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MHNOACHUTEJIbHASA 3AIIUCKA

IIpu pa3paboTke mporpaMmbl 1o OHOJIOTHH TEOPETHYECKYIO OCHOBY JJIsI ONPEIEIICHHUS OAX00B K (POPMHUPOBAHUIO COACPKAHMS yIeOHOro mpeaMera
«buonorus» cocraBmnu: koHuentyaiabHeie nonoxenuss PI'OC COO o B3anM0o0OyCIIOBICHHOCTH LieJIed, COJepIKaHUsl, pe3yJIbTaTOB 00Y4CHHS U
TpeOOBaHHUI1 K YPOBHIO ITOJrOTOBKH BBIITYCKHUKOB, TIOJIOXKEHHS 00 OOIIMX LENIX U MPUHIHUIIAX, XapaKTEePU3YIOIIIX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpenHero obero odpaszoBanust B Poccuiickoit deneparyu, a Takke MOJI0KEHHS 0 crienuduke OHONOrnH, e€ 3HAYSHUH B IO3HAHUH )KUBO IIPUPOIBI U
00ecCreueHNH CYIIECTBOBAHHS YeI0BEYeCKOro oomiectBa. CorinacHo Ha3BaHHBIM TTOJIOXKCHUSIM, ONPEIeSICHb OCHOBHBIC (PYHKIIUH HPOrPaMMEI 110
Ouonoruu u e€ CTpyKTypa.

IIporpaMma o 6uosnoruu JaéT npeacTaBieHue o LesiX, 00 o0Iel cTpaTeru 00y4eHns, BOCIIUTAHHS H Pa3BUTHS 00YYaIOIIUXCSA CPEACTBAMU
ydeOHoro npeamera «buonorus», onpenesier 00s3aTeNIbHOE PEAMETHOE COJCPIKAHKE, €ro CTPYKTYPY, pacipeieeHue 0 pa3aenam 1 TeMaMm,
PEKOMEHIYEMYIO [IOCIIeJ0BATEILHOCTD U3yYeHHsl Y4eOHOro MaTepuaia ¢ y46ToM MEXIPEIMETHBIX 1 BHYTPUIIPEIMETHBIX CBS3€H, TOTHMKU
00pa3oBaTeNILHOTO MPOIIEcca, BO3PACTHBIX 0COOCHHOCTEH 00YyUYarOIIUXCsl.

B nporpamme 1o OHOJIOTHH TaKkKe YIUTHIBAIOTCS TPEOOBAHMS K IIAHUPYEMBIM JINYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM Pe3yJIbTaTaM
00yueHust B popMHUPOBaHUU OCHOBHBIX BHJOB Y4e€OHO-[I03HABATEIBHON JEATEINbHOCTH/ yIeOHBIX JCHCTBHII 00YJarOLINXCS 0 OCBOCHHIO COJICPIKaHUS
OHMOJIOrMYeCKOro 00pa30BaHMSI.

B nporpamme no 6uosorun (10—11 kinaccel, 0a30Bblid ypOBEHb) peain30BaH IPHHIKII IPEEMCTBEHHOCTH B U3y4eHHH OMOIIOruH, Onarogaps ueMy B Hel
MPOCMATPUBACTCSI HATIPABJICHHOCTh Ha Pa3BUTHE 3HAHUI, CBI3AHHBIX ¢ (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUSI, IIEHHOCTHBIX
OPHMEHTALUH JINYHOCTH, IKOJIOTHYECKOr0 MBILIJIEHHUS, IPEICTaBICHHUIH O 310pOBOM 00pa3e )KU3HU U OepekHbIM OTHOLIEHHEM K OKpYsKarolieit
npupoaHoii cpeze. [loaTomMy Hapsy ¢ U3ydeHHEeM 00LIeOMOIOrMYECKUX TEOPHA, a TAK)KE 3HAHMI O CTPOCHUH KHMBBIX CUCTEM PAa3HOTO paHra u
CYIIHOCTH OCHOBHBIX IIPOTEKAIOIINX B HUX IPOLIECCOB B IPOrpaMMe 10 OHOJIOTUH YAEIESHO BHUIMAHUE HCIIOIb30BAHHIO TOJTYYSHHbIX 3HAHUH B
MOBCEJHEBHOMN JKM3HU JIsL PELICHHs IPUKIIAIHBIX 3371a4, B TOM YHCIIe: NPOQHIAKTHKY HACICACTBEHHBIX 3200JIeBaHHH YeTI0BeKa, MEANKO-
TeHETHYECKOro KOHCYJIbTUPOBAHHUS, 000CHOBAHHS KOJIOTHYECKH 11€1eCO00Pa3HOro MOBEASHHUS B OKPYXKAIOIIEH IPUPOJHON Cpesie, aHaIIN3a BIMSHUS
XO3SIHCTBEHHOM JIEATEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U HCKYCCTBEHHBIX 9KOCHCTEM. Y CUIICHHE BHUMAHUS K TIPUKIIAIHOM
HaIpaBJICHHOCTH y4eOHOro npeaMeTa «BHOIorHsy MPOAUKTOBaHO HEOOXOAMMOCTBIO 00ECTICUSH S YCIOBHH JUISl PELICHUS OJJHON U3 aKTyallbHBIX 3a/1a4d
LIKOJIBHOT'O OMOJIOTHYECKOro 00pa3oBaHusl, KOTOpas npeanonaaraet (OpMUPOBaHHE y 00YUAIOIINXCSI CIIOCOOHOCTH aIalTHPOBATHCS K U3MEHEHHSIM
JMHAMUYHO Pa3BUBAIONIETOCS COBPEMEHHOIO MHUpa.

