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HOACHUTEJBHASA 3AIINCKA

[Ipu paspaboTke mporpaMmbl TIO OHOJIOTHH TEOPETHUYECKYI0 OCHOBY IS
OTIpeNeICHUsT TOAXOA0B K (OPMUPOBAHUIO CONEp)KaHHUS YYEOHOTO TIpeaMeTa
«buosiorus»  COCTaBWIM: KOHIENTyalbHble TmonoxkeHus DPIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJIeH, collepKaHusl, pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUMN
K YPOBHIO TOJTOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U MPUHIUNAX,
XapaKTEepU3yIOIMINX COBPEMEHHOE COCTOSHHE CHCTEMBI  CPEIHEro  0OIIero
obOpazoBanmsi B Poccuiickoit dDenepamuu, a TakKe TMOJOKCHUS O CIenupUKe
Ouosnoruu, e€ 3HaUeHU! B MO3HAHUU >KUBOW MPUPOJIBI U 00ECTIEYEHUH CYIIIECTBOBAHMS
yenoBeueckoro oobmectBa. (CoriacHO Ha3BaHHBIM TOJIOKEHHSIM, OIPEIeTICHBI
OCHOBHBIC (DYHKITHH IMPOTPAMMEI TIO OHMOJIOTHH | €€ CTPYKTYpa.

[Iporpamma 1o OGuosioruu 1aéT MpecTaBiICHUE O 1EeNsix, 00 oluiel cTpareruu
00y4eHUsI, BOCIUTAHUS U Pa3BUTUSI OOYyHAIOIIUXCA CPEICTBAMU Yy4eOHOTO MpeameTa
«buonorusy, onpenensier o0A3aTENbHOE MPEAMETHOE COACPKAHUE, €T0 CTPYKTYPY,
pacrpeneneHue 1o pasliellaM U TeMaM, PEKOMEHIYEMYIO0 IOCJIEI0BaTENbHOCTh
M3y4eHHsI y4eOHOro marepuana ¢ y4€TOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€M, JIOTMKM O0Opa30BaTEIbHOTO  MPOIeCCa, BO3PACTHBIX OCOOCHHOCTEU
00yJarommxcs.

B mporpamme no 6Mo0THM Tak)Ke YUYUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpEAMETHBIM U TPEAMETHBIM pe3ylbTaTaM OOy4YeHUs B
GbopMUPOBAHUU OCHOBHBIX BHJIOB Yu€OHO-TIO3HABATEIBLHON JEATEIbHOCTH/Y4eOHBIX
nerlcTBU 00y4aromuxcsl M0 OCBOCHUIO COACPKaHUSI OMOJIOTHYECKOr0 00pa30BaHusl.

B mporpamme no Ouonorum (10—11 xmaccel, 6a30BbI ypOBEHb) peaqn30BaH
NPUHIIMI TPEEMCTBEHHOCTH B H3Yy4YCHMHM OWOJIOTHH, Ojarojgapsi 4emy B HeW
MPOCMATPUBACTCS  HAMPABJICHHOCTh HAa  pa3BUTHUE 3HAHUM, CBS3AHHBIX C
dbopMUPOBAHHEM €CTECTBEHHO-HAYYHOI'0 MHPOBO33PEHHUSI, IICHHOCTHBIX OpPUEHTAIIUMA
JUYHOCTH, YKOJIOTUUYECKOTO MBIILICHHUS, PEJICTABICHUN O 3J0pOBOM 00pa3e KU3HU U
OEepeXKHBIM OTHOIIIEHHUEM K OKpYKaroIied mpupomHoi cpene. [loatomy Hapsay c
M3ydeHUEM 00IIeONO0TOTHIECKUX TEOPH, a TAK)KE 3HAHUIA O CTPOCHUH KUBBIX CHCTEM
Pa3HOTrOo paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOIIECCOB B MPOrpaMme
no OWOJOTUM YACICHO BHUMAHHME WCMOJb30BAHUIO TIOJYYEHHBIX 3HAHUUA B
MTOBCETHEBHOM JKU3HU JIJIS1 pEIICHUS MPUKIIAHBIX 33]1a4, B TOM YUCJIE: MPOPUITAKTUKH
HaCJIEJICTBEHHBIX 3a00sIeBaHUI YeJ0BEKa, MEJIUKO-T€HETUYECKOTO
KOHCYJIbTHPOBaHUS, OOOCHOBAaHUS DSKOJOTUYECKH I1€JIeCOO0Pa3HOTO TOBEJACHUS B
OKPYKArOIIEW MPUPOJHOM CpEle, aHAIU3a BIIUSHUS XO3IMCTBEHHOM NEATEIBHOCTH
YeJoBeKa Ha COCTOSIHUE TPUPOJHBIX U HCKYCCTBEHHBIX JKOCHUCTEM. Y CHUJICHUE
BHUMaHUS K TPUKIATHOW HANMPABICHHOCTH Yy4eOHoro mpenmera «buosorusy»
MPOJIMKTOBAHO HEOOXOAMMOCTHIO 00ECTICUeHUs YCIOBHM I PEIICHUS OIHON U3
aKTyaJbHBIX 33/1a4 IIKOJLHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpas Mpeanoaraet
dbopMupoBaHrUe y OOYYalOIIUXCS CIOCOOHOCTH aJalTUPOBAThCS K HW3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.
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buonorus Ha ypoBHe cpeaHero o01ero oopa3oBaHusl 3aHUMAET BaXKHOE MECTO.
Ona obGecneunBaeT (popmMupoBaHHE y OOYYAIONMUXCS TMPEACTABICHUN O HAyIHOU
KapTHHE MUPA, pacIIUpseT U 0000IIaeT 3HAHUS O )KUBOH MPHUPOJIE, €€ OTINUUTEIHHBIX
pU3HaKaX — YPOBHEBOW OPTraHU3AIMU U HBOJIIOIUH, CO3AAET YCIOBUS JUIsl: TO3HAHUSA
3aKOHOB >KMBOU MpUpoibl, HOPMUPOBAHUS PYHKIIMOHAIBHOW IPAMOTHOCTH, HABBIKOB
3I0pOBOI0 U 0€30IacCHOr0 00pasa >KU3HH, IKOJIOTHUYECKOTO MBIIUICHUS, IIEHHOCTHOTO
OTHOLIEHUS K )KUBOU IPUPOJAE U YETOBEKY.

bonbiioe 3HaueHne OHOJIOTHS MMEET TaKXKe ISl PEIIeHUs] BOCIUTATENbHBIX H
Pa3BUBAIOIIMX 33/1a4 CPEIHETO 00I1Iero 00pa3oBaHus, COLMAIU3AIUN 00YUYaIOIUXCS.
N3yuenune Ouonoruu ooecneyrBaeT yCIOBHs sl POPMUPOBAHUS UHTEIIICKTyJIbHBIX,
KOMMYHHMKAIIMOHHBIX ¥ HMH(QOPMAIIMOHHBIX HAaBBIKOB, JCTETHYECKON KYyIbTYpHI,
CIOCOOCTBYET MHTErpAllMK OMOJIOTMYECKUX 3HAHUU C MPEICTAaBICHUAMH U3 APYTHX
y4eOHBIX NPEIMETOB, B YaCTHOCTH, (U3HKU, XUMUU U reorpaduu. Ha3BaHHBIE
MOJIOKEHUS O MpeAHa3HAYeHUH Y4eOHOro npeamera «buosorus» coCTaBHUIIA OCHOBY
IUIA ONpeZeNieHUusl MOAXOJO0B K OTOOpY M CTPYKTYpPUPOBAHHMIO €r0 COJAEP KAHMUA,
MIPEICTABICHHOIO B MPOrpaMMe o0 OUOJIOTUH.

Ot16op conepxanusi yuyeOHoro mnpenmera «buosnorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH € MO3ULMNA KYJIBTypOCOOOPA3HOTO [101X0/1a, B COOTBETCTBUHU C KOTOPBHIM
oOyuaroluecs: JOJKHbI OCBOUTh 3HAHUS U YMEHUs, 3HAUUMBbIEe JJI1 (OPMUPOBAHUS
oO1Iel KyJIbTyphl, ONPEIEIONINE aIeKBaTHOE MTOBEICHNE YEJIOBEKA B OKpY KaroIlien
MPUPOJIHON cpefie, BOCTPEOOBAHHBIE B IOBCEAHEBHOW KU3HM M MPAKTUYECKOM
nestenbHocTH. Oco0oe MecTo B ATOW CHUCTEME 3HAHWM 3aHUMAIOT SJIEMEHTHI
COJIep)KaHusl, KOTOpbIE CIy>KaT OCHOBOH MJii (OPMHUPOBAHUS MPEICTaBICHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHMHE MHUpa M LEHHOCTHBIX OPHUEHTALHSX
JUYHOCTHU, CIOCOOCTBYIOIIMX T'YMaHU3AIMKU OUOJIOTrHYECKOT0 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJAEpX aHUs Y4YeOHOro marepuaisa B MporpaMMme o
OMOJIOTUM  OCYILIECTBIEHO C YYETOM TMPUOPUTETHOIO 3HAYEHHs] 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTSIX KUBOW MPHUPOABI, O €€ YpOBHEBOM OpraHuzaluu U
HBOJIIOLIMU. B cOOTBETCTBUU € 3TUM B CTpPYKType yueOHOro mpeamera «buomorus»
BBIJICJICHBI CJIEAYIOIINUE CcoJiepKaTelibHble JUHUU: «buonorus xak Hayka. Metojsl
HAy4yHOro mno3HaHus», «Kierka kak Ouonoruyeckas cuctemay, «OpraHu3Mm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpasue OpraHHYeCKOro MHpay,
«OBOJIOLUS KUBOU PUPOABD», « IKOCUCTEMBI U TPUCYILIUE UM 3aKOHOMEPHOCTHY.

Heap m3yuenusi yue6Horo npeamera «buosorus» Ha 6a30BOM YpOBHE —
OBJIaJICHHE OOYYAIOIIMMUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIIMOHATBHOM OpraHu3aliu
’KUBBIX CUCTEM PA3HOT'0 paHTa U IPUOOpPETEeHNE YMEHHUI UCII0JIb30BATh ATH 3HAHUS JJIs
IPaMOTHBIX JCUCTBUHA B OTHOUICHHMH OOBEKTOB KUBOM MPUPOIBI U PEIICHUs
Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTixkeHue 1enu u3ydeHus ydyeOHoro mnpenmera «buonorus» Ha 06azoBoM
YPOBHe o0ecrnieunBaeTcsl pelieHneM CJIeIyIIHuX 3a1a4:



OCBOCHHME OOYyYalOIUMHCS CHUCTEMbl 3HAaHUM O OHOJIOTMUECKUX TEOpHsX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBUIaX, CIyKallluX OCHOBOM ISt
dbopMHUpOBaHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHPA, O METOJax
HAy4YHOTO TMO3HAHUS, CTPOCHHH, MHOTOOOpa3vu U OCOOCHHOCTSX >KMBBIX CHUCTEM
Pa3HOTO ypPOBHS OpraHU3allid, BBIJAIOIIMXCA OTKPBITUSX W COBPEMEHHBIX
UCCJIeIOBAHUSX B OMOJIOTHH;

dbopmupoBaHre y 0OyYarOmUXCs TO3HABATEIbHBIX, WHTEIUICKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpOIECCE€ aHalIM3a JaHHBIX O NYTSIX pPa3BUTUS B
OMOJIOTUY HAYYHBIX B3IJISJIOB, UACH U MOAXO00B K U3yYEHHUIO KUBBIX CUCTEM PA3HOTO
YPOBHSI OpTraHU3aIUy;

CTaHOBJICHHME Yy oOOydJaomuxcsi oO0mel KydabTypbl, (YHKIHOHATHLHOU
rPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSCHATh M OLICHUBATH SIBIICHUSI OKPY>KaIOIIETro
MHpa KUBOW MPUPOJIbI HA OCHOBAHUYW 3HAHUUN M OIbBITA, TOJYYEHHBIX NMPU U3YUYECHUU
OuoJoruu;

dbopMupoBaHue y O0OydYaroOlmUMXCS YMEHMM WJUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATEIbHOCTH 4YEJOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH;

BOCIIUTAaHUE YOEKIAEHHOCTH B BO3MOXHOCTH IIO3HAHUSI YEIOBEKOM >KHUBOM
IPUPOBI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHHS] K HEW, COOMIOEHUS ITUUYECKUX
HOPM TP NPOBEJICHUN OMOJIOTUYECKHUX UCCIIEIOBAHMIM;

OCO3HAHME IIEHHOCTU OHOJIOTMYECKUX 3HAHUM Ui TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpBbI, 1151 HOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHWM W YMEHHMUM B MOBCEIHEBHOW >KH3HU IS
OLICHKHU ITOCJICCTBUN CBOEH JNEATEIBHOCTH IO OTHOLICHUIO K OKPYXAIOUIEU cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MPOPUIAKTUKA
3a001eBaHUM.

