHOIOrns Kak Hayka. MeTozsl
HAy4YHOTO NOo3HaHUA», «KieTka kak Ouonorudeckas cucteMa», «OpraHusm Kax
Oouonorunyeckas cucreMay, «Cuctema 1 MHOroo0pa3ue OpraHu4ecKoro Mupa,
«OBOTIOLMS )KUBOM MTPUPOJB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTI.

Lenb nzydenust yueonoro npeameta «buosorus» Ha 6a30BOM ypOBHE — OBJIAJICHUE
00y4JaroImMUMHCS 3HAHUSMH O CTPYKTYPHO-(YHKITMOHAITBHOW OpraHU3aIluy KUBBIX CHCTEM
pa3HOrO paHra W TMpUOOpPETeHHE YMEHUN MCMIOIb30BaTh ATH 3HAHUS JJIA
IPAMOTHBIX JCHCTBHI B OTHOIICHUH OOBEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3JIMUHBIX
KU3HEHHBIX MPOOIIEM.

Joctwxenue  nenu  u3ydeHuss — ydeObHoro — mpeamera  «buonorus» Ha
0a30BOM YpOBHE 00ECIIEYMBAETCS PEIICHUEM CIICTYIOIIMNX 3a]1ay:

OCBOEHHE 00YYaIOUUMUCS CUCTEMbI 3HAHUI O OMOJIOTUYECKUX TEOPHUIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEpPHOCTSX, THUIIOTe3aX, MpaBWiaxX, CIyXaluX  OCHOBOW IS
dbopMuUpOBaHUS IPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE MHUpPA, O METOaX
HAYYHOTO TIO3HAHUS, CTPOCHUU, MHOTO00pa3HH U OCOOCHHOCTSIX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHu3allid, BBLAAIOIIMUXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBAHUSAX B
OHOJIOTHH;

dopMupoBanue y OOydYalOIIMXCS  TO3HABATENbHBIX, HWHTEIUICKTYaIbHBIX U
TBOPUYECKHUX CITIOCOOHOCTEH B IPOIIeCcce aHaIN3a JaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUH
Hay4HbBIX B3IJISI0B, UIE€H U OJXO0B K U3YYEHHIO KUBBIX CUCTEM PA3HOTO YPOBHS
OpraHu3aluy;

CTaHOBJICHHUE Y 00 yJarOMIMXCs 001IeH KyIbTyphl, PYHKIIMOHATIBHON TPaMOTHOCTH,
pa3BHUTHE YMEHUN OOBSICHITH M OIEHUBATH SIBJICHHS OKPYKAIOIIETO MUPa KUBOU
MPUPOJIbI HA OCHOBAHWH 3HAHUM U OIBITA, OJYYEHHBIX MPU U3YYCHUU OMOJIOTUH;
dbopMupoBaHUe y 00y4arONUXCsl YMEHUH WIUTIOCTPUPOBATH 3HAUCHUE OMOJIOTHIECKUX
3HAaHUM B MPAKTUYECKON NEATEIIbHOCTH YEJI0BEKa, PA3BUTHH COBPEMEHHBIX MEAUIIUHCKUX
TEXHOJIOTMH U arpoOMOTEXHOJIOTHIA;

BOCIUTAHUE YOEKIEHHOCTU B BO3MOKHOCTH IMO3HAHUS YETIOBEKOM >KHBOM PUPO/IBI,
HEO0O0XOUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOIOICHUS] STUYECKUX HOPM MPHU
MPOBEJCHNUN OMOJIOTUYECKUX HCCIIEI0BAHUM;

OCO3HAHUE IEHHOCTH OMOJIOTMYECKUX 3HAHUH JJ1sl TOBBILICHUS] YPOBHSI YKOJIOTHYECKOM
KYJbTYpbL, U151 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



MPUMEHEHUE IPUOOPETEHHBIX 3HAHUM U YMEHUW B TIOBCEIHEBHOW KU3HU IS
OLICHKH TIOCJIEJICTBUI CBOEH JESTEIIBHOCTH M0 OTHOILIEHHIO K OKPY’KaIoILIEen cpeae,
COOCTBEHHOMY 37I0pOBbI0, 00OCHOBAaHUE U COOJIIOJIEHHE MEp TPODUIAKTUKHI
3a00s1eBaHU.

B cucreme cpennero ob6mero oOpa3zoBanus —«buomorus», u3ydaemas Ha
0a30BOM YPOBHE, SIBJISIETCS] 00sA3aTENbHBIM YU€OHBIM IPEIMETOM, BXOISAILIUM B COCTaB
npeaMeTHol o0nacTu «EcTecTBEHHO-HAyUYHbIE TPEAMEThBI.

OO611ee 9nciio YacoB, pEKOMEHI0BAaHHBIX IS u3ydeHus ouosnoruu B 10 kiacce — 34 yaca
(1 gac B Henento).



COIAEPKXAHUE OBYUEHUA

Tema 1. BuoJiorus Kak HayKa

buonorus kak Hayka. CBs3p OHOJIOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMU
U APYTUMH €CTECTBEHHBIMU HayKaMH, (puiiocopueit, STUKOM, SCTETUKON 1 mpaBoM. Poiib
Ouonorun B (GOPMHUPOBAHMU COBPEMEHHOW HAydyHOM KapTHUHB Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonbl TMO3HAHUS KUBOW TPHUPOABI (HAOIIOJEHUE, SKCIEPUMEHT, OIMCaHUE,
U3MepeHue, Kiaccupukalus, MoJIeTMpoBaHUe, CTATUCTHYECKas 00paboTKa TaHHBIX).

Jemoncmpayuu:
Ilopmpemuwr: Y. [lapun, I'. Menaens, H.K. Konbuos, k. Yorcon u @. Kpuk.
Tabauyvt u cxemol: «MeTOIbI TO3HAHUS YKUBOW TTPUPOJIBIY.

Jlabopamopnovie u npakmuyeckue paoomol:
[Tpaktnueckas paborta Ne 1. «Vcmonap30BaHKe Pa3IMYHBIX METOJIOB MPU M3yUCHUU
OMOJIOTHYECKUX OOBEKTOB.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3aLMS

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT Hu3ydeHus Ouonoruu. Otiauuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOUW MPUPOIBI.

CgoiicTBa OHMOCHUCTEM W WX pa3zHooOpasue. YPOBHM OpraHu3aIllud OHUOCUCTEM:
MOJICKYJISIPHBIM, KIJIIE€TOYHBIA, TKAHEBBIM, OPTraHW3MEHHBIN, MOIMYJISALUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeoIeHOTHYECKH ), OrochepHBIit.

JMemoncmpayuu:

Tabauyvt u cxemvi: «OCHOBHBIC MPU3HAKH KU3HNY, «Y POBHHU OpraHU3AIUN KUBOU
IPUPOIBI.

Obopyoosanue: moaenb monekynsl JIHK.

Tema 3. XuMHU4YecKHIi COCTAB U CTPOEHHUE KJIETKHU

XUMUAYECKUA COCTAB  KJIETKM. XHUMHYECKHUE DIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHUKpPO3JeMEeHThl. Bosla 1 MUHEpaibHbIE BELIECTBRA.

@YyHKIHUH BOJIBI U MUHEPAJbHBIX BEIECTB B KieTke. [logaep:kanre ocMOTUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHune O€nKOB. AMHHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3ameHumble U 3aMEHHMblE AMHHOKHUCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OETKOBOM MOJIEKYJbl (TIEpBUYHAS, BTOPUYHAS, TPETUUHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornueckue GyHKIIMU OEIKOB.

depMmeHTHl — Omonornyeckue kKaramuzaTopbl. CTpoeHHEe (QepMeHTa: aKTUBHBIN
1eHTp, cyocrpatnas crenuduanocts. Kobepmentsl. Butamunasl. Otinuans gepMeHTOB
OT HEOPraHUYECKUX KaTaIu3aTopoB.



VYrneBoabl: MOHOcaxapuibl (TJIOK03a, pudo3a U JE30KCUPH003a), Jucaxapuibl
(caxaposa, JakTo3a) MW  MoOJUcaxapulbl  (Kpaxmaja, TJMKOT€H, IIEJUII0I03a).
buonoruyeckue pyHKIMHU yTrIeBOAOB.

Jlununel: Tpurnuuepusl, GocPoaunuasl, crepouasl. ['uapopunbHO-THAPOPOOHDBIE
cBoiicTBa. buonormueckue ¢Gynkuuu nunuaoB. CpaBHEHUE YIriIeBOAOB, OEIKOB U
JUNUAOB KaK HCTOYHUKOB YHEPTUU.

Hyxnennossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnoT. Ctpoenue u ¢pynkuuu JHK. Crpoenune u ¢pynknuun PHK. Bunsr PHK. ATO:
CTpoeHue U QyHKLHUU.

[HuTtonorust — Hayka o kieTke. Kiierounast reopusi — npumMep B3auMOJEHCTBUS UIeH
1 (aKTOB B HAYYHOM MO3HAHUH. METObl U3yUeHUs KIETKH.

Krnerka kak unenoctHas »xuBas cucreMa. OOmIMe NpU3HAKK KIETOK: 3aMKHYTas
HapyxHas memOpana, monekyasl JIHK kak renermyeckuil anmmapar, cUCTEMa CHHTE3a
Oeka.