Buosnorus Ha ypoBHE cpeiHero oomero oopa3oBaHus 3aHUMaeT BaxkHoe MecTo. OHa obecriednBaeT popMUPOBAHKE Yy O0YUYAIOIUXCS IPEICTABICHUN O
HayYHOH KapTHHE MUpa, pacliupseT u 0000IIaeT 3HaHUs O KUBOI IPHPoJIe, € OTIINYUTENILHBIX IIPH3HAKAX — YPOBHEBOW OpraHU3alluH U BOJIIOLHH,
c0o31a€T YCII0BMS JUISl: TO3HAHMS 3aKOHOB JKHUBOW MPUPO/bI, (HOPMHUPOBAHUS (PYHKIMOHAIBEHOM IPaMOTHOCTH, HABBIKOB 3/10POBOT0O U OE3011aCHOr0
00pas3a >KU3HH, YKOJIOTUYECKOT0 MBIIIEHNUS, IEHHOCTHOT'O OTHOLIEHHS K )KUBOH IPUPOJIE U YEJIOBEKY.

Bonbiioe 3HaueHHE OMOJIOTHS HMEET TAKKe JUIS PEILICH s BOCIIUTATEIbHBIX U Pa3BUBAIOLINX 33/1a4 CPEIHEro 00IIero 00pa3oBaHusl, COLMATH3AIMI
obyuarotmxcs. M3ydeHue 61on0run 00ecreunBaeT yeaoByst Uist pOPMUPOBAHUS HHTEIUICKTYaIbHBIX, KOMMYHHUKALMOHHBIX 1 HH()OPMAIOHHBIX
HaBBIKOB, ICTETHYECKOH KYJIbTYPBI, CIIOCOOCTBYET HHTErPALIMU OHOIOrMYECKUX 3HAHUH C NPEACTABICHUSIMH U3 IPYTUX YYEOHBIX IIPEAMETOB, B



YaCTHOCTH, (PM3UKH, XUMHH U reorpaduu. Ha3BaHHbIE MOIOKEHNS O IPeIHA3HAYCHUH y4eOHOr0 npeamMeTa «BHOJIOTus» COCTABHIM OCHOBY IS
ompeieNeHus TOJX0A0B K 0TOOPY U CTPYKTYPHPOBAHHIO €TI0 COJIEPKaHus, PEICTAaBISHHOr0 B IPOrpaMMe 110 OUOJIOTHH.

OT160p comepxanust yueOHoro npeamera «bronorus» Ha 06a30BOM YpOBHE OCYIIECTBIIEH C MO3ULHUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUH C
KOTOPBIM 00yYaIOIIHecs JOJDKHBI OCBOMTH 3HAHUSI U YMEHHSI, 3HAUUMBIE 171 (POPMHUPOBAHHMS OOILIEH KyIbTYpPbI, ONPECISIONINE aIeKBaTHOS
MOBEJICHUE YeNIOBEKa B OKPYKaroLIeil IPUPOIHOIA cpeie, BOCTpEOOBaHHbIC B MOBCEAHEBHOI )KU3HU U MPAKTHYECKOH fesTenbHocTH. Ocob0e MeCTo B
9TOH cUCTEeMe 3HAHUH 3aHUMAIOT YJIEMEHTHI COJIePIKaHHs, KOTOPBIE CIIY)KaT OCHOBOI [U1si pOpMHUpOBaHMS NPEACTABICHUI O COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHE MUPA ¥ IICHHOCTHBIX OPHEHTALNSIX JINYHOCTH, CIIOCOOCTBYIOLIMX I'YMaHU3aIUH OHOIOTHYECKOTr0 00pa30BaHus.
CTpyKTypHpOBaHHE COJepkKaHHs y4eOHOro MaTepuala B IporpamMme 1o OHOJIOTHH OCYLIECTBIICHO C Y4ETOM NPUOPUTETHOTO 3HAUCHHS 3HAHUH 00
OTJIMYUTEIBHBIX OCOOSHHOCTSIX KMBOH NMPUPOBL, O €€ yPOBHEBOH OpraHU3alMU U 9BOJIIOLUH. B COOTBETCTBHU € 9TUM B CTPYKTYpe y4eOHOro
npenmeTa «BbHoIorus» BeIACNISHBI CIEAYIOIINE COlep)KaTeNIbHble TMHUN: «buonorus kak Hayka. MeToIsl HaydHOTro o3HaHus», «Knerka kak
Ouonornyeckas cucremay, «Oprannsm kak OHonormyeckas cucteMay, «CucreMa 1 MHOroo0pa3sie OpraHnueckoro MUpay, « DBOIIFOLHUS KUBOI
MIPUPOIBI», «DKOCHCTEMbI U IPUCYIINE UM 3aKOHOMEPHOCTHY.