B cucteme cpennero o6miero oopazoBanus «buonorusy, nzydyaemas Ha 6a30BOM
yYpOBHE, SBISIETCA OOSA3aTENbHBIM YyUE€OHBIM MPEAMETOM, BXONSIIMM B COCTaB
npeaMeTHOU obsacTu «EcTecTBEeHHO-HAyYHBIC TTPEAMETHD».

Jlns u3ydeHus: OMoJoruM Ha 0a30BOM YPOBHE CpeHEero o0Iiero oopasoBaHUs
otBoauTCs 68 yacom: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 knacce — 34 yaca
(1 yac B HEezeIIO).

JIyist m3ydennsi OMOJOTHY B KJlacCaX YHHUBEPCATBLHOTO HAIPAaBICHUS OTBOJIMUTCS
136 uacoB: B 10 kimacce — 68 vaca (2 yaca B Hezenio), B 11 kimacce — 68 yacos (2 uaca
B HEJICIIIO).

KonnyecTBo 4acoB Ha KaxJ0i TEME yIBAUBACTCS.



COAEPXAHUE OBYUYEHUA
10 KUIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OWMOJIOTHM C OOIIECTBEHHBIMH, TEXHUYCCKUMHU U
APYTUMU €CTECTBEHHBIMH HayKamH, (uiaocopueil, STUKON, SCTETUKON U mpaBoM. Poib
Oouonmorud B (POPMUPOBAHUU COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

Metoapl TIO3HAHUS >KUBOW MPHUPOILI (HAOTIOJAEHUE, AKCIIEPUMEHT, OIHCAHWE,
U3MepeHne, Kiraccuukanys, MOACIUPOBAHUE, CTATHCTHYECKass 00paboTKa TaHHBIX ).

JleMoHCcTpanum:

[Toptpetst: Y. Hapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MTPUPOIBD.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktruueckas padora Ne 1. «VMcnonb3oBaHre pa3auvHbIX METOJIOB MIPU M3yYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aLMS.

JKuBble cucTembl (OMOCUCTEMBI) KaK MPeAMET U3ydeHus: Ononoruu. OTInYne KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CBoiicTBa OMOCHCTEM M HUX pPa3HOOOpa3ue. YPOBHM OpraHU3alUd OMOCHUCTEM:
MOJICKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTE€OIIEHOTHYECKHUH ), OnOChEepHBIA.

JdemoHcTpanuu:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKYU KU3HWY, «YPOBHU OpPraHU3aluU KUBOU
MPUPOJIBD».

O6opynoBanue: Mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKHM COCTaB  KIETKA. XHWMHYECKHUE DJJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpPO3JIEeMEeHThI. Boia 1 MuHepaibHbIe BEleCTBa.

OyHKIUHU BOJbI 1 MUHEPAJIBHBIX BEUIECTB B KieTKe. [loanepkanrne oCMOTHYECKOTO
Oaanca.

benku. CoctaB u cTpoeHne O€NKOB. AMHWHOKHUCIOTHI — MOHOMEPHI OCIKOB.
He3zameHumble ¥ 3aMEHHMBbIE AMUHOKHUCIOTBI. AMHMHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl O€IKOBOM MOJIEKYJbl (NIEpBUYHAS, BTOPUYHAS, TPETUYHAS U UYETBEPTHUUHAS
CTPYKTypa). XUMHUECKHE CBOMCTBA OenkoB. bromornueckne QpyHKIIUU OEIKOB.

depmeHThl — Ouonormdyeckue katanu3aTtopbl. CtpoeHue QepMeHTa: aKTUBHBIN
LEHTp, cyocTpaTHas cnenuduunocTs. Kopepmentsl. Butamunbl. OTnuuust pepMeHTOB OT
HEOPraHUYECKUX KaTalIn3aTOPOB.

VYrneBoapl: MoHOcaxapuabl (TiOko3a, pubo3a MU J1e30KcUpu003a), Arcaxapuibl
(caxapo3a, JIaKT032a) U Mojaucaxapuabl (Kpaxmall, IIMKOTeH, eJU0103a). bruonornueckue
(GYHKIIUH yTIIEBOIOB.
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Jlunuaer: Tpuraunepuasl, Gocdonunuasl, crepousibl. ['uapodunsHO-THAPODHOOHBIE
cBoiicTBa. buonornyeckue GpyHkunu munuaos. CpaBHEHHUE YIIIEBO0B, OEJIKOB U JIMIIHJIOB
KaK MCTOYHUKOB SHEPIHH.

Hyxnennoseie xucmorel: JIHK n PHK. Hykneoruasl — MOHOMEpBI HYKIEMHOBBIX
kucnot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u ¢pynxinuun PHK. Buasr PHK. ATO:
CTpOE€HHE U (QPYHKIUU.

[{uronorus — Hayka o kieTke. Kiierounas Teopust — npumep B3aMMOJEHCTBUS UACH
U (aKkTOB B HAYYHOM MO3HAHUHU. METOIbI U3YUCHHS KIETKH.

Kierka kak nenoctHas xuBasg cuctema. OOIIMe NpPHU3HAKH KIETOK: 3aMKHYTas
HapykHasg mMeMOpana, moJnekyinsl JJHK kak reHernueckwii anmapar, CUCTEMa CHHTE3a
Oenka.

Tunsl KIETOK: dyKapuoTHYecKass M mpokapuoTuueckas. OCOOEHHOCTH CTPOEHHUS
npokapuoTuyecko kietku. Kierounas crenka Oakrepuil. CTpoeHUE 3yKapUOTUYECKOM
KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENbHOM, J)KUBOTHOM U TPUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KIJIETOYHAs CTEHKA, TIJIMKOKAINKC, HX
¢yuknun. Ilnazmatudeckass MmemOpaHa, e€ cBoiictBa U (pyHkuuu. IluTomnazma u eé
opranouabl. OqHoMeMOpaHHble opraHou bl kietku: IIIC, annapat ['oybku, TM30COMBI.
[lomyaBTOHOMHBIE OPraHOW/bBl KJIETKWA: MHUTOXOHJpHUH, IuiacTuabl. IIpoucxoxineHnue
MUTOXOHJApUM W 1iacTua. Buael mmactun. HememOpaHHble OpraHOMIBI  KIIETKH:
pUOOCOMBI, KIETOUHBIN LIEHTpP, LIEHTPUOIHN, PECHUUKH, KIyTUKU. DyHKIMN OpraHOUI0B
KJIETKU. BKiroueHus.

SAnpo — perynaropHslid 1eHTp kieTku. CTpoeHue spa: sjaepHas 000J0uKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpancnopT BEIECTB B KIETKE.

JdemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, /[’x. YoTcoH,
@. Kpuk, M. Yuikunce, P. ®panknus, K. M. bap.

Juarpammbl: «PacripeniesieHue XMUMUYECKUX DJIEMEHTOB B HEXHUBOW INPUPOLE»,
«PacripeeneHre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmumsr u  cxembl:  «llepuoanueckas Tabmuua XUMHUYECKHUX JJIEMEHTOBY,
«CTpoeHre MOJEKyJIbl BOAb», «buocunre3 Oenka», «CTpoeHUE MOJEKYJbl Oenkay,
«Ctpoenue pepmentay, «Hyknennosie kuciaotel. JJHK», «Ctpoenue momnekynsr ATDy,
«CTpoeHue SyKapuOTHYECKOW KIETKM», «CTpOEHHE >KUBOTHOW KIETKW», «CTpoeHHE
pPaCTUTENBHOW KIETKW», «CTpoeHHe MNpPOKApUOTHYECKON KIETKM», «CTpoeHue dnapa
KIIETKHY, « YTIEBOABD, «JIUIHIBD.

O6opynoBaHue: CBETOBOM  MHKPOCKOI, OO0OpyIOBaHME MJii MPOBEACHUS
HaOJII0ICHUM, U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIPENapaThl pACTUTENbHBIX, )KUBOTHBIX
1 0aKTepUaAJIbHBIX KIIETOK.

JlabopaTopHble u npakTHYecKue padoTshl: JlabopaTopHas padora Ne 1. «M3yuenue
KaTaJUTHUECKON aKTUBHOCTU ()EPMEHTOB (Ha MPUMEpPE aMIIIa3bl WIIH KaTajaa3bl)y.

6



JlabopatopHas pabora Ne 2. «M3yueHue cTpoeHUs KJIETOK PAaCTEHUH, JKUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpEnapaTax U X OMUCAHUEY.

Tema 4. ’KnzHeaessTeJJLHOCTH KJIETKH.

OOmeH BemiecTB, WM MeTabOIM3M. AcCHUMHWIISANNS (TJIACTUYECKUNA OOMEH) u
TUCCUMUJIAIUS  (QHEPTeTHYeCKuii O0OMEH) — JBe CTOPOHBI €IWHOTO MpoIlecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHsS BEIIECTB M HHEPrUd B TMOHUMAHUU
MeTaboau3ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBIM U rerepoTpodHbii. Poib depmeHTOB B
0OMEHE BEILECTB U MPEBPAIICHUHN SHEPTHH B KIIETKE.

®dotocunTe3. CetoBass U TeMHOBas (a3wl doTocuHTe3a. Peakiuu (orocuuTe3A.
OddextuBHOCTh PoTOCHHTE3a. JHAUCHHE (POTOCHHTE3A JIsl KU3HU HA 3emiie. BrnusiHue
yCIIOBUM cpeibl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIIEHUS €ro MPOJYKTUBHOCTU Y
KYJBTYPHBIX PACTCHHUIA.

XeMOoCHHTE3. XEMOCUHTE3UpYIole OakTepun. 3HAUYCHUE XEeMOCUHTE3a JJIsl dKU3HU
Ha 3emue.

OHepreTuueckuii oOMEH B KIeTKe. PacrieruieHue BeEIIeCTB, BBIJICIEHUE U
aKKyMYJUPOBAHHE SHEPIHMM B KIETKE. JTallbl JSHEPreTHUeckoro oodmeHa. [ iukonms.
bpoxenne wu ero Buael. KuCIOpogHOE OKHCIIEHHME, WM KJIETOYHOE JIBIXaHHUE.
OxucnurensHoe GochopunrpoBanne. IPHEKTUBHOCTb FHEPTETUUECKOT0 OOMEHa.

Peakiuu matpuunoro cuntesa. ['enernueckas mndopmanus u JJHK. Peanuzanus
reHeTH4eCcKo nHpopmaIuu B KiieTke. ['eHeTuueckuii Ko 1 ero cBoicTBa. TpaHCKpUMIIs
— wmatpuunblii cuHte3 PHK. Tpancnsauusa — OuocuHTe3 Oenka. DTamnbl TPaHCISALHU.
KoaupoBanue amuHokucnot. Posb pubocom B OnocuHTe3€ OelKa.

Heknerounsie ¢opmbl ku3Hu — BUpychl. Wcropust oTkpeiTus BupycoB (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHUS W JKM3HEHHOT'O IHMKJIa BUPYcoB. bakrepuodarm.
bosie3Hn pacrTeHwuii, JKUBOTHBIX UM 4YEJIOBEKA, BbI3BIBAEMBIC BHUpycaMu. Bupyc
uMmmyHoaepuiuta yenoBeka (BUY) — Bo3oyaurens CIIM/la. OGpaTHas TpaHCKpUIIuS,
peBepTasa u unterpasa. [Ipodunakrruka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpanuun:

IToptpetsi: H. K. Konbuos, /. N. UBanosckwuii, K. A. Tumupsizes.

Tabmumer w  cxembl: «Tumel maTaHuSA), «Metabomusm», «MHUTOXOHAPHS,
«JHepreTuueckuit obmen», «Xmopormiacty, «Dorocuntes», «Crtpoenue JIHK»,
«CTtpoeHue u (QyHKUHOHUpOBaHHE TreHay, «CuHTe3 Oenka», «l'@HeTHYecKHil Komy,
«Bupyce», «bakrtepuodarn», «CtpoeHwe u Ku3HeHHbIM 1Kk Bupyca CIIW]Ia,
Oakrepuodaray, «Pemmxkarus JTHK.