Tunsl KIETOK: dyKapuoTUYecKas U Mpokapuotuyeckas. OCoOOEHHOCTH CTPOCHHUS
npokapuoTudeckoit kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHne 3yKapuOTHUYECKOM
KJIeTKA. OCHOBHBIE OTIMYMS PACTUTEIBHOM, )KUBOTHOM ¥ TPUOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHas CTEHKa, TJIMKOKAIHUKC,
ux ¢(ynkuuu. Ilnazmatudeckass mMemOpana, e€ cBoiicTBa M ¢yHKuuu. lluroruasma
u e€ opra"ouasl. OnHomemOpaHHble opraHouisl kietku: OIIC, anmmapar ['onbmxwy,
mu3ocoMbl.  lloslyaBTOHOMHBIE OpraHOMIBI KJIETKHM: MHUTOXOHJAPHWH, IUIACTUIBI.
[TpoucxoxxaeHne MUTOXOHAPUN U macTua. Buasl minactua. HememOpaHHbIe OpraHouabl
KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJU, PECHUYKH, KIYTUKH. DYHKIIUU
OpraHOWJOB KJIETKU. BiatoueHus.

SAnpo — peryasTopHblii LeHTp kieTku. CTpoeHue sapa: siaepHas 000J04Ka,
KapuoIuia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KIICTKE.

JHemoncmpayuu:

llopmpemuwi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauknun, K.M. bap.

Juacpammul: «PacnpeneneHne XUMHAYECKUX 3JIEMEHTOB B HEXUBOU IIPUPOIEY,
«Pacnpenenenne XMuMHUYECKUX SJIEMEHTOB B JKUBOM MIPUPOIE».

Tabnuysr u cxemvi: «llepuonnueckas TaONMHMIIAa XUMHUYECKHUX DIEMEHTOBY,
«CtpoeHne MOJEKyJbl BOJbl», «buocuHtes Oenka», «CTpoeHHE MOJICKYJbl O€lKay,
«Ctpoenue pepmentar, «Hykneunossie kuciotel. JIHK», «Ctpoenne monekynsr ATD,
«CTpoeHHne >yKapUOTHUYECKOU KIETKn», «CTpoeHHe >KMBOTHOM KIETKHW», «CTpoeHue
pacTUTENbHOM KIIETKN», «CTpOoeHHE MPOKapHOTUUECKON KieTku», «CTpoeHue sapa
KJIECTKNY, « YTICBOABI», «JIMIUIBI.

Obopyooeanue: CBETOBOM MHUKpPOCKOIN, O0OpyAOBaHWE [JIsi IPOBEACHUS
HaOJIOJICHUM, U3MEpPEHUM, HSKCIEPUMEHTOB, MUKPOIPENApaThl  PACTUTEIBHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KJIETOK.



Jlabopamopnbsie u npakmuueckue padomol:

Jlabopartopnas padota Ne 1. «M3yueHne KaTaIUTUUYECKOW aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe amuiIa3bl UK KaTajasbl)».

Jlaboparopnas padota Ne 2. «3ydyeHue cTpoeHUs KIETOK PACTEHUM, KUBOTHBIX U
OaxkTepuil O] MUKPOCKOTIOM Ha TOTOBBIX MUKpPOTIpENapaTax U UX OMUCAHHEY.

Tema 4. /KusHenessTeIbHOCTH KIETKH

OOMeH BemiecTB, WIM MeTa0oIu3M. AccUMWISALIMS (TJIACTUYECKUM 0OMEH)
U JUCCUMWIALMS (PHEpreTuueckuié OoOMEH) — JBE CTOPOHBI €JIMHOTO Tpoliecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUsS BEIIECTB W DJHEPrUM B TMOHUMAHUM
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOPHBIN U TeTeporpodHbiii. Pons dhepmeHTOB
B 0OMEHE BEIIECTB U IIPEBPAICHUN SHEPTUHU B KIIETKE.

®dotocunte3. CBeroBas u TeMHoOBas (asbl porocuHTe3a. Peakiuu dorocuHTe3a.
DddexTuBHOCTH hoTOCHHTE3a. 3HAUeHUE (OTOCUHTE3A ISl KU3HU Ha 3emuie. Biusinue
yCJIOBHHM cpeibl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIMICHHS €r0 MPOAYKTUBHOCTU
y KyJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XeMOCHUHTE3UPYIoIe 0aKTepUu. 3HAUCHHE XEMOCHUHTE3a ISl )KU3HU
Ha 3emiie.

OHepretuueckuii oOMeH B KieTke. PacimienyeHue BemiecTB, BbIICIICHUE
U aKKyMYyJUpPOBaHUE SHEPTHH B KJIETKE. DTambl YHEPreTUHYECKOro oomeHa. [nmukonus.
bpoxenune u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnutensHoe PochoprupoBanre. IHPEKTUBHOCTD SFHEPreTHIECKOro oOMeHa.

Peakiiuu matpuuHoro cunHTte3a. ['enerudeckas nadopmarus u JIHK. Peanuzamus
reHeTHYeckod uHpopMaIlMu B KiIeTke. ['eHeTHyeckuil KOJ M €ro CBOMWCTBA.
Tparckpunums — matpuanblii cuate3 PHK. Tpancnsuus — 6nocunTe3 Oenka. DTamsl
TpaHcsaiuu. KonupoBanre aMuHOKHUCIOT. Poib pubocoM B OrocuHTE3€e OemKa.

Heknerounsle (Qopmbl KU3HU — BUPYCHL. VcTOopusi OTKpBITUSL BUPYCOB
(.M. HWBanoBckuii). OCOOEHHOCTH CTPOCHHS M >KM3HCHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuii, ;)KUBOTHBIX M YEJIOBEKAa, BBHI3BIBAEMBIE BHUPYCAMHU.
Bupyc ummynonedunmra uenmoBeka (BUY) — Bo3Oymurens CIIWla. OOpatnas
TPAHCKPHUIIMS, peBepTa3a u uHTerpasa. [IpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIeBaHU.

JHemoncmpayuu:

Ilopmpemuwr: H.K. Konbsuos, /{.1. UBanoBckuii, K.A. Tumupsses.

Tabauyvt u cxemwr: «Tunel mnwmTaHESA», «MeTabomm3am», «MHUTOXOHAPHS,
«OHepreTHyeckuii  oOMeH», «Xioporact», «®DotocurTe3y, «CtpoeHue JIHK»,
«CTtpoeHue W (QyHKIHMOHHpPOBAHHE TeHa», «CuHTE3 Oenka», «[ CHEeTHYeCKHA KO,
«Bupyce», «bakrepuodarn», «Ctpoenume wu xu3HeHHbIH 1wk Bupyca CII]la,
0aktepuodaray, «Permmukamus JHK».

Obopyoosanue: wmopenu-ammmkanun «Yasoenne JIHK wu  TpaHckpummmsy,
«buocunres Oenkay, «CTpoeHue KIeTKn», moaelb cTpykTypsl JJHK.



Tema 5. PazmHokeHMe U MHAMBUYAJIbHOE PA3BUTHE OPraHU3MOB

KiteTouHblil UK, WIK )KU3HEHHBIA LUK KieTku. MHTepdasza u muto3. [Ipouecchl,
nporekatroume B uHTep¢asze. Permkauus — peakuuss marpuydoro cuHtesa JIHK.
Crpoenue XxpoMocoM. XpOMOCOMHBIN HA00Op — KapuoTUll. JIUTUIOUIHBINA U TarIOWIHBIN
XpOMOCOMHBIE Ha0opbl. XpomaTuibl. [lUTONOrMueckue OCHOBBI Pa3MHOXKEHUS U
VHJIMBU1YaJIbHOTO Pa3BUTUSI OPTaHU3MOB.

Jenenne knetkn — Muto3. Craauu mutosa. [Ipoueccsl, MpoucxoAsue Ha pa3HbIX
cTaausIX MUTO3a. bruomornueckuil CMbICI MUTO34.

[IporpamMmmupyemasi Tu6€Ib KIETKU — allONTO3.

dopMbl pa3MHOXKEHMsI OpPraHU3MOB: Oecroysioe W ToJioBoe. Buabl 6ecrnosioro
Pa3MHOKEHMS:  JICJICHUE  HAJABOE, I[IOYKOBAaHUE OJHO- M  MHOTOKJIETOYHBIX,
CropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKEeHHE. VICKYCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €0 3HAYEHUE NI CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIUYHS OT OECIOI0TO0.

Meito3. Craguu wmeio3a. Ilpoueccel, npoucxoadiivue Ha CTaausx Menosa.
[ToBenenue xpomocom B menose. Kpoccunrosep. bruonornueckuii CMbICH U 3HAYEHHUE
Meno3a.

I'amerorenes — mporecc 0Opa3oBaHMs TOJOBBIX KJIETOK y KUBOTHBIX. [losioBbIe
JKeJe3bl: CEMEHHUKH U sSMYHUKU. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT
(cepmaro3ous, sHIEKIETKa) — crepMaTroreHe3 W ooreHe3. OCOOEHHOCTH CTPOEHUS
ANIEKIIETOK U ciepMaTo3ouaoB. Omnonorsopenue. [lapTreHorenes.

WuauBuayanbHoe — pa3BuTue  (OHTOreHe3).  OMOpHUOHANbHOE  pa3BUTHE
(omOpuorene3). Jtanbl 3MOPUOHANIBHOTO PA3BUTHUA y TIO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, racTpyJIsIIus, OpraHoOTeHe3. [TocTamOpuoHanbHOE pa3BUTHE.

Tunsl MOCTIMOPHMOHAIBHOTO Pa3BUTHS: TpsMOE, HempsMoe (JIMYMHOYHOE). BnusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YpOACTBA.

Poct u pa3Butne pacteHuil. OHTOreHE3 LIBETKOBOT'O PACTEHUS: CTPOECHUE CEMEHH,
CTaJlUH PA3BUTHS.

Hemoncmpayuu:

Tabnuysr u  cxemvl: «DOpMBI pa3MHOXKEHHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHHUE Y LIBETKOBBIX PAaCTEHUI», «BeretaTuBHOE Pa3MHOXKEHHUE PACTCHUN,
«/lenmenue kieTkn OakTepuity, «CTpoeHHE MOJTOBBIX KIETOK», «CTPOCHHUE XPOMOCOMBI,
«Kinetounbiid mukn», «Pemmkanus [JHK», «Mutosy», «Meio3y», «IIpsmoe u Henpsimoe
pazButuey», «l'ameTroreHe3 y MICKOMUTAIOMUX M YesoBekay, «OCHOBHBIE CTaJIUU
OHTOT€HE3a.

Obopyodosanue: MHKPOCKOII, MUKPOITPENAPATHI «CnepMaTo30u bl
MJICKOMUTAIOMIETO», <« SHIEeKIeTka MIeKonuTaromero», «KapuokuHes B KJIeTKax
KOpelIKa JIyKa», MarHuTHas Mojelb-anmmuiukanus «Jlenenune knerkn», monens JHK,
Moieinb MeTadazHOW XPOMOCOMBI.



Jlabopamopnbsie u npakmuueckue padomol:

Jlabopatopnas pabota Ne 3. «HaGnronenne MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa Ha TOTOBBIX MHUKpOTIpEriapaTax.

Jlaboparopnas pabota Ne 4. «M3yueHue CTpOCHHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOTIPEIIapaTax.

Tema 6. HaciiencTBeHHOCTH M K3MEHYUBOCTH OPTaHM3MOB

[Ipenmer u 3amaun reHetuku. Mctopus pasBuTHs TeHETUKU. Poiib LUTOIOrMH
1 SMOPHUOJIOTUU B CTAHOBJICHUM T€HETHKU. BKJam pocCUUCKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE T'€HETUKU. METOJIbl TeHEeTUKU (THOPUI0NIOTHYECKUM, IUTOTCHETUUECKUN,
MOJICKYJISIpHO-TeHeTUUeCcKuit). OCHOBHBIE TE€HETUYECKHE TOHATUS. [ eHeTuueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaXx CKpPEIINBaHUIA.

3aKOHOMEPHOCTH HAcCJEI0BaHUsA TMPU3HAKOB, YyCTaHOBIEHHbIE ['. Menuaenem.
MonorubpuHoe ckpemuBaHue. 3aK0H €IMHO-00pa3usi THOPUJIOB MEPBOTO MOKOJICHUS.
[IpaBuno 1OMHUHUPOBAaHUS. 3aKOH PacUICIUICHUS MPU3HAKOB. [ MMIOTE3a YUCTOTHI TaMeT.
[TonHOE U HEMOTHOE JOMUHUPOBAHHUE.

JlurnOpuiHOe CKpelIMBaHue. 3aKOH HE3aBUCHMOTO HACIEIOBaHMS TPU3HAKOB.
[{uToreHeTyeckrue  OCHOBBI  JUTHMOPUIHOTO  CKPEIIMBaHUSA.  AHAIU3UPYIOIIEe
ckpemuBanue. Mcnosib30BaHKWE AaHATU3ZUPYIOLIETO CKPEIIMBAHUS [JI1 OINpEeJICHUs
TeHOTHIIa OCOOM.

CueruieHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mno cCleruieHHOMY
HacJieI0BaHUIO TeHOB. Hapylienue cienieHus reHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasl TEOpHUsI HACIEICTBEHHOCTU. | e HETHUECKUEe KapThl.

I'enetnika mona. XpOMOCOMHOE OIpeesieHue Toyia. AYTOCOMBI U TIOJIOBBIC
XpoMocOoMBI. 'oMoraMeTHbIe U TeTeporaMeTHbIe oprann3Mbl. HacieqoBanue npu3HaKoB,
CIICTJICHHBIX C ITOJIOM.

H3meHunBOCTh. BHABI N3MEHUMBOCTH: HEHACIICACTBEHHAS M HAcJIeICTBEHHAs. Poib
cpeabl B HEHACJICACTBEHHOW HW3MEHYMBOCTH. XapaKTePUCTUKA MOJU(PUKAIIMOHHOMN
W3MEHUYMBOCTH. BapuanuoHHBIM psSa W BapualMoHHas Kpusad. Hopma peakunu
npuszHaka. KoinuecTBEeHHBIE M KaUeCTBEHHbBIC MMPU3HAKY U X HOpMa peakinu. CBoicTBa
MOIU(DUKAITMOHHOW H3MEHUUBOCTH.

HacnencrBennas, wuiad TCHOTHMIIMYECKAas, W3MEHUYMBOCTL. KomOMHaATHBHAs
M3MEHYMUBOCTh. Mel03 U MOJIOBOM MPOIecC — OCHOBA KOMOWHATUBHON M3MEHUYHUBOCTH.
MyTtanonHass W3MeHYMBOCTh. Kiaccudukammss MyTanuii: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. Yacrota W OpuuMHBl MyTauuid. MyTareHHble  (akTopbl. 3aKOH
TOMOJIOTMYECKHX PSIIOB B HacjeACTBeHHOM n3MenurnBoctu H.W. BaBunoga.

BuesinepHas HacIe1CTBEHHOCTh U U3MEHYMBOCTb.

I'enetuka yenoBeka. Kapuotun yenoBexka. OCHOBHBIE METO/Ibl TCHETHKHU YEJIOBEKA:
TE€HEAIOTHYECKUN, OJIM3HEIOBBIM, ITMTOTEHETHYCCKUH, OMOXUMHUYECKHUIN, MOJIEKYJIIPHO-
TeHETUYCCKH. CoBpemeHHOoe OIpEJICIICHUE TeHOTHIIA: MMOJTHOT€HOMHOE
CEKBECHHUPOBAHWE, TCHOTUIIMPOBAHWE, B TOM uucie ¢ mnoMmompbo [II[P-ananu3a.
HacnencrBenHslie 3a001eBaHus YeI0BEKA: T€HHBIE 001e3HU, O0JIE3HU C HACIEICTBEHHOU



IIPEIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE Ooisie3HH. COMaTHYECKHE U TE€HEPATHBHBIE
myTaruu. CTBosOBbIE KIETKU. [IpuHIUMIBI 370poBOro obpa3a *U3HH, JUATHOCTUKH,
NpopUIAKTUKA U JIEYEHUS] TeHETHYeCKuX Oone3Hed. MeauKo-TeHeTHUeCKOoe
KOHCYJIbTUPOBaHUE. 3HaYECHUE MEAUIIMHCKON T'€HETUKH B MPEAOTBPALIEHUU U JICYCHUU
IeHETUYECKUX 3a00JIEBaHUI YETIOBEKA.

Jemoncmpayuu:

llopmpemuwvr: I'. Mennensb, T. Mopran, I'. ne ®puz, C.C. UYerBepukos,
H.B. Tumodees-Pecosckuii, H.W. BaBuios.

Tabauyvr u cxemovl: «MOHOTHMOpPUIHOE CKPEIIMBAHUE W €T0 IUTOrC€HETUYECKas
OCHOBa», «3aKOH pACIICIUIEHUS U €ro IUTOI€HETHYECKass OCHOBA», «3aKOH YUCTOTHI
ramer», «JlurubpuaHoe ckpemniuBanuey, «lluTonornyeckre OCHOBBI JUTHOPUIHOTO
CKpemuBaHus», «Meno3y, «B3zauMonencTBHEe aUIENbHBIX TEHOBY», «l'eHeThdecKkue
KapThl pacTeHUW, >KUBOTHBIX M 4YeJIoBeKka», «l['eHernka monay, «3aKOHOMEPHOCTH
HacJIeI0BaHus, CIEIJIEHHOTO C MOJIOM», «KapruoTUIbl YelloBeKa U KMBOTHBIX», «Buibl
U3MEHYMBOCTHY», «MoaudukaloHHass HW3MEHYUMBOCTh», «HacnemoBanue pesyc-
dakTopay, «I'eHeTrka rpymnm KpoBu», «MyTaliMoHHas: U3MEHYHUBOCThHY.

Obopyoosanue:  MoJeNU-aNIIUKAIUU  «MOHOTHOPUIHOE  CKpELIMBAHHUEY,
«Henonmnoe  momuHupoBanme»,  «JlurmbpumHoe  ckpemmBaHue»,  «llepekpéct
XpOMOCOM», MHKPOCKOIT M MHUKpompenapar «Jlpozoduia» (Hopma, mytanuu ¢GHopmbl
KPBUIBEB U OKpPAcKH Tena), repdapuii «I"opox moceBHOM.

Jlabopamopnovie u npakmuyeckue paoomoi:

JlaGopatopHast pabora Ne 5. «l3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIMBAaHUS Y AP030(UIIbl HA TOTOBBIX MUKPOTIPETapaTaxy».

JlabopatopHast pabota Ne 6. «/3ydyeHne MoanbUKAIIMOHHOW U3MEHYHBOCTH,
MIOCTPOCHUE BAPUALUOHHOTO Psifia U BAPUALIMOHHOW KPUBOW.

JlaGopatopHas pabora Ne 7. «AHanu3 mMyTanuii y Apo30(UiIbl Ha TOTOBBIX
MUKpOTpEenapaTax.

[Tpaktruueckas padora Ne 2. «CocTaBiieHHE U aHAIH3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexnusi oprann3mMoB. OCHOBbI O0MOTEXHOJIOTHH

Cenekuus Kak HayKa U Mpouecc. 3apokIeHUE CEIEKIMU U JOMECTUKAUA. Y YeHHE
H.U. BaBuioBa o meHTpax MPOUCXOXKACHHUS U MHOTO0OOpaswsi KyJbTypHBIX pPacTCHUH.
LeHTpbl IPOUCXOKACHUS TOMAITHUX XKUBOTHBIX. COpPT, MOpPOJA, IITAMM.

CoBpeMeHHbIE METOAbl CeNeKIUU. MacCoBbli U HMHAMBUAYAIbHBIA OTOOPHI
B CEJEKIMH pacTeHHd U KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KopoacTBEHHOE
ckpemuBanue — HHOpuAMHT. Yncras muansa. CKpemyMBaHue YUCTHIX JIMHUN. ['eTepo3uc,
wn tuOpuaHas cwia. HepomcTtBeHHoe ckpemmBanue — ayTOpuauHr. OTmanéHHas
rubpuauzanus U e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W MOJy4YeHHUe MOJTUTUIONIOB.
JIOCTMXKEHUS CEIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kak orpaciib NpOU3BOACTBA. | €HHAsA UHKEHEPHs. DTalbl CO3/IaHUs
pekomOunanTHO JIHK u TpaHcreHHbIX opraHu3moB. KiieTouHas WHKEHEpPHUs.
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Kierounpie KynpTypsl. MHUKpPOKIOHAJIBbHOE pa3sMHOXKEHUE pacTeHuil. KiioHmpoBaHune
BBICOKOITPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJOTHYECKHUE
u aTdeckue npodseMsl. 'MO — renetTnuecku MOAU(ULUPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, U.B. Muuypum, I'.Jl. Kapneuenko, M.®. NBaHoB.

Tabauywvt u cxemovi: kapTa «L{eHTPBI TPOUCXOKACHUS U MHOTO0OPa3Us KYJbTYPHBIX
pactenuit», «llopoabl OOMamIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX paCTCHUN,
«Otnanéunas ruopuanzanus», «Padote akanemuka M.d. MBanosay, «llonumnonausy,
«O0bekThl  OuoTtexHojorumny,  «KierouHele  KyJabTypsl W KIOHHPOBAHHUEY,
«KoHcTpyHnpoBaHU€e ¥ IEPEHOC TEHOB, XPOMOCOMY.

Obopyooeanue: MyIISKU TUIOJIOB U KOPHEIJIOA0B TUKUX (DOPM U KYJTbTYPHBIX
COpPTOB pacTeHuit, repoapuii «CenbCKOX0351CTBEHHBIE PACTEHUS.

Jlabopamopnsie u npakmuueckue padbomaul:

Okckypeus «OCHOBHBIE METOBI U TOCTHKEHUS CEJIEKIIMN PACTEHUN U >KUBOTHBIX
(Ha CEeNIEKIIMOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIA YUYacCTOK,
B TETUIMYHOE XO34HUCTBO, 1a00PaTOPHUIO arpOyHUBEPCUTETA U HAYYHOTO LIEHTPA)».

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMOBI

Cornacao ®I'OC COO ycraHaBimuBarTCs TpeOOBaHUS K pe3yabTaTaM OCBOEHUSI
oOy4JaromMMHUCS  MPOrpaMM  CpeAHero  o0mero  oOpa3oBaHUsA:  JIMYHOCTHBIM,
METanpeIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOCHUS IipeaMera «buomorus»
BBIJIEJICHBI  CJIEIYIONIUE COCTABISIONIME: OCO3HAHUWE OOYYaIOUUMUCS POCCUHUCKON
rPaXJAHCKOM HWJICHTUYHOCTU — TOTOBHOCTH K CaMOPA3BUTHIO, CaMOCTOSITEIBHOCTH
U CaMOOTIPE/ICTICHUIO, HATMYHE MOTHBAIIMU K O0YUCHHUIO OMOJIOTHH, IIEICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH HA OCHOBE KIFOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAAHWIMA  pa3BUTHA  OHMOJOTUYECKOTO  3HAHUS, TOTOBHOCTH
U CIIOCOOHOCTHh 00YYaIONUXCSl PYKOBOJACTBOBATHCSI B CBOEH JESATEIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKaMH, TPHUCYIIUMH CHUCTEME OHOJOTHYECKOT0 OO0pa3oBaHUA,
HAJIM4YHUe DKOJOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh II€M W CTPOUTH
YKA3HCHHBIC TUIaHBI.

JIMyHOCTHBIE pPE3yJbTaThl OCBOEHUs mnpeamera «bHOIOrus»  JOCTUTAKOTCA
B CIWHCTBE Yy4eOHOM W  BOCIHTATEIBHOW  JCATEIHPHOCTH B  COOTBETCTBUU
C TPAaAWLMOHHBIMH POCCHUMUCKUMH COLUOKYJIBTYPHBIMU, HUCTOPHUYECKUMU H JTYyXOBHO-
HPaBCTBEHHBIMU I[EHHOCTAMH, NPUHATHIMU B OOIIECTBE MpaBUIaMU W HOpPMaMU
MOBEJICHUSI W  CIIOCOOCTBYIOT IMpOIlECCaM CaMOIIO3HAHUSI, CAMOBOCIHUTAaHUS U
CaMOpAa3BUTHS, PA3BUTHSI BHYTPEHHEW IMO3ULHM JIMYHOCTH, NATPUOTU3MA, YBAKECHUS
K 3aKOHY W IPaBOIOPSANIKY, YEJIIOBEKY TpyJda W CTapuieMy IOKOJICHUIO, B3aHUMHOIO
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YBaXEHUs, OEpPEKHOr0 OTHOIIEHUS K KyJIbTYPHOMY HACIEIUI0 M TPaJULMSIM
MHOTOHAlIMOHAJIBHOTO Hapoxa Poccuiickon @enepaunu, NPUPOAEC U OKPYKAKOLIEH
cpexe.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS Y4eOHOro mnpenMera «bUONOTHS» TOTKHBI
oTpakaTb ~ T'OTOBHOCTb M  CIOCOOHOCTb  OOy4YaloOIIMXCA  PYKOBOJACTBOBATHCS
chopMUpOBAaHHOW BHYTpPEHHEW TO3UIIMEH JIMYHOCTHU, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUHN, COOTBETCTBYIOIIUX TPAAUIITOHHBIM
IIEHHOCTSM POCCHUMCKOro OOIIEeCTBa, pAaCIIMPEHHE >KU3HEHHOTO OMbITa M OIbITa
NESITEIIbHOCTA B TMPOLECCE peajv3allMd OCHOBHBIX HANPAaBJIECHUN BOCIMUTATEIbHOU
JESITEIIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxkaaHCKOro BOCIIMTAHMS:

C(OPMHPOBAHHOCTh TPAXKIAHCKOH TIO3MIMU OOYYAIOIIErocs Kak aKTUBHOIO
M OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX TpaB M OOA3aHHOCTEH, yBa)KCHHE 3aKOHA
Y TIPABOIOPSIKA,;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JEATETLHOCTU MPH CO3JaHUU YUSOHBIXITPOCKTOB,
pelieHnd  y4eOHBIX M TO3HABATENBHBIX 3a7a4, BBIMOJHCHHUH  OMOJIOTHYECKHUX
AKCHEPUMEHTOB;

CIIOCOOHOCTh OMPEJEATh COOCTBEHHYIO MO3UIMIO MO OTHOIIEHUIO K SIBICHUSAM
COBPEMEHHOM KHU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOUX JEUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOIEM C pa3HBIMU YOEKICHUSMHU, KYJIbTYPHBIMH IEHHOCTSIMU H
COIIMAIbHBIM IOJIOKEHHEM;

TOTOBHOCTBH K COTPYAHHYECTBY B MPOIIECCE COBMECTHOI'O BBIMOJHEHUS YYCOHBIX,
MO3HABATENbHBIX U UCCIEIOBATEIbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIIEHUS! K MHEHUIO
OIIMOHEHTOB MPH OOCYKIEHUU CIIOPHBIX BOIPOCOB OMOJIIOTMYECKOTO COJEPIKAHNUS;

FOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOMN AECATEIBHOCTH;

2) MATPHOTHYECKOT0 BOCIIUTAHHUA:

c(hOpMHUPOBAHHOCTh POCCHUHUCKOW Tpa)kAaHCKOM HWJICHTHYHOCTH, IAaTPHUOTH3MA,
YBaXXCHUS K CBOEMY HApoOJy, YyBCTBAa OTBETCTBEHHOCTH Iepe] PoauHON, ropaoctu
3a CBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KYyJbTYpPYy, MNPOLLIOE W HACTOSAIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACICAUIO W TNaMSTHUKaAM MPUPOIbI,
TOCTHKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IC;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUEHBIX B CTAHOBJICHHUE U PA3BUTHE
OMoJIOrMH, TIOHMMaHUs 3HAYCHUS OWOJIOTHW B MO3HAHHMHM 3aKOHOB IIPUPOJIBI, B JKH3HU
YeJI0BeKa U COBPEMEHHOTO OOIIECTBA;

uaeHas yOeXIEHHOCTh, TOTOBHOCTh K CHyXeHUI0 W 3ammure OTeyecTra,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUA:
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OCO3HaHHUE JTYXOBHBIX LIEHHOCTEN POCCUICKOTO HapoJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh  OIIEHMBATh CHUTYallMI0O M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHUEHTUPYACH HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJaJa B IOCTPOCHUE YCTOWYMBOTO  OyAyIIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSAM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LNEHHOCTEW CEMEWHOM KU3HU B COOTBETCTBUM C TPALULIUAMHU

HaponoB Poccuu;

4) 3¢cTeTH4YeCKOro BOCIIMTAHUS:

HCTETHYECKOE OTHOIICHHE K MHpPY, BKJIIOYas OSCTETHKY OBbITa, HAYYHOIO M
TEXHHYECKOTO TBOPYECTBA, CIIOPTa, TPY/a, OOIIECTBEHHBIX OTHOIIECHHIA;

MOHUMAaHHWE SMOIMOHAILHOTO BO3ICHCTBUSA KUBOM MPHPOIABI U €€ ICHHOCTH;

TOTOBHOCTB K CAMOBBIPAYKCHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE ITPOSBIIATH
KA4eCTBa TBOPYECKOU JINYHOCTH;

5) ¢pu3uueckoro BocnuTaHusi, OPMUPOBAHUSA KYJIbTYPHI 3I0POBbS U
IMOILMOHAJIBHOI0 0JIATONOJIy M

NOHMMaHWE W pealu3alus 370pOBOro M 0e30MacHOro odpasza *KU3HMU (30pOBOE
NUTaHUe, COOJII0JIEHNE THUTHMEHWYECKHX MPaBWJI U HOPM, COaJaHCUPOBAHHBIN PEKUM
3aHATHH U OTIbIXa, peryisipHas u3nveckas akTUBHOCTH), OEpeKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY U TNCUXUYECKOMY
310pOBbIO;

NOHMMAaHHE IIEHHOCTH MPaBUJI UHIUBHUIYAJHbHOTO U KOJUIEKTUBHOTO 0€30IMacCHOTO
IIOBEJICHUS B CUTYaALUAX, YITPOKAIOIINX 3J0POBBIO U )KU3HHU JIFOJECH;

OCO3HAHHME TOCICACTBUNA W HENPUSITHS BPEAHBIX MPUBBIYEK (yMOTpeOICHUS
aJIKOT0JIsl, HAPKOTHKOB, KypEHHSI );

6) TPy0BOI0 BOCIIMTAHHA:

TOTOBHOCTH K TPY/Y, OCO3HAHHUE IIEHHOCTH MacTEepCTBa, TPYAOJIIO0UE;

FOTOBHOCTh K AaKTUBHOM JESTEIbHOCTH TEXHOJIOTUUECKOM W  COLIMAJIbHOMU
HaIPaBJICHHOCTH, CIIOCOOHOCTh HMHHIIMMPOBATH, IUIAHUPOBATH M CAMOCTOSITCIIBHO
BBITIOJIHATH TaKYIO €S TEIbHOCTH;

HHTEpEC K pa3IuvHbiM cdepaM MNpodheCCHOHATBHOW JESITEIBPHOCTH, YMEHHUE
COBEpIaTh OCO3HAHHBIN BHIOOP Oymymiei mpodeccru U pean30BbIBATH COOCTBEHHBIC
’KH3HEHHBIE TJIaHbI;

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSHKEHUHU
BCEH JKU3HU,;

7) IKOJOTrHYeCKOr0 BOCTIMTAHMS

9KOJIOTHYECKH I€JIeCO00pa3HOE OTHOIICHHE K MPHUPOJIE€ KaK HCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAaHUS,

MOBBIIICHUE  YPOBHS  JKOJOTHYECKOM  KYyJIbTYpbl: MNPHOOPETEHHE  OMbITa
MJIAHUPOBAHUS TIOCTYNKOB U OIEHKHW WX BO3MOXKHBIX TOCISACTBUU ISl OKPY KaroIiei

Cpenbl;
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OCO3HaHUE TIJ00AJBHOIO XapakTepa »SKOJIOTMUYECKUX IMpodjIeM U IyTed HX
pelLIeHHUS;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHHH OMOJIOTUM 3HAHMS U
YMEHUS NIPU PELICHUU NpOoOJIEM, CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOIONOIb30BAaHUEM
(cobntonenne mpaBu TMOBEACHHS B TPUPOJIEC, HANPABICHHBIX HAa COXPAaHEHHE
paBHOBECHS B SKOCUCTEMAX, OXpaHy BUJOB, IKOCUCTEM, OHochepsl);

AKTUBHOE HEIPUATHE IEUCTBUN, INPUHOCAILIUX BpEI OKPYKAIOLIEW NPUPOIHOU
cpele, YMEHHE MPOTHO3MPOBATh HEOJArONPUATHBIE HKOJOTUYECKUE TOCIEACTBUS
OpeINpUHUMAEMBbIX TEHCTBUNA U MPEAOTBPAILIATh UX;

HaJIMYME Ppa3BUTOTO SKOJOTWYECKOTO MBIIIJIEHUS, 3KOJOTUYECKOW KYJIbTYpBHI,
OMbITa AESTENBHOCTU SKOJOTMYECKON HAIMpaBICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS
UMHU B T03HABATEIbHOW, KOMMYHHMKATUBHOM W COIIMAIbHOW MPAKTHKE, TOTOBHOCTH
K YYaCTHIO B MPAKTHYECKON JIEATETbHOCTH SKOJIOTMUECKON HAIIPaBICHHOCTH;

8) meHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MHUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOIIECTBEHHOW IPaKTHKH, OCHOBAHHOTO Ha JUajore KYyJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBCPIIICHCTBOBAHHUE S3BIKOBOW M YHTATEIBCKOW KYyJIbTYpbl KaK CpeJICTBa
B3aMMOJICHCTBUS MEXKTY JIFOJIbMU U TTO3HAHUS MUDA;

NOHMMaHKe celMpUKU OO0 KaK HayKH, OCO3HaHUs €€ poiu B GOPMUPOBAHUU
pPalMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3[IaHUM  IEJIOCTHOTO  MPECTaBICHUS
00 OKpY>KarollleM MHUpe KaK O €IUHCTBE MPHUPOJIbI, YEIOBEKa U OOIIECTBA, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH W peuieHuu MpoOJieM COXpaHEHHs MPUPOIHOTO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJOTUM [JIsi COBPEMEHHON IMBUIIM3AIINN:
oOecrieyeHusi HOBOTO YPOBHS pa3BUTHS MEIMIIMHBI, CO3[aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOJIEMBbI PAa3BUTHS YEIOBEUECTBA,
MOMCKAa TyTeH BBIXOJAa M3 TJOOATBHBIX AKOJOTHMUECKHUX MPOOJIeM M OOecredeHUs
nepexoja K YCTOMYMBOMY Pa3BUTHIO, PAIMOHAILHOMY HCIOJIB30BAHUIO MPUPOTHBIX
pecypcoB ¥ GOPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJYyUYEHUU OUOJOTHYECKUX 3HAHUM B LEJSAX MOBBIMICHUS
oOmme KyJbTyphl, €CTECTBEHHO-Hay4YHOW TpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH
(GYHKIIMOHAIBHOW TPaMOTHOCTH OOydamwmuxcs, GOopMUpyeMOH TMpu U3YYCHUU
OMoJIOrNH;

MOHUMAaHKE CYIIHOCTH METOJIOB IMO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH WCIIONIH30BATh MOJyYaeMble 3HAHUS NIl aHAIHM3a U OOBSICHEHUS SIBICHUN
OKPYXAIOMEr0o MHpa © TMPOUCXOMSIIMHUX B HEM W3MEHCHHUW, YMEHHUE JenaTh
000CHOBaHHBIC 3aKITIOYCHUS HA OCHOBE HAYYHBIX (DAaKTOB W HMMEIONIUXCS JaHHBIX
C TIEJIBIO TIOTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSTEIFHO UCIIOIB30BaTh OMOIOTHUECKIE 3HAHUS JIJIS PEIICHUS
mpo0JIeM B peasTbHBIX KU3HCHHBIX CUTYAITUSX;

OCO3HAHWE IIEHHOCTH HAYYHOW JESATeIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
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MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPBIBHOMY O0PAa30BaHUIO U CaM0O00pa30BaHUIo,
K aKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHHUI MO OMOJOTUU B COOTBETCTBHM C KU3HEHHBIMU
MOTPEOHOCTIAMM.

METANPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yibTaThl OCBOCHUS Yy4yeOHOro mnpeaMera «buomorus»
BKJIIOYAIOT:  3HA4YMMble JUisi  (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIpPEIMETHbIE) OOIleHaAyYHbIE TOHSTHSA, OTpa)Karollne
I[EJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CHEIU(UKY METOJIOB MTO3HAHUS, UCTIOIB3YEMBbIX
B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPrus, sIBJICHUE, MPOIECC, CUCTeMa, HAyYHBIN
(dbakT, NPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIETOBAHNUE,

Ha0JII0IeHNEe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEpCalbHbIe yueOHbIE JeHCTBUS

(mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE, pPETYJISITUBHBIE), o0ecrieunBaIOIINe
dbopmupoBanue GYHKIIMOHAILHOWM TI'PaMOTHOCTH M COLUMAJIBHOW  KOMIICTCHIIUU
oOy4aronmxcs, CIIOCOOHOCTD oOyyJaroumxcs UCII0JIb30BaTh OCBOCHHBIE

MCKIUCTUIIMHAPHBIC, MHUPOBO33PCHUYCCKUC 3HAHUA W YHUBCPCAJIIBHBIC y‘le6HBIC
ﬂeﬁCTBHH B II03HABATEJILHOM U COIIHaJIBHOP'I IMPAKTUKCE.

Ilo3HaBaTe/ibHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACCTBUS
ba3oBble Jlornyeckue 1eicTBus:

CaMOCTOATENIHHO (OPMYIUPOBATH U AKTyaJIU3UPOBATh MPOOJIEMY, paccMaTpUBaTh
e€ BCECTOPOHHE;

UCIIOJIb30BaTh NMPU OCBOCHUU 3HAHMI MPUEMBI JIOTUYECKOTO MBIILICHUS (aHalIn3a,
CUHTE3a, CpaBHEHUS, KiIaccudukauu, 0000IIeHuUs ), paCKPBIBATh CMBICIT OMOJIOTHICCKHUX
NOHSITHM (BBIIENSATh MX XapaKTepHble MPU3HAKH, YCTAHABIMBATH CBSI3U C JIPYTUMHU
MOHATHUSIMH );

OTIPEJICIISTH 1IeNIN JeATEIHbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUU UX TOCTUKECHHUS,
COOTHOCHTbH PE3yJbTaThl IEITEILHOCTH C TIOCTABIICHHBIMU IEIISIMU;

MCITIOJIb30BaTh OUOIOTUYECKUE TIOHATHS 17151 O0OBsICHEHUS (DaKTOB U SIBJICHUH KUBOU
TIPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYKIEeHUs (MHIYKTHBHBIC, JICIYKTUBHBIE, 10 aHAJIOTHUH),
BBISIBIISITh  3aKOHOMEPHOCTH M TIPOTUBOPEYHMS B PACCMATPUBAEMBIX SIBICHUSX,
(bopMyIHpPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJIETBHBIC CPEJCTBA I TPEACTABICHUS CYIIECTBEHHBIX
CBsI3€H M OTHOIICHUYN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TAKKE MPOTHBOPEUUI
Pa3HOTO POJIa, BHISIBICHHBIX B PA3TUYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;

pa3pabaTpiBaTh IIJIaH pEIIEHUS MPOOJEeMBI ¢ YyYETOM aHAIM3a HMMEIONTUXCS
MaTepHATBHBIX K HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESITEIHHOCTh, OIICHMBATH COOTBETCTBHE PE3yJIbTATOB
IIEJISIM, OTICHUBATh PUCKU TIOCIIEICTBUN e TeIbHOCTH,

KOOPJMHUPOBATh M BHITIONHATH PabOTy B YCIIOBHUSX PEAbHOTO, BUPTYATBHOTO U
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KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUU KU3ZHEHHBIX MPOOIIEM.

ba3oBrbIe ucciieaoBaTeIbCKHE JeiiCTBHA:

BJIaJICTh HAaBBIKAMHU YYEOHO-MCCIICIOBATEILCKOM M MPOCKTHOM JIESITEIBHOCTH,
HaBbIKAMU pa3pelieHus: mpoosieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSTEIILHOMY
MOMCKY METOJOB PEIICHUS MPAKTHUYECKUX 3a7ay, NPUMEHEHUIO Pa3IU4YHBIX METOJO0B
MMO3HAHUS,

WCMOJI30BATh PA3JIMUHBIE BUJIBI IESITEIBHOCTH MO MOJTYYEHUIO HOBOT'O 3HAHUS, €TO
UHTEpIpeTaIuy, MPeoOpPa30BaHUI0 U MPUMEHEHHUIO B yU€OHBIX CUTYAIUAX, B TOM YHCJIE
P CO3JIaHUU YUEOHBIX U COIUATIBHBIX TTPOCKTOB;

dbopMUpPOBATh HAYYHBIM TUI MBIIUICHHS, BIaJIeTh HAYYHON TEPMUHOJIOTHEH,
KJTIOUEBBIMH MMOHITHAMH U METOJIaMHU;

CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEILHOM JIESITEIIBHOCTH
U KU3HECHHBIX CUTYyalUsX;

BBISBJISITh IPUUMHHO-CJICJICTBEHHBIE CBA3U U aKTYyaJM3UPOBATH 3a7]a4y, BbIJIBUTATh
TUIIOTE3y €€ PelICHUs, HAaXOAUTh apTYMEHTHI JJIsl I0Ka3aTeIbCTBA CBOUX YTBEPXKACHUM,
3a7aBaTh NapaMETPhl U KPUTEPUU PEILLICHUS;

AHAJIU3UPOBATH MOJYYEHHbIC B XOJI€ PEUICHHUS 3aJayu pe3yJibTaThbl, KPUTHUYECKHU
OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CHUTyallUsIM, OIIEHUBATh TMPUOOPETEHHBIA  OIIBIT;

OCYIIECTBIISATH LIeJICHAPaBICHHBIN MTOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB ICHUCTBUS
B Ipo(peccHoHaIbHYIO Cpeay;

yMETh TIEPEHOCUTh 3HAHUS B TI03HABATCIIBHYI0O W TIPAKTUYECKYH 00JacTu
JKU3HEICSITCIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00J1acTelH;

BBIJIBUTATh HOBBIC UJICU, NIPEJIaraTh OPUTrMHAIbHBIE TTOJAXO/Ibl U PEIICHUS, CTABUTD
poOJIeMBI U 33/1a4H, JIOMYCKAIOIINE aIbTePHATHBHBIC PEIICHHMS.

PabGora ¢ nunpopmaunmeii:

OPUEHTUPOBATHCS B PA3NTHMYHBIX HCTOYHHUKAX HWHPOpManuu (TEKCTEe Y4eOHOro
MoCcoOus1, HAYYHO-TIOMYJIIPHOMN IUTEpaType, OMOJOTHIECKUX CIOBAPSIX U CIIPABOYHHUKAX,
KOMITBIOTEpHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIM3UpOBaTh HHPOPMAILIUIO
Pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, KPUTHIECKU OIICHUBATH €€ JOCTOBEPHOCTD U
HEMPOTUBOPEYUBOCTH;

bopMynHpOBaTH 3aNIPOCHI U IPUMEHSTH PA3JIMYHBIE METOJIBI TIPH TTOWCKE U OTOOPE
Ouonornyeckoit HHGOPMAIHH, HEOOXOUMOM IS BHITTOJIHCHHS YUeOHBIX 337124,

mpuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  WH(DOPMAIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUH, COBEPUICHCTBOBATh KYJIbTYpPy AaKTUBHOTO HCIIOJIb30BaHUSA Pa3IMYHBIX
MMOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BHIOMPATh ONTUMAIBHYIO (OPMY MPEICTABICHUS OMOJIOTUYECKOM
uHopMmanuu (cxemsl, rpaduKku, JUarpaMMebl, TaOJIUIIbI, PUCYHKU U IPYTOE);

MCIIOJIb30BaTh HAYUYHBIN S3BIK B KAUECTBE CPEICTBA IMpHU paboTe ¢ OMOJIOTHYECKON

nHpopMalMel: MPUMEHITh XUMUYECKUe, (PU3NYECKHMEe M MaTeMAaTHYeCKUE 3HAKU U
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CUMBOJIBI, GOpMYIIbI, aOOpeBUATYpPy, HOMEHKIIATYPY, UCIIOJIb30BATh U MPEOOPA30BHIBATH
3HAaKOBO-CHMBOJIMUECKUE CPEJICTBA HATJISITHOCTH;

BJIaJIETh HABBIKAMM PACIlO3HABaHUS U 3alIUThl WH(MOpManuu, MHHOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH.

KoMMmyHuKkaTMBHBIE YHHUBEpPCAJbHbIE YUeOHbIE JeiCTBUA
OOmenue:

OCYIIECTBIIATh KOMMYHHUKAIMM BO BceX cdepax >XKU3HU, aKTUBHO Yy4acTBOBATH
B JIMAJIOT€ WU JUCKYCCHUHM IO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHHE 3a/1aBaTh
BOIIPOCHI, BHICKA3bIBATh CYKJICHHUS OTHOCUTEILHO BBITIOJIHEHUS TIpejiaraeMou 3ajauu,
(MHTEpECHI U COTIACOBAHHOCTD MO3UIUH APYTrUX YYaCTHUKOB JAMAIOTa WIIA TUCKYCCHH);

pacrio3HaBaTh  HeBepOajbHBIE CpelAcTBa  OOIIEHUs, TOHUMATh 3HAYCHHE
COITMAIBHBIX 3HAKOB, MPEINOCHUIOK BOZHUKHOBEHUS KOH(MIUKTHBIX CUTYyallUid, yMETb
CMATYaTh KOH(JIMKTHI U BECTH TIEPETOBOPHI;

BIAJIETh PA3MYHBIMM CIIOCOOaAMU OOIIEHUS ¥ B3aWMOJICHUCTBUS, TOHUMATh
HAMEpPEHUsI IPYTUX JIIOJICH, MPOSBIATh yBaXKUTEILHOE OTHOIIEHHE K COOECETHUKY H
B KOPPEKTHOU popme hOpMyTHPOBATH CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C MCIIOIb30BAHUEM SI3BIKOBBIX
CPE/CTB.

CoBMecTHAaS J1eSITEJbHOCTD:

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBHUIYaJIbHON PaObOTHI
P PEIICHUH OMOJIOTUYECKOH MPpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTH IIPUMEHEHHUSI
I'PYIIOBBIX (OPM B3aUMOACHCTBHS TP PEIICHUU YICOHOM 3aa4H;

BBIOMPATh TEMATUKY U METOJIBI COBMECTHBIX JICHCTBUN ¢ YIETOM OOITUX HHTEPECOB
1 BO3MOKHOCTEH Ka)KJIOT0 4jeHa KOJUJICKTHBA;

MPUHUMATH 1M COBMECTHOM JESITEIbHOCTU, OPTaHU30BBIBATh U KOOPJUHUPOBATH
JIEUCTBUA 110 €€ NOCTUKEHHUIO: COCTABIIATH IUIAH JCUCTBUM, PACIIPEAEIATH POJIM C YUETOM
MHEHHMH YYaCTHHUKOB, 00CYKJIaTh pe3yJbTaThl COBMECTHOUW pabOTHI;

OIICHUBATh KA4eCTBO CBOETO BKJIaJa M KaXIOTO YYAaCTHHKA KOMaHIbI B OOIIWMA
pe3yIbTAT 0 pa3pad0TaHHBIM KPUTEPHUSIM;

npejiaraTb  HOBBIE  NPOEKTHI, OLEHWBATh MJE€U C T[O3WIMKA  HOBU3HHI,
OPUTHHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIIATH MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMYHBIX CUTYyallHsX,
MPOSIBISATh TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIHATHBHBIM.

PeryasitTuBHble yHHBepCaJbHbIe y4eOHbIe TeHCTBUS
Camoopranusanus:

HCITOJIb30BaTh OMOJOTHYSCKUE 3HAHMS IS BBISBICHHUS IPOOJIEM M UX PEHICHUS
B )KU3HCHHBIX M YUEOHBIX CUTYaIHsX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKUX 3HAHUH 1I€JIEBbIE U CMBICJIOBBIC YCTAHOBKHU B
CBOUX JICHCTBUSAX M MOCTYIKAaX MO OTHOILICHHUIO K KHUBOU MPUPOE, CBOEMY 310POBBIO U
3I0pPOBBIO OKPY’KAIOIIHX;
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CaMOCTOSITEJIbHO ~ OCYIIECTBIISATh IO3HABATEIBHYIO JI€SATEJIbHOCTh, BBISBIATH
npoOJyieMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaull B 00pa3zoBaTENbHOU
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PEIIEHUs MPOOJeMbl C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEHN U MPEITNOYTCHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JIenaTh OCO3HAHHBIA BBIOOP, APrYMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHE;

OLICHUTH MPUOOPETEHHBIH OIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSBICHUIO IMIUPOKON 3PYAMIIMM B PA3HBIX
0o0JacTsAX 3HAHWM, MOCTOSIHHO MOBBIIATH CBOM 0OOpa3oBaTENbHBIA W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallusiM, BHOCUTb KOPPEKTHUBBI B JI€ATE€IbHOCTD,
OILICHMBATh COOTBETCTBHUE PE3YJIbTATOB IIECJISIM;

BJa/IeTh HaBBIKAMHU TMO3HABATEIbHOM pe(dIEKCHMH KaK OCO3HAHUSI COBEPIIAEMbIX
JEUCTBUN W MBICIUTENIBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAaHUMU, UCIIOIB30BAThH
npuéMbl peIeKCuu s OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PELLICHUS;

YMETb OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PELIEHUS [0 UX CHUKEHHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€ PE3YIbTATOB ACSITEIbHOCTH.

IlpunsiTue cedst M APyrux:
NpPUHUMATH ce0s, MOHNUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
NIPUHUMATh MOTUBBI U pTYMEHTHI IPYTHX [IPU aHATTU3€ PE3YyIbTaTOB JAEATEIbHOCTH;
NpU3HABaTh CBOE MPaBO U MPABO JAPYTUX HA OIIUOKU;
pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUU APYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIe pe3yibTaThl OCBOCHHS NPOrpaMMbl 10 Ouonoruu Ha 0a30BOM
YpOBHE BKJIIOYAIOT crienuduueckue s ydeOHoro mpeamera «buomorus» HaydHBIC
3HaHWS, YMEHHSI M  CHOCOOBI  JIEWCTBUHA 1O  OCBOCHHIO, HWHTEPIPETAIIUU
U TIpeoOpa3oBaHUIO0 3HAHWM, BUABI ACATEIBHOCTH MO TOJTYYECHUIO HOBOTO 3HAHUS H
MPUMEHEHUIO 3HAHWK B PA3IMYHBIX YYCOHBIX CHTYaIlMsAX, a TAaKKEe B pPeaTbHBIX
KU3HEHHBIX CHUTYyallUsIX, CBSI3aHHBIX ¢ Ouosorueil. B mnporpamme mnpeameTHbie
pe3yAbTaThl MPEACTABIEHBI IO roaM 00yUYEHHS.

[IpenmeTHbIE pe3yabTaThl OCBOEHUSI y4eOHOro mpeamera «buosiorus» mg0JKHBI
OTpaxarth:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpa U HAYYHOIO MHUPOBO33PEHMS, O BKJIAJE POCCUHCKHX M 3apyOEKHBIX YUEHBIX-
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OMOJOroB B pa3BUTHE OWOJNOTMM, (PYHKIUOHAIBHOW TIPAaMOTHOCTH  YeJOBEKa
IUIS pEIIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJEp)KaHHWE OMOTOTHUYECKUX TEPMHHOB M TIOHSATUHN: JKU3Hb,
KJIeTKa, OpraHu3M, MeTa00au3M (0OMEH BEIIECTB U MPEBpAIEHUE YHEPTUH), TOMEOCTa3
(camoperynsiiusl), ypOBHEBas OpPraHM3AIMs >KUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE
(penpoxyKius ), HaCJIeCTBEHHOCTh, H3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3Jaratb  OMOJOTMYecKHe Teopuu  (KJIETOYHAas, XPOMOCOMHAas,
MyTallMOHHASA, [EHTPATbHASsI JOTMa MOJEKYJSIpHON Ouonoruun), 3akonsl (I'. Menngens,

T. Moprana, H.W. BapunoBa) u yueHus (0 LeHTpax MHOroOOpa3usi U MPOUCXOXKICHUS
KynbTypHbIX pacteHudd H.M. BaBuioBa), ompenensiTb TpaHHUIbl X NPUMEHHUMOCTH
K )KUBBIM CUCTEMAM;

YMEHHE BIAJE€Th METOJaMU HAYYHOrO TO3HaHUS B OMOJIOTMHU: HAOJIOJEHUE
U OINMCAaHHUE JKMBBIX CHCTEM, IIPOLIECCOB U SIBJIEHUM, OPraHU3alus W IPOBEIECHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJIBU)KEHHE THIIOTE3bl, BBISBICHUE 3aBUCHMOCTH
MEXAY HCCIEAyeMbIMU BEIUYMHAMH, OOBSICHEHHE TMOJYYEHHBIX pEe3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX IOHSATHUM, TEOpPUA M 3aKOHOB, YMEHHUE J€JIaTb BBIBOJbI
Ha OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYIIECTBEHHBIE TIPU3HAKK BHUPYCOB, KIETOK MPOKApUOT
U DYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOEHHOCTH
IpoIeccoB: OOMeHa BEIIECTB M TMPEBpAIEHUS SHEPTHMH B KIETKe, (OTOCHUHTE3a,

TUIACTUIECKOTO U SHEPreTHYECKOTO oOMeHa, XEMOCHHTE3a, MUTO3,
Meii03a, OIUIOJIOTBOPEHUS, PAa3MHOKCHHUS, WHIVUBUAYAIBHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHHE TPUMEHATH IIOJyYCHHBIC 3HAHUSA JJISI OOBSCHEHHS OHWOJIOTHYECKHUX
IIPOIIECCOB U SIBIICHHUM, JUIS MPUHSATHS MPAKTUYCCKUX PEIICHUH B TMMOBCEIHEBHOM KU3HU
C IEJIbI0 00ecIieueHnst 0€30MaCHOCTH CBOETO 37I0POBbsI M 3I0POBBSI OKPYKAFOIINX JTFOJICH,
COOJIFO/ICHUSI HOPM T'PaMOTHOTO TIOBEJICHHMS B OKPYXKAIOIIEH NPUPOTHON cpee,
MOHUMaHUE HEOOXOAMMOCTH HCIIOIB30BaHUS JIOCTHKEHUNW COBPEMEHHON OHMOJIOTHH U
OMOTEXHOJIOTHUM I PallMOHAIEHOTO MPUPOAOTIOIB30BaAHNS,

YMEHHE peliaTh JIEMEHTApHbIC T'CHETHUYCCKHE 3a/1a4d Ha MOHO- M JUTHOPHIHOE
CKpCIIIMBAaHUE, CIEIUICHHOE HAcJleJOBAaHUE, COCTaBIATH CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBaHMS JIJIs PEICKa3aHMs HACJIeOBaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITTOIHATH JJaOOPATOPHBIC U MPAKTHUECKUE pabOThI, COOMIOIATh TpaBUia
pu paboTte ¢ ydeOHbIM U 1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE  KPUTHYECKH  OIEHMBATh M  HHTEPIPETHUPOBATH  HHGOOPMAIUIO
OMOJIOTMYECKOTO COACP)KAHUS, BKIIFOYAIONIYIO TCEBAOHAYYHBIC 3HAHUS W3 Pa3IMIHBIX
HMCTOYHUKOB (CpeJcTBa MacCOBOM HWH(OpMAIMU, HAYIHO-TIOMYJISPHBIC MaTepHalibl),
OTUYECKHWE aCMEKThl COBPEMEHHBIX HCCJIEAOBAaHMM B  OHMOJIOTHH, MEIMIIMHE,
OHMOTEXHOJIOTHH,

YMEHHE CO3/I1aBaThb COOCTBEHHBIC NMHUCHBMEHHBIE M YCTHBIE COOOIIEHHS, 0000Ias
OMOJIOTUYECKYI0 MH(POpMAIIUIO M3 HECKOJIBKHUX HCTOYHHMKOB, TPAMOTHO HMCITOJIb30BATh
MOHSATUWHBINA anmapaTt OHOJIOTrUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

Ne  [Tema. KonnuectBo yacos.|Koutpous |[IpakTnuec
HBIX KHX padoT.
paboT.

Paznen 1. buonorus kak Hayka (2 4.)

1 buosnorus B cucreme Hayk 1 0 0
MeToabl MO3HAHUS JKUBOM 1 0 1
npupobl. [IpakTuaeckas
pabota Ne 1 «Vcnonb3oBaHue
Pa3TUYHBIX METOJIOB TIPH
U3YYCHUH OMOJIOTHICCKUX
00BEKTOBY

Paznen 2. )Kussie cucteMbl U ux opranuzanus (1 4.)
3 buonornueckne CUCTEMBI, 1 0 0
IIPOIIECCHI U UX M3yUYCHUE.
Paznen 3. Xumudeckuii coctaB v cTpoeHue KieTku (8 4u.)
4 XUMHUYECKUH COCTAaB U KIETKH. 1 0 0
Bona u MuHepasibHBIC COMH.
5 benku. CocraB u cTpoeHue OEIIKOB. 0
6 depMeHTh — OMOJIOTHYECKUE 0 1
KaranuzaTophl. JlaboparopHas
pabota Ne 1 «/3yuenue
KaTaJIUTUYECKON aKTUBHOCTH
¢dbepMeHTOB (Ha IpUMEPE aMUIa3bl
WJIW KaTajasbl)».
7 Vriaesoabl. JIMUgbL. 1 0 0
Hyxneunosbie kuciaotel. ATO. 0
9 O06001IeHue 10 TeMe 1 0
"XUMHUYECKUM COCTaB KIETKHU'.
10 |WcTopust u METOIbI N3YICHHUS 1 0 0
kieTku. Kierounas teopusi.
Kiretka kak 1miemocTHas )KuBas
cucTema
11  |CtpoeHue 3yKaprHOTHUECKON 1 0 1

kietku. JlabopaTopnas padbora Ne
2 «M3yueHne CTpoeHUs KIETOK
pacTeHUi, )KUBOTHBIX, TPUOOB U
OakTepuil 1Moj MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpENaparax u ux
OMHICAHUE»




Paznen 3 — OOmen BemecTs (6 4.)

12

OOMmeH BemiectTB. [ImacTuueckuii 1 0
oOMeH.

13

dortocunres. 1 0
XEeMOCHHTE3.

14

DHepreTuyeckuit 0OMeH. 1 0

15

JKV3HEHHBIN UK KICTKH. 1 0
Jlenenue kiaeTku. MuTo3s.
Jlaboparopnas pabota Ne 3
«HabGmronenue MUTO3a B KJIETKaX
KOHYHMKA KOPEIIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax

16

buocunres Oenka. Peakius 1 0
MaTPUYHOTO CUHTE3a

17

Tpancnsiuus — OuocuHTe3 Oenka 1 0

18

Hexknerounsie opMbl KU3HU — 1 0
BUPYCHI.

Paznen 5 — PasmHoXeHHe U MHAUBUYyAIbHOE Pa3BUTHE OPraHU3MOB (4 4.)

18

@opMbI pa3MHOKEHUS 1 0
OpraHu3MOB

0

19

Meiios. 1 0

20

OO6pa3oBaHue U pa3BUTHE 1 0
TIOJIOBBIX KJIETOK.
OrmutomoTBOpEHUE.
Jlabopatopnas padota Ne 4
«M3yueHne cTpoeHUs TOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOITperapaTax»

21

NunuBuayanbHOE pa3BUTHE 1 0
OpPraHU3MOB

Paznen 6 - HaciencTBEHHOCTh 1 UBMEHYMBOCTH OpTraHU3MoB (9

9.)

22

I'enetuka — Hayka 1 0
0 HACIIEJICTBEHHOCTH U
U3MEHUYNBOCTH.

23

3aKOHOMEPHOCTH HaCJeA0BaHUs 1 0
PU3HAKOB.
MoHorubpuIHOE CKpEIIMBAHHE.

24

JIurnOpuiHOE CKpEeIIMBaHNe. 1 0
3aKOH HE3aBHCUMOTO
HaCJICJIOBAHUS TIPH3HAKOB.

25

CueruieHHOE Hacje10BaHUE 1 0
npusHakoB. JJaboparopHas paboTa
No 5 «3yuenue pe3ysnbTaToB




MOHOTUOPHUIHOTO U AUTUOPUIHOTO
CKpEIIMBaHUs y 1p030(puiIbl HA
TOTOBBIX MUKpOIIpenapaTax»»

26 |['eneruxka moiaa. HacnemoBanue 1 0
MIPU3HAKOB, CICTUICHHBIX C TTOJIOM.

27 |3MEHYUBOCTE. 1 0
HenacnencrBenHas

U3MEHYMBOCTh. JlabopaTopHas
pabora Ne 6. Uzyuyenue
MOAUGDUKAITMOHHON
U3MEHUYUBOCTH, TIOCTPOCHHE
BapHUAI[MOHHOIO psiJia U
BApUALMOHHOU KPUBOW»

28 |HacnencrBeHHAass “3AMEHUYUBOCTb. 1 0
Jlaboparopnas pa6ota Ne 7.
«AHanu3 MyTanui y 1po30¢uisl
Ha TOTOBBIX MUKPOIIPEapaTax

29 |['eHeruka yejoBeka.

30 |O06006IeHue Mo TeMe 1 1
«HacnencrBeHHOCTD U
U3MEHYMBOCTH OPTaHU3MOBY

Tema 7. Cenekiusi opraHu3MOB, OCHOBBI OMOTexXHOJ0TUH (3 1)

31 |Cenekius Kak HayKa M TIpoILecc. 1 0

32 |MeTonasl U TOCTHKEHUS 1 0
CEJICKIIMM PACTCHUH U )KUBOTHBIX.

33 |buoTexHOJIOTHS KaK OTPacib 1 0
IIPOU3BOJICTBA.

34 |Pe3epBHOE BpeMs 1 0
Hroro 3a rox. 34 2

IlepeueHb yueOHO-METOAMYECKOT0 00ecTiedeHUs

e MeToauueckue 1 yueOHbIe OCOOUSI
e Jlureparypa A negarora
1.buonorusi. UuTepakTUBHBIC TUIAKTHYECKHE MaTepraisl. 6-11
KJacchl. MeTtoamdeckoe mocodue ¢ EeKTPOHHBIM
npuioxeranem/O.J1. Bamenko. M.: [Inanera, 2012. — 576 c.
(KauectBO 00yueHus)
2.Uonuesa A.1O. buonorus B cxemax u tabaumax /A.JO. Monuesa,
A.B. Topranos. — M.: DkcMmo. -, 2011, — 352 ¢. — (Harmsaasao u
JIOCTYIIHO)

e Jlurepatypa sl y4aluxcs
1. Boponuna I'.A. llkonbHbie onummnuabl. buosnorus. 6-9knacesl/ I'.A.



BoponuHna. — 2-e uzn. — M.: Alipuc — npecc, 2008.-176c.- (LLIxonbHbIE

OJIMMITHA/IBI ).

2. 3BepeB W.J1. Kuura ans ureHus mo aHaToMuM, (PU3HOJIOTHHN U TUTHECHE
yenoeka. [locobue s yuamuxcs. [loxa pen. JI-paduon. Hayk JLA.
JlatrmanuzoBoil. M., IIpocsemenue, 1971. 287 c. ¢ u.

3. Jlepuep I'.W. buonorus. Tectsl u 3ananus pid nocrynaromux B BY3e1. — M.:
AxBapuym, 1997. 128c.

HNuTepHer - pecypcsl

1. «Enunas komnexuus [{udposeix OOpazoBatenbHbIX PecypcoBy

(Habop mudpoBbIX pecypcoB k yueOnunkam Junun B.B.Ilaceunuka)

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

www.bio.lseptember.ru— razera «bruonorus» -npuaokeHue K «1 ceHTIOps».

3. http://bio.1september.ru/urok/ - Marepuansl k ypoky. Bece paboTsl, Ha
OCHOBE KOTOPBIX CO3/IaH CailT, ObUIH ONMyOIMKOBaHbIB razere "buomnorus".
ABTOpamu caiita mpojienana 60oJbinas padbora Mo CHCTEMaTH3UPOBAHUIO
ra3eTHBIX CTATCH C YYETOM IIKOJIBHOM yUeOHOMN MPOrpaMMBbI MO MPEIAMETY
"Buonorus".
6. WWW.Di0.nature.ru — Hay4HbIC HOBOCTH OHUOJIOTHH
7. WwWWw.edi0S.ru — D#moc — IIeHTp AUCTAaHITMOHHOTO 00pa30BaHuUs
8. www.km.ru/education - yueOHbIe MaTepHabl U CIIOBApH Ha caiite «Kupunt u
Medoamii»
9. http://ebio.ru/ - DnekrponnbIit yueOHUK «bronorusy. ConepXuT Bce
paszelbl OMoJIoTUN: OOTAaHUKY, 300JIOTHIO, AaHATOMHIO M (PH3UOJIOTHIO
YeJI0OBEKa, OCHOBBI ITUTOJIOTUU M T€HETHKH, SBOJIIOIIMOHHYO TEOPHIO U
AKOJIOTHI0. MOKeT OBITh pEKOMEHIOBAH YYAIIUMCS JUISI CAMOCTOSI TEIIBHOM
paboTHI.
10. http://djvu-inf.narod.ru/ - snexTponHast OubIHOTEKA
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http://www.google.com/url?q=http%3A%2F%2Fwww.bio.1september.ru&sa=D&sntz=1&usg=AFQjCNFqyFnYNUIq8aQdxOmhITnA5dmYZw
http://www.google.com/url?q=http%3A%2F%2Fbio.1september.ru%2Furok%2F&sa=D&sntz=1&usg=AFQjCNEc3Vvkbx31V_60vZggg-tAEWIZLQ
http://www.google.com/url?q=http%3A%2F%2Fwww.bio.nature.ru&sa=D&sntz=1&usg=AFQjCNF0Jrkn3Qmz_FD_atSyWu0ev679qQ
http://www.google.com/url?q=http%3A%2F%2Fwww.edios.ru&sa=D&sntz=1&usg=AFQjCNEJ3miY8giP521AUyCI2BCEjLfL2w
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