Lenb u3yuenus yueOHoro npeamera «bronorus» Ha 6a30BOM ypOBHE — OBJIaJieHHE 00Y4arOIMMHCS 3HAHUSAMH O CTPYKTYPHO-()yHKIIMOHAIBHOM
OpraHu3alHH1 KUBBIX CUCTEM Pa3HOI0 paHra U NpHOOpeTeHne YMEHHUIT HCIIOJIb30BATh 3TH 3HAHMS AJIs IPAMOTHBIX JJeHCTBUI B OTHOILIEHHH OOBEKTOB
JKMBOM MTPUPOABI M PEIICHHS Pa3IMIHBIX )KH3HEHHBIX IIPOOIIEM.

JlocTmkeHue ey u3ydeHus ydeoHoro npeamera «bronorus» Ha 6a30BOM ypoBHE 00€CIICUHBACTCS PELICHUEM CIIEAYIONIHX 3a1a4:

OCBOCHHE 00YYaIOIIMMUCS CUCTEMbI 3HAHHI O OMOJIOTMYECKHX TEOPUsX, YICHHAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABUIIAX, CIIyKAIIUX
OCHOBOI U151 (POPMHUPOBAHHS IPEICTABICHHI O €CTECTBCHHO-HAYYHOW KapTHHE MUPa, O METOJIaX HAyYHOT0 MO3HAHHS, CTPOCHHU, MHOT0O0pa3uu 1
0COOEHHOCTSX JKUBBIX CHCTEM Pa3HOI'0 YPOBHSI OPraHU3alMH, BBIAAIOIIMXCS OTKPBITHAX U COBPEMEHHBIX HCCIIEJOBAHUAX B OMOIOTHH;
(hopMHpoBaHHe y 00yJaIOIINXCs T03HABATENIBHBIX, HHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B IpoLiecce aHalli3a JaHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOrMU HaYYHBIX B3IJISIIOB, MU U MTOJXO/I0B K U3YUCHHIO )KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHH3aliHy;

CTaHOBJIEHHE Yy 00yJaromHxcs 00LIeH KyIbTypbl, QyHKIMOHATIBHOH rpaMOTHOCTH, Pa3BUTHE YMEHUH OOBSCHATD U OLICHUBATH SIBJICHHS OKPY’KaIOLIEero
MHPa )KUBOH NPUPO/IbI HA OCHOBAHUM 3HAHHUH U OITBITA, OJIy4E€HHBIX IIPU H3Yy4EHUH OUOJIOrHY;

(hopMHpoBaHHe y 00y4aroIMXCsl YMEHHI HILTIOCTPUPOBATH 3HAUCHUE OMOIOrHYECKHX 3HAHUH B IPAKTUUECKON eATEIbHOCTH YeJIOBEKa, Pa3BUTHI
COBPEMEHHBIX METUIIUHCKUX TEXHOJIOTHI U arpoOHOTEXHOJIOTHiA;

BOCIUTaHUE YOSXKIEHHOCTH B BO3MOXKHOCTH O3HAHMUS YEJIOBEKOM JKMBOW MPUPOIBI, HEOOXOAUMOCTH OEpPEKHOTr0 OTHOILEHHS K HeH, COOMI0eH s
9TUYECKHUX HOPM IIPH MPOBEACHUH OUOIOTMYECKHUX HCCIICOBAHUIA;

0CO3HAHHE IIEHHOCTH OUOJIOTNYECKUX 3HAHUH JUISl TOBBILICHUS YPOBHSI 9KOJIOTHYECKOH KyJIbTYpBI, JUlst (GOPMHUPOBAHHS HAYYHOI'O MUPOBO33PEHHUS;
pUMEHEHHe PUOOPETEHHBIX 3HAHUI U YMEHHI B IIOBCEJHEBHOM JKM3HHU JUTS OLCHKHU TOCIIESICTBUI CBOCH JIESITENFHOCTH 110 OTHOIICHHIO K
OKpyKaroleii cpenie, COOCTBEHHOMY 310pPOBbBIO, 000CHOBAHHUE M COOIIIOICHUE Mep IPOPUIAKTUKH 32a00IeBaHH.

B cucreme cpeanero odmiero oopazoBanus «bHonorus», n3ydaemas Ha 6a30BOM YpOBHE, SIBISETCS 00513aTEIbHBIM Y4€OHBIM TPEAMETOM, BXOSIIIM B
COCTaB IpeAMeTHON 00macTi «EcTecTBeHHO-HAYYHbIE TIPEMEThD.

J1s1 u3ydenust Onosoruu Ha 6a30BOM ypOBHE CpeiHero ooiero oopa3oBanus oTBoauTcs 68 yacos: B 10 knacce — 34 yaca (1 vac B Hezeno), B 11
kiacce — 34 vaca (1 gac B Hezento). [lnanupoBanue pa3paboTaHO ¢ y4ETOM BPEMEHH, BBIICICHHOTO U3 KOMIIOHEHTa 00pa30BaTENbHOTO YUPEKICHHS



68 gacos (1 gac B Hezemto B 10 kiacce, | yac B Heemo 11 xitaccee), B CBsI3H ¢ OTKphITHEM LieHTpa «Touka Pocta» ecTrecTBeHHO-HAyYHOU
HAaIpaBJICHHOCTH.

COJEPXAHUME OBYUEHUS
10 KJIACC

Tema 1. BuoJiorus kak Hayka.

Buonorus kak Hayka. CBsi3b OHOJIOrUH ¢ O0IECTBEHHBIMH, TEXHHYECKHUMH U IPYTHMH €CTECTBEHHBIMH HayKaMu, GHI0co(uei, STUKOMN, ICTETUKON U
npaBoM. Ponb Guonoruu B opMUPOBaHUH COBPEMEHHON HAay4YHOW KapTHHBI Mupa. CrcTeMa OHOJIOrHYECKUX HAYK.

Mertobl TO3HAHMS KUBOI NPUPOIBLI (HAOIIOJEHHE, SKCIIEPUMEHT, OITCaHUe, U3MEpEeHHe, KIacCu(pHUKaLKs, MOJEIUPOBAHNE, CTATHCTHYECKAs
00paboTKa TaHHBIX).

JleMmoHcTpanmu:

Hoprpetsr: Y. dapsun, I'. Menaens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabauipl U cxeMbl: « MeToabl HO3HAHHS KUBOH HPUPOJIBI».

JlabopaTopHble M NpaKTHYeCKHe PadOThI:

IIpaktuueckas pabora Ne 1. «Vcronb3oBaHKHe pa3IHYHBIX METOIOB IIPH U3yYCHUH OMOIIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl H X OPraHU3anHUs.

JKusblie cucTeMbl (OMOCUCTEMBI) KaK MpeaMeT n3ydeHus oronoruu. OTIHYUE )KUBBIX CUCTEM OT HEOPTraHUYECKOI MPUPOIBI.

CBoiicTBa OMOCHCTEM M HX pa3HOOOpa3ue. Y pOBHH OpraHU3alii OHOCUCTEM: MOJICKYJISIPHBIN, KJICTOYHBIH, TKAHEBBIN, OPraHU3MEHHBbIH,
MONYJISIIIMOHHO-BHIOBO#, 9KOCUCTEMHBIN (OHOTreOIIeHOTHYECKHIT), OHOChepHBIil.

JleMmoHcTpanmu:

TaOuuiiel v cxembl: «OCHOBHBIC TPU3HAKH KU3HWY, Y POBHU OPraHU3aLUH )KUBOM TPUPOIBI».

O6opynoBanue: Moaenb Mojekyisl JTHK.

Tema 3. XuMu4eckuii cocTaB U CTPOCHHE KJIETKHU.

XuMHI4YecKnii cocTaB KIETKH. XMMUYECKHUE JIEMEHTBI: MaKpOJIEMEHThI, MUKPO3JIEMEHTHI. Bosla 1 MUHepabHbIE BEIeCTBa.

OyHKIMHU BOJIBI 1 MUHEPAIBHBIX BENIECTB B KieTke. Iloxnepixanne ocmoTnieckoro OanaHca.

Benxu. Cocras u cTpoeHne 0ekoB. AMUHOKHCIIOTH — MOHOMEpPBI OentkoB. HezaMeHUMEbIe M 3aMEeHUMblE aMUHOKUCIIOTHI. AMHHOKHCIIOTHBII COCTAaB.



YpoBHHU CTPYKTYpBI O€IKOBOM MOJIEKyJIbI (IEpBUYHASL, BTOPHYHASL, TPETUYHASI U YETBEPTUYHAS CTPYKTYpa). XMMHUYECKHE CBOHCTBA OEIIKOB.
Buonornyeckue QyHKIHHM OCIKOB.

®depmeHTsI — OHosornyeckue karanusaropbl. CTpoeHue GpepMeHTa: aKTUBHBIH LEHTp, cyocTpartHas crnierupuaHocTb. KodepmenTsl. ButamMmuHsbl.
Otnnuust HepMEHTOB OT HEOPraHWYECKUX KaTaIu3aTOPOB.

YraeBopl: MOHOCaXapu s (TIIIOK03a, pr003a 1 Je30KCHprn003a), Aucaxapupl (caxaposa, JaKTo3a) U MoIrucaxapuasl (KpaxMal, TIIMKOTeH, IEJUTI0II03a).
Buonoruyeckue GpyHKIMH yriaeBoaoB.

Jlvnupaet: Tpurmnepu s, Gocdonumuns, creponsl. ['napodunsHo-runpododHsie cBoiicTBa. bruonorndeckue GpyHkimu ununos. CpaBHEHHE
YTJIEBOJOB, OEJIKOB M JIMITHJO0B KaK HCTOYHUKOB SHEPTHU.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MoHOMepbI HyKJIeHHOBBIX KucioT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue u pynkumu PHK.
Bunst PHK. AT®: ctpoenue u GpyHKIUH.

Iuronorus — Hayka o kierke. Kierounas Teopust — mpuMep B3aUMOJICHCTBHS HACH U (h)aKTOB B HAYYHOM TTO3HAHUHM. MeTOIbI U3YUeHUs! KICTKH.
Kierka kak nenocrtHas xxuBas cucrema. OOLIHe MpU3HAKU KIETOK: 3aMKHYTasl Hapy)XHas MeMOpaHa, mosnekyJibsl JIHK kak reneruueckuii anmapar,
cucTeMa CHHTe3a OeJika.

Tums! KIETOK: SyKapHOTHYECKas U poKaproTHIecKast. OCOOEHHOCTH CTPOSHNUS IPOKapUOTHIEeCKOr KieTkH. Kiterounas ctenka 6axkrepuii. CtpoeHne
9yKapHOTHUECKON KIeTKH. OCHOBHBIC OTJIMYHS PACTHTEIBHOM, )KUBOTHOM M TPUOHO KIICTKH.

IToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOUHAsl CTHKA, TIIMKOKAIUKC, uX ¢Gynkuuu. [Tnazmarnyeckas memOpana, e€ cBoHCcTBa U (DYHKLIUH.
Iuronnasma u e€ opranonzpl. OqHoMeMOpanHblie opranousl kietku: DI1C, anmapart ['oabpku, mu3ocoMsbl. [101yaBTOHOMHBIE OPTaHOU/IBI KIIETKH:
MHUTOXOH/IPUH, TTaCTU/BI. [IpOHCX0XkKIeHIE MUTOXOHPHH U TIacTuA. Busl mactua. HememOpaHHbIe OpraHOUABI KIETKH: PUOOCOMBI, KIICTOYHBIN
LEHTp, IEHTPUONHN, PECHUYKH, XI'yTUKH. OYHKINN OPraHOMIOB KIETKU. BriroueHns.

Slnpo — perynstopHslii neHTp KieTku. CTpoeHue sapa: saepHas 000109Ka, KapuoIuia3Ma, XpOMaTHH, SIIPHIIIKO. XPOMOCOMEL.

TpaHCHOPT BelIeCTB B KJIETKE.

JleMmoHcTpanmu:

Ioptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxmun, K. M. bap.

[Iuarpammsl: «PacnpeneneHre XMMUYECKUX JIEMEHTOB B HEXHUBOH NIpUpoe», «PacnpeeneHe XMMUUECKUX HJIEMEHTOB B KUBOI IIPUPOIE».
Tabnuubt u cxemsl: «Ileproanyeckas TadnMa XUMHYECKHUX AJIEMEHTOBY, «CTpOeHHE MOJIEKYIIBI BOJbIY, «bruocuHTe3 Oenka», «CTpoeHne MOJICKYJIbI
Genkay, «CtpoeHue depmentay, «Hyxnennossle kucnotsl. JJHK», «Crpoenue monexymst ATD», «CTpoeHne SyKapuOTHIECKOH KIeTKi», «CTpoeHHe
JKUBOTHOM KIIETKH», «CTPOCHUE PaCTUTEIBHON KIETKM», «CTpOEHHE MPOKapUOTHIECKOH KIeTKH», «CTpOCHHE SApa KIETKU», « Y TIEBOIBI,
«JIummaeny.

O6opynoBaHe: CBETOBOI MUKPOCKOIL, 000pyI0BaHUE IJIs IPOBEICHHS HAOIIOJCHUIT, H3MEPEHNUH, SKCIICPUMEHTOB, MUKPOIIPENapaThl PACTHUTEIBHBIX,
JKMBOTHBIX U OaKTEepHAIbHBIX KJIETOK.

JlabopaTopHble M NpaKTHYeCKHe PadOThI:

JlabopatopHas pabota Ne 1. «lI3ydeHne kaTamUTHIECKOH aKTUBHOCTH (PepMEHTOB (Ha IPUMEpE aMIIa3bl MM KaTalasbl)».

JlaGopartopnas padota Ne 2. «l/3y4eHre cTpOeHUs KIETOK PACTEHUIT, )KUBOTHBIX U OaKTEpHil 0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U uxX
OIIHCAHUEY.



Tema 4. ZKuzHeeATeJIbHOCTb KIETKH.

OOMeH BeuIecTB, WM MeTaboIn3M. ACCUMUIIALNS (IUIACTHICCKUI 00OMEH) ¥ TUCCUMHUIISILIS (SHEPreTUIECKU 0OMEH) — IBE CTOPOHBI €IHHOTO
nporecca Merabonu3Ma. Posib 3aKOHOB COXpaHEHHS BELIECTB U SHEPIUH B IIOHIMAaHUH MeTaboIn3Ma.

Tums! oOMeHa BemecTB: aBTOTPOQHBIH U reTepoTpodHsIil. Poib GpepMeHTOB B 00MEHE BENIECTB M IPEBPAIICHIN SHEPIUH B KIICTKE.

®otocunTe3. CBeToBas U TeMHOBast (ha3bl poTocuHTe3a. Peakimu porocunresa. IdhhexkTrBHOCTH HOTOCHHTE3a. 3HaYCHUE (POTOCHHTE3A UIS )KU3HH Ha
3emie. BiusHue ycnoBuit cpesibl Ha GOTOCHHTE3 U CIIOCOOBI HOBBIILIEHHS €0 NPOLYKTUBHOCTH Y KY/IbTYPHBIX PACTCHHH.

XemocHHTe3. XeMOCHHTE3UPYIOIUe OaKTepHu. 3HAYCHUE XeMOCHHTE3a JUIs J)KH3HU Ha 3emMie.

DHepreTHYecKuil 0OMEH B KIIeTKe. Paclernienne BenecTs, BBICICHUE U aKKyMyJIHPOBaHUE SHEPIHH B KIETKE. DTallbl S3HEPreTHIeCKOro 00MeHa.
I'nmuxonu3. Bpoxenue u ero Buzpl. KucnoposHoe okuciaeHue, Wik KjaetodHoe apixanue. OxuciaurtenbHoe GpochopunrpoBanne. IPHeKTHBHOCT
9HEPreTHYEeCKOro OOMeHa.

Peakuuu MaTpudHOTO cUHTe3a. I'enernyeckas nadopmanus u JIHK. Peanusanus reHernaeckoii nHpopMaruy B kieTke. [ eHeTHYecKuii KO U ero
cBoifcta. Tpanckpumnuus — matpuynslii cunte3 PHK. Tpancnsuus — 6nocunres 6enka. Otansl Tpancasuuu. Kogupoanue aMuHOKHCIOT. Ponb
pubocoM B OMocHHTe3e Oelka.

Hexnerounsie hopmbl xku3HU — BUpYChl. McTopus oTkpbiTus BupycoB (/1. 1. iBaHoBckuit). OCOOEHHOCTH CTPOSHHS M XKM3HEHHOTO LIUKJIA BUPYCOB.
bakrepruodaru. bone3Hn pacTeHuH, >KMBOTHBIX U YeJIOBEKa, BEI3bIBaeMble BUpycaMu. Bupyc mmmynonedunura genoseka (BUY) — Bo30yauTens
CIIM/[a. O6paTHas TpaHCKPHUIIIHSA, peBepTa3a U HHTerpasa. [IpodiuiakTika pacpoCTpaHEHHS BUPYCHEIX 3a00IeBaHHI.

JleMmoHcTpanmu:

THoptpetsr: H. K. Konmsuos, . . Banosckuii, K. A. Tumupszes.

Tabnuubl u cxembl: «Tursl TuTaHusy, «MeTadonnu3m», «KMUTOXOHAPUS», « JHEPreTHUECKUil 00MeH», «XioporutacTt», «PoTtocunTes», «CTpoeHne
JHK», «CtpoeHue u GyHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTnueckuit kony, «Bupycs», «bakrepuodarmy, «CTpoeHue U *KH3HEHHBII
mukn Bupyca CIT/]a, 6axrepuodaray, «Permmxanus JHK».

O6opynoBanue: Mmoaenu-anmukanuu «Y qsoenne JJHK u tpanckpumimsy, «buocunres 6enkay, «CTpoeHue KIeTKn», Moaeib cTpyktypsl JJHK.

Tema S. Pa3mHoxKeHHe U HHAMBHIYa/IbHOE Pa3BUTHE OPTaHU3MOB.

KiteTouHbIi UK, MM KU3HECHHBIN UK KIeTKu. MuTepdasa u muto3. IIponeccsl, nporekaromue B nHTep(ase. Pemmukarms — peakiys MaTpUaHOro
cunresa JJHK. Ctpoerue xpomocoM. XpoMOCOMHBII HA0Op — KapUOTHIL. JIMIITONIHEIHN U TAIUIOMIHBIA XPOMOCOMHBIE HAOOPBL. XPOMaTH/IBL.
Iluronornyeckre OCHOBBI Pa3MHOXKEHUS U HHIUBUIYaIbHOIO Pa3BUTHs OPTaHU3MOB.

Jenenue kinerku — Muto3. Cragun Mutosa. [Ipornecchl, MpoUCXOoAsIIMe Ha Pa3HBIX CTAAUAX MUTO3a. buonorudeckuii cMpIci MUTO3a.
IIporpamMmupyemas rudesnpb KIeTKU — aronTos.

@DopMEI pa3MHOXKEHHUS OPTraHU3MOB: O€CIIOI0E U I0I0BOE. BUIBI 6€CII0I0r0 pa3MHOXEHHS: IeTICHNE HaIBOE, IOYKOBAHUE OJJHO- ¥ MHOTOKJICTOYHBIX,
Cropoo6pa3oBaHue, BEreTaTHBHOE Pa3MHOXKEHHE. VICKycCTBEHHOE KJIOHMPOBAaHUE OPTaHU3MOB, €r0 3HAYEHHUE JUIS CENICKIUH.

ITonoBoe pa3smMHOXKEHHUE, €TI0 OTINYHS OT OECIIOJIOTO.

Meitos. Craguu Meitosa. IIpoueccsl, mpoucxoasiue Ha craausx Meiosa. [loBenenne xpomocom B Meo3e. Kpoccunrosep. buonornueckuit cMbicn u



3Ha4YeHUE Meiio3a.

T'ameTorenes — nmporiecc 00pa30BaHUsI MOJOBBIX KIETOK Y )KUBOTHBIX. [10JI0BBIE XKeJe3bl: CeMCHHUKH U SsMYHUKU. OOpa3oBaHUE U pa3BUTHE MOIOBBIX
KJIETOK — TaMeT (CHepMaTo30H/, SHIEKIeTKa) — cliepMaTorene3 1 oBorene3. OCOOEHHOCTH CTPOSHHS SIIIEKJIETOK U CIIEpMaTO30H10B.
OmnnonorBopenue. [lapTeHorenes.

MuauBunyansHoe pa3BuTHE (OHTOreHe3). DMOpPHOHATIBHOE pa3BUTHE (AMOpHOreHe3). DTarbl SMOPHOHATIBHOTO PA3BUTHS Y HO3BOHOYHBIX KMBOTHBIX:
npobieHue, racTpyJIsius, opranoreHes. IloctambpronansHoe pasBuTre. THITBI TOCTIMOPHUOHAIBHOTO Pa3BUTHS: MIPSIMOE, HEMIPSAMOE (JIMYUHOYHOR).
Biusinue cpezbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pazsutue pacteHuidi. OHTOreHe3 IBETKOBOTI'O PACTEHUS: CTPOCHNE CEMEHH, CTAINU PA3BUTHS.

JleMoHcTpanuu:

TaGuuiiel 1 cxembl: «DopMbI pa3MHOKEHHST OPraHU3MOBY, «J{BOIHOE OIIIOAOTBOPEHHE Y IIBETKOBBIX pacTeHH», «BeretaTuBHOE pa3MHOKEHHE
pacTeHuit», «/lenenue kiaerku 6akrepuiiy, «CTpoeHHe MONOBBIX KIIETOK», «CTpoeHne XpoMocoMbl», «Kietounslii nukm», «Permukams JHK»,
«Muto3», «Meito3y, «IIpsmoe u HenpsiMoe pa3BuTHE», «["aMeTOreHe3 y MICKOIUTAIONINX U YeoBeKa», « OCHOBHBIC CTaJMH OHTOTCHE3a».
OO6opynoBaHKe: MUKPOCKOII, MUKpoIrpenapaThl «CriepMaTo301 bl MIICKOIHUTAIOLIETO», «SIAIeKIeTKa MIIEKOUTAIOIIero», «KaprokuHes B KiieTkax
KOpeIlIKa JIyKay, MarHUTHasi MoJielb-anrinkaiust «/lenenue xierkny», mozaens JJHK, Moziens MeradasHoii XpoMOCOMBI.

JlabopaTopHbIe M NpaKTHYeCKHe PadoOThI:

JlaGopaTopHas pabota Ne 3. «HabnroeHrne MITO3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIPENapaTaxy.

JlaGoparopnas pabora Ne 4. «3yueHne cTpOCHUsI OJIOBBIX KJIETOK HA TOTOBBIX MUKPOIIpEnapaTaxy.

Tema 6. HacieAcTBEHHOCTb M M3MEHYHBOCTH OPTaHU3MOB.

IIpenmer u 3a1aun reHeTHKU. VcTOpUS pa3BUTHsI TCHETUKHU. POJIb IUTOIOrUU ¥ SMOPHOJIOTMH B CTAHOBJICHUH TCHETHKU. BKia poCCHICKUX U
3apy0ekHbIX yYEHBIX B PA3BUTHE FeHETHKU. MeTo/bl FeHEeTHKH (THOPHIOIOTHYECKHH, IINTOTeHETHYECKUH, MOJICKYJIIPHO-TeHeTHYeCKHi ). OCHOBHBIE
reHEeTHYECKHe MOHATHS. [ eHeTHyeckast CUMBOJIMKA, UCTIONb3yeMasi B CXeMax CKPEIBAHUH.

3aKOHOMEpPHOCTH HACIIeJOBaHNUS PU3HAKOB, ycTaHOBJICHHbIE . Mennenem. MoHOTHOpHIHOE CKpelBaHue. 3aKOH eIMHO00pa3us THOPUIOB IEPBOTO
nioxosteHus1. [IpaBuito noMuHEpOBaHKs. 3aKOH pacIIeIICHHs TPU3HAKOB. [ urmore3a yncToTsl rameT. [1osHOE 1 HeTToTHOe TOMUHUPOBAHUE.
JurubpunHoe ckperuBaHye. 3aKOH He3aBUCUMOT'0 HAacJleJOBaHus MPU3HAKOB. [{TOreHeTHyecKkre OCHOBbI IUTMOPHHOIO CKPEIIUBAHHS.
Amnanusupyouiee ckpenmBanue. Fcrnonab3oBaHne aHAIM3UPYIONIEro CKPEMBaHUS AJIs1 ONpeIeIeHNs TeHOTUIIA OCOOH.

CueruieHHOe HaclieoBaHKe npu3HakoB. Pabora T. MopraHa no cuernjieHHOMY HacJleJOBaHUIO reHoB. Hapylenue crernienus reHoB B pe3yJsibTaTe
KPOCCHHIOBepa.

XpoMocoMHas Teopusi HACIEACTBEHHOCTH. | eHeTHUecKre KapThl.

I'eneruka nona. XpoMOCOMHOE OTpe/Ie/ICHUE 1T0J1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. | 'OMOraMeTHBIE 1 reTeporameTHsle opranu3Mel. HacinenoBanne
TIPU3HAKOB, CHEIICHHBIX C MOJIOM.

M3menunBocTs. Bupl n3MeHIMBOCTH: HEHACIIEICTBEHHAS U HACEeICTBEHHAs. PoJb Cpe/ibl B HEHACIIECICTBEHHOI N3MEHYMBOCTH. XapaKTepUCTHKA
MoAM(UKAMOHHOW M3MEHYMBOCTH. BapuannoHHslii psig v BapualmoHHas kpuBasi. Hopma peakunu npusHaka. KonnuecTBeHHbIC H KaUeCTBEHHBIC
MPU3HAKHU U UX HOpMa peakiun. CBoicTBa MOTU(DUKALMOHHOH H3MEHYUBOCTH.



HacnexncTBeHHast, WM FeHOTHIIMYECKAst, H3MEHYMBOCTh. KOMOMHATHBHASI H3MEHUYUBOCTh. Mei03 U IOJIOBO# NPOoIece — OCHOBAa KOMOMHATHBHON
U3MEHYMBOCTH. MyTallMOHHas n3MEeHYMBOCTh. Kiaccudukauus MyTaruii: reHHble, XpOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ IPUYMHbBI MyTaluii.
MyrareHHbie (pakTOpbl. 3aKOH TOMOJIOTHYECKUX PSZIOