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[TOACHUTEJIBHA A 3AIIMCKA

IIpu pa3pabotke mporpaMmbl MO OWUOJOTHM TEOPETHYECKYI0 OCHOBY s
OTIpeNieJICHUsT TMOAXOJ0B K (OPMUPOBAHUIO CONEpKAHUS YYEOHOrOo TMpeaMeTa
«buosorus» cocraBuiv: KoHLenTyaibHble nojioxkenuss I'OC COO
0 B3aUMOOOYCIIOBJIEHHOCTH LIEJIEH, COAEPKaHUs, pe3yIbTaTOB 00yYeHUs U TpeOOBaHMIA
K YPOBHIO MOJTOTOBKHM BBIIYCKHUKOB, IOJIOKEHHS 00 OOIIMX WEIAX W IPHUHIUIAX,
XapaKTEPHUIYIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO 00111ero 00pa3oBaHus B
Poccuiickoii deneparuu, a TakkKe MOJIOXKEHUS O crienuduke 0Moaorum, e€ 3HaYeHU B
MO3HAHUY JKMUBOW MPUPOIBLI 1 00ECTICUCHUH CYIIIECTBOBAHUS YEJI0BEYECKOTO OOIIECTBA.
CornacHO Ha3BaHHBIM TOJIOKEHUSIM OMPEICSICHbl OCHOBHBIE (DYHKIIUU MPOTPaMMBbl 10
OuoJIoruu U €€ CTPYKTypa.

[Iporpamma mo Ouosiornu Aa€T MpeACTaBICHUE O LENIX, 00 oOIiei crpareruu
OoOy4eHHs, BOCIIUTAHUSA U Pa3BUTHUS OOy4YAIOMIMXCA CPEICTBAMH Y4eOHOIro MpenMeTa
«buonorusy, ompenenseT oO0s3aTENBHOE MPEAMETHOE COACpPXKAHUE, €r0 CTPYKTYPY,
pacmpeneneHue 1mo pa3aesiaM u TeMaM, pEKOMEHTyeMYIO MTOCIeI0BATeIbHOCTh H3yICHHUS
y4eOHOro MaTepuaia ¢ y4¢TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH
00pa3oBaTeILHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEH 00YyUaOIIMXCs.

B mporpamme mo OmoOTMHM TakXe YYHTHIBAIOTCS TPEOOBAHHS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM H TIPSAMETHBIM pe3yJIbTaTaM OOYyUYCHHSI B
(GbOpMHUPOBAaHUM OCHOBHBIX BHIOB Yy4eOHO-IIO3HABATEIBHOU JEITCIHbHOCTH/yIeOHBIX
JEHCTBUN 00YYaIONIUXCS TI0 OCBOCHUIO COACPIKAHUS OMOJIOTMYECKOT0 00pa30BaHusI.

B mporpamme mo Ouonoruu (10-11 kmaccel, 0a30BbIi YpOBEHb) peaiM30BaH
NPUHITMI TPEEMCTBEHHOCTH B HW3Y4YeHWM OWoioruu, Onarogaps dYeMmMy B HEH
MIPOCMATPUBAETCS HAMPABIEHHOCTh HAa Pa3BUTHE 3HAHU, CBSI3aHHBIX C (HOPMUPOBAHUEM
CCTECTBEHHO-HAYYHOTO  MHPOBO33PCHHUS, IICHHOCTHBIX OpPHCHTAIlUHA  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIJIEHUS, TIPEJACTABICHUA O 3I0POBOM 00pase >KU3HU U OEpPeKHBIM
OTHOIIIEHWEM K OKpyKawmier mnpupogHoit cpeme. [losTomy Hapsmy ¢ H3ydeHHEM
0011eO10IOTMUECKUX TEOPHIA, a TAK)KE 3HAHHIA O CTPOSHUH )KUBBIX CUCTEM PAa3HOTO paHra
Y CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HHUX MPOIIECCOB B MPOTPaMME IO OMOJIOTHH
yIIeJICHO BHUMAHUE HCIIOJIB30BAHUIO MTOJIYICHHBIX 3HAaHWUW B MOBCEAHEBHOW JKU3HH IS
pelIeHHs TPUKJIAIHBIX 3aJad4, B TOM 4YHCIE: TPOPWIAKTHKHA HACIICICTBECHHBIX
3a00JICBaHUN YENIOBEKa, MEIUKO-TEHETHYECKOTO0 KOHCYJIhTHUPOBAHMS, OOOCHOBAHHUS
IKOJIOTHYECKH IIeTIECO00PA3HOTO MOBEACHUS B OKPY KaIOIIEH MPUPOTHON Cpejie, aHamm3a
BIUSHUS XO3SMCTBEHHOW NEATEIHHOCTH YEJIOBeKa Ha COCTOSHUE TMPUPOIHBIX U
WCKYCCTBEHHBIX JKOCHUCTEM. YCHWICHHE BHUMAHUS K TPHUKIAJTHONW HAMPaBICHHOCTH
yueOHoro mpeamera «bUOJNIOTHS» TPOJUKTOBAHO HEOOXOIUMOCTBIO OOECTICUeHUs
YCIIOBHM ISl PEIICHHUS OJHOW W3 aKTyaJdbHBIX 3a7ad MIKOJIHHOTO OHOJIOTHYECKOTO
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oOpa3oBaHus, KOTOpas mpennosiaraer GopMHUpOBaHHE Y OOYUYaIOIIMXCA CHOCOOHOCTH
aJanTHPOBATHCA K U3MEHEHHSIM IMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

[Iporpamma 1o OHWOJOTHMM SIBASIETCS OPUEHTUPOM JUIsl COCTaBJICHHUS pabouux
porpamMm, aBTOPBI KOTOPBIX MOTYT MPEUIOKUTH CBOM BapHaHT IMOCIEI0BATEILHOCTH
U3YYEHHUS U CTPYKTYpbl Y4eOHOTO MaTepuana, CBOE BHACHUE MyTeld (HOPMHUpPOBAHUS Y
oOyyvaronmuxcst 10—11 kimaccoB NpeIMETHBIX 3HAHWUW, YMEHUH M CHOCOOOB Yy4yeOHOM
NEeATEIbHOCTH, @ TaKXXE€ METOAMYECKUX PEIICHUM 3aJady BOCHUTAaHUS M Pa3BUTHS
cpencTBaMu yuebHoro npeamera «bromorusy.

Bbuonorust Ha ypoBHE cpeliHero o01ero o0pa3oBaHus 3aHUMAET BaKHOE MecTo. OH
obecrieunBaeT (HOPMHPOBAHUE Y OOYYAIOIIMXCS TMPEACTABICHUA O HAyYHOW KapTHHE
MUpa, paciupsieT 1 0000111aeT 3HAHUS O )KUBOU MPUPOJIE, €€ OTIUIUTEIIbHBIX MPU3HAKAX
— YPOBHEBOW OpraHW3allid W DBOJIONHH, CO3MAET YCIOBHUS IS MO3HAHMS 3aKOHOB
KUBOM MPUPOJIbI, GopMHUpOBaHUs HYHKIIMOHATLHON TPaMOTHOCTH, HABBIKOB 37J0POBOTO
u 6e30macHOro 00pasa >KU3HHU, IKOJIOTHUECKOTO MBIIUICHHS, ICHHOCTHOTO OTHOIIEHUS K
YKUBOW MPUPOJE U YEIIOBEKY.

Bonbimoe 3HadueHWe OWOJOTHS MMEET TakKe JUIsl PEIICHUS BOCTHMTATCIBHBIX H
pPa3BUBAIOIIUX 3aJad CpPEIHEro oOIIero o0pa3oBaHMs, COUUATU3AMUA OOYYaIOIIUXCS.
N3yyenue Ononoruu odecreunBaeT yCJIOBUS JUisl (POPMUPOBAHUS UHTEIUICKTYaJIbHBIX,
KOMMYHUKAIITMOHHBIX W HWH(POPMAIIMOHHBIX HABBIKOB, JACTETHYCCKON KYJIBTYpHI,
CIOCOOCTBYET HWHTErpaluu OUOJOTHYECKUX 3HAHWA C TPEJCTABICHUSMH W3 JIPYTUX
y4eOHBIX TMPEAMETOB, B YacTHOCTU, GU3WKK, XuMuM W Teorpaduu. Has3BanHbIe
TIOJIOKEHUS O TIPETHa3HAYCHUH yIeOHOTO TIpeMeTa « BHOJIOTHs COCTaBUIM OCHOBY IS
oTpeNie]ICHUs] TIOJXOJI0B K OTOOPY H  CTPYKTYpPUPOBAHUIO €T0  COJEPIKaHMUS,
MPEICTABICHHOTO B MPOTrpaMMe 1Mo OUOIOTHH.

Ot6op conmepxkanusi yudeOHOTO Tpenmera «buonorus» Ha 06a30BOM YypOBHE
OCYIIECTBJIEH C MO3ULUNA KYJIbTypOCOOOPa3HOIo MOAX0AA, B COOTBETCTBUM C KOTOPBIM
oOyyarouiyecs: JOJKHBI OCBOMTH 3HAHHMS M YMEHMs, 3HAUMMbIC N1 (HOPMHUPOBAHUS
o01elt KyabTyphl, OMPEACIISIONINE aIeKBATHOE TMOBEICHUE YEIOBEKa B OKPYKAIOIICH
OPUPOAHON cCpelle, BOCTpEOOBaHHBIE B TMOBCEAHEBHOM KU3HU M MPAKTHUECKOU
nearenbHocT. Oco0oe MecTo B JTOM CHUCTEME 3HAHUW 3aHUMAlOT DBJIEMEHTHI
colepXkaHusl, KOTOpBbIE CIIy>)KaT OCHOBOW g (OpMUPOBaHHS TPENCTABICHUNA O
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa W LEHHOCTHBIX OpHEHTAIUSIX
JMYHOCTH, CIOCOOCTBYIOLIUX T'YMaHU3AIMU OUOJIOTHYeCKOT0 00pa30BaHMs.

CTpyKTypuUpOBaHUE COACPKAHUSI yIeOHOTO MaTepHaia B IporpaMMe 1o OWOJIOTHI
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUM 00 OTIMYMUTENIbHBIX
O0COOEHHOCTSX JKMBOW TPHUPOABI, O €€ ypOBHEBOW OpraHM3allid ® SBOJIONUA. B
COOTBETCTBHH C OTUM B CTPYKType ydeOHOro mpenmera «bHOJOTHS» BBIIEICHBI
CJIeNyIOlMe CoJiepKaTelibHble JIMHUU: «bUONOrus Kak Hayka. MeToJbl Hay4HOIo
no3HaHus», «KieTka kak Ouosormueckas cucrema», «OpraHu3M Kak OMOJorHyecKas
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cuctema», «CrucremMa W MHOTOOOpa3We OPraHUYECKOTO MHpPa», «IBOJIOLUUS KHUBOU
IPUPOIBD, « IKOCUCTEMBI M IPUCYIIINE UM 3aKOHOMEPHOCTIY.

Lenp u3yuenus yuebnoro npeamera «bronorus» Ha 6a30BOM ypOBHE — OBJIa/ICHHE
OOYYarOMIMMUCST 3HAHUSMHU O CTPYKTYPHO-(OYHKIIMOHAJIHLHOW OpTaHWU3AIMK KUBBIX
CHUCTEM pAa3HOr0 paHra W TPUOOPETCHWE YMEHHUW WCIOJIh30BaTh OTH 3HAHHS IS
I'PaMOTHBIX JIEUCTBUI B OTHOIIEHUH OOBEKTOB YKHBOW MPUPOIBI U PEIICHUS PA3TUIHBIX
YKU3HEHHBIX MPOOIeM.

JlocTikeHue 1ienu n3ydeHus yaeoHoro npeamera «buomorus» Ha 6a30BOM ypOBHE
00ecreunBaeTCs PEIICHUEM CIICAYIONIUX 3a/1a4:

OCBOCHHC O6y‘IaI-OHII/IMI/ICH CHUCTEMBI 3HAHUHM 0 OMOJIOTHYECKUX TCOPUAX, YUCHUAX,

3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, IIpaBWjaX, CIyXalluX OCHOBOM TUISt
dbopMHUpOBaHUS TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOAax
HAyYHOTO TTO3HAHUS, CTPOSHUH, MHOTOOOPa3uu U 0OCOOEHHOCTSIX )KMUBBIX CUCTEM PA3HOTO
YPOBHSI OpraHU3aIli{, BBIAAIOIIUXCS OTKPBITHUSAX W COBPEMEHHBIX HMCCJICAOBAHUAX B
Onojoruu;

dbopMmupoBaHne |y  OOyYalOmUXCs  TO3HABATENIbHBIX,  WHTEJUICKTYaJbHBIX

¥ TBOPUYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIN3A IaHHBIX O MyTSIX pa3BUTHsI B OMOJIOTUN
Hay4YHBIX B3IJISI0B, WJEA M MOAXOAOB K M3YYEHHIO KMBBIX CHCTEM Pa3HOTO YpPOBHS
OpraHM3alliy; CTAaHOBJCHHE Yy OOydYarommxcs OOImel KyIbTypbl, (YyHKIMOHAIHLHOU
I'PaMOTHOCTH, Pa3BUTUE YMEHUN OOBSICHATH U OIICHUBATD SIBJICHUS OKPYKAIOIIET0 MUPA
YKUBOM MPUPOJIbI HA OCHOBAHWHU 3HAHUU U OTIBITA, MOJYYEHHBIX IPU U3YYEHUU OUOJIOTHH;
dopMupoBaHre y 00y4arOMMXCsd YMEHUN WIUTFOCTPUPOBATH 3HAYCHHE OMOJIOTHUYECKUX
3HAHUA B MPAKTUYECKOW JICSITEIBHOCTH 4YEJIOBEKAa, PA3BUTHUM COBPEMEHHBIX
MEAMIIMHCKUX TEXHOJOTHH M arpoOMOTEXHOJOTHH; BOCHHTAaHHE YOEKIEHHOCTH B
BO3MOXKHOCTH TIO3HAHUSI YEJIOBEKOM KHBOW MPHUPOJBI, HEOOXOIUMOCTH OEpEeKHOTO
OTHOIICHUS K HEW, COOJIIOJIEHUSI 3TUYECKUX HOPM IPHU MPOBEIECHUH OMOJOTUYECKUX
UCCJIEI0BAHMI; OCO3HAHNUE LIEHHOCTU OMOJIOTMYECKUX 3HAHUN JJIs1 TIOBBILLIEHUS] YPOBHS
HKOJIOTUYECKOM KYJIBTYpPBI, A1 (POPMUPOBAHMSI HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHUH B TOBCEAHEBHOM KU3HU
JUTSL OEHKH TOCJIEJICTBUM CBOEH NESITEIbHOCTU M0 OTHOLIEHUIO K OKpYXalollel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBAaHME U COOJIIOIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buosorus», uzyyaemass Ha 0a30BOM
YpOBHE, SBISETCS O00s3aTelabHbIM Y4E€OHBIM MPEAMETOM, BXOJSIIMM B COCTaB
npeaMeTHon ooactu « EcTeCTBEeHHO-HAayYHBIE MPEAMETHD.