O6GopynoBanue: Mozaenu-anmaukanuu «Yasoenue JHK wu  Tpanckpummmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHokKeHMe 1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KrneTounslii UK, WK KU3HEHHBIN UK KiIeTku. UaTepdasza u muros. [Ipoueccsl,
npoTrekaromme B uHTepdaze. Pemnukanus — peakuus matpuyHoro cuHtesa JIHK.
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Crpoenue xpomocoMm. XpOMOCOMHBIM HAOOp — KapHUOTHIL. [UIIOUIHBIN U TarIouIHbIN
XpOMOCOMHBIE HaOophl. Xpomatunbl. lluTojmornyeckue OCHOBBI PA3MHOXKEHHUS H
WHJVBHUIYaJIbHOTO Pa3BUTHS OPTraHU3MOB.

Henenue kietku — muto3. Craauu muto3a. [Iponecchl, mpoucxoasme Ha pa3HbIX
CTaIUIX MUTO3a. bOJIOrnYecKuil CMBICII MUTO3a.

[Iporpammupyemast rubenb KJIETKU — arnomnTo3.

@opMbI pPa3MHOKEHHSI OpraHuU3MOB: Oecrojoe u mojoBoe. Buabl Oecrnosioro
Pa3sMHOXKEHUA:  JICJICHUE  HAJBOE, TNOYKOBAaHME OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHWe, BETETATHBHOE pa3MHOKEHHE. VICKYyCCTBEHHOE KIIOHHPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiios. Craguu Mmeiio3a. [Iponecchl, mpoucxoadine Ha cTaausx merosa. [loBenenue
XpoMocoM B merno3e. Kpoccnarosep. bruosornuecknii CMbICHI U 3HaYEHUE MEN03a.

I'amerorenes — mporiecc 00pa3oBaHMs MOJOBBIX KJIETOK Y >KMBOTHBIX. [lojoBbIC
JKeJe3bl: CEeMEHHUKM U sSUYHUKU. OOpa3oBaHHE M pa3BUTHE MOJIOBBIX KJIETOK — raMer
(cmepmaro3oui, SMIEKIeTKa) — criepMaroreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHUS
AMIEKIIETOK U ciepmaTo3ouaoB. OmnonorBopenue. [Taprenorenes.

NunuBuayanbHOE pa3BUTHE (OHTOTEHE3). DMOPUOHAIBHOE pa3BUTHE (IMOPHOTEHES).
OTanbl SMOPUOHAIBHOTO PA3BUTHS Y TIO3BOHOUHBIX )KUBOTHBIX: IPOOJICHUE, TACTPYJISALIMS,
opraHorenes. IloctamOpuoHansHOE pa3BuUTHE. THUMBI MOCTIMOPHOHAIBHOTO PA3BUTHS:
npsiMoe, HempsiMoe (JIMYUHOYHOE). Biusinue cpespl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butne pacrenuii. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaJINU Pa3BUTHUSL.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «®DOpMBI  pa3sMHOXKEHUS  OPraHuU3MOBY»,  «JIlBoitHOE
OIUUIOJIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereTaTuBHOE pa3MHOKEHUE PACTCHUIN»,
«Jlenenue kneTku OakTepuit», « CTpOCHHE MOJOBBIX KIETOK», «CTPOCHHE XPOMOCOMBIY,
«Knerounbii mukn», «Pemmukamus JHK», «Mutosy», «Meio3y», «lIpamoe n Henpsimoe
pazButue», «l'aMeToreHe3 y MIIEKONUTAIOUIMX U YeJOBeKa», «(OCHOBHBIE CTaJIHUU
OHTOT€HE3a».

O6opynoBaHue: MHKPOCKOTI, MUKPOIPENapaThl «CniepmMaTo30uasl
MJICKOITUTAIOLIETOY, « IUIIEKIIeTKAa MIIEKOMTUTAIOMIET0», « KapuoKknHe3 B KJIIETKaX KOpEIKa
JyKa», MarHuTHasg mojenb-anmmmkanusa «Jlenenue xnerkm», monens JHK, monens
MeTadazHo XPOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlabopatopHas padota Ne 3. «HaGnrogenne mMuTo3a B KIETKAX KOHYMKA KOPEIIKA
JlyKa Ha TOTOBBIX MUKpONIpenapaTax».

JlabopatopHast pabora Ne 4. «/3yueHue CTPOCHHS MOJOBBIX KIETOK HA TOTOBBIX
MHUKponpenapaTax.
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Tema 6. HacsieAcTBEHHOCTh 1 KBMEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTtuku. Vctopus pa3BUTHS FeHETHKU. Poiib nurTonoruud u
AMOpPHUOJIOTUN B CTAHOBJICHUU T€HETUKH. BKi1al poCcCUUCKUX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. METONbl TEeHETUKH (THOPUIOIOTHYECKHUH, IUTOTCHETHYCCKUH,
MOJIEKYJIIPHO-TeHETUYECKHil). (OCHOBHBIE TE€HETHYECKHE TNOHATHS. ['eHeTnueckas
CHUMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKpPEIIMBAHUMN.

3aKOHOMEpPHOCTM HACIIEIOBAaHMSI IIPU3HAKOB, YCTaHOBIEHHbIE [. MeHueneMm.
MounoruOpunHoe CKpelrBaHue. 3aKOH €IUHO0Opas3usi THOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBuno noMuHHpOBaHUs. 3aKOH pacllIeIUICHUs NPU3HAKOB. ['MIOTE3a YMCTOTHI TaMeT.
ITonHOE M HEMONHOE TOMUHUPOBAHUE.

JHuruOpuaHoe CcKpeuBaHue. 3aKOH HE3aBHCHUMOTO HACIeIOBAHUS TPHU3HAKOB.
[{uToreneTnueckue  OCHOBBI  JAUTUOPUAHOTO  CKpEIIMBaHUS.  AHaJIU3UpYIOIIee
cKkpemuBaHue. MCnonp30BaHWE AHAM3UPYIOUIETO CKPEIIMBAHMS UL ONPEACICHUS
re€HOTHIIa OCOOHU.

CuerieHHOe HacienoBaHue Mpu3HakoB. PaGota T. Moprana mo cremieHHOMY
HACJIEIOBAaHUIO I'€HOB. HapyllieHnue CuerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpUS HACIEACTBEHHOCTH. | €eHETHYECKHUE KAapThI.

I'enetnka mona. XpOMOCOMHOE OINpeAelieHue Mojia. AyTOCOMBI W IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHBIE U reTeporaMeTHble opranu3msel. HacineqoBanne npu3HaKoOB,
CLICIIJICHHBIX C IIOJIOM.

N3menunBOCTh. BHIBI U3MEHUNBOCTU: HEHACJEACTBEHHAs U HACJIEICTBEHHAas. Poib
Cpelbl B HEHACJIEICTBEHHOW WM3MEHYMBOCTU. XapaKTePUCTUKA MOIU(PUKALMOHHOM
M3MEHYMBOCTH. BapualimoHHbIi psa M BapualimoHHas kpuBasi. Hopma peakuuu rprsHaka.
KonnyecTBeHHbIE W KA4YE€CTBEHHBIE MNPU3HAKM KW HUX HopMma peakuuu. (CBOMCTBa
MOAU(UKAIIMOHHON N3MEHUHUBOCTH.

HacnenctBennas, uWiaM  TEHOTUINIUYECKas, HM3MEHYUMBOCTh. KoMOuHaTHBHaS
M3MEHYMBOCTh. Melo03 U MOJOBOM MPOLlecC — OCHOBAa KOMOMHATUBHOM M3MEHUYMBOCTH.
MyrtanonHass u3MeH4YMBOCTh. Kiaccudukanus MyTauuil: TeHHbIE, XPOMOCOMHBIE,
reHoMHbele. Yacrota u npuyMHBl MyTauuid. MyrtareHHble  (aKTOpbl.  3aKOH
FOMOJIOTHUYECKUX PSZIOB B HacleacTBeHHOW n3MenunBoctu H. Y. BaBuioga.

BHesnepHas HaCIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka uenoBeka. Kapuorum yenoBeka. OCHOBHBIE METOJIbI TEHETHKN YEJIOBEKA:
reHEAJIOTUYECKUM, OJU3HEIOBBIN, IUTOICHETUYECKUN, OMOXUMUYECKHUM, MOJICKYIISIPHO-
reHeTndeckuii. CoBpeMEHHOE ONPEEIEHUE T€HOTHUIA: IOJJTHOTEHOMHOE CEKBEHUPOBAHME,
FEHOTUNUPOBaHWE, B TOM uucie ¢ nomombo [IP-ananu3za. HacneacrBeHnHbie
3a00J¢BaHMsI  YCJIOBEKAa: T'eHHBIC  OOJie3HHM, OOJIE3HM C  HACJICIACTBCHHOM
PeIpacnoyioKEHHOCTbIO, XPOMOCOMHbIE Oone3nu. CoMaruueckue W TreHepaTUBHBIC
myTtanuu. CTBOJIOBbIE KiIEeTKH. [IpuHIUIBI 310poBOro 00pasza *KWU3HH, AUArHOCTHKH,
npoQUIaKTUKA W JICYEHUS  TEeHETUYEeCKHMX  Oone3Hed. MenuKo-TeHEeTUYEeCKOoe



KOHCYJIbTUPOBAaHHE. 3HAUEHUE MEIULMHCKON M'€HETHUKHA B NMPEAOTBPALICHUU U JCYCHUU
TreHETUYECKUX 3a00JIEBAHUI YeIOBEKa.

JdeMoHcTpanuu:

[Toprpetrsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupbl U cxembl: «MOHOTHUOPUAHOE CKpEIIMBAHUE U €ro IUTOreHETHYecKas
OCHOBa», «3aKOH pACIICIUICHUS M €r0 LUTOTE€HETUYECKass OCHOBA», «3aKOH YHCTOTHI
rameT», «JlurnOpuaHoe ckpemmBaHuey, «lluTonmorndeckne OCHOBBI AUTHOPHUIHOTO
CKpenmBaHus», «Meno3y», «B3anmoaencTBrue aJuieIbHBIX T€HOBY, «I €HETUUECKNE KapThl
pacTeHHUI, )KUBOTHBIX U YEJIOBEKa», «I eHeTHKa moia», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CUEIJIEHHOTO C MOJIOM», «KapHUOTHUIIbI YeIOBEKA U KUBOTHBIX», « BUIbI N3MEHUNBOCTIY,
«MoaudukanmonHas u3MeHUYMBOCTHY, «HacnemoBanue pesyc-daktopa», «leHeruka
rpyIn KpoBu», « MyTallMOHHASI U3MEHYUBOCTHY.

O6opynoBanue:  MoJeIU-anIUIMKAauKM  «MOHOTHOpUIHOE  CKPEIIMBAHUE,
«HenonHoe noMuHMpOBaHUEY, «Iurubpuanoe ckpenmBanuey, «Ilepekpéct xpoMmocom»,
MHUKPOCKOIlT ¥ MuKpomnpemnapaT «/lpozoduna» (Hopma, myrtanuu ¢GHOpMbl KPBUIbEB U
OKpacku Tena), repoapuii «['opox moceBHOIY.

JlabopaTopHbie U MIpaKTHYECKHE PA0OTHI:

Jlabopatropnas pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUAHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETapaTax.

JlaGoparopHas pabora Ne 6. «M3yueHwme MoaM(pUKAITMOHHON HM3MEHUYHBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BApUALMOHHON KPHUBOW».

JlabopatopHass pabora Ne 7. «AHanu3 MyTaluid y JIpo30QuiIbl Ha TOTOBBIX
MHKponpenapaTax».

[Tpaktuueckas padota Ne 2. «CocTaBiieHne U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekiiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknups Kak Hayka U Ipolecc. 3apoKICHHUE CEJIEKIUN U IOMECTUKALNs. Y YEHHE
H. V. BaBuioBa o 1EHTpaxX MPOUCXOXKJICHUS U MHOTO00pa3us KyJbTYPHBIX PACTEHUM.
L{eHTpbl MPOUCXOKIAEHHUS TIOMAIIHUX KUBOTHBIX. COPT, MOpoAa, ITAMM.