OO6111ee yncao yacoB, PEKOMEHI0BAHHBIX JJIsl U3y4YEeHHs] OMOJI0TUY — 68 4acoB:

B 10 ximacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Heeno).
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COHEP)XAHUE OBYUEHUA

10 KJIACC Tema 1. buoJjiorusi Kak HayKa

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHHUYECKUMU |
JIPYTUMH €CTECTBEHHBIMU HayKamH, puiiocopueit, STUKOHN, 3CTETUKOM 1 mpaBoM. Poib
ouonornu B GopMHpPOBAHUHN COBPEMEHHON HayqHOU KapTHHBI Mupa. Crucrema
OMOJIOTHYECKUX HAYK.

MeToasl TO3HAHUS JKUBOW NPUPOABI (HAOMIOIEHUE, IKCIEPUMEHT, OMHCAHME,
U3MepeHue, Kiaccuukaiys, MoAeIMPOBaHUE, CTATHCTHYECKAs: 00paboTKa TaHHBIX).

Hemoncmpayuu:

Ilopmpemwi: Y. dapBun, I'. Mennens, H.K. Konsuos, /x. Yorcon u @. Kpuk.
Tabauyvt u cxemwvi: «MeTOABI TIO3HAHUS KUBOU MPUPOIBI.

Jlabopamopusie u npakmuyeckue pabomoi:
[Ipaktrueckas padora Ne 1. «Mcnonap30BaHne pa3IUYHbIX METOI0B IPH U3YUEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aLMS
KuBbie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.
CBoiicTBa OMOCUCTEM M MX pa3HOOOpasue. Y POBHU OpraHU3alud OMOCUCTEM:

MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, MOMYJISIHOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OroreoreHoTHYecKuil), onochepHsiil. Jemoncmpayuu:

Tabauywl u cxemovl: «OCHOBHbBIE IPU3HAKHU KU3HU», «YPOBHU OpraHU3ALUU KUBOU
TIPUPOIBD».
Obopyodosanue: monenb moJekyibl JITHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJICTKH

XUMHUYECKUN COCTaB KIJIETKH. XHUMHUYECKHE DJJIEMEHTBI: MAaKpOIJIEMEHTHI,
MHUKpPOAJIEMEHTHI. Bogia 1 MUHEpalbHEIC BEIIECTRA.

DYHKIIMY BOJBI U MUHEPAJIbHBIX BEIIECTB B KieTke. [loiiep:kanre 0CMOTHYECKOTO
OasaHca.

benku. CoctaB u cTpoeHue OelIKOB. AMHUHOKUCIOTBI — MOHOMEPHI OEJIKOB.
He3zameHnmble M 3aMEHHMbIE AMHHOKHCIOTBHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpPBI OCITKOBOM MOJIEKYJNbI (TepBUYHAS, BTOPUYHAS, TPCTUYHAS M YCTBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bruomornueckue GyHKIIMN OEIKOB.

depMeHTH — OuosIorHYecKkue Karanuzatopbl. CTpoeHne (epMeHTa: aKTHUBHBIN
HEeHTp, cyocTpatHas crnenudpuyHoctb. Kopepmentsl. Buramunbl. OTinnuns GpepMeHTOB
OT HEOPTaHWYECKUX KaTaTu3aTOPOB.
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VYrneBoapl: MOHOcaxapuibl (TJIOKO3a, pudo3a W Je30Kcupubdo03a), Iucaxapujibl
(caxapo3a, TJaKT03a) ¥ oJIKcaxapuibl (Kpaxmall, IITMKOreH, eJITI0J103a). buonornueckue
(GyHKIUU yTIEBOIOB.

Jlunuaer: Tpuraunepuasl, pochomunuasl, crepousnsl. ['uapodunasHo-ruapooOHBIC
cBoicTBa. buonornyeckue ¢ynkiuu nunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB U
JIMITAJIOB KaK HICTOYHUKOB SHEPIUHU.

Hykneunossie kuciotel: JIHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX
kucnot. Crpoenue u pynkuun JJHK. Ctpoenne u ¢pynkiun PHK. Bunsr PHK. ATO:
CTpoeHHE U (PYHKIUU.

[utonorus — Hayka o kieTke. Kilerounast Teopust — npuMep B3auMOJEHCTBUS UIEH
¥ (aKTOB B HAYYHOM MO3HAHUH. METOIbI U3YUCHHS KIETKH.

Kinerka kak wnemocTtHas xuBasi cucteMa. OOIIMe MPU3HAKU KIIETOK: 3aMKHYyTas
HapyxHass MeMOpana, mojiekynsl JIHK kak reHernuyeckuil ammapar, CUCTEMa CHHTE3a
Oeska.

Tunel KIETOK: dyKapuOTHYECKas M MpokapuoTthyeckas. OCoOCHHOCTH CTPOCHUS
npokapuoTuyeckou kinetku. Kierounas crenka 6aktepuii. CTpoeHUe 3yKapuoOTHYECKON
kJIeTKU. OCHOBHBIE OTJINYUS PACTUTENIBHOM, )KUBOTHOM M TPUOHOM KIETKH.

IIoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAS CTEHKA, INIMKOKAIMKC, HX
bynkuuu. [Ina3zmarnueckass memOpana, e€ coiictBa u ¢yHkuuu. [{uronnazma u eé
opranousibl. OpHomemOpaHHbie opraHouabl kietku: OIIC, anmapar [Nonbmxu,
au30combl.  lloilyaBTOHOMHBIE OpraHOMJBI  KJIETKH: MUTOXOHAPHH, IUIACTHIBI.
[Tpoucxoxaenre MUTOXOHIpHM U TutacTul. Busl mmactun. HememOpanHbie OpraHOUIbI
KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJIM, PECHUYKH, KTYTHUKUA. DyHKUIUU
OpraHOMJIOB KJIETKH. BrirtoueHus.

Anpo — perymsatopHbii 1eHTp kiIeTku. CTpoeHme smpa: sjiepHas 000J0uKa,
KapuoIlia3Ma, XpOMaTHH, SIPHIIIKO. XPOMOCOMBI. TpaHCHOPT BEIIECTB B KIIETKE.
Hemoncmpavuu:

Llopmpemwi: A. JleBenryk, P. I'yk, T. llIBann, M. Ilnelinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxiun, K.M. bap.

Juacpammovr: «PacnpefeneHne XMMHUYECKUX 3JIEMEHTOB B HEXXUBOW MPUPOJIEY,
«PacripeieneHne XuMUYECKUX JIEMEHTOB B )KMBOU ITPUPOJIE.

Tabnuyvr u cxemwvi: «llepuonuueckas TaOIUIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoenue MoJieKyibl Bonbl», «buocuntes Oenkay, «CTpoeHUE MOJEKYIJBI OEKay,
«Ctpoenue dhepmentay, «Hykmennossie kuciotel. JIHK», «Ctpoerue monexynst ATDy,
«CtpoeHune 3yKapuoTHYECKON KIETKN», «CTpOoeHHE >KMBOTHOW KIETKW», «CTpoeHHe
pacTUTENIbHOW KJIEeTKW», «CTpOoeHUE NPOKAPUOTHUYECKOW KIIETKH», «CTpoeHHe siapa
KIIETKW», «YTIE€BOABDY, «JIMIUIB».
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Obopyoosanue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHHME IJid IPOBEICHUS
HAONIONCHUM, W3MEPEHHH, OKCIIEPUMEHTOB, MHUKPOMPENaApaThl  PaCTUTEIHHBIX,
’KUBOTHBIX U OaKTEpUATBHBIX KIICTOK.

Jlabopamopnsie u npakmuyeckue pabomol:

JlabGopaTtopuas paborta Ne 1. «3ydyeHune KaTamuTHUECKOW aKTUBHOCTH (DEPMEHTOB
(Ha MpEMepe aMIIIa3bl WIIA KaTajaas3bl)y.

JlabGopaTtopHas pabota Ne 2. «/M3ydeHue cTpoeHHS KJIETOK PACTCHHM, KUBOTHBIX U
OaKkTepuii 0] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPEIapaTax U UX OMMMCAHUE).

Tema 4. 7KusHeaesITeJIbHOCTh KJICTKHU

OOMeH BelecTB, WM MeTaboau3M. ACCUMUIIALMS (IUIACTHYECKUM OOMEH) U
TUCCUMWISIUSA  (SHEPreTUYECKUil OOMEH) — JBE€ CTOPOHBI E€IUWHOIO Mpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHUsI BEHIECTB M DHEPrUM B TOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIA U TeTepoTpodHblil. Ponb dhepmeHTOB B
0oOMeHe BEIlIECTB U PEBPAIIEHUN SHEPTUU B KIIETKE.

dotocunTe3. CBeroBasi U TeMHOBas (a3el PorocuHTe3a. Peakiuu dorocunTesa.
OddextuBHOCTh PoTOCHHTE3A. 3HaAUCHUE (POTOCUHTE3A JIs KU3HU Ha 3emiie. Biusnue
yCJIOBUM cpeabl HAa (OTOCHMHTE3 M CHOCOOBI TMOBBIIMICHUS €r0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUU.

XeMocHuHTE3. XeMOCUHTE3UPYIONINe OaKkTeprun. 3HaUYEHNE XEMOCHUHTE3a JJIsl )KU3HU
Ha 3emJie.

DHepreTuueckuii oOMeH B KieTKe. PaciemieHue BeEIIeCTB, BBbIACICHUE U
aKKyMYJIMPOBAHHE SHEPTHH B KJIETKE. DTallbl JHEPreTUIECKOro oOMeHa. [ mukomus.
bpoxenue wu ero Buabsl. KuciopomHoe okxuciaeHue, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh IHEPrETUIECKOTO OOMEHA.

Peakuun marpuunoro cuntesa. ['enernueckas undopmanus u JJHK. Peanuzamus
reHeTnuecko wuHbopmanMu B KiIeTKe. ['eHeTHueckuid KO W €ro CBOMCTBA.
Tpanckpuniust — marpuunbiii cuate3 PHK. Tpaucmsiius — GuocunTes Oenka. Drtarmsl
TpaHcisiiu. KonupoBanue aMuHokucnoT. Poibs pubocom B OnocuHTe3e Oenka.

Hexknerounsie Qopmbl xu3uu — Bupychl. Mctopus otkpeitusi Bupycos (J.U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMS M KM3HEHHOTO IMKJIa BUPpYCOB. bakrepuodaru.
bosie3nn pacTeHuil, KUBOTHBIX M 4YEJIOBEKAa, BBI3bIBAEMbIC BHpyCaMHu. Bupyc
nuMmmyHoieuiuta yenoseka (BUY) — Bo3oynurens CIIMIa. OOpaTHast TpaHCKpUIIHS,
peBepraza u uHTerpasa. IIpodunakruka pacnpocTpaHEeHUsI BUPYCHBIX 3a00JI€BaHUU.
Hemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, [I.1. MBanosckuii, K.A. Tumupsses.

Tabnuyvt u cxemwvr. «Tunbl nuTaHus», «Metabomuszm», «MHUTOXOHAPUSIY,
«JHepreTuueckud oOMeH», «Xijopomnact»y, «Porocunresyn, «Crpoerne JHK»,



®enepanbHas padouas mporpamma | buonorus. 10—11 knaccs! (6a30BbIi ypOBEHb)

«Ctpoenue u (yHKIMOHHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTMueckuit Kom»,
«Bupycs», «bakrepuodarm», «Ctpoenue u sxu3HeHHBbIH nukia Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJHK».

Obopyoosanue: wmonenu-anumkanuu  «Yasoeane JHK wu  Tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», MoJeib cTpykTypbl JTHK.

Tema 5. PazaMHokeHMe M MHAUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB

Krerounblii UK, WM 5KM3HEHHBIN UK KieTku. MHTepdasza u murtos. [Ipoueccsl,
npoTekatomue B uHTepdaze. Perumkamms — peaxmust matpuyHoro cunteza JIHK.
Crpoenne xpoMocoM. XpOMOCOMHBIA HAOOP — KapuoTHM. JUIITOMAHBINA U TarIOUAHBINA
XpOMOCOMHbIE Habopbl. XpomaTuabl. lluTosorMueckue OCHOBBI PAa3MHOXKEHHUS H
VHIMBUIYAJIbHOTO Pa3BUTHUSL OPTAHU3MOB.

Henenue knetku — muto3. Ctagum muto3a. [Iponeccel, npoucxoasimume Ha pa3HbIX
CTaIUIX MUTO3a. boIornueckuii CMBICII MATO3a.

[Iporpammupyemast rubesb KJIETKU — arnomnTo3.

@opMbI pa3MHOKEHHUS OpPraHU3MOB: Oecrnosnioe W TmosioBoe. Buasl Oecrnosoro
Pa3MHOXKEHUA: JCJIEHHUE  HAJABOE, II0OYKOBAHME OJHO- U  MHOTIOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTATHBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Craguu wmeio3a. Ilpoueccsl, npoucxoAsuue Ha CTagusx Meno3a.
[ToBenenue xpomocoM B meno3e. KpoccuHroep. buonornyeckuii CMbICI U 3HAYEHHE
Meno3a.

["ameTorenes — mpoiecc oOpa3oBaHUs MOJOBBIX KIIETOK Yy KUBOTHBIX. [lonoBbie
’KeJe3bl: CEMEHHUKU U SMYHUKUA. OOpa3oBaHUE M pa3BUTHUE IMOJOBBIX KJIETOK — ramMeT
(cmepmaTo3ou, sifliekieTka) — crepMaroreHe3 U ooreHe3. OCOOEHHOCTU CTPOEHUS
AULEKIIETOK U ciepmaTo3ouaoB. Omnonorsopenue. [laprenorenes.

NunuBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHOHANTLHOE  Pa3BUTHE
(omOpuorenes). OTtambl AMOPUOHAIBHOTO PA3BUTHS Y TMO3BOHOYHBIX KUBOTHBIX:
nOpobsieHue, TracTpyssus, opraHorenes. I[loctamOpuoHanbHOE paszBute.  THUIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: MPSMOE, HEMPsMOe (JIMYMHOYHOE). BiusiHue cpeapl Ha
pPa3BUTHE OPraHU3MOB, (haKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOKIEHHBIE YPOICTBA.

Poct u pasButue pacreHuii. OHTOreHe3 BETKOBOTO PACTEHMS: CTPOEHUE CEMEHHU,

craauu pa3Butus. emoncmpayuu:

Tabnuyoer u cxemvi: «DopMbl Pa3MHOXKEHHS OpPraHuU3MOBY», «/[BoitHOE
OIUIOJAOTBOPEHUE Y IIBETKOBBIX PACTCHUN», « BereraTuBHOE pa3MHOKEHUE PACTCHUIN»,
«Jlenenue kietku O6akTepuin», «CTpOCHUE MOJIOBBIX KIETOK», « CTpOEHUE XPOMOCOMBI»,
«Knerounsii mukny, «Pemmukanus JIHK», «Muto3», «Meito3y, «lIpsimoe u Henpsamoe
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pa3BuTue», «l'aMeToreHes y MIICKONMUTAIOMIMX U 4YeIoBeKa», «OCHOBHBIE CTaauu
OHTOTI'CHE3a».

Obopyoosanue: MHUKPOCKOTI, MUKpOIpenapaThl «CniepmMaTo30uasl
MJICKOITATAIOWIETO», «SinekneTka muekonuraromero», «KapruoknHe3 B KIETKax
KOpEIIIKa JIyKa», MarHuTHas Mojeib-anmuimkanusa «Jlenenue kietku», moaens JIHK,
MoJieIb MeTadazHOW XPOMOCOMBI.

Jlabopamopnvie u npakmuueckue paoomol:

JlaGopatopHas padora Ne 3. «HaOmroneHue Muto3a B KJIeTKaX KOHYMKA KOpEIIKa
JIyKa Ha TOTOBBIX MUKPOMpPENapaTaxy.

JlaGopatopHas pabota Ne 4. «3ydeHue CTpoeHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOITIpenapaTax.

Tema 6. HaciieAcTBEHHOCTh U U3BMEHYMBOCTH OPraHU3MOB

IIpenmer u 3anauyn reHetuku. Mcropus passButus reHetuku. Posbs nuronorun u
IMOPHUOJIOTUN B CTAHOBJIEHUU N€HETUKHU. BKIax poccHicKUX U 3apyOekHbIX YUEHBIX B
pa3BUTHE TE€HETUKU. MeTolIbl TeHEeTUKH (TMOpUI0JIOTMYECKHU, LUTOr€HETHYECKUA,
MOJIEKYJISIpHO-TeHeTHUecKnui). OCHOBHBIE TE€HETUYECKHE TMOHATUA. ['eHeTnueckas
CHMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HACJEAOBAaHUS IIPU3HAKOB, YCTaHOBIEHHbIE [. Mennaenem.
MoHorubpuHoe cKpelmmuBaHue. 3aKOH €IUHO-00pa3usi THOPUAOB MEPBOTO MOKOJIECHHUS.
[IpaBuno 1OMUHHUPOBAHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MIIOTE€3a YMCTOTHI raMeT.
[lonHOE M HEMONHOE TOMUHUPOBAHUE.

JquruOpuaHoe CKpeluBaHUE. 3aKOH HE3aBHCHUMOIO HACJEIOBAaHUS MPU3HAKOB.
[{uToreHeTyeckue  OCHOBBI ~ JAUTMOPUIHOTO  CKPEIIMBAaHUA.  AHAIU3UPYIOIEE
cKpemrBaHue. lcrnonp30BaHME aHAIM3UPYIOIIETO CKPEIIMBAHUS Ui ONPENCIICHUS
T€HOTHIIA 0CO0U.

CuermieHHOe HacienoBaHue npusHakoB. PaGora T. MopraHa no CIEMIEHHOMY
HACJICIOBAaHUIO T'€HOB. HapylieHue CuerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHAas TEOPUS HACIIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.

I'enetTnka mnosa. XpOMOCOMHOE OIPEAENIEHHE MoJa. AYTOCOMBI M ITOJIOBBIE
XpPOMOCOMBI. ['OMOTramMeTHbIE U reTepOraMeTHbIE OpraHu3Mbl. HacienoBanue npu3HaKoB,
CUEIJICHHBIX C TIOJIOM.

N3meHunBOCTh. BBl ”3MEHYMBOCTHU: HEHACIIEACTBEHHAA U HAcJIeACTBEHHas. Poib
Cpellbl B HEHACJIEJICTBEHHOM M3MEHUYMBOCTH. XapaKTEPUCTHKA MOIU(UKAITUMOHHOU
M3MEHUYMBOCTH. BapuanuvoHHBIM psAA U BapualMoHHas Kpusasg. Hopma peakuuun
npu3Haka. KonuuecTBeHHbIE M KAYECTBEHHBIE IPU3HAKY U UX HOpMa peakunn. CBoMcTBa
MO (PUKAITMOHHON U3MEHUNBOCTH.

HacnenctBennasi, wWiM TeHOTUIMYECKAs, W3MEHUMBOCTh. KomOmHaTHBHAS
M3MEHYUBOCTb. Mei03 U MOJOBON MPOLECC — OCHOBA KOMOMHATUBHOM M3MEHUMBOCTH.
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Myranrionnass u3MeH4uMBOCTh. Kiaccudukanus MyTanuid: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTora W mnpuuMHBI MyTauuid. MyTareHHsie  (GakTOpbl. 3aKOH
rOMOJIOTMYECKHX PSAAOB B HACIENCTBEHHOM n3mMeHunBoctu H.M. BaBunosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METOAbI TEHETUKH YEJIOBEKA!
reHEaJIOrMYeCKMH, OJIM3HELOBBIM, IIUTOr€HETUUECCKHUM, OMOXHMMHYECKHUH,
MoJeKyIsipHOTeHeTHYeCKuil. COBpEeMEHHOE OIpEJeCHUE TeHOTHUIIA: MOJHOTEHOMHOE
CEKBCHHPOBAHWE, TE€HOTUIMPOBAHWE, B TOM uyucie ¢ mnomombto [I[[P-ananuza.
HacnenctBennsie 3a00eBaHNs YeI0BEKa: TeHHBIC 00JI€3HU, OOJIE3HN ¢ HACIEACTBEHHOM
MPEAPaCHOIOKEHHOCTbIO, XPOMOCOMHBIE Oosie3Hu. ComMaTHYeCKUEe U TEeHEpaTUBHbBIC
myTtaiuu. CTBONOBbIE KIETKH. [IpUHIUIIBI 310pOBOTO O0Opasa »KW3HH, JUATHOCTHKH,
OpOQUIAKTUKA U JIEYEHUST TEHETHYEeCKUMX OoJne3Hei. MeauKo-reHeTH4eCKOoe
KOHCYJIbTUPOBAHHUE. 3HAYCHUE MEJAUIMHCKON I'€HETHKU B MPEIOTBPALICHUN U JICYEHUU
reHeTHYeCKuX 3a00JeBaHuil uenoBeka. Jemoncmpayuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. ne ®pusz, C.C. YerBepukos, H.B.
Tumodees-Pecosckuii, H.J1. BaBumos.

Tabauyvl u cxemovl. «MOHOTHOPUIAHOE CKPEIIMBAHUE W €r0 I[UTOTEHETHYECKas
OCHOBa», «3aKOH paCIICIUICHUs] U €r0 IUTOTEeHEeTUYeCKass OCHOBa», «3aKOH YHCTOTHI
ramet», «lurubpuaHoe ckpemnmBanue», «lluTomornyeckue OCHOBBI JUTHOPUIHOTO
CKpeuBaHus», «Menosy», «B3auMoaencTBrUE asulebHBIX TE€HOBY», «l'eHeTndeckue
KapThl DPAacTEHW, >XUBOTHBIX M 4YeEJIOBEKa», «leHeTwka monay, «3aKOHOMEPHOCTHU
HaCJIEJOBaHUsI, CLICTUIEHHOTO C MOJIoM», «KaproThmsl yenoBeka U dKUBOTHBIX», «Buabl
U3MEHYUBOCTH, «MonaudukarmoHHas U3MEHYUBOCTDY, «HacnenoBanue
pesycdakTopay, «['eHeTrka rpynmn KpoBu», «MyTallMOHHAS U3MEHYHUBOCTHY.

ObopyoosaHue: MOJIEJIU-AMIINKALIUA «MoHorubpugHoe CKpeIllMBaHUE,
«Hemonmnoe noMuHupoBanuey, «urudbpruanoe ckpemmpanuey, «[lepekpéct xpomocomy»,
MUKPOCKOIl W MHKporpenapar «J[po3odwmma» (Hopma, myTtaiuu (GoOpMbl KPBUILEB H
OKpacku Tena), repbapuii «l'opox mnoceBHOW». Jlabopamopuvle u npakmuueckue
pabomeor:

JlaboparopHas pabora Ne 5. «M3ydyeHue pe3ylbTaTOB MOHOTHOPUIHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHass pabora Ne 6. «M3yyeHue MoOAUPUKALMOHHON W3MEHUYMBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

Jlabopatopnass padora Ne 7. «AHanmu3 MyTalui y nApo30Guiabl Ha TOTOBBIX
MUKpoTpenapaTax.

[Tpaktrueckas padota Ne 2. «CocTaBiieHue U aHaIU3 POJOCIOBHBIX YETOBEKaY.

10



®enepanbHas padouas mporpamma | buonorus. 10—11 knaccs! (6a30BbIi ypOBEHb)

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH

Cenekuys KaK HayKa U MPOLECC. 3aPOKICHHUE CEJIEKIIMU U JOMECTHKALUA. Y YEeHUE
H./. BaBuioBa 0 LIEHTpax MPOMCXOXKJIEHUS U MHOT0OOpa3usi KyJIbTYPHBIX PAaCTEHMI.
L{eHTpBI MPOUCXOXKICHHS TOMAITHUX )KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOJbl CelIeKIMU. MaccoBbli M MHAUMBUIYaJbHBIA OTOOPHI B
CEJeKUMH pPacTeHUl H KUBOTHBIX. OuEHKa 3KcTepbepa. bIu3KkopoaCTBEHHOE
CKpeluBaHue — MHOpuauHr. Yucras auaus. CkpenyBaHue YUCThIX JUHUM. ['eteposuc,
wiu rubpuaHas cwia. HepoiacTBeHHoe ckpeluBaHue — ayTOpuiuHr. OtianéHHas
rubpuanszanys u e€ ycnexu. VckyccTBeHHBIN MyTareHe3 M MOJy4YeHHE MOJUIIIOUIOB.
JlocTHKEHHUSI CeNIEKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

bHOTEXHOJIOTHS KaKk OTpacib NPOU3BOACTBA. ['€eHHas MHKEHepHs. DTallbl CO30aHus
pexombunantHoi [IHK u Tpancrennsix oprannzMoB. Kierounas nnxeHepusi.

Knerounbsle KynbTypbl. MUKpPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KioHupoBaHue
BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. KOJOTHYECKHUE u
studeckue Tmpobaemel. MO — TeHeTHdeckn MOAU(PUITMPOBAHHBIC OPTaHU3MBI.
Jemoncmpavuu:

lopmpemwvi: H.. BaBuinos, 1.B. Muuypun, I'.Jl. Kapneuenko, M.®. 1Banos.
Tabauywl u cxemwl: xapTta «LleHTpBI MPOUCXOKACHUS 1 MHOTOOOpa3us KyJIbTYpPHBIX
pactenuit», «llopoabl QOMamHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pPAaCTCHUIN»,
«Otnanénnas rudpunnzamnusy, «Padoter akagemuka M.®. BanoBay, «Ilomumnonausy,
«OOBEKTHI ouorexnonorun», «KierouHele  KyJabTypbl W KJIOHHUPOBAHUEY,
«KoHcTpyrpoBaHue u epeHoc reHOB, XPOMOCOM.
Obopyodosanue: MyISDKH TUIONOB M KOPHEIJIOJAOB IUKHUX (OPM U KyJIbTYPHBIX

COpTOB pacteHuil, repbapuit «CenbCKOX035MCTBEHHbIE pacTeHus». Jlabopamophuie u
npaxkmuyeckue paoomol:

Okckypeusi «OCHOBHBIE METOJIbI U JOCTHXKEHHUS CEJNEKIUN PACTEHUM U KMBOTHBIX
(Ha CeNeKIMOHHYIO CTAaHIINIO, TUIEMEHHYIO (pepMy, COPTOUCIIBITATEIbHBIA YYacTOK, B
TEIUIMYHOE XO35ICTBO, J1a0OpaTOPUIO arpOYHUBEPCUTETA WIM HAYYHOTO LICHTPA)».

11 KIIACC Tema 1. IBo/IIOLIMOHHASE OHOJIOT S

[IpennochuIKM BO3HUKHOBEHUS SBOJIIOLMOHHON TEOPUU. DBOJIIOLMOHHAA TEOPHUS U
e€ MecTo B Ouosioruu. BiiisHre 3BOIIOIIMOHHON TEOPUH HA PA3BUTHE OMOJIOTUU U APYTHX
HayK.

CBugerensctBa  3BOMOUMH.  [lameoHTosIoOrMYeckne:  MOCIENOBATEIbHOCTh
MOSIBJICHUSI BUJIOB B  MAJCOHTOJOTUYECKOW JICTONMHUCH, TEPEXOJHBbIE  (POPMBEI.
buoreorpaduyeckue: cxoncTo u pazianune GayH u Gaop MaTepruKkoB U OCTPOBOB.

11
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OMOpHOIOTMYECKHe: CXOACTBA W pa3iuyus SMOPHUOHOB pAa3HBIX  BHJIOB
NO3BOHOYHBIX.  CpaBHUTEIIbHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE,  aHAJIOTUYHBIE,
pyIUMEHTapHblE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXAHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX TyTeH Yy BcexX
OpPTraHU3MOB.

OpomonnonHasa teopus Y. lapuna. [Ipeanocbuikn BO3HUKHOBEHUS 1apBUHHU3MA.
JIBUoKylIMe CUibl ABOJIIOLMK BUIOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE IIpU
OTPaHMYEHHOCTU  PECypCcoOB, HEONpeAeNEéHHas HM3MEHYMBOCTh, OopbrOa 3a
CYIIIECTBOBAHUE, €ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bomonuu (CTI) u €€ 0OCHOBHbBIE TIOJIOKEHUS.

Muxkpossomronus. [lonynsauus kak equHUIA BUAA U 3BOJIIOLMH.

JBrxymiue cuibl ((pakTopsl) 3BOITIOLUHN BUJIOB B IpUpoae. MyTallmoHHbIH npoliecce
Y KOMOMHATUBHAA U3MEHYMBOCTb. [lonmydaiioHHbIe BOJIHBI U Apei(d reHoB. M3omsuus u
MUTPALIHSL.

EctectBennslit 0TO00p — HampaBsiroIui GpaxTop 3BoMOIHH. DOPMBI €CTECTBEHHOTO
orbopa.

[IpucocoOIeHHOCT,  OPraHU3MOB  KakK  pe3yiabTaT dBodonud. [Ipumepsr
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U UANO-aAANTalUH.

Bun u BunoobpazoBanue. Kpurepuu Buga. OcHoBHBIE (hOPMBI BUI000pA30BAHMS:
reorpauueckoe, 3KOJIOrH4ECKOe.

Makpossosrornus. PopMbl IBOJIIOLIMU: (DUTIETHYECKas,  JIUBEPIEeHTHas,
KOHBEPIeHTHas, napajienbHas. HeoOpaTuMoCTh 3BOIIOLUN.

[IpoucxoxaeHnre OT HeCNEeUHAIM3UPOBAHHBIX MpenkoB. [Iporpeccupyromas
criennanu3auus. AgantuBHas paauanus. /Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, XK.b. Jlamapk, Y. Japsun, B.O. KoBanesckuii, K.M. bap,
2. I'ekkenp, @. Mromnep, A.H. Cesep1ios.

Tabauyvl u cxemwvi: «Pa3BUTHE OpPraHMYECKOTO MHpa Ha 3emiie», «3apoJbIIIH
MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukc», «Dopmbl OOPHOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHbI 0TOOP», «MHOT0O00pa3ue COpToB pacTeHui», «MHorooOpa3zue mopoa
KUBOTHBIX», «llomynsuuuy, «MyTallUOHHAsT U3MEHYUBOCTHY, «ApomMopdo3bI»,
«Ununoanantamumy, «OOmas aereHepauus», «JBUXKylIue CHIIBI  HBOJIIOIUN,
«Kapracxema mapmpyra myremectBus Y. JlapBunay, «bopbba 3a cymiecTBOBaHUE,
«IIpucnocoOseHHOCTh OpraHu3MOB), «I"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJOTUYECKOE BU000PA30BAHUE).

Obopyoosanue: KOJICKIMS HACEKOMBIX C Pa3IMUYHBIMM THUIIAMU OKpPAacKu, HAOOP
TJIOJIOB M CeMsiH, KOJUTeKIus «lIpuMephl 3alUTHBIX MPUCTIOCOOICHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HaNpaBJICHUs JBOJIOLUKW», O00bEMHas Mojenb «CrpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX Y.
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buoreorpaduyeckas kapta Mupa, Kowiekus «OopMbl COXpaHHOCTH MCKOMAeMbIX
KUBOTHBIX U pacTeHui», Moxaens anmiukanus «llepekpéct Xpomocom», BIIaKHBIC
npenapatel  «Pa3Butne HacekoMoro», «Pa3BuTHe JIATYIIKH», MHUKpOIpenapar
«Apozoduna» (Hopma, MyTanuu GopMbl KPHLIIBEB U OKPACKHU TEIA).

Jlabopamopnvie u npakmuueckue paoomat:

JlabopatopHnas pab6ora Ne 1. «CpaBHeHHe BHUAOB MO MOPGOIOTHUECKOMY
KPUTEPHUIO».

Jlaboparopnas padora Ne 2. «OnucaHue mpuCIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIHLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE M Pa3BUTHE KU3HHM Ha 3emuie

JloHaydHbIE TIPEACTABICHHUS O 3apOXKIACHUM KW3HU. HaydHble TUIoTessl
BO3HUKHOBEHUS KU3HU Ha 3emiie: aOMOreHe3 U MaHCHepMus. XUMUYECKasi HBOJIIOLIUSL.
AOUOTEeHHBIN CUHTE3 OPTaHUYECKUX BEUIECTB U3 HEOPraHUYECKUX. DKCIIEPUMEHTAIBLHOE
NOATBEPKICHUE XUMUYECKOH 3BONIOMU. HauanbHbIe 3Tanbl OMOJIOrHYECKOM BOJTIOLIMH.
I'mnoresa PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp ¥ BO3HUKHOBEHHE
POTOKNETKHU. [IepBbIe KneTKkH 1 ux 3BosroLrs. POpMUPOBAHNE OCHOBHBIX IPYIII JKUBBIX
OpPraHU3MOB.

Pasutne xwu3Hm Ha 3emuie mo spaMm u nepuonam. Karapxeil. Apxeickas u
npoTepo3oiickas 3phl. [laneo3oiickas 3pa u e€ nmepuoabl: KEeMOPUMCKUM, OPJIOBUKCKUH,
CUIIyPUUCKHM, TIEBOHCKNN, KAMEHHOYTOJIbHBIN, TIEPMCKH.

Me3o030iicKas 3pa 1 €€ NePUOIbl: TPHACOBBIN, FOPCKUN, METOBOM.

KaliHo3o1cKas 3pa u €€ nepuopl: NaleOreHOBbIN, HEOT€HOBbIM, AHTPOIIOT€HOBBIH.

XapakTepucThKa KJIMMara M TEO0JOTMYeCKHUX IporeccoB. OCHOBHBIE ATalbl
ABOJIIOLMU PACTUTENBHOTO U KUBOTHOTO MUpa. ApoMOp(d03bl y pACTEHUIN U KUBOTHBIX.
IlosiBienue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak OTpaxkeHue 3Bojouud. (OCHOBHbIE
CHUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OBOJIOLMS 4YEOBEKAa. AHTPONOJIOrus Kak Hayka. Pa3BuTue mpencraBieHHd O
IIPOUCXO0XKJIEHUH 4YesoBeKka. MeToasl u3ydeHus aHnTponorenesa. CxoacTBa M pa3iuyuus
YEJIOBEKA U JKUBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHNE YETOBEKA.

JIBmxynue cwibl (pakTopsl) aHTporioreHeza. HacneacTBeHHass U3MEHUUBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIeCTBEHHBIN 00pa3 XKW3HHM, M3TOTOBJICHUE OPYAWM Tpyna,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH OHBOJIOLMHU YEJIOBEKA: aBCTPAJOMUTEKH, YeloBeK
yMensli, YenoBek npsaMoxondmuni, YemoBek HEaHAEpTAIbCKUANA, UETOBEK pa3yMHBIN.
Haxonku McKonmaeMbIX OCTaTKOB, BPEMs CYILECTBOBaHMS, 00JacTh PACIPOCTPAHEHHS,
00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUS.
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YenoBeueckue pachkl. OCHOBHBIE OOJIBIIIME pAChl: €BpoOIeouaHas (eBpa3uiickas),
HErpo-aBCTpaJIonAHas (3KBATOpHAIbHAS), MOHIOJOMAHAS (a3UATCKO-aMEPUKaHCKas).
UepTbl MpUCHOCOONICHHOCTH MPEACTABUTEICH YENOBEUECKHX pac K YCIOBUSIM
cymiectBoBanus. EnunctBo yenoseueckux pac. Kputuka pacusma. Jemoncmpayuu:

Ilopmpemui: ®@. Penn, JI. Ilactep, A.W. Onapun, C. Musnep, I'. FOpu, Y. JapBuH.

Tabauyvr u cxemvi: «Bo3aukHoBenne CoIHEYHOM CHCTEeMBI», «Pa3BuTue
opraHuyeckoro  mupa»,  «PacturenpHas ~— kieTka», <«OKHBOTHas  KJETKay,
«IIpokapuoTuueckas kietka», «CoBpeMeHHasi CUCTEMa OPTaHUYECKOI0 MUPAY,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE M€CTa MaJCOHTOJOTUYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO YEJIOBEKA,
«/peBHenmme moam», «/Ipesaue moan», «[lepBeie COBpeMEHHBIE THOINY,
«YenoBeueckue pachb».

Obopyoosanue: mynsixn «lIpoucxoxaeHne deaoBeka» (OFOCTHI aBCTPAIONUTEKA,
MUTEKAHTPONa, HEaHIepTallblla, KPOMAaHBOHIIA), CICNKU WM U300paKeHUs] KaMEHHBIX
OpyAMii  TNEpBOOBITHOTO  4eloBeKa  (KaMHH-yommepbl,  pyOuna,  ckpeOia),
reoXpoHOJIOruYecKass Tabnuna, Kojuiekuus «DopmMbl COXpPaHHOCTH HCKOIAEMbIX
JKUBOTHBIX U pacTeHu». Jlabopamophuie u npaxmuueckue padoomol:

[TpakTnyeckas pa6ora Ne 1. «l3yueHne HCKOMaeMBIX OCTAaTKOB pPAacCTCHUH U
YKUBOTHBIX B KOJIIEKIIUSX).

DKcKypcus «IBOJIOIKUS OPraHUYECKOTO MUpa Ha 3emMie» (B €CTeCTBEHHO-HAYUHbIN
WJIU KpaeBeaYECKUM My3eit).

Tema 3. OpranusmMsl 4 OKpy:KaIIa"A cpeaa

DKoJiorusl Kak Hayka. 3aJadyd W pa3fenbl 3KOJOTMH. MeToNbl 3KOJOTMYECKUX
UCCJIEIOBAHMM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, HA3EMHO-BO3JYIIHAs, MOYBEHHa,
BHYTpUOpPraHU3MEHHas!.

Okonoruueckue  Qaxtopel.  Kiaccupukauus — skosornyeckux — (aKTOpPOB:
abuoTHYecKHe, OMOTUYECKUE U aHTPONIOreHHbIE. [leiicTBIE IKOIOrnYecKUX (JaKTOPOB Ha
OpTaHU3MBl.

AbGuotnueckue (aKTOpbl: CBET, TEMIlepaTypa, BIAXHOCTh. {DOTONEpUOIU3M.
[IpucnocoOneHust opraHu3MoB K JEHCTBUIO abmoTuyeckux ¢akTopoB. buonoruueckue
PUTMBI.

buotnueckne ¢akropbl. Bumsl OHMOTHYECKMX B3aUMOACHCTBUIA: KOHKYpPEHIIHS,
XMIHUYECTBO, cuMOM03 U ero ¢opwmbl. [lapazutusm, koomepanusi, MyTyallu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTPAITU3M.
3HaueHue OMOTMYECKUX B3aUMOACWCTBUN HJIsi CYIIECTBOBAHUS OPraHU3MOB B
OPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHUECKUE XapaKTCPUCTHUKU MOITYJIAINHA. OCHOBHBIC TTOKa3aTeIN MOIYJIAIHUN
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YUCJIICHHOCTD, IIJIOTHOCTBh, POXKIAACMOCTb, CMCPTHOCTDL, ITPUPOCT, MUI'pALIU. I[I/IHaMI/IKa
YUCJIICHHOCTH IIOIIYJISIIUN U e peryiadanus. ﬂemoucmpauuu:

Ilopmpemui: A. I'ymbonbar, K.®. Pynbe, O. I'ekkenb.

Tabauyvr u cxemwvi: kaptra «llpupomubie 30HBI 3emumy, «Cpembl oOUTaHUS
opranusmoB»,  «®otonepuonuszm»,  «llomynsuum»,  «3aKOHOMEPHOCTH  POCTa
YUCJIEHHOCTU Tomyisinuu nHGy30pun-tydensku», «llumessie uenny. Jladopamopusie
U npaKkmuyeckue padomaoi:

JlaGopatopHas pabora Ne 3. «Mopdonornueckue OCOOEHHOCTH PACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHass pabora Ne 4. «BnusgHue cBeTa Ha pOCT U Pa3BUTUE UYEPEHKOB
KOJIEyCa».

[Ipaktrueckas pabora Ne 2. «Iloacy€r TUIOTHOCTM NOMYJSUMNA pa3HBIX BHUJIOB
pacTeHU.

Tema 4. CooO1ecTBa 1 IK0JI0rH4ecKre CUCTEMbI

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBa,
IPOCTPAHCTBEHHAs, Tpopuueckas (nuuieBas). Bunpl-nomuHanTel. CBsi3u B OMOLIEHO3E.

DKoJjorudeckue cucteMsl (3kocucteMsl). [lonsaTre 00 sxocucTemMe U GUOreo1LeHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHThI SKOCUCTEMBI: IPOAYLEHThI, KOHCYMEHThI, PEAYLIEHTHI.
KpyroBopoT BemiecTB ¥ MOTOK YHEPTHH B S3KOcucTeme. Tpoduieckue (MUIEBbIe) YPOBHU
skocucTeMbl. [Iumesbie nienu u cetu. OCHOBHBIE MTOKA3aTEIM 3KOCHUCTEMBI: Onomacca,
IPOIYKIHKA. DKOJIOTHYECKUE MTUPAMHUIBL: TPOIYKIIUU, YUCIEHHOCTH, OMOMACCHI.
CBolicTBa 3KOCHCTEM: YCTOMYMBOCTD, CAMOPETYJISILMSA, pa3BuTue. Cykieccus.

[Iprponnble PKOCHCTEMBI. DKOCUCTEMBI 03€P M PEK. DKOCHCTEMAa XBOMHOIO WU
LIMPOKOJIMCTBEHHOTO JIECA.

AHTpONIOreHHbIE HKOCUCTEMBI. ATpOIKOCUCTEMBI. YpOoskocucTeMsl.

buonornueckoe u X035 HCTBEHHOE 3HAYCHHE arpOIKOCHCTEM U YPOOIKOCUCTEM.
buopasnoobpasue kak Qakrop ycroiumBoctHm dKocucteM. CoxpaHeHHUE
OMOIOTHYECKOTO pa3HOOOpasus Ha 3eMIie.

Yuenne B.U. Bepuaackoro o 6uocdepe. ['panutisi, coctas u cTpykTypa 6nocdepsi.
Kupoe BemectBo U ero ¢yHkuuu. OcoOeHHOCTH Ouocdepbl Kak riI00aabHOM
AKOCUCTEMBI. /[[nHaMuueckoe paBHOBECHE U oOpaTHas CBs3b B Orocdepe.

KpyroBopoThI BemecTB 1 OMOTeOXMMHYECKHE KBl 3JIEMEHTOB (YIJIepo/a, a30Ta).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YemoBeuectBO B Omocdepe 3emian. AHTPONOTCHHBIE W3MEHEHHS B Ouocdepe.
['moGanpHBIE IKOJIOTUIECKUE TIPOOIIEMBI.
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CocyiecTBoBaHMe MPUPOJIbI U YesnoBeuecTBa. CoxpaHeHne Ouopa3HOOOpa3usi Kak
OCHOBa yCTOWYMBOCTH Ouoc(epsl. OCHOBA paIMOHATBHOTO YIPABICHUS MPUPOTHBIMU
pecypcaMu U UX UCHOJIb30BaHUE. JJoCTHKeHUsT OMOJIOTUY U OXpaHa NPUPOIbI.

Hemoncmpayuu:

Topmpempui: A.Jlx. Tencnu, B.H. Cykaués, B./. Bepnaackuii.

Tabnuyvr u cxemwl: «llumessle nenm», «bHOLEHO3: COCTaB M CTPYKTypay,
«[Ipupoansie cooOmiectBay, «llenmu mnuTaHus», «OKONIOrHMUYECKas MUPAMUTIAN,
«buocthepa m uenoBek», «IKocucTeMa IMIUPOKOIMCTBEHHOTO Jiecay, «IDKOcHCTeMa
XBOWHOTO Jiecay, «buoneHo3 Bogoémay, «ArpoueHos3», «lIpumepHble aHTPOIIOT€HHBIE
BO3JCUCTBHASL HAa TMpPUpPOAY», «BakHeWllne WCTOYHHMKM 3arps3HEHUs BO3AyXa U
IPYHTOBBIX BOa», «llouBa — BakHeHmas cocraBismomas Ouochepbr», «DakTopsl
nerpaaanuu nousy, «llapHukoBeiid 3QpexT», «PakTopsl paAMOaKTUBHOIO 3arpsi3HEHUS
ounocheps», «O6mas cTpykTypa ouocdepsi», «Pacnpoctpanenue )u3Hu B 6uochepe»,
«O30HO0BBIN 3kpaH Ouocdeprl», «KpyroBopor yriaepoaa B 6uochepe», «KpyroBopor
a30Ta B IPUPOIEH.

O6opynoBanue: Mojenb-anmiukauus «Tunuyeble OUOLIEHO3b», TepOapuil

«PacturenbHbie coobmiecTBa», Koutekiuu «buoneHosy, «Bpenurenn BakHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp», repOapud U KOJUIEKIIMM PACTCHUA U KUBOTHBIX,
IIPUHALJICKAIIME K Pa3HBIM 3KOJIOTMYECKUM IpyIIaM oxHoro Buaa, KpacHas kHura
Poccuiickoit @eneparuu, n300pa>keHUsI OXpPaHIEMbIX BUJIOB PACTCHUH U KUBOTHBIX.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
BHOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO ycraHnaBnuBaroTcs TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
o0ydJaromuMucs MporpaMM  CpeaHero  oOmiero  oOpa3oBaHWs:  JTMYHOCTHBIM,
MeETaIpeAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JMYHOCTHBIX pE3YyJIbTAaTOB OCBOEHHUs Tmpeamera «buonorus»
BBIJICJICHBl CJEAYIOIIME COCTaBISIOIIME: OCO3HAHHE OOYYaroIIMMHCS POCCHUCKOM
IPAXKIAHCKONM MIAECHTUYHOCTU — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U
CaMOOTIPEICICHUIO, HAIMUME MOTHBAIMKM K OOYYEHHUIO OMOJIOTHH, IIeJICHAIIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKJIECHHUM JIMYHOCTU HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAIULUNA pa3BUTHS OWOJOTMYECKOTO 3HAHHUSA, TOTOBHOCTh U
CIOCOOHOCTh ~ OOy4arolmuxcsi  PyYKOBOJCTBOBATbCSI B~ CBOGH  JI€ATEIBHOCTH
[IEHHOCTHOCMBICJIOBBIMUA ~ YCTAHOBKAMH, TMPUCYIIUMH CHUCTEME OHOJIOTHYECKOTO
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00pa3oBaHMsl, HATMYHUE IKOJIOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTU CTaBUTH LI€JIU U
CTPOUTH )KU3HEHHBIC [LIAHBI.

JInyHOCTHBIE pe3ylbTaThl OCBOCHHS NpeameTa «bUONorus» IOOCTUTaloTCs B
CAVMHCTBE Yy4eOHOW W BOCMUTATEIBHOW JIEATCIHHOCTH B  COOTBETCTBUU c
TPaAULOHHBIMU POCCUICKUMHU COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMU "
JTyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMU, IPUHSITHIMU B 00IIIECTBE MPABUIIAMUA U HOPMAMHU
MOBEJCHUSI W  CIIOCOOCTBYIOT TMpOIleCCaM CaMOIO3HAHUS, CaMOBOCIIUTAHUS W
CaMOpa3BUTHs, PA3BUTHSI BHYTPEHHEN MO3UIMU JTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K
3aKOHY W MPaBOIMOPANIKY, YEJOBEKY TpyJla M CTaplIeMy MOKOJEHHUI), B3aMMHOIO
yBaXEHUS, OEpPEKHOTO OTHONMICHHWS K KyJbTYPHOMY HACICIUI0O W TPATUIIUSIM
MHOT'OHAIIMOHAJIbHOrO Hapoaa Poccuiickorn ®enepanuu, OpUPOAE U OKPYKAIOLIEH
cpene.

JInyHOCTHBIE PE3yNbTaThl OCBOEHUS y4eOHOro mpeamera «bUONOTHS» HOIHKHBI
OTpaXkaTh  TOTOBHOCTh U  CHOCOOHOCTH  OOydYaromuXcsi  PYKOBOJACTBOBATHCS
copMUpPOBaHHOW BHYTPEHHEH IO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIMI, TO3UTUBHBIX BHYTPEHHUX YOCKIECHUN, COOTBETCTBYIOIINX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHICKOrO0 OOIIECTBa, pAaCIIMPEHUE >KU3HEHHOTO OIbITa U OIbITa
JNESATEIPHOCTH B MPOLIECCE pEANIU3AlMA OCHOBHBIX HANPABICHUN BOCHUTATEIBLHOU
JESITETbHOCTH, B TOM YHCIIE B YaCTHU:

1) rpa:x1aHCKOro BOCIIUTAHMS:
c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIUUA 00YUYAIOIIEroCs Kak akKTUBHOTO

Y OTBETCTBEHHOI'O YJ€HAa POCCUMCKOro OOIIECTBA; OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX
npaB 1 00s13aHHOCTEH, YBaKEHUE 3aKOHA
Y IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH NEATEIbHOCTU MpPU CO3TAHUM Y4EOHBIX
MPOEKTOB, PEUICHUN YYEOHBIX U MMO3HABATEIbHBIX 33/1a4, BHITOJIHEHUH OMOJIOTMYECKUX
HKCIIEPUMEHTOB; CIIOCOOHOCTh OMPEAENIATh COOCTBEHHYIO MO3UIMIO 1O OTHOLIEHHUIO K
SABJICHUSAM
COBPEMEHHOW JKU3HU U OOBACHATH €€; YMEHHE YYUTHIBAaTb B CBOUX JICWCTBHUAX
HEO0XOMMOCTh KOHCTPYKTUBHOI'O B3aUMOJICHCTBUS JIIOJIEH C pa3HbIMU yOEkKACHUAMH,
KYJIbTYPHBIMH LIEHHOCTSIMHU U COLUAIIBHBIM I10JIOKEHUEM; TOTOBHOCTB K COTPYAHUYECTBY
B IIpollecC€  COBMECTHOTO  BBIMOJHEHHS ~ y4yeOHBIX,  TMO3HABaTEeNbHBIX U
MCCJIEOBATENBCKUX 3314, YBAKUTEIBHOTO OTHOIICHHUS K MHEHHUIO OIIIOHEHTOB IIPH
OOCY>KJICHUHM CIIOPHBIX BOIPOCOB OHOJOTHYECKOTO COACPKAHMS, TOTOBHOCTh K
TYMAHUTAPHON U BOJIOHTEPCKOM EATEIbHOCTH; 2) NATPHOTHYECKOT0 BOCIIUTAHMS

c(OpPMUPOBAHHOCTh POCCUMCKON I'pa)k/1aHCKON UAEHTUYHOCTH, IATPUOTU3MA,

YBaXKEHUS K CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTH mepea PonnHoi, roproctu 3a
CBOM Kpal, cBOW PoaumHy, CBOM S$3BIK W KYJbTYpy, IPOLUIOE M HACTOSAIIEE
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MHOTOHAIIMOHAIBHOTO Hapoja Poccuu; I[EHHOCTHOE OTHOIICHHWE K MPUPOTHOMY

HACJICIUIO ¥ TAMSTHUKAM MPUPO/IBI,

TOCTIKEeHHsIM Poccnn B Hayke, HCKYCCTBE, CITOPTE, TEXHOJIOTHUAX, TPY/E; CIOCOOHOCTh
OIICHMBATH BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBJICHHUE U PA3BUTHE

OMOJIOTHY, TIOHMMAHKS 3HAYCHHS OWOJIOTMH B IO3HAHHMM 3aKOHOB IPUPOJIBI, B KU3HU

YeJIOBEeKa U COBPEMEHHOT'O O0IIECTBA; HIeHHAs YOSKIEHHOCTh, TOTOBHOCTD K CITYKEHHUIO

u 3amuTe OTeuecTna,

OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOPMUPOBAHHOCTh  HPABCTBEHHOI'O  CO3HAHUS, OTHYECKOTO  IOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEILICHMUSI,
OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IEHHOCTH; OCO3HAHHE JIMYHOTO
BKJIaJla B MOCTPOCHUE YCTOMUMBOTO OYAYIETO; OTBETCTBEHHOE OTHOIIECHHE K CBOUM
pOAUTENSIM, CO3AAHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSATHUS [IEHHOCTENH CEMEUHON
JKW3HU B COOTBETCTBMM C TpaguuusmMu HapoaoB Poccun; 4) 3cTeTHYECKOro
BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUAsi 3CTETUKY ObITa, HAYYHOTO U

TEXHUYECKOTO TBOPYECTBA, CIIOPTAa, TPy/Aa, OOINECTBCHHBIX OTHOIICHHWM; MOHMMAaHHE
SMOITMOHAJIBHOTO BO3JCHCTBUS KUBOW MPUPOJBI U €& IEHHOCTH; TOTOBHOCTh K
CaMOBBIPKCHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE MPOSIBIIATH

KauyeCcTBa TBOPYCCKOM JINYHOCTH;

5) ¢pu3uveckoro BoCUTAHUS, (POPMHUPOBAHUS KYJIbTYPHI 310POBbSI U

IMOIUOHAIBLHOTO 0J1ATOMOTyYHSI:

NOHMMaHUE M peaju3alMsl 3JI0POBOr0 M 0E30I1acHOTO 00pasza KU3HH (310pOBOC
IMUTaHWe, COOJIIOJICHUE THTHCHUYCCKHX IMPABUI W HOPM, COAJIAHCHPOBAHHBIN PEKAM
3aHATUH U OTABIXA, PEryJiIpHas (pu3HUecKas aKTHBHOCTh), 0EPEKHOT0, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHUS K COOCTBEHHOMY (U3HYECKOMY M IICHXHYCCKOMY
3JI0pPOBBIO; TIOHMMAHHWE IICHHOCTH IPaBWJI HWHAMBUAYAIBHOTO M KOJUIGKTHBHOIO
0€e30I1acHOTO
MOBEJICHUS B CHUTYalMsX, YIPOXAIOIMIMX 3J0POBBI0 W KH3HU JIIOJCH; OCO3HAHHE

MOCJICICTBUI U HEIIPUATHUSA BPEAHBIX IPUBBIUCK (YIOTPEOICHUS

aJIKOT0JIsI, HAPKOTUKOB, KypEeHUs);

6) Tpy10BOIr0 BOCIIMTAHMSL:

IOTOBHOCTB K TPyAy, OCO3HAHHUEC LICHHOCTHU MaCTCpPCTBA, prI[OJ'IIO6I/I€; T'OTOBHOCTbD
K aKTUBHOM ACATCIIPHOCTU TEXHOJOTHYECKON 1 COHH&HBHOﬁ
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HAMpaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATh M CAMOCTOSTEIBHO
BBITIOJTHATE TaKyI0 JEATEIBHOCTh; MHTEPEC K Pa3IudHbIM chepaM IpodheCcCHOHATLHON
JCSITETIBHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied npodeccun u
pean30BbIBATh COOCTBEHHBIC KHM3HCHHBIC IUIAHBI, TOTOBHOCTH M CHOCOOHOCTH K
00pa3oBaHMIO U CaMOOOPA30BAHUIO HA TPOTSHKCHHUH

BCEH KM3HU,

7) 3K0JIOrMYeCcKOro BOCIIUTAHUSA: YKOJOTUYECKH 11€JIECO00pa3HOe OTHOIIEHUE K
IIPUPOJIE KAK UCTOUYHHKY JKU3HH

Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIEHUE  YPOBHSA  SKOJIOTMYECKOW  KYJbTYphl: NPUOOPETEHHE  OMbITa
IJIAHUPOBAHMUS MOCTYIKOB U OLIEHKU MX BO3MOXXHBIX IOCJIEACTBUM JJISI OKPYKAroLIen
Cpenbl; 0CO3HaHUE TII00aTBbHOTO XapaKTepa HIKOJOTHYECKUX MPOOJIeM U IMyTel X

pelIeHus ; ClTOCOOHOCTh UCIOJIB30BaTh MIPHOOPETAEMBIE MTPU U3YUECHUH OMOJIOTHH 3HAHUS
¥ YMEHUS MPU PEIIeHUHN TTPo0JIeM, CBA3aHHBIX C palliOHAILHBIM ITPUPOIONIOIH30BaHUEM
(cobmroaeHuMe MpaBryI OBEACHUS B IPUPOJIC, HAMPABICHHBIX HA COXpaHEHUE PAaBHOBECHS
B DKOCHCTEMax, OXpaHy BHIOB, SKOCUCTEM, OMOChephl); aKTUBHOE HETIPUITHE ICHCTBUH,
IIPUHOCSIIMX BPEJ OKPYKAOLIEN ITPUPOTHON
cpele, yMEHHE IPOTHO3UPOBATh HEOJArONMPHUATHBIC JKOJIOTHYECKHE IOCIISICTBHS
NPEANPUHUMAEMBIX  JICUCTBUM W NPEAOTBpAllaTh MX; HAJW4YWE  Pa3BUTOIO
AKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHUYECKOU KYJIbTYPHI,
OIbITA JESITEIIBHOCTH SKOJOTUYECKOMW HAINPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
VMU B MO3HABATEJIbHOM, KOMMYHHUKATUBHON W COIMAJIBHOW MPAKTUKE, TOTOBHOCTU K
YYaCTHIO B MPAKTUYECKOMN AEATEIBHOCTH SKOJIOTUUECKOW HATPABICHHOCTH;
8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:
c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH M OOINECTBEHHOM TNPAKTUKH, OCHOBAHHOTO Ha JIHAJIOTEe KYJIBTYD,
CIIOCOOCTBYIOILIETO  OCO3HAHMIO CBOEro MeCTa B MOJHUKYJIBTYPHOM  MUDE;
COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATEJILCKOU KYJIBTYPhI KaK CPEIICTBA
B3aMMO/ICHCTBUS MEXTY JIIOJbMHU U TIO3HAHUS MUPA; TOHUMAaHKE ClieUPUKU OMOJIOTHH
KaK HayKH, OCO3HAHUs €€ poyiid B JOPMUPOBAHUU

paIMOHATIFHOTO HAyYHOTO MBINUICHHS, CO3JaHWH IIEIOCTHOTO TPEICTaBICHUS 00
OKpY)XarollleM MHUpE KakK O €IWHCTBE MPUPOJbI, YeJIOBEKa M OOIECTBA, B MO3HAHUU
MIPUPOJTHBIX 3aKOHOMEPHOCTEH 1 PEIICHUH MPOOJIeM COXpaHEHHSI IPUPOTHOTO

paBHOBeCHs; YOSKAEHHOCTh B 3HAYMMOCTH OMOJIOTUU ISl COBPEMEHHOM IIUBUIIU3ALINH:
oOecrieyeHHs HOBOTO YPOBHS Ppa3BUTUS MEAWLUHBI, CO3JaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTHU, CIIOCOOHBIX pellaTh pecypcHbIe MPOOJIEMBbl Pa3BUTHS YEJIOBEUECTBa,
noucka NTyTed BBIXOJA W3 TNOOAJbHBIX HKOJOTMYECKUX MpodsiieM M olecnedeHus
nepexoia K YCTOHYMBOMY DPa3BUTHIO, PAlMOHAIBLHOMY MCIIOJIB30BAaHUIO MPUPOIHBIX
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pecypcoB U (OpMHpPOBAHMIO HOBBIX CTAaHIAPTOB MHU3HU; 3aMHTEPECOBAHHOCTH B
MOJyYeHUU OWOJIOTUYECKUX 3HAHUW B LENAX TMOBBILEHUS OOIIeH KyJIbTYypHI,
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH OOydaromuxcsi, (GopMHUpPYyeMON IpU H3YyYEHHHM OMOJIOTMH; MOHMMAHHE
CYLIHOCTH METOJOB MO3HAHMS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
UCIIOJIb30BaTh NOJy4YaeMble 3HaHUS JUIsS aHAIM3a U 0ObSICHEHUS SIBJICHUI OKPYKaIOLEro
MUpPa ¥ TPOUCXOASIINX B HEM U3MEHEHHM, YMEHUE JieNlaTh 0OOCHOBAHHbBIE 3aKITFOUYCHUS
Ha OCHOBE HAYYHBIX ()aKTOB M MMEIOIUXCS TAHHBIX C IEJbI0 MOTYYEHHUS JOCTOBEPHBIX
BBIBOJIOB; CIOCOOHOCTh CaMOCTOSITEJIbHO MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS AJis
peneHus
npobyieM B pealbHbIX JKM3HEHHBIX CHUTYalUsX; OCO3HAHME LEHHOCTU HAy4YHOU
JEeSATEIbHOCTH, TOTOBHOCTH OCYLIECTBIISATh
IPOCKTHYI0 M HCCIEN0BATEIbCKYIO JIEATEIBHOCTh WHIUMBHIYAIBHO W B TPYIIIE;
TOTOBHOCTB U CIIOCOOHOCTH K HENIPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHMIo,
K aKTUBHOMY ITOJIYYE€HHIO HOBBIX 3HAHUI MO OMOJIOTUU B COOTBETCTBUH C )KM3HEHHBIMU
NOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHMsS ydeOHOro mnpeamera «buomorus»
BKJIIOYAIOT:  3HAYuUMble Ui (OpMHpOBAHHS  MHPOBO33PEHHUS  OOy4arouIuxcs
MEXIUCIUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIlEHAyYHbIE TIOHSTHS, OTpaKarolue
1EJIOCTHOCTh HAYYHON KapTUHBI MUpa U CHEU(UKY METOJ0B MO3HAHUS, HCTIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs, SBJICHHE, MPOILECC, CUCTEMA, HAYYHBIH
dbakT, MNpPUHLUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHHUE,
HaOII0IeHNE, U3MEPEHNE, YIKCIIEPUMEHT U JPYTHX), YHUBEpCAIbHbIE Y4eOHbIe NeHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKAaTHUBHBIE, pEryJsiTUBHBIE), 00€CIeUnBaIOIINE
(dopMupoBaHue (QyHKIMOHAIBHON TPAMOTHOCTH " COLIMAJIBHOM

KOMITETEHIIUH 00YYaIOIUXCs, CIOCOOHOCTD oOy4Jaronmxcs

UCIIOJIb30BAaTh OCBOCHHBIE MEKIUCLUIIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS
Y YHUBEpPCAJIbHbIC yUueOHBIC IEUCTBUS B O3HABATEILHON U COIUATBLHOM MPAKTHUKE.

IHo3HaBaTeJbHBIC YHHUBepcajJbHbIE yqeﬁﬂble nercTBud bazosbie
Jornyeckue JecTBHUA:
CaMOCTOSTENLHO (POPMYITHPOBATh U aKTYaJTU3UPOBATH MTPOOJIEMY, pacCCMaTPUBATh

e€ BCECTOPOHHE; UCIIOIH30BATh IPU OCBOCHUH 3HAHUH MPUEMBI IOTUYECKOTO MBIIIIICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, KiaccuduKaiuu, oOO00OIIEHHsS), PaCKpPhIBaTh CMBICI
OMOJIOTMYECKUX MOHATHH (BBIIEIATh X XapaKTepHbIC MPU3HAKH, YCTAHABIUBAThH CBSI3U

20



®enepanbHas padouas mporpamma | buonorus. 10—11 knaccs! (6a30BbIi ypOBEHb)

C JpYTMMHU TOHSATHUSAMHM); ONPENENATh LEIN ACATENbHOCTU, 3aJaBas IMapaMeTpbl U
KPUTEPUU UX JOCTHIKECHHS,
COOTHOCHUTB PE€3YyJIbTaThl JEATEIBHOCTH C IOCTABJICHHBIMHU ILENSMHU; HCIOJIb30BaTh
OHMOIOTHYeCcKHUe MOHATHS JIJIs1 OObSICHEHUS (DAKTOB U SIBJICHUM KUBOI
OPUPOABI;, CTPOUTH JIOTHUECKUE pPACCYXKACHUS (MHAYKTHUBHBIC, JI€IyKTUBHbBIE, IO
aHAJIOTUH ), BBISIBIISITh 3aKOHOMEPHOCTH U POTUBOPEUHNS B PACCMATPUBAEMBIX SIBJICHUSX,
(bopMyIMpPOBaTh BHIBOJIBI U 3aKIIOYEHUS; IPUMEHATh CXEMHO-MO/IENIbHBIE CPEICTBA IS
NPEJICTAaBICHNUS CYIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3Y4aeMbIX OMOJOTHYECKUX
o0BeKTax, a TaKkkKe NPOTHBOPEUYMHM pPa3HOTO pOJa, BBIIBICHHBIX B Pa3IHMYHBIX
MH(OPMAIMOHHBIX MUCTOYHUKAX; pa3palaThiBaTh IUIAH pELIEHUs MPOOJIEMbI C YYETOM
aHaJIM3a UMEIOILUXCS
MaTepUaJIbHBIX U HEMATEPUAJIBHBIX PECYPCOB; BHOCUTh KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LIEJISIM, OLICHUBATh PUCKHU IOCJIEICTBUI IEATEIBHOCTH; KOOPIANHUPOBATh U BBIIOJIHATH
paboTy B YCIOBUSAX PEATILHOTO, BUPTYAJIBbHOTO U
KOMOMHHMPOBAHHOI'O B3aMMOJECICTBUS; pa3BUBaTh KPEATUBHOE MBbIIICHUE
IIPU PELIEHUH KU3HEHHBIX MPOOJIEM.

Bba3zoBble uccieroBarTebCKHe 1eiCTBUS:

BJIa/ICTh HAaBBIKAMU Y4E€OHO-HUCCIIEIOBATEIbCKOW U IMPOEKTHOM JESTENbHOCTH,
HABBIKAMM pa3pelIeHUs Ipo0sieM, CHOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY
IIOMCKY METOJOB PEIICHUS MPAKTHYECKUX 3a]ad, NPUMEHEHUIO PA3JIUYHBIX METOJOB
MO3HAHHUA;, MCIOJb30BaTh PA3JIMYHbIE BHJIBI ACSATENBHOCTU MO MOJIYYEHHUIO HOBOIO
3HAHMS, €M0 UHTEPIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHHIO B YU€OHBIX CUTYyaIUsX, B
TOM YHUCJE MPHU CO3/IaHUU yUEOHBIX M COLHUAIbHBIX NMPOEKTOB; (OPMUPOBATH HAYUHBIN
THUII MBIIJICHUS, BIAJETh HAYYHON TEPMUHOJIOTUEH,

KJIFOUEBBIMHU MTOHATUSMH U METOAAMM;
CTaBUTH U (HOpMYITUpPOBaATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIBHOMN IEITEIbHOCTH

M OKU3HEHHBIX  CUTYyallWsIX; BBIABIATH  NPUYMHHO-CICACTBEHHBIC CBSI3U U
aKTyaJTU3UpOBaTh 3aJa4y, BBIIBUTATh TUIIOTE3Y €€ PEICHNs], HAXOAUTh apTyMEHTHI JIJIst
JI0Ka3aTeNbCTBA CBOMX YTBEPXKIEHUH, 3aJaBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;
aHAJIM3UPOBATh MOTYYCHHBIE B XO/I€ PEIICHUS 3a7]a9i PEe3yIbTaThl, KpUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBUSIX; 1aBaTh
OIICHKY HOBBIM CHTYyallHsIM, OIICHHBATh MPHOOPETEHHBIA OIBIT, OCYIIECTBIATH
1eJICHAIIPaBJICHHBIIN MMOMCK MEPEHOCa CPEACTB U CIIOCOOOB EHCTBUS
B MPO(ECCHOHANBHYIO Cpedy; YMETh NEPEHOCUTh 3HAaHWS B TIO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIacTH
KU3HEICITCIbHOCTH, yMETh WHTETPUPOBATh 3HAHUS W3 Pa3HBIX
MpeIMETHBIX 00JacTel;
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BBIJIBUI'aTb HOBBIC UJICH, IPCAJIAraThb OPUTMHAJIIBHBIC ITIOAXO0Abl U PCIICHUA, CTABUTH

po0JIEMBI U 3a/1a4H, TOMYCKAIOIIKE albTepHAaTUBHBIE pelieHus. Padora
¢ uH(popManmei:

OpUEHTHUPOBAThCA B PA3JIMYHBIX HMCTOYHMKAX HHGPOpMalMu (TEKCTe Y4yeOHOro
nocoOusi, HayYHO-MOMYJISIPHON JIUTepaType, OMOJOTMYECKHUX CIOBAPSAX U CIIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETe), aHaTn3upoBaTh HH(POPMAITHIO Pa3THIHBIX
BUJIOB M (QOpPM TpENCTaBICHUS, KPUTUYECKH OIICHUBATh €€ JOCTOBEPHOCTh H
HEMIPOTUBOPEYUBOCTH; (DOPMYIHUPOBATH 3aMPOCHI M IPUMEHSTH PA3INYHBIC METOIBI TIPH
MOUCKE U 0TOOpE
Oononornyeckoir wWH(pOpMAIMKA, HEOOXOAMMOW IS BBIOJTHCHHUS YYEOHBIX 3a]ad;

MprUOOpETaTh OIBIT UCTIOJIB30BaHMUS HH(HOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO WCITOJIB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM; CAMOCTOSITEIHHO BHIOMPATh ONTUMAILHYIO (hOpMY TIPEICTABICHHUS
OunoJIornyecKon
nHpopmaruu  (cxembl, TpaduKH, IAUArpaMMbl, TaOJMIbI, PUCYHKH H JPYyroe);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MPHU padOTE C OMOIOTMYECKOM
uH(OopMaIMel: TPUMEHATh XUMHUYECKHE, (PU3MUYECKHE W MAaTeMaTHYCCKHUE 3HAKH H
CUMBOJIBI, (hOpMYJIbI, a00pEeBHATYPY, HOMEHKIIATYPY, UCIIOIB30BATh U MPE0OPa30BHIBATH
3HAKOBO-CHMBOJIMYECKHUE CPEICTBA HATJISTHOCTH; BJIaJICTh HABBIKAMU PACIIO3HABAHUS H
3alUThl THPOPMALIMH, NH(POPMALMOHHOM
0€30MacHOCTH JTUYHOCTH.

KOMMyHI/IKaTI/IBHbIe YHHUBepcaJbHbIE yqeﬁﬂble AeHCTBUSA
Oo0menue:

OCYUIECTBJISATH KOMMYHUKAIIMH BO BceX chepax >KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJiOre WM JUCKYCCHUU IO CYIIECTBY OOCYyXJIaeMod TeMbl (yMEHHE 3a]1aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXJAEHUS OTHOCHUTEJIBHO BBINOJHEHUS MPEIIaraéMoi 3aaayu,
YUUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIIMHA APYrHMX YYACTHUKOB JHAJIOra WM
JTUCKYCCHM); paclo3HaBaTh HEBEpOAJbHbIE CPEJCTBA OOIICHMS, MOHUMATh 3HAUCHHE
COIMATBHBIX 3HAKOB, MPEAMOCHUIOK BO3HUKHOBEHHSI KOH(MIUKTHBIX CUTYaIllWi, YMETb
cMATYaTh KOH(GIMKTHI U BECTH IEPETOBOPHI; BIAJIETh PA3TUYHBIMU CIIOCOOaMU OOIICHUS
Y B3aUMO/ICUCTBUS, IOHUMATh
HaMEpEHUs IPYTUX JIIOJEH, TPOSBISTh YBAKUTEIbHOE OTHOLLIEHNE K COOECETHUKY U B
KOppEeKTHOM hopme GopMyITUpOBaTh CBOM BO3PAKEHHUS; pa3BEPHYTO U JIOTUYHO U3JIaraTh
CBOIO TOYKY 3PEHMS C HCIOJIb30BAHUEM SI3bIKOBBIX

CpE/CTB.
CoBMecTHAA 1eTEJbHOCTD:
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MOHUMATb U UCIIOJIb30BATh MIPEUMYIIECTBA KOMaH/IHOW U UHIUBHIyaJIbHON paObOTHI
IpU pEIIeHUH OMOJOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTH TPUMEHEHUS
TPYIIOBBIX (HOPM B3aUMOJICHCTBHUS NP PEIICHUH yueOHOH 3a/1aun; BBIOUPATh TEMATHKY
¥ METOJIbI COBMECTHBIX JICHCTBHIA C Y4ETOM OOILIMX MHTEPECOB
U BO3MOXXHOCTEH Ka)XJOTO 4WiIeHAa KOJUIEKTHBA; NPUHUMATh IEJIM COBMECTHOMN
IesITeIbHOCTH, OPTaHU30BBIBATH 1 KOOPAMHUPOBATH
JeMCTBUSA 10 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUM, paclipeIeNiaTh PO C YUETOM
MHEHHUI y4aCTHUKOB, 00CYK/1aTh pE3yIbTaThl COBMECTHOM paOOTHI; OIICHUBATH KAYECTBO
CBOETO BKJIa/Ia M KaX/I0T0 yYaCTHUKA KOMaH/bI B 00NN
pe3ynapTaT Mo pa3paboTaHHBIM KPHUTEPHUSM; MpeiaraTh HOBBIE MPOEKTHI, OIICHUBATH
UJIeH C TTO3UIINN HOBU3HBI, OPUTUHAJILHOCTH, MPAKTUIECKON 3HAYUMOCTH; OCYIIIECTBIIATh
MNO3UTUBHOE CTPATErMUECKOE MOBEJICHUE B PA3JIMYHBIX CUTYALIUSX,

MMPOABJIATH TBOPUYCCTBO U BOO6pa)KeHI/Ie, OBITH HWHHUIIMAaTHUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHBIE 1eHCTBUS
Camoopranusanus:
UCITI0JIb30BaTh OMOJIOTUYECKHE 3HAHUS ISl BBISIBICHHS MPOOJIEM U UX PEIICHUS

B KU3HEHHBIX U Y4YEOHBIX CHUTYyalUsX; BHIOMpPAaTh HA OCHOBE OMOJOTHYECKUX 3HAHUU
L[€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JEHUCTBUAX U IMOCTYIIKAX IO OTHOLIEHUIO K
KUBOM MPUPOJE, CBOEMY 3IJOPOBBIO U 3JOPOBBIO OKPYKAIOIIMX; CaAMOCTOSATEIBHO
OCYLIECTBJIATh ITO3HABATEIBHYIO JESATEIBHOCTh, BBISBIATH MPOOJIEMBI, CTABUTh H
(opMynupoBaTh COOCTBEHHBIE 3a7]aul B 00pa30BaTEIbHOMN JAESITEIbHOCTH U dKU3HEHHBIX
CUTyallUsIX; CAMOCTOATEIbHO COCTaBIATh IIJIaH pPEIHIEHUs NpoOJieMbl € Y4ETOM
UMEIOLINXCS

peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANIOUYTEHUI; 1aBaTh

OLICHKY HOBBIM CHUTYallUsIM;

paciupsaTh paMKH Y4EOHOTO IIpeIMETa Ha OCHOBE JIMUHBIX MPEANOUYTEHUN; 1€NaTh

OCO3HaHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHUIO MIMPOKOW SPYIUIMU B Pa3HBIX
o0nacTAX 3HaHWM, MOCTOSHHO TMOBBIIIATH CBOM 0O0pa30BaTeNbHBIA M KyJIbTYPHBIN
ypoBeHb. CAMOKOHTPOJIb:

JABaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTHh KOPPEKTHUBEI B IEATEIIBHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEJSIM; BIAJAETh HABBIKAMU IO3HABATEIBHOMN
pedraekcun Kak 0CO3HAHUSI COBEPILIAEMbIX JACUCTBUN U MBICIUTENbHBIX MPOIECCOB, UX
pe3yJIbTaTOB U OCHOBaHUI, MCIONb30BaTh NMPUEMBI peIeKCUU AJIs OLIEHKH CUTYaluH,
BbIOOpa BEPHOrO PEIICHHS; YMETh OLICHHBAaTh PUCKM M CBOEBPEMEHHO NPUHHUMATH
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peleHusl 0 UX CHIKEHMIO; TPUHUMAaTh MOTHUBBI M apryMEHTBI JPYTUX IMPHU aHAIIM3e
pe3ynbTaTOB JIESITEILHOCTH.

IlpunsiTue cedst M APyrux:
MIPUHUMATH ce0s1, TOHUMAsI CBOM HEJIOCTATKH U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U aPTYMEHTBI APYTUX IPU aHAIIM3E PE3YIIbTATOB IESATEILHOCTH;

I[MpU3HaBaTb CBOE mpaBO MU IIpaBO APYIrUX Ha OHII/I6KI/I; Pa3BUBATDH CITOCOOHOCTh
IMOHUMATb MHUP C ITO3UIUHU APYT'OT0 YCJIOBCKA.

ITPEAMETHBIE PE3YJ/IbTATDBI

[IpenmerHble pe3ynbrarhl ocBoeHus nporpammsl COO mo Ouosiornu Ha 0a30BOM
ypOBHE BKJIIOYAIOT crenuduueckue st yueOHoro mnpeamera «buonorus» HaydHbIe
3HaHHUSA, YMEHHMS U CHOCOOBI JAEWCTBUM 10 OCBOEHMIO, WHTEpIpETaUU "
npeoOpa30BaHUI0 3HAHWM, BHUABI ACITEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUW B PAa3IWYHBIX YYEOHBIX CHUTyalusX, a TaKXKe B peabHBIX
KU3HEHHBIX CHUTyallUsIX, CBSI3aHHBIX ¢ Ouonorueil. B mnporpamme mnpenMeTHble
pe3yJIbTaThI MIPEACTABIIEHBI 110 r0/1aM 00yUEHUSI.

[IpeameTHbIC pe3yabTaThl OCBOCHHUS yueOHOro npeamera «buonorus» B 10 kiacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTb 3HAHUN O MECTE U PO OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI
MUpa M Hay4HOr0 MHPOBO33PEHHUS, O BKJIQJ€ POCCHUMCKUX U 3apyOEKHBIX
y4E€HBIXOMOJIOTOB B pa3BUTHE OMOJIOTHH, PYHKIMOHAIBHOW IPAMOTHOCTH Y€JIOBEKA IS
pElIeHNs JKU3HEHHBIX 3aJay; YMEHHE pACKpPbIBAaTh COJEpKAHHE OUOJIOTUYECKUX
TEPMUHOB W TOHATHUWA: >KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (OOMEH BEILIECTB H
IpEBpAIllEHUE YHEPTUU), TOMEOCTa3 (CaMOPETYIISIIMs), YPOBHEBAsI OpraHU3alUs KUBbBIX
CUCTEM, CAMOBOCIIPOU3BEICHNE
(penpoayKuusi), HaCIEICTBEHHOCTb, HU3MEHUMBOCTh, POCT U PAa3BUTHE; YMEHUE U3JIaraTh

OnoJOTUYECKHUE TEOPHUH (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAs, [IEHTPaIbHas JOTMa MOJIEKYJISIpHOU Ouosorun), 3akousl (I'. Mennens,
T. Moprana, H.1. BaBusnoBa) u yueHus (0 LUEHTpax MHOI0OOpa3usi U MPOUCXOXKICHUS
KyJapTypHbIX pacteHuil H.M. BaBuioBa), onpenensiTe IpaHUIbl UX MPUMEHHUMOCTH K
KUBBIM CHCTEMaM; YMEHHE BJIAJE€Th METOJaMH HAyYHOTO IO3HAHHUS B OHOJIOTHH:
HaOJII0/IeHNE
U ONHCAHWE >KUBBIX CHUCTEM, MPOLIECCOB U SABJICHHUM, OpraHu3als U MPOBEJICHUE
OMOJIOTMYECKOTO 3KCIEPUMEHTA, BBIIBM)KEHHE THIOTE3bl, BBIABICHHE 3aBHCHUMOCTU
MEXJIYy HUCCIEIyeMbIMH BEJIMYMHAMH, OOBSICHEHHE MOJIYYEHHBIX pE3YyJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATUNA, TEOPUM M 3aKOHOB, YMEHHE JEJIaTh BHIBOJbI Ha
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OCHOBAHHWH TIOJIYYCHHBIX PE3yJIbTaTOB, YMCHHE BBIJICIATh CYIICCTBECHHBIC MPHU3HAKU
BHUPYCOB, KJICTOK IPOKAPUOT

Y DYKapHUOT, OJHOKJIETOYHBIX © MHOTOKJIETOUYHBIX OPTaHNU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMEHa BEIECTB W IMPEBpAIICHUS SHEPTHHU B KIIETKE, (DOTOCHHTE3a, IIACTHICCKOTO M
DPHEPreTUYECKOr0 OO0MEHa, XEMOCHHTE3a, MHTO3a, MeHo03a, OIUIOJOTBOPCHUS,
Pa3MHOXEHUS, HHANBUYAJILHOTO PA3BUTHS OpraHN3Ma

(oHTOTEHER);

YMEHHE MTPUMCHSITH ITOJIYYCHHBIC 3HAHUS 11 OOBSICHEHUS OMOJIOTHIECKUX
MIPOIIECCOB | SIBIICHUM, JIJISl PUHATHS TPAKTUYECKUX PEIICHUI B TTOBCEAHEBHOM KU3HU
C IIeTTBI0 00eceueHus 0€30MaCHOCTH CBOETO 37I0POBBS U 3JJ0POBS OKPYKAIOITUX JTFOCH,
COOJIOZICHWSI HOPM TPaMOTHOTO TIOBEICHHS B OKpPY)KAIOIICH MPHPOIHON cpeje,
MOHUMaHUE HEOOXOMMMOCTH HCIIOB30BAHUS OCTIKCHUH COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTUI JJIi  pPalMOHAIBHOTO  MPHUPOJOIONIB30BAHUSA;, YMEHHE pellaTh
DJIEMEHTAapHbIE TeHETUYECKHE 3a7]a4d Ha MOHO- U JUTHOPUIHOE
CKpelIMBaHue, CICTUICHHOE HAacJe/I0BaHHWe, COCTaBIIATh CXEMbl MOHOTHOPHUIHOTO
CKpEITUBaHUS I TpeCKa3aHus HAcIeIOBaHUS MPHU3HAKOB Yy OPTraHW3MOB; YMCHHE
BBITIOJIHATH JTAOOPATOPHBIE U MPAKTUYECKUE PaOOThI, COOJIIOIATH MpaBUiia

npu pabore ¢ ydeOHbIM U J1a0OPATOPHBIM OOOPYJOBAaHMEM; YMEHHE KPUTHYECKH
OLICHMBATh U HHTEPHPETUPOBATH HMHPOpPMAIUIO OUOJIOTUYECKOTO  COAEpIKaHMS,
BKJTFOUAIONTYIO MICEBIOHAYYHBIC 3HAHUS U3 PA3TUYHBIX HCTOYHUKOB (CpEACTBA MaCCOBOU
uHbOpMaIliK, HAYYHO-TIOMYJISIPHBIE MaTepUabl), STUYECKHE AaCTEeKThl COBPEMEHHBIX
UCCIIEJOBaHUM B OMOJNOTMM, MEIUIMHE, OWOTEXHOJOTUH; YMEHHE CO3/1aBaTh
cOOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS, 0000111ast

OMoNOrMuecKy0 MHGOPMALIMIO U3 HECKOJbKUX HCTOYHHMKOB, IPAMOTHO HCIOJb30BaTh
MOHSATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIE pe3ysbTaThl OCBOCHUS yueOHoro npeamera «buosnorus» B 11 kiaacce
JIOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTUU B CHCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI
MUpa M Hay4dHOrO MHPOBO33PEHHUS, O BKJIQJ€ POCCHUMCKUX U 3apyOEKHBIX
y4E€HBIXOMOJIOTOB B Pa3BUTHE OMOJIOTHH, PYHKITMOHAIBHON TPAMOTHOCTH YEJIOBEKA IS
peLIEHUs )KU3HEHHBIX 33/1a4;

YMEHUE PACKpBIBATh COJEPKAHUE OMOJOTUYECKUX TEPMUHOB WM TIOHSITHI: BHII,
nomyJsiiisg, TeHO(MOHA, SBOJIOLMS, MABWXKYLIUME CUIbl ((PakTopbl) HBOIOIUH,
NPUCIOCOOJICHHOCTh  OPraHM3MOB, BHUI000pa30BaHUE, JKOJOTHYECKUE (HAKTOPHI,
DKOCUCTEMA, MPOIYLECHThI, KOHCYMEHTBI, PEAYLEHTBI, LEMH MMHUTAHUS, SKOJIOTHYECKAS
nupamuga, OuoreoneHo3, Ouocdepa; yMmMeHuUe u3IaraTh OUOJOTUYECKUE TEOPUH
(aBomronmonHas Teopus Y. JlapBruHaA, CHHTETHYECKash TEOPHs SBOJIOLWH), 3aKOHBI U
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3aKOHOMEpHOCTH (3apojsbiimieBoro cxoacrBa K.M. bspa, uepegoBaHusi TJIaBHBIX
HampaBieHuil u myrteh osBomonmu A.H. CeseprioBa, yuenuss o Ouochepe B.U.
Bepnajckoro), onpenensTh rpaHUllbl KX TPUMEHUMOCTH K KUBBIM CHCTEMaM; YMEHHE
BJIaJICTh METOJIaMU HAyYHOT'O MO3HAHMS B OMOJIOTUU: HAOIIOICHUE
U ONHCAHWE >KUBBIX CHUCTEM, MPOIECCOB W SBJICHWH, OpraHU3aIis W TPOBEICHUE
OMOJOTUYECKOTO SKCIEPUMEHTA, BBIIBI)KCHHE THIIOTE3bl, BBISBICHHE 3aBHCHMOCTU
MEXIY MCCIENyEeMbIMU BEJIMYMHAMU, OOBSCHEHHE TIOJYUYECHHBIX PE3YJIbTATOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHSATHN, TEOPHA M 3aKOHOB, YMEHHE JC/IaTh BHIBOJBI Ha
OCHOBAHUM TOJIYYCHHBIX PE3yJIbTaTOB; YMEHUE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU
CTPOCHHUS OMOJIOTMYECKUX OOBEKTOB: BUJOB, MOMYJISINMI, MPOAYIIEHTOB, KOHCYMEHTOB,
PEAYLIEHTOB, OMOTEOIEHO30B U IKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIICICTBEHHOMN
U3MEHYMBOCTHU, €CTECTBEHHOTO OTOOpa, BHUA000pa30BaHUs, MPHUCITIOCOOIECHHOCTH
OpPTaHU3MOB, JACHCTBHUS IKOJIOTHIYECKUX (DAKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB H
MOTOKA DHEPTHHM B DKOCHCTEMaX, aHTPOIOTCHHBIX M3MEHEHUW B JKOCHCTEMaX CBOCH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHYECKUX IUKIOB B Onocdepe; yMeHue
NPUMEHATh TIOJyYEHHBIE 3HAHUS I OOBSICHEHUS OWOJIOTMYECKUX IIPOIECCOB M
ABJICHUM, JUIA NPUHATHS NPAKTUYECKUX PEIICHUW B MOBCEIHEBHOW JKU3HU C LEJBIO
obecrieueHrss 0€30MACHOCTH CBOETO 3/I0POBbSI U 3J0POBBSI OKPYXKAIOIIUX JIFOJCH,
COOJIIOJICHUST HOPM TPaMOTHOTO TIOBEICHHUS B OKpYXKaloIleH NPHPOAHOU cCpere,
MOHMMaHUE HEOOXOAMMOCTH MCIIOJIb30BaHUS JOCTHKEHU COBPEMEHHON OMOJIOTHH JJIS
paIMoOHATBHOTO TIPHUPOJIOIIOIB30BAHMUS;, YMEHHUE PEIIaTh dJICMEHTApPHBIC OMOJIOTHYECKUE
3a/1a4, COCTABIISITH CXEMBI
NepeHoca BEIISCTB M DHEPTUM B 3KOCHCTeMax (IEMHM MUTAHWS); YMECHHE BBITIOJIHSTH
J1a00paTOpHBIE U MPaKTUUECKUEe paboThl, COOIIOAATH MTpaBUIIa
npu pabore ¢ y4eOHBIM M JA0OPATOPHBIM OOOPY/IOBAHHEM; YMEHUE KPUTHUYECKU
OIICHWBATh M HMHTEPIPETUPOBATh HH(POPMAIIUIO OHUOJOTHYECKOTO  COJEPIKAHMS,
BKJTFOYATOIITYIO TICEBAOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CPEJCTBA MACCOBOM
uHopMaIMu, HAy4YHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpuBaTh TJ00aJbHBIC
HKOJIOTHYECKHE TMPOOJIEMBI COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIIEHUIO K HHUM
COOCTBEHHYIO TIO3UIMI0; YMEHHE CO37aBaTh COOCTBEHHBbIE NHCHMEHHBIE U YCTHBIC
cooOIeHus, 00001Iasi OHOJOTHYECKYI0 HHGOPMAIUI0 M3 HECKOJIbKMX HCTOYHUKOB,
TPaMOTHO MCTIOJIb30BaTh MOHATHHHBIN armapaT OUOIOTHH.
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TEMATHYECKOE
IIVIAHUPOBAHMUE
10 KJIACC
Koan4yecTBO 4acoB
Ne HaumenoBanue pa3jaesioB JuekTpoHHbIE (LM (poBHIE) 00pa3oBaTebHbIE
Koutpoabubie IIpakTuueckue
n/n U TeM IPOrpaMmbl Bcero pecypcsl
padoTsI padoThI
1 buonorus xak Hayka 2 0.5 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292
XK
2 HIBBIC CHCTEMBI I HX 1 bu6mmoteka IIOK https://m.edsoo.ru/7f41¢292
OpTraHHU3aIHs
X .
3 VIMHHCCIHH COCTaB | 8 1 bu6mmoteka IIOK https://m.edsoo.ru/7f41¢292
CTPOCHUE KIIETKH
4 KusHenesaTeIbHOCTh KICTKH 6 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41¢292
PasmHOXeHUE B
5 WHIUBUYAIbHOE Pa3BUTHE 5 1 bu6mmoteka IIOK https://m.edsoo.ru/7f41¢292
OpPTaHHU3MOB
H
6 ACHCACTRERHOCTE | 8 1.5 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41¢292
U3MEHYUBOCTh OPraHU3MOB
C .
7 CTICKIMIA OPTaHHSMORB 3 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41¢292
OCHOBBI OMOTEXHOJIOTUHU
OBIIEE KOJIMYECTBO YACOB 13 0 4

I10 ITPOTPAMME
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11 KJIACC
HaumenoBanmue KouunyecTBOo 4acoB
Ne JIeKTpPOHHBIe (M (POBbIe) 00pa3oBaTeIbHbIC
pa3aesioB M TeM Kontponbnbsie IlpakTnyeckue
n/n Bcero pecypcebl
NporpaMmmasl padoTsI padoThbI
C)
1 BOTIOTHOHHA 9 1 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41cc74
OuoJtorus
Bo3nukHOBeHUE U
2 pa3BUTHE KU3HU Ha 9 0.5 bub6mmoreka LIOK https://m.edsoo.ru/7f41cc74
3emuiie
O
3 PTaHHSMbL 5 1 bu6mmoteka LIOK https://m.edsoo.ru/7f41cc74
OKpYKaroIas cpejia
Coo0
4 oobecTra i 9 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41cc74
9KOJIOTHYECKHE CHCTEMBI
5 PesepBHOe Bpems 2 bub6mmoreka LIOK https:/m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YUACOB 34 0 ’5
[10 TTPOT'PAMME ’
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