CoBpeMeHHbIE METO/ABl CENeKUUU. MaccoBbli UM HMHIUBUIYaJbHBIH OTOOpHI B
CEJEKIMM pacTeHUM U KUBOTHbIX. OIlleHKa 3KcTepbepa. bIM3KOPOICTBEHHOE
CKpeluBanue — UHOpuauHr. Yuctas aunus. CKpelrBaHUe YUCTHIX JUHUN. ['eTeposuc,
wim tulpuanas cuia. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OtnanéHHas
rubpuauzamus U e€ ycrnexu. VICKycCTBeHHBI MyTareHe3 W MOJy4YeHWE TOJHUILIOUIOB.
JIOCTHKEHUS CEeJIEKIMU PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHoMOTHs Kak O0Tpacib MPOU3BOACTBA. |'€HHAas MHKEHEPHUs. JTalbl CO30aHUs
pexoMmOunanTHOM JIHK 1 Tpancrennsix opranu3moB. Knerounas unxenepusi. Knerounsie
KYJbTYPBL. MukpokIoHaIbHOE pPa3MHOXKEHUE pacTeHuil. KiionnpoBanue
BBICOKOTIPOJAYKTUBHBIX  CEIIbCKOXO3SUCTBEHHBIX OPraHU3MOB. JKOJIOTUYECKHE U
studeckue mpodnemsl. MO — reHeTHYecKr MOIU(DHUITPOBAHHBIE OPTaHU3MEI.
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JlemoHCcTpauuu:

[Toptpetsl: H. 1. BaBuinos, 1. B. Muuypun, I'. /I. Kapnieuenko, M. ®@. lBaHOB.

TaOmups! u cxembl: kapTa «L{eHTpbl IPOUCX0XKIEHUS 1 MHOTOO0Opa3usl KyJIbTYpPHBIX
pacteHui», «llopoabl AOMAIIHUX JKUBOTHBIX», «CopTa KyJbTYpPHBIX PpPaCTEHUI,
«Otnanéunas rudpuamsanus», «Padoter akagemuka M. @. Banosay, «[lomummonausy,
«OO0BeKThl ~ OMOoTexHONOrMM»,  «KieTtouHele  KyJbTypbl U KIOHMpPOBAHHEY,
«KoHcTpynpoBaHue 1 nepeHoc reHoB, XpOMOCOMY.

ObopynoBaHue: MyJsS KU IUIOAOB M KOPHEIUIONOB TUKUAX (OPM M KyJIbTYpPHBIX
COPTOB pacTeHuid, repoapuit «CelbCKOX03sIIICTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

Okckypeust «OCHOBHBIE METOJIBI M JOCTHKEHHUS CEJIEKIUU PACTEHUN M KUBOTHBIX
(Ha CeNEeKUMOHHYI0 CTAHIMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIA YYacTOK, B
TEIJIMYHOE XO035MCTBO, JIA0OPATOPHIO arPOYHUBEPCHUTETA UM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. IBoJIIOLIHOHHAS 0HOJIOTHS.

[IpeanocbuUIKM BOSHUKHOBEHHUS 3BOJIIOLMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U
e€ MecTo B Ouosioruu. BinsHue 3BOIIOLIMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U IPYTHX
HayK.

CuzerenbcTBa 3BOMIONMY. [TaneoHTOIOrHYECKHE: TTOCIEI0BATEIbHOCTD MOSBICHUS
BUJIOB B MAaJICOHTOJIOTMYECKOM JieTonucu, mnepexoaHsie ¢opMmbl. buoreorpaduueckue:
CXOJICTBO U paznuuue ¢hayH u QJop MaTEpPUKOB U OCTPOBOB.

OMOpHONIOTHYECKHE: CXOJICTBa U pa3iuuus SMOPUOHOB pa3HbIX BUJOB
MO3BOHOYHBIX.  CpaBHHUTENIbHO-aHATOMHYECKHE:  TOMOJIOTUYHBIE,  aHAJIOTHYHBIE,
PYIMMEHTApHbIE  OpraHbl, aTaBU3Mbl. MOJEKYJIAPHO-OMOXUMUYECKUE:  CXOJCTBO
MEXaHU3MOB HaCJIEJICTBEHHOCTH U OCHOBHBIX META0OJINYECKUX ITyTEH y BCEX OPraHU3MOB.

OBomonnonHas teopust Y. J{apsuna. [Ipeanocbuikyi BOZHUKHOBEHUS JapBHUHU3MA.
JIBMKyIlMe CHIIBI 3BOJIIOLMU BHAOB 1O JlapBuHy (M30BITOYHOE pPA3MHOXKEHHE MpU
OrpaHUYEHHOCTU PECYPCOB, HEONpeaeIEHHAs N3MEHUYUBOCTh, 00pb0a 3a CylIECTBOBAHUE,
€CTeCTBEHHBIN 0TOOD).

Cuntetnyeckas teopus 3Botonun (CTI) n €€ 0OCHOBHBIE MOJIOKECHHUS.

MukposBomronus. [Tonynsuus kak eqMHUIA BUAA U 3BOJIIOLIHH.

JIBrokyiye cuiibl (pakTopbl) IBOIOIMU BUIOB B pUpoie. MyTallMOHHbIN TTpoliecc
Y KOMOMHATUBHAs U3MEHUYUBOCTb. [lonmynsiuronHbie BOHBI U Apeld reHos. M3omsanus u
MHUTpaLHs.

EctectBennblit 0TOOp — HampaBmstouuil pakTop 300N, DOPMBI €CTECTBEHHOTO
otOopa.

[IpucnocoOGneHHOCTh  OPraHU3MOB  Kak  pe3yiabTaT dBoimtonuu. [Ipumepsl
IPUCTIOCO0JIEHU Yy OpraHnu3MoB. ApoMopd03bl ¥ UIMOAAANTALIUH.
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Bun u Bunoobpazosanue. Kpurepuun Buna. OcHoBHbIE (POpMBI BUI00OpA30BAHUS:
reorpauyeckoe, 3KOJIOTUYECKOe.

MakposBomorusi.  @opmbl  dBodOUMU:  QUIETHYECKas,  JUBEpPreHTHas,
KOHBEPTeHTHas, nmapauienbHas. HeoOpaTuMocTh 3BOIONUH.

[IpoucxoxaeHne OT HeCHEUMAIM3UPOBaHHBIX IpeakoB. lIporpeccupyromas
crienuan3anvs. ATanTUBHAS paaralusl.

JdeMoHcTpanuu:

[Toprpetsi: K. JIunnen, K. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap,
3. I'ekxens, @. Mromnep, A. H. CeBepiios.

Tabmuupl 1 cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emie», «3apObllin
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepuxcy, «PopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«EctectBennslit 0t00p», «MHOrooOpa3ue copToB pacTeHuit», «MHorooOpasue mopon
KUBOTHBIX», «llomymauun», «MyTalMOHHAas HW3MEHYUBOCTH», «ApoMop(do3bD»,
«anoamanrtanuny», «OOImas nereHepauus», «JBuxymue cuibl 3Bodonun», «Kapra-
cxema Mapmpyta nyremectsus Y. JlapBuna», «bopnba 3a CyIIeCTBOBaHHUEY,
«IIpucnocoOIeHHOCTD OpraHU3MOBY, «"eorpaduueckoe BUJI000pa30BaHUE,
«DKOJIOTUYECKOE BUI000PA30BAHUEY.

OOopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKpPACKH, HabOp
IJIOIOB U CEeMsiH, KOJUIeKIUs «lIpuMephl 3alIMTHBIX TPUCIOCOOJICHUM y KUBOTHBIXY,
Mozenb «OCHOBHBIE HAMPABIIEHUS ABOIOIUNY, 00bEMHAs Mojienb « CTpoeHue TOJI0BHOTO
MO3Tra MO3BOHOYHBIX).

buoreorpaduyeckas kapta Mupa, KomieKuss «PopMbl COXPAaHHOCTH MCKOIMAEMBbIX
KUBOTHBIX M pacTeHHI», moAenb anmmkanus «llepekpéct XpoMocom», BIaKHbBIE
npenapatel  «Pa3Butne  Hacekomoro», «Pa3zBuTHE  JATYIIKM», MHKpPONpEnapar
«/Ipo3oduna» (HopMa, myTanuu (GOpMbI KPbUTLEB U OKPACKH TETIA).

JlaGopaTopHble 1 NpaKTUYeCKHe padoThI:

JlabopatopHas padora Ne 1. «CpaBHEeHHE BUAOB IO MOP(HOTOTUUECKOMY KPUTEPHIOY.

JlaboparopHass padora No 2. «Omnucanue NpUCTIOCOOJIEHHOCTH OpraHusMa u e€
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HU Ha 3emuie.

JloHaydHble TPEACTABICHUS O 3apOXKACHUM JKU3HU. HayudHble THUNOTE3BI
BO3HMKHOBEHUS *U3HM Ha 3emiie: aOMOTeHe3 W MaHcrnepMus. XUMHUYECKas HBOJIIOIUS.
AOGUOTEeHHBIN CUHTE3 OPraHMYECKUX BEIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTATBHOE
MTOATBEPKACHNE XUMHYECCKOH dBOTIONMH. HavaapHbIe 3TaIbl OMOJIOTHYSCKON SBOJIFOIUH.
['mnoreza PHK-mupa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE
npoTokiaeTku. [IepBbie KIeTKU U uX 3BOJIIOIMSA. DOPMUPOBAHUE OCHOBHBIX TPYIIIT KUBBIX
OpPraHU3MOB.

Pa3zputne xu3Hm Ha 3emuiie mo spam M nepuonaMm. Karapxeil. ApxeHckas H
npotepo3oiickas 3pbl. [laneo3oiickas 3pa u €€ mepuoapl: KeMOPUNCKHA, OPIOBUKCKHH,
CUJIypUMCKHN, TEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHM.
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Me3zo30Kckas 3pa ¥ €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kalino3olickas spa u €€ nepruojbl: MaJIeOreHOBBIN, HEOT€HOBBIM, AHTPONOTEHOBBIH.

XapakTepucTUKa KIMMaTa M TEOJOTMYECKUX MpouleccoB. (OCHOBHBIE ATaIlbl
ABOJTIOIIUN PACTUTEIHLHOTO M JKUBOTHOTO MUpa. ApoMop(o3bl Yy paCTeHHUI U KUBOTHBIX.
[TosiBneHne, pacuUBET M BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucrteMa OpraHM4Yeckoro Mupa Kak oOTpaxeHue HBoMoUuH. (OCHOBHBIC
CUCTEMATUYECKHE IPYIIbI OPraHU3MOB.

OBOJIOLMS YeJIoBeKa. AHTPOIOJIOrUS Kak Hayka. Pa3BUTHE NpEACTABICHHA O
MIPOUCXOXKJIEHUH YeloBeKa. MeTosbl u3ydyeHusl antponorene3a. CXOACTBa U pa3IUuHs
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUUECKOE MOJIOKEHHUE YEIOBEKA.

JBrkymue cuibl (dakTopsl) aHTpornorenesa. HacnmencTtBeHHas W3MEHUYMBOCTh U
€CTeCTBEHHbIN 0oTOOp. OOIIecTBeHHBIH 00pa3 KWU3HU, U3TOTOBIICEHUE OpPYAHM Tpyaa,
MBIIIJICHUE, PEYb.

OcCHOBHBIE CTaAMM M BETBU DHBOJIOLMM YEJIOBEKA: AaBCTPAJIONMTEKH, YenoBek
yMenblid, YenmoBek npsAMOXonsiini, YenoBeK HeaHAepTalbCKUM, UeNOBEeK pa3yMHBIN.
Haxonku #nckomaemMbIX OCTAaTKOB, BpEMs CYIIECTBOBaHHUA, 00JACTh PACIPOCTPAHECHUS,
00BEM TrOJIOBHOTO MO3ra, 00pas3 *KU3HU, OPYIUsl.

YenoBeueckue pacbl. OCHOBHBIE OOJBUIME pachl: €BpOIEeouAHas (eBpasuiickas),
HErpo-aBCTpaIonHas (3KBAaTOpHAJIbHAsA), MOHIOJIOMJHAs (a3MaTCKO-aMEpPUKAHCKAs).
YepTbl TPHUCHOCOOJICHHOCTH TMPEACTABUTENICH UYENOBEYECKUX pac K  YCIOBHIM
cyuiectBoBaHus. EquHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpetsr: ®@. Penn, JI. I1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmumer u  cxembl: «Bo3HukHoBenue ConaHeYHOM CHCTEMBI», «Pa3Burue
OPTaHUYECKOTO MHUPA», «PacrurenbHas KJIETKaY, «KuBOTHast  KJIETKa»,
«IIpokapuotnueckass kierka», «CoBpeMEeHHas CHCTEMa OpPraHUYECKOro MHPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEIOBEKAa M YeTOBEKOOOPA3HBIX 00€3bsIH,
«OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJOK NPEAKOB COBPEMEHHOTO YEIOBEKAY,
«/lpeBHenmme smoan», «JpeBHne moam», «llepBble  COBpPEMEHHBIE  JIHOJINY,
«YenoBeyeckue pacbn.

Oo6opynoBanue: mynsoku «lIpoucxoxaeHue denoBekay (OFOCTBI aBCTPATIONUTEKA,
MMUTEKAHTPONa, HeaHAEepTaIblla, KPOMAHLOHIIA), CJICTIKA WM HU300paKCHUS KaMEHHBIX
OpyAMii  TEepBOOBITHOTO  ueloBeKa  (KaMHU-yommepbl,  pyOuna,  ckpebia),
TCOXPOHOJIOTHYECKass Tabnuia, KoJeKuuss «DOopMbl COXPAHHOCTH HCKOIAEMbIX
KUBOTHBIX U PACTCHUIN».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «M3yueHue uUCKOMaeMbIX OCTaTKOB pPACTEHHHM U
KUBOTHBIX B KOJJIEKLIUSX).

DKCKypcust «DBOJIIOIUSA OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBII
WM KpaeBeqUYECKUN My3€e).
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Tema 3. OpranusMbl 4 OKpYy:Ka0IIas cpeaa.

DKoynorusg Kak Hayka. 3aJjaud M pa3leibl 3KOJOrMu. MeTOoapl 3KOJIOTHYECKHUX
UCCIIEA0BAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl  oOuTaHus OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIlIHAs, IIOYBEHHas,
BHYTPUOPTaHU3MEHHASI.

Okonornueckre  (axkropel.  Kiaccudukanus — skonormdeckux — (pakTopos:
abnotuyeckue, OMOTUYECKHE U aHTPONOreHHbIe. JleficTBUE IKOTOTHYeCKUX (DAaKTOPOB Ha
OpTaHU3MBI.

AbGuotnyeckue (QakTOphl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPUOAMU3M.
[IpucnocoOeHust OpraHu3MoB K JEUCTBUIO aOuoTHYecKux (akTopoB. buonormueckue
PUTMBL.

buotnueckue dakropel. Buasl OMOTHYECKHMX B3aUMOJCUCTBUIN: KOHKYpPEHIIUS,
XUITHUYECTBO, CUMOMO3 W ero (opmel. [lapasutusm, koomepanusi, MyTyalu3M,
KOMMEHCalM3M  (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCaIu3M, HEUTpaIu3M.
3HaueHne OMOTUYECKUX B3aUMOICHCTBUM JJI CYIIECTBOBAHUS OPTaHU3MOB B MIPUPOTHBIX
COO0O011IeCTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKHU MOMYJSIuA. OCHOBHBIE TTOKA3aTEIN MOMYJISIIUU:
YUCJIEHHOCTD, MJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MPUPOCT, MUrpamnusa. [uHamuka
YUCJIEHHOCTH TOMYJISIIIUU U €€ PEeryJIsiusl.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuiet u cxeMmbl: kapta «lIpupomnbie 30HbI 3emun», «Cpeabl OOUTaHUS
opranu3moB»,  «®Doronepuonusm», «llomynsunm»,  «3aKOHOMEPHOCTH  POCTa
YUCJICHHOCTH MOMYJISIITUU UHPY30pun-TyPeabkuy, «IluieBsie nenm.

JlaGopaTopHble 1 NpaKTUHYeCKUe padoThI:

JlaGoparopnas paborta Ne 3. «Mopdonornueckue 0CoOOEHHOCTH PaCTECHUIN U3 Pa3HBIX
MECT OOUTaHUS.

JlabopatopHass paGota No 4. «BnusHue cBeTta Ha POCT U Pa3BUTUE UYEPEHKOB

KoJIeycay.
[Ipaktuueckass padora Ne 2. «[lomcuér TIOTHOCTH MOMYJAINMA Pa3HBIX BHJIIOB
pacTEeHUI.
Tema 4. Coo011ecTBa 4 3K0J0rH4YecKHe CHCTEeMBbI.
CooOmiectBo  opraHu3mMoB — OwuoneHo3. CTpykTypbl OHOIIEHO3a: BHJIOBasi,

MPOCTPAHCTBEHHAs, Tpouueckas (rumieBas). Buasi-momunanTel. CBs3M B OMOIIEHO3E.

DKkosornueckue cucTemsbl (3kocucteMsl). [lonaTue 06 s3xocucTeMe 1 OMOTEOIIEHO3E.
OYHKIIMOHAIBHBIE KOMIIOHEHTBI SKOCUCTEMBI: MPOAYIEHThI, KOHCYMEHTHI, PEAYLICHTHI.
KpyroBoport BelecTB U MOTOK SHEPTUU B 3Kocucteme. Tpoduueckue (MUIIEeBbIe) yPOBHU
skocucteMsbl. [Iumessle nenu U cetd. OCHOBHBIE MOKAa3aTeIu 3KOCHUCTEMbI: Omomacca,
NPOAYKIUA. ODKOJOTMYECKUE MUPAMUABL: MPOAYKIUU, YHCICHHOCTH, OHOMACCHI.
CBoiICTBA SKOCUCTEM: YCTOMYMBOCTD, CaMOperyisinus, pa3putue. Cykieccus.
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[Ipuponnbie PKOCHCTEMBI. DKOCUCTEMBI O3€p M PEK. DKOCUCTEMA XBOWHOIO WJIU
IIMPOKOJIMCTBEHHOIO JIECA.

AHTpOIIOT€HHBIE SKOCHCTEMBI. ATpPO3KOCUCTEMBI. YpO0osKOCUCTEMBI.
buonoruueckoe u X03sHUCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasne kak (dakTop ycroumBocTH dKocucteM. (CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HooOpasus Ha 3eMIie.

VYyenue B. 1. Bepnaackoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa ouochepsi.
Kupoe BemectBo 1 ero pyHKIMH. OcobeHHOCTH O1ochephl Kak r100aIbHON IKOCUCTEMBI.
JlnHamMudeckoe paBHOBECHE B 0OpaTHas CBS3b B Onocdepe.

KpyroBopoTsl BEECTB K OMOT€OXMMHYECKUE LUKIIBI AJIEMEHTOB (YyIiIepo/ia, a30Ta).
3oHaIBHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B Ouocdepe 3emian. AHTPONOreHHbIE W3MEHEHHA B Ouocdepe.
['moGanbHbIE HKOTOTUYECKUE TTPOOIIEMBL.

CocyiectBoBaHre MpUPOAbI U yesnoBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us Kak
OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa pallMOHATIBLHOTO YMIPABJICHUS TPUPOIHBIMU
pecypcaMu U WX UCHoib30BaHue. JocTkeHrst OMOIOTHUU U OXpaHa MPUPO/IBI.

JlemoHcTpanuu:

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

Tabmuupr u cxemsl: «lIumessie uenu», «bUOIEHO3: COCTaB M CTPYKTypay,
«IIpuponnsie coobmiecTBay, «llenu mutanusy», «dKonorudeckas nupamuaa», «buocdepa
U YEJOBEK», «IKOCUCTEMA LIMPOKOJIMCTBEHHOIO Jiecay, « IKOCHUCTEMA XBOMHOIO JIECa,
«bunoneno3 Bogoémay, «ArpoueHos», «lIpuMepHbIe aHTPONOrEHHBIE BO3JCUCTBHS Ha
npupoay», « Baxuenie UCTOYHUKY 3arpsi3HEHUS BO3AyXa U TPYHTOBBIX Bo1», «IlouBa —
BaXKHENIas cocTapistomas ouochepsny, «DakTopsl gerpaganuu nousy, «llapHUKOBBIM
abdex», «DakTopsl PaTMOAKTUBHOTO 3arpsisHeHHs Ouocdepr», «OOmas CTpykrypa
ouochepr», «Pacmpoctpanenue xu3Hu B 0mochepe», «O30HOBBIM dKpaH OHOCPEpbI»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

OGopynoBanue: Mojelb-anIuiMKanus « TunuyHbie  OWOILIEHO3BI», TrepOapuii
«PacturenbHple cooOrmecTBay, Koyuiekiuu «buoreHos», «Bpemurenn BakHEHIIHX
CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp», TepOdapuu W KOJUICKIIMM PACTEHWW U >KUBOTHBIX,
MpUHAJIeKAIIME K Pa3HbIM JIKOJOTHUYECKUM TrpynnaMm oJHoro Buja, KpacHas kHwura
Poccuiickoit @eneparyu, n300pakeHusi OXpaHsIeMbIX BUJIOB PACTCHHUM U )KUBOTHBIX.
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I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA [TPOI'PAMMBI 110 BHUOJIOT'UHA
HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COOQO, ycranaBiauBaroTcsi TpeOOBaHUSI K Pe3yJibTaTaM OCBOEHUS
OOydalolMMHUCS ~ TPOrpaMM  CpeaHero  o0miero  oOpa3oBaHUsA:  JUYHOCTHBIM,
METaIpPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeaMeTa « BHOJIOTHs» BbIIEIEHbI
CIIEYIOIIME COCTABIAIONINE: OCO3HAHHE OOYYAIOLIUMUCS POCCHUHCKON TpaxkIaHCKON
UJEHTUYHOCTH  —  TOTOBHOCTH K  CaMOpa3BUTUIO,  CAMOCTOSTEIBHOCTH U
CaMOOMPEICICHNUI0, HAIMYUE MOTHBAIMM K OOY4YeHHMIO OWOJIOTHH, IIeJICHANpaBICHHOE
pa3BUTHE BHYTPEHHHUX YOEKICHHM JMYHOCTH HAa OCHOBE KIIOUEBBIX IEHHOCTEH W
UCTOPUYECKUX TPATULUI pa3BUTHsI OMOJIOTHYECKOTO 3HAHUSI, TOTOBHOCTb U CIOCOOHOCTh
oOy4Jaronuxcsi pyKOBOACTBOBAaTbCA B CBOEH JESITENIBHOCTU LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, MPUCYIIMMHU CHUCTEME OHOJIOTMYECKOro O0Opa3oBaHMs, HAJIWYUE
HKOJIOTMYECKOTO TPABOCO3HAHUSA, CHOCOOHOCTH CTaBUTh LIETU U CTPOUTH KU3HEHHBIC
TIJIAHBI.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHA IIpenaMera «bHOJIOrusS» JOCTUrarTCs B
€AMHCTBE y4eOHOI U BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUU C TPAAULUOHHBIMU
POCCUMCKMMU  COLMOKYJIBTYPHBIMH, HMCTOPUYECKUMU U JTyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSAMHU, TMPHUHATHIMA B OOLIECTBE NpaBWJIaMH W HOPMAaMHM TIOBEJIEHUS U
CHOCOOCTBYIOT MpOLECCaM CaMOIO3HAHMsI, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, Pa3BUTHUS
BHYTPEHHEI MO3UIMU JIMYHOCTH, MATPUOTH3MA, YBAXKEHHUS K 3aKOHY U MPABOMOPSAKY,
YeJIOBEKY TPYJla U CTaplleMy MOKOJIEHUIO, B3aUMHOI'O YBa)KEHUs!, 0EPEKHOT0 OTHOIICHHUS
K KyJIbTYpPHOMY HACIIEIHIO M TPaguLMsIM MHOTOHAIMOHAJIBLHOTO Hapona Poccuiickon
denepanuu, IPUPOAE U OKPYKAKOLIEH Cpeae.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUSA Yy4eOHOro mnpeamera «bUOIOTHS» TOJKHBI
OTpaxkaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOy4YarOImIMXCS ~ PYKOBOACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEM  TMO3WUIIMEH  JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTALINH, TO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOLIUX TPaIULIMOHHBIM
LEHHOCTSM POCCHMCKOTO0 OOIIEeCTBa, pACHIMPEHUE IKU3HEHHOTO OIbITa W ONbITa
NEATENBbHOCTH B IPOLIECCE pealu3aldd OCHOBHBIX HANpPABICHUA BOCIUTATEIbHOU
NEeSTEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCcKOro BOCTIMTAHUSI:

c(OPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIMH OOYYarOIIErocsi Kak AaKTUBHOTO W
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIMOHHBIX MPAB M OOS3aHHOCTEW, yBa)KEHUE 3aKOHA U
IPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM J€ATEIbHOCTH MPHU CO3JaHUM Y4eOHBIX
MPOEKTOB, PEIICHNU Y4€OHBIX M MO3HABATENbHBIX 3a7a4, BBHIOJHEHUN OMOJOTUYECKUX
AKCIIEPUMEHTOB;
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CIIOCOOHOCTH OMPEAENSTh COOCTBEHHYIO MO3UIMI0 MO OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBAaTh B CBOUX JIEUCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOACH C pa3HBIMU YOCKIECHUSMH, KYyJIbTYpPHBIMHA IIEHHOCTSIMU U
COIIMAJILHBIM TMOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHUSI Y4EOHBIX,
MIO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3a7a4, YBAKHUTEIBHOIO OTHOLIECHUS K MHEHHUIO
OTIMOHEHTOB TIPH OOCYKICHNUN CITOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKONW TPAKIAHCKOW WIACHTHUYHOCTH, MMAaTPUOTHU3MA,
YBaXKEHHSI K CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHON, ropaoctu 3a
CBOM Kpail, cBOIO PoauHy, CBOM S3BIK M KYJIbTYpy, MPOLIJIOE W HACTOAIICE
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOILIECHHE K MPUPOAHOMY HACIEIUIO WU MaMSITHUKAM MPHUPOIBI,
NOCTHKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OIICHMBATh BKJIAJl POCCHMCKUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE
OMOJIOTHH, TTOHUMAHUSl 3HAYEHUsS OMOJIOTMM B TMO3HAHUM 3aKOHOB MPUPOMABI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CiIyxeHUt0o U 3amure OteuecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIMTEISAM, CO3JAaHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOI'O MPHUHATHS LIEHHOCTEW CEMEWHOW YXU3HU B COOTBETCTBUM C TPAIULIUSIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs OCTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHHUIO B Pa3HbIX BUAX UCKYCCTBA, CTPEMJICHHUE MPOSIBIISITh
Ka4yeCcTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, (OPMHUPOBAHUS KYJILTYPbI 310POBbS M
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

MOHUMAHUE W peanu3ainus 370pOBOTO M 0e30MacHOro obpasa KW3HHM (3I0pPOBOE
MUTaHue, COONIOJCHNE THUTHMEHWYECKHX TPABWJI M HOPM, COATTAHCHPOBAHHBIM DPEXUM
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3aHATHI U OTAbIXA, PETYIsIpHAs PU3NUECKasi aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37I0POBBIO;

NOHUMAaHUE IIEHHOCTHU MPAaBUJI WHIUBUIYAIBHOTO U KOJUIEKTUBHOIO 0€3011acHOTO
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJEH;

OCO3HAHHME TIOCIEJACTBUII M HENPUSTUS BPEIHBIX NPUBbIYECK (ymoTpeOaeHus
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS1);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIIO0HE;

FOTOBHOCTh K AKTHBHOW JIESITEIBHOCTM TEXHOJOTMYECKOM U  COLMAIbHOU
HaIpaBJICHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, IUJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3audHbiM cdepam NpoPecCHOHAIBHON NEATeIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BHIOOp OyAyiie mpodeccuu U pearn30BbIBATH COOCTBEHHBIC
KU3HEHHBIE TUTaHbI,

TOTOBHOCTH M CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOPa30BaHUIO HAa MPOTSIKEHUU
BCEH JKU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU I1€J1€CO00pa3HOE OTHOIICHHE K MPUPOJIC KaK UCTOUYHUKY KU3HU HA
3emiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIICHWE  YPOBHS  DKOJOTMYECKOW  KYyJIbTYpbl: TPHOOPETEHHE  OIbITa
IJIAHUPOBAHMS MTOCTYNKOB M OLIEHKH WX BO3MOJKHBIX IOCJIEACTBUN MJII OKpPYXKaroIIeh
cpensl;

OCO3HaHHE II100ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPOOIeM U yTel UX PeIICHHUS;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpPETaEMble MPU M3yYEHUH OHMOJIOTUU 3HAHUS U
YMEHUS TIPU PElICHUH MPoOJieM, CBA3aHHBIX C PallMOHAIBHBIM MPUPOIONOIH30BAHUEM
(coOmroeHue MpaBWIl MMOBEJICHUS B IPUPO/IE, HAMPABIICHHBIX Ha COXPAaHEHUE PAaBHOBECHS
B OKOCHUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, OUOC(hEpPHI);

AKTUBHOE HENPUATHE JEUCTBUM, NPUHOCAILIUX BpEd OKPYXKAIOLIEU IPUPOLHOU
cpene, yYMEHHE TPOTHO3MPOBATH HEOJIATONPHUATHBIE OSKOJOTUYECKUE TOCIECTBUS
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIATh UX;

HaJIMyue Pa3BUTOTO HKOJIOTHUYECKOTO MBIIUICHUS, SKOJIOTHUYECKON KyIbTYpbl, OIBITA
NEATEIbHOCTH DSKOJIOTMYECKOW HaIpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS WMHU B
MMO3HAaBaTEJIbHOM, KOMMYHUKATUBHOW M COITMATIBLHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKON JEATETbHOCTH SKOJIOTMUYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKM M OOIIECTBEHHOW IPaKTUKH, OCHOBAHHOTO Ha JWajore KyJibTyp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W UYMTATENbCKOW KyJbTYpbl Kak CpeICTBa
B3aMMO/ICUCTBUS MEXK]TY JIFOJbMH U TIO3HAHUSI MUPA;
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NOHUMaHUE cnelupuKU OMOJIOTMH KaK HAyKW, OCO3HAHUS €€ poJii B GOpMHUPOBAHUU
PAlMOHAIIBHOTO HAYYHOTO MBIILIEHUS, CO3JIJaHUM LIEJIOCTHOrO MPEJCTaBIEHUsI 00
OKpYXaIoIlleM MHpE KaK O €IMHCTBE MNPUPOJbI, YeJIOBeKa M OO0IIecTBa, B MO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEH M peuieHHuH MpoOJieM COXpaHEHHS MPUPOIHOTO
paBHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTHM OHOJIOTMM JJII COBPEMEHHOW IMBWJIM3AIUU:
oOecrieyeHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pPEIIaTh PECYpCHbIE MPOOJIEMBbI Pa3BUTHUSl YEIOBEUECTBA,
MOMCKA MyTeH BBIXOa U3 TII00ATBHBIX YKOJIOTHYECKUX TIPOOJIEM U 00ecTICUeHHsI TIepexoa
K YCTOMYMBOMY Pa3BUTHIO, PALIMOHAJIBHOMY MCHOJb30BAHUIO MPUPOJHBIX PECYPCOB H
(OpMHPOBAHUIO HOBBIX CTaHJIaPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUU OMOJOTMYECKHX 3HAHUHN B ILIEJIAX MOBBIIICHUS
o01Iel KyJbTyphl, €CTECTBEHHO-HAyYHON TpPaMOTHOCTHU, KAaK COCTAaBHOW 4YacTu
(YHKIMOHAJIBLHOM TPAMOTHOCTH 00yYaroImuxcs, GOpMHUPYEMOM ITPU U3yUYEHUH OMOJIOTUH;

NOHMMAaHHUE CYLIIHOCTH METOJOB II03HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTHM MCIOJIB30BaTh IMOJIy4aeMble 3HAHUA JJISl aHaJu3a U OOBSICHEHUS SIBJICHUN
OKpY>KaIOILIEro MUpa U MPOUCXOAAIIUX B HEM U3MEHEHUM, YMEHUE J1eJIaTh 000CHOBaHHbIE
3aKJIIOYEHUS] HA OCHOBE HAY4YHBIX (DAKTOB M MMEIOUIUXCS JAHHBIX C LEIbI0 MOTYyYEHHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCThH CaMOCTOSITENIbHO MCIOJIb30BaTh OMOJIOTMUECKHE 3HAHUS JUIsl PELICHHUS
po0JIeM B PEASIbHBIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HaHWE LEHHOCTM HAy4YHOW JI€ATeIbHOCTH, TOTOBHOCTh OCYILIECTBISAThH
MIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh ¥ CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00Opa30BaHUI0, K
AKTUBHOMY IOJyYEHHUIO HOBBIX 3HAHMW MO OMOJIOTMU B COOTBETCTBUU C >KU3HEHHBIMU
MTOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpeameTHble pe3yibTaThl OCBOEHHUS yuyeOHoro mpeamera «buomorus»
BKJIIOYAIOT:  3HauMMble I (OPMHUPOBAHMUS ~ MHUPOBO33PEHHUS  OOydarouuxcs
MEXIUCIUIUIMHAPHBIE  (MEXMIpPEIMETHbIE) OOIIeHayYHble MOHSATHS, OTpaKkarollue
L[EJIOCTHOCTh HAYYHOM KapTUHBI MUpPA U CHEIU(PUKY METOIOB IMO3HAHUS, UCIIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPT U, IBJICHHUE, IPOLIECC, CUCTEMA, HAYUHbIH (DaKT,
MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJEeJI0BaHME, HAOJIOJEHUE,
U3MEpPEeHHEe, OHKCIEPUMEHT U  JIPYyTruX), YyHUBEpCAIbHbIE y4dyeOHblE  JEHCTBHUS

(To3HaBaTeIbHBIC, KOMMYHHKATHBHBIE, PETYJIATHBHEBIC), o0ecreunBaroIIme
dbopMupoBaHre (PYHKIIMOHAIBHOH TPaMOTHOCTH ¥  COIHMAIBHOW  KOMITCTCHITUU
oOy4Jaromnmxcs, CIIOCOOHOCTH 00 yJaroIuxcst WCITOJIb30BATh OCBOCHHBIC

MEXIUCUUIUIMHAPHBIC, MHPOBO33PEHUECKHUE 3HAHUSI U YHUBEpPCAIbHBIC Y4ueOHBbIE
JIEUCTBUS B MIO3HABATEIILHON U COLIMAIIBHOM MPAKTHKE.
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MeranpeaMeTHble  pe3yJbTaThl  OCBOEHUS IMPOrpaMMbl  CPEIHEro  OOIIero
00pa3oBaHusl TOJKHBI OTpaXKaTh:

OgBiaieHHe YHHBEPCAJBHBIMH Y4eOHBIMH MTO3HABATEIbHBIMH 1CHCTBUSMMU:

1) 6a3oBble JIOTHYECKHeE AeiiCTBHS:

CaMOCTOSITENIbHO (POPMYTHPOBATh U aKTyaTU3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMM MPHUEMBI JIOTHUECKOTO MBIIIJICHUS (aHAIU3a,
CUHTE3a, CPaBHEHMSI, KilacCu(HUKAIMU, 000OIICHNS ), pACKPBIBATH CMBICT OHOJIOTHYECKUX
MOHATUHN (BBIEIATh WX XapaKTEpHbIE NPU3HAKH, YCTAaHABIMBATH CBS3U C JPYTHUMH
MIOHSATUSIMU );

ONPENEIIATh LEIN JAEATEIbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUN UX JOCTUKECHUS,
COOTHOCHUTB PE3YJIbTATHI AEATEIBHOCTH C IIOCTABICHHBIMU LIEIIAMU;

HCIIOJIb30BaTh OMOJIOTMUECKUE TIOHITHS AJI1 O0BsICHEHUS (DAKTOB U SBJICHUN KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUsS (MHAYKTHBHbBIC, ACTyKTUBHBIEC, IO aHAJIOTHH),
BBIABJIAITE 3aKOHOMEPHOCTM M INPOTHUBOpPEYMsS B PACCMATPUBAEMBIX  SBICHUSX,
(bopMyJIMpOBaTh BHIBOJBI U 3aKIIOUCHMUS;

IIPUMEHATh CXEMHO-MOJIETIBHBIE CPEACTBA JUI NPEACTABICHUSA CYIIECTBEHHBIX
CBA3E€H M OTHOIIECHUN B U3Y4YaeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAK)KE MPOTUBOPEUUI
Pa3HOTro poJia, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3zpabaThiBaTh IUIaH pEHICHUS MpoOJeMbl C Y4YETOM aHaju3a MMEIOIUXCS
MAaTEpUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JAEATEIBbHOCTb, OLIEHMBATh COOTBETCTBHUE PE3YJIHTATOB
LIEJIIM, OLICHUBATh PUCKU NOCIENCTBUI AEATEIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATH pabOTy B YCIOBHSX PEAlbHOIO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE TP PEIIEHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIET0BATEIbCKHE ICHCTBUS:

BJa/IeTh HaBbIKAMHU Y4e€OHO-MCCIIEAOBATEIbCKOM W TPOEKTHON JeATENbHOCTH,
HaBbIKaMU pa3peuieHus npo0seM, CIoCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOAOB pPEUICHUs NPAKTHUYECKUX 3a4ad, NPUMEHECHHUIO Pa3IMYHBIX METOJOB
MTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BUIBI IESITEIBHOCTH M0 MOJIYYEHUIO HOBOTO 3HAHUS, €r0
MHTEPIIPETAlUU, TPeoOPa30BAHUIO U IPUMEHEHHUIO B YYEOHBIX CUTYaIUsAX, B TOM YHUCIE
IIPU CO3J]aHUH YUE€OHBIX M COLUAIBHBIX TPOEKTOB;

dbopMupoBaTh HAy4YHBIM THUIN MBIIIJICHUS, BIAJeTh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJAMU;

CTaBUTb U (popMyIHMpOBaTh COOCTBEHHbIE 33/1a4u B 00pa30BaTENIbHOMN ACSITEIbHOCTU
Y KU3HEHHBIX CUTYAIUsX;
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BBISIBJISITH IPUYMHHO-CIICCTBEHHBIE CBSI3M U aKTyaJIM3MpPOBATh 3a7ady, BBIABUTATH
THIOTE3Y €€ pelIeHus], HaXOIUTh apTyMEHTHI JUIsl TOKa3aTeIbCTBA CBOMX YTBEPKIACHUIA,
3a/1aBaTh apaMeTPbl U KPUTSPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJC PEIICHUS 3a7addl pe3yIbTaThl, KPUTHUCCKU
OIICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHECHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsIM, OIEHUBATh PUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh IIEJICHANPABICHHBIN MTOMCK TIEPEHOCA CPEJCTB U CIIOCOOOB IEHCTBUS
B MTPO(ECCUOHAIIBHYIO CPEY;

YMETh TIEPEHOCHTHh 3HAHUA B TIO3HABATEIBHYI0O M MPAKTHYECKYI0 OO0JacTu
KU3HEICATCITHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJCH, NIPEIJIaraTh OPUTHHAIBHBIC TIOIXO0/IbI U PEIICHHUS, CTABUTh
MPOOJIEMBI U 33/1a4H, IOMTyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBATLCS B PA3JIMYHBIX MCTOYHMKAX HWHGOpMAIUMK (TEKCTE Yy4eOHOTO
ocoOusi, HAyYHO-TIOMYJIIPHON JIUTEepaType, OMOJIOTMYECKUX CIOBAapsAX U CIIPAaBOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JlaHHbIX, B VIHTepHeTe), aHAMM3upOBaTh HH(POPMAIIUIO PA3TUUYHbBIX
BUJIOB W (OPM TIPEIACTABICHUSA, KPUTHYCCKH OIICHUBATH €€ JOCTOBEPHOCTH W
HEMIPOTHBOPEUNBOCTH;

(dbopMyIHpOBaTh 3aMPOCHl U TPUMEHSTH PA3TMYHBIE METOJIbI MPU TIOMCKE U OTOOpE
OmoJsiornyeckor nHpopMaIuu, He0OXOAUMOM TSI BBITIOJIHEHUS YUeOHBIX 3a/1a4;

nmpuoOpeTaTh  ONBIT  HMCIOJIB30BaHUS  WH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJNbTYPy AaKTUBHOTO WCITONB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (hOPMY MpEACTaBICHUS OMOJIOTUYECKON
uHdopmaruu (cxembl, rpadyKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

MCIIOJIb30BaTh HAyYHBIN S3bIK B KaY€CTBE CPEICTBA MpHU padboTe ¢ OMOIOTHYECKOM
uHopMaIuen: TPUMEHITh XUMHUYECKHE, (U3MYECKUE M MaTEeMaTUYeCKHE 3HAKU W
CUMBOJIBI, OpMyIIbl, aOOpEeBUATYpPy, HOMEHKIIATYPY, UCIIOJIb30BaTh U MPEOOPa30BLIBATH
3HAKOBO-CHUMBOJINYECKHUE CPEACTBA HATJISATHOCTH;

BJIQJICTh HABBIKAMU PACMO3HABAHMS M 3alIUThl MHQPOpMaUU, WHOOPMAITMOHHOU
0€30MacHOCTH JIMYHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBHSIMU:

1) o0menue:

OCYIIECTBJISITh KOMMYHHKAIIUA BO BCeX c(epax >KU3HU, aKTUBHO y4acTBOBATh B
JUAJIOTe WU TUCKYCCHH TI0 CYIIECTBY 00CYyKIaeMoi TeMbl (YMEHHE 3aJ1aBaTh BOIIPOCHI,
BBICKA3bIBaTh CY)KJIEHUsI OTHOCHTEIHLHO BBITIONHEHUS MPEAsiaraéMoi 3a7au, YIUTHIBATh
MHTEPECHI U COTIIACOBAHHOCTD MO3UIUH IPYTUX YYaCTHUKOB JHAJIOTA WIN JUCKYCCHN);
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pacno3HaBaTh HeBepOaIbHbIE CPEACTBA OOIIEHNUS, MOHUMATh 3HaAYE€HUE COIIMATbHBIX
3HAKOB, TMPEINOCHUIOK BO3HUKHOBEHMSI KOH(DJIMKTHBIX CHUTyallud, YMEThb CMSTr4arh
KOH(MDIIUKTHI U BECTU NIEPETOBOPHIL;

BIIAQJICTh PA3JIMYHBIMU CIIOCOOAMH OOIICHWST W B3aWMOJICHCTBHS, ITOHUMAThH
HaMEpEHUs JPYTUX JIIOJICH, TIPOSBIATh YBAXKUTEIHHOEC OTHOIICHUE K COOSCETHUKY U B
KOppeKTHOM popme hopMyTupoBaTh CBOU BO3PAKEHNUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MMOHUMATh U MCTIOJIH30BaTh MPEUMYITIECTBA KOMAHIHON U WHIUBHUIYaTIbHOW paOOTHI
IIPU PEIIEHUU OMOJIOTUYECKOU MPOoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh MPUMEHEHUS
IpyNnoBbIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH YUeOHOM 3a/1auH;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUN C yUETOM OOIIIUX UHTEPECOB
Y BO3MOYKHOCTEH Ka)KJI0TO YjeHa KOJUICKTHBA;

NPUHUMATH 1€ COBMECTHOU JIEATEIIbBHOCTH, OPraHU30BbIBATh U KOOPJUHUPOBATH
JNEUCTBUS 110 €€ JOCTUKEHUIO: COCTABIIATh IUIAH IEUCTBUNA, PACIIPEAEHATh POJIA C YUETOM
MHEHUN YYaCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Kaue€CTBO CBOETO BKJIaJa M KaXXJOTO yYaCTHUKA KOMaHJblI B OOIIMIA
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJAEHM C T[O3UIMU  HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISATh TMTO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3IMYHBIX CHUTYaIMSX,
MPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJILHBIMY PEryJSITUBHBIMU A€CTBUSAAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJISl BBISBJICHHS MPOOJEM U UX PEIICHUS B
KU3HEHHBIX U YYEOHBIX CUTYaIIUIX;

BBIOMpATh HA OCHOBE OMOJOTMYECKUX 3HAHUM II€JICBBIC U CMBICJIOBBIE YCTAHOBKU B
CBOUX JCHCTBUSX U MOCTYINKaX MO OTHOILIECHHUIO K KHUBOW MPUPOJE, CBOEMY 3JI0POBbIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO ~ OCYILECTBJISITh  MO3HABATEIBHYIO JI€ATEIIbHOCTh, BBISBIATH
npoOsieMbl, CTaBUTh U (QopMyaupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTebHOU
NEATEeIbHOCTU U )KU3HCHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO COCTABJISTh IUIAH PEHICHUS MPOOJIEMbI ¢ YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOUYTCHUH;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBaTh €ro, OpaTb OTBETCTBEHHOCTh 3a
pelLIeHuE;

OTICHUBAThH IPUOOPETEHHBIN OTIBIT;
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CIocoOCTBOBAaTh (DOPMHUPOBAHUIO U MPOSIBICHHUIO IMUPOKON SPYIUIMUA B Pa3HBIX
00J1aCTSIX 3HAHUH, ITOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIGHKY HOBBIM CHUTYyalldsM, BHOCHTb KOPPEKTHUBBI B JEATCIHHOCTD,
OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB IEIISIM;

BJIAJIETh HABBIKAMH II03HABATEIbHOW PE(IEKCHH KaK OCO3HAHHUS COBEpIIAEMBIX
JMEUCTBUH M MBICIIUTEIILHBIX POLECCOB, X PE3YJILTATOB M OCHOBAHHIA, MCIIOJIb30BAThH
npuéMbl peIeKCUH IS OLIEHKH CUTYAI[HH, BEIOOpA BEPHOTO PEIICHHMS;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATH PEIICHHUS 110 UX CHIKCHHIO,

IPUHAMATh MOTHUBBI U apTYMEHTHI IPYTHUX [P aHAIN3€ PE3YJIbTATOB JACITEIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

HPUHUMATD ceOsl, TOHUMAasi CBOM HEJJOCTATKH U JOCTOWHCTBA,

IPUHAMATh MOTHUBBI K apTYMEHTHI IPYTHUX [IPH aHAIIN3€ PE3YJIbTATOB JACSITEIbHOCTH;

[IPHU3HABATH CBOE MPABO M MPABO JAPYTHX HA OMIHOKH;

pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MUP C TIO3MIIMU IPYTOTro YeI0BeKa.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbrarhl ocBoeHHs nporpaMmbl COO mno Ouonoruu Ha 6a30BOM
YpPOBHE BKJIIOYAIOT crnenuduueckue s yuyeOHoro mnpeamera «buosorus» HaydHble
3HaHUS, YMEHHUS U CIIOCOOBI JEHCTBUH 110 OCBOCHHIO, UHTEPIPETAIIMH U IPE0OPa30BAHUIO
3HAHWM, BUBI IEATEIBHOCTH IO MOJYYEHUI0 HOBOTO 3HAHUS U NMPUMEHEHUIO 3HAHUI B
pa3IMYHBIX YYEOHBIX CHUTyalMsX, a TaKKe€ B PEAJIbHbIX JKU3HEHHBIX CHUTyalHUsX,
CBA3aHHBIX ¢ OuWojoruei. B mporpamme mpeaMeTHbIE Pe3ysbTaThl MPEACTABICHBI 10
rojiaMm oOy4eHHUSI.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO Tipenmera «buonorus» 6 10 knacce
JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOW KApPTHHBI
MHUpa UM HAay4YHOTO MHPOBO33PEHHS, O BKJIAJAE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTUE OMOJIOTHUH, (YHKIIMOHATHHON TPAMOTHOCTH YE€JIOBEKa [Tl PEIICHUs
KU3HEHHBIX 33/a4;

YMEHHUE PAaCKphIBaTh COJIEpKaHUE OMOJOTMYECKUX TEPMUHOB M TMOHSTHH: *KU3Hb,
KJIETKA, OPTaHu3M, MeTa00JIu3M (0OMEH BEIIECTB M MpPEeBpalllcHue SHEPruu), TOMEoCTas3
(camoperynsinus), ypOBHEBas OpraHW3alys >KMBBIX CHCTEM, CaMOBOCIPOMU3BEICHHE
(penponykuus), HacJAEACTBEHHOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE;

yYMEHUE U3J1araTh OMOJIOrMYeCKUe TEOpUH (KIETOYHAs, XPOMOCOMHAs!, MyTal[MOHHAs,
IIEHTpajbHas JIorMa MOJICKYJIsIpHOUM Ouosorun), 3akonsl (I'. Mennens, T. Moprana, H. H.
BasuioBa) 1 yuenus (0 eHTpax MHOTO0Opa3usi ¥ MPOUCXOKACHUS KyJIbTYPHBIX paCTCHUN
H. 1. BaBuiioBa), onpeaensaTh rpaHULbl X IPUMEHUMOCTH K KUBBIM CHUCTEMAM;
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yMEHHUE BIAJAETh METOJIaMH HAY4YHOTO MO3HaHUS B OMOJIOrMH: HaOMIOIEHUE WU
OMKMCAHWE >KUBBIX CHCTEM, TPOLECCOB W SIBJICHHWI, OpraHu3anus ¢ TPOBEICHUE
OMOJIOTUYECKOTO DJKCIEPUMEHTa, BBIIBI)KCHHE THIIOTE3bl, BBISABICHHUE 3aBHCHUMOCTHU
MEXIy HCCICAyEeMbIMH BEIMYMHAMH, OOBSCHEHHE TIOJYYCHHBIX PE3yIbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX MOHATHHA, TEOPHH W 3aKOHOB, YMEHHUE JIENaTh BHIBOJIBI Ha
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIE NPHU3HAKK BUPYCOB, KJIETOK IMPOKAPUOT H
AYKapHOT, OJHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHW3MOB, OCOOEHHOCTH IPOIIECCOB:
oOMEHa BENIECTB M TMPEBPAIICHUS dHEPTHH B KIIETKE, (POTOCHHTE3a, IUIACTUYECKOTO U
DHEPTeTUYECKOT0 OOMEHa, XEMOCHHTe3a, MHTO3a, MeHo03a, OIUIOAOTBOPEHUS,
Pa3MHOXEHUS, HHANBUYATbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

yMEHUE TPUMEHSTh TOJYYCHHbIC 3HAHUS IS OOBSICHEHUS OHOJIOTMYECKHX
MIPOIIECCOB | SIBJICHUM, JIJIS1 IPUHATHUS MPAKTHUCCKUX PEIICHUIN B MTOBCEIHEBHOMN KU3HU C
1IeIbI0 00ecTeueHrs OE30MaCHOCTH CBOETO 370POBBS U 37I0OPOBhS OKPYKAIOIIHMX JIFOCH,
COOJIIO/IEHHST HOPM TPAMOTHOTO TIOBEJICHUS B OKPY’KAIOIIEH MPUPOIHOM cpere,
MOHUMaHUuE HEOOXOJUMOCTH HCIOJIb30BAHUSl JOCTHIXKEHUNW COBPEMEHHOW OHOJIOTHH U
OMOTEXHOJIOTHI JIJIsl pallMOHATILHOTO MPUPOIOIIOIH30BAHUS;

YMEHHUE peliaTh JJIEMEHTAPHbBIC TCHETHYECKUE 3aJadyd HAa MOHO- M JUTHOPHIHOE
CKpelIMBaHue, CICTUICHHOE HaCJeIOBaHWEe, COCTABJIATh CXEMbl MOHOTHOPHIHOTO
CKpeNIMBaHus JIs PeICKa3aHusl HACTIEI0BAHMS MPU3HAKOB Y OPTaHU3MOB;

yYMEHUE BBHITIOJHATH JIA0OPATOPHBIC U MPAKTHUYECKHE PabOThI, COOJIIOIATH MpaBHIIa
npu paboTe ¢ ydeOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPUTHYECKM  OIICHWBaTh W  WHTEPIPETHPOBATH  HWH(POpMAIIHIO
OMOJIOTUYECKOTO COJEpKaHUs, BKIIOUYAIONIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3TMYHBIX
HMCTOYHHUKOB (CpelicTBa MaccoBOM HWHGOpPMAIMK, HAYYHO-TIOMYJISIPHBIC MAaTepuabl),
OTUYECKHME  aCleKThl COBPEMEHHBIX HCCIEJOBAaHUN B  OWOJIOTMH, MEAMIIMHE,
OMOTEXHOJIOTHH;

yMEHUE CO371aBaTh COOCTBEHHBIE MHUCHMEHHBIC U YCTHBIC COOOIICHUs, 0000I1Ias
OMONOTHYECKYI0 MH(POPMAIUI0O U3 HECKOJBKUX HMCTOYHUKOB, TPAMOTHO HCIIOIH30BAThH
MOHSTUWHBIN anmapat OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO Tipenmeta «buonorus» 6 11 knacce
JTOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUN B CHCTEME HAYyYHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KApPTHUHBI
MHpa W HAy4YHOTO MHUPOBO33PEHUS, O BKIJIAJIE POCCHUUCKHX M 3apYOC)KHBIX YUEHBIX-
OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (DYHKIIMOHATHLHON TPAaMOTHOCTH YeJIOBEKA JIJIS PEIICHUS
KU3HEHHBIX 33/a4;

YMEHHUE PACKPBIBATH COJEp’KaHHE OMOJIOTMYECKHMX TEPMUHOB W TOHATHUNA: BHI,
MOMyJISAAs, TeHOMOHA, DBOJIONWSA, JBIKYIIHE CHIbI  ((PaKTOpbl) SBOIIOINUH,
MPUCTIOCOOJICHHOCTh ~ OPTaHW3MOB, BHJI000pa30BaHME, DSKOJIOTHYECKHE (DAKTOPHI,
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HKOCUCTEMA, MPOIYLEHThl, KOHCYMEHTbI, PEAYLEHThI, IeNH MUTaHUs, SKOJOTHYecKas
nupamMujia, OMoreoleHo3, ornocdepa;

yMEHHUE H3Jaratb Ouojorudeckue Teopuu (dBoitoronHas teopust Y. JlapBuHa,
CUHTETUYECKasi TEOPHUS DBOJIOLUH ), 3aKOHBI K 3aKOHOMEPHOCTH (3apO/IBIIIEBOTO CXOJICTBA
K. M. bapa, uepenoBanus riaBHbIX HanpasieHuid n myre 3Bomonuu A. H. Cesepiiosa,
yueHust o 6uocdepe B. . Bepnanuckoro), onpenensiTe rpaHullbl UX NMPUMEHUMOCTH K
KUBBIM CUCTEMaM;

YMEHHUE BIAJETh METOJAMH HAYYHOTO MO3HAaHUS B OWOJIOTMM: HAOJIOJCHHE H
OMHCaHUE KHUBBIX CHUCTEM, IPOLECCOB U SBICHHUM, OpraHu3anuss W MPOBEICHHUE
OMOJIOTHYECKOTO JKCIIEPUMEHTAa, BBIABI)KEHHWE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTH
MEXAy HCCIEIyeMbIMH BEJIMYMHAMM, OOBSICHEHHE TMOIYYEHHBIX PE3YyJIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUM W 3aKOHOB, YMEHHUE JeiaTh BHIBOJBI Ha
OCHOBaHUU TMOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIJICIATh CYHICCTBEHHBIC MPU3HAKUA CTPOCHHUS OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, MOMYJSALUUN, NPOAYLEHTOB, KOHCYMEHTOB, pPEAYyLEHTOB, OHOr€OlIEHO30B H
HKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHON W3MEHUYMBOCTHU, €CTECTBEHHOI'O
otbopa, BU000pa30BaHusl, IPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS SKOJIOTMUECKUX
(GakTOpoB Ha OpraHM3MbI, MEPEHOCa BEHIECTB W IMOTOKA JHEPIHMH B HSKOCHUCTEMaX,
aHTPOTIOTEHHBIX U3MEHEHHI B HKOCHUCTEMAaxX CBOEW MECTHOCTH, KPyTrOBOPOTa BEIIECTB U
OMOTeOXMMHUUYECKHUX ITUKIIOB B Onocdepe;

YMEHHUE MPHUMEHSTHh IMOJyYCHHbIE 3HAHUS Il OOBSICHEHHS OHOJOTHYECKUX
MPOLIECCOB | SIBJICHUH, JJIs1 MIPUHSITHS MPAKTUYECKUX PEIICHUN B IOBCEAHEBHOW KU3HU C
1eNbio obecreueHus: 0€30MacCHOCTH CBOETO 3/I0POBbS U 370POBbsI OKPYKAIOIIUX JTFO/ICH,
COONIOIGHUST HOPM TPAaMOTHOTO TIOBEIEHUS B OKpYXKAIOUIeH MpHUPOAHON cpene,
MOHMMAaHHE HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTUKEHUI COBpPEMEHHOW OMOJIOTHHU AJis
paloHaIbHOIO IPUPOIOTOIB30BAHUS;

YMEHHE pelaTh DJJIEeMEHTapHble OWOJOTMYECKHe 3a/adl, COCTaBJISATh CXEMBI
MepeHoca BEIIeCTB U SHEPTHH B 3KocHcTeMax (LeNu MUTaHus);

YMEHHUE BBITIOJHATH JJA0OPATOPHBIE W MPAKTHYECKUE pabOThI, COOMIOAATh IpaBuiIa
pHu paboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPUTHYECKHM  OLIEHWBAaTh W  HMHTEPIPETUpPOBaTh  HH(OpPMALIHIO
OHMOJIOTHMYECKOTO COJCp)KaHMs, BKIIOYAONIYIO TCEBIOHAYYHBIC 3HAHUS W3 Pa3IMUHBIX
HMCTOYHHUKOB (CpelicTBa MaccoBOM MHGOpMALMK, HAyYHO-TIOMYJISIPHBIE MAaTepuasbl),
paccMaTpuBaTh Tia00adbHBIE YKOJOTUYECKHUE MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH
M0 OTHOLIEHHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

yMEHUE CO371aBaTh COOCTBEHHBIE MHUCHMEHHBIC U YCTHBIC COOOIICHUs, 00001Ias
OMOJIOTUYECKYI0O HMH(DOPMAIMIO U3 HECKOJBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmapar OUOJOTUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
Kosaun4yecTBo 4acoB
Ne 1/ HaunmeHnoBaHue pasaesioB U TeM Beero Kon :)I:’;';Tb';”em"e DaeKkTpoHHbIe (HH(PPOBHIE)
NMpOrpamMmbl o0pa3oBaTejibHbIE PeCypPChl
padoThI
1 u/H 2 4/H 1 u/H 2 4/H
bubmuoreka [{OK
! bronorns Kak Hayka 2 4 05 . https://m.edsoo.ru/7f41¢c292
bubnunoreka LIOK
2 JKuBbIe cuCTEMBI M X OpraHU3alus 1 2 https://m.edsoo.ru/7f41¢c292
3 XHUMUYECKUN COCTaB U CTPOECHHE 8 16 1 5 bubnnoreka [JOK
KJIETKH https://m.edso00.ru/7f41c292
bubnuoreka [{OK
4 IKHBHEAIEATENEHOCTE KICTKH 6 12 https://m.edsoo.ru/7f41¢c292
Pa3zMHoOkeHne 1 MHAUBUAYATIbHOE bubnnorexa [JOK
5) 5 10 1 2
pa3BUTHE OPTraHU3MOB https://m.edso00.ru/7f41c292
6 HacnencTBeHHOCTh U U3BMEHUYHUBOCTD 8 16 15 3 bubmmoteka IIOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 6 bubmuoreka [IOK
OMOTEXHOJIOTHHI https://m.edso0o.ru/7f41¢c292
bu6nmorexa LIOK
P 1 2
8 C3EPBHOC BpEMA https://m.edso0.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10
4 4
ITPOI'PAMME 3 68 0 8
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11 KJIACC

KoaunuecTBO 4acoB

Beero DJIEeKTPOHHbIE
No /i HaumeHoBaHue pa3ieioB U TeM Korp TMpaKkTHuecKHe (nudpossbie)
NMPOrpaMmblI ' padoThI o0pa3oBaTejibHbIE
padoThI pecypen
1 u/u 2 4/H
lum | 249/H
bu6mmoreka [IOK
1 IBOMOUHOHHAS OHOTOTHS o 18 https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHUE U Pa3BUTHE KU3HU HA 9 18 05 1 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OprasH3Mbl 1 OKpYaIOWas Cpesa > 10 . 2 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 1
Coo011ecTBa M 3KOJIOTHUECKHE CHCTEMBI 9 8 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2 4
> C3CPBHOC BpEM https://m.edsoo.ru/7f4lcc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 68 0 2.5 5
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* buonorus, 10 xknacce/ [laceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u np.; [Tox
penakmueit [Taceunnka B.B. Akninonepnoe obmiectBo «M3aaTenbcTBO
«ITpocBenieHue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u nip.;
ITon penakuueit [laceunuka B.B. AxknmonepHoe o61ectBo «31atenbeTBo
«IIpocsenieHue»

METOJANYECKHUE MATEPUAJIBI J1JIS1 YYUTEJIA
O6mas 6uonorus. bazosiii ypoBenb. 10-11 knacc. Meroauyeckoe nocooue 8341
aBTOphl: [laceunuk B.B, [IIsenos I'.T".,

Hcrounumk: https://rosuchebnik.ru/material/obshchaya-biologiya-bazovyy-uroven-
10-11-klass-metodicheskoe-posobie/

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH

HNHTEPHET

O6mas ouonorusi. bazossii ypoBenb. 10-11 kinacc. Meroauueckoe nocodue 8341
aBTopsbl: [laceunnk Bnagumup BacunbeBud, JIOKTOp Ie1arornyecKux Hayk,
npodeccop, BULIE-TIPE3UIAEHT U AKaJEMUK-CEKPETaph OTIEIEHUSI OMOJOTUH U
reorpaduu MexayHapoIHON akaJeMUU HayK MeIarorudyeckoro oopa3oBaHus,
yineH-koppecnonaeHT PAEH, IlIBenos I'ne6 I'enHagneBuy,

Hcrounuk: https://rosuchebnik.ru/material/obshchaya-biologiya-bazovyy-uroven-
10-11-klass-metodicheskoe-posobie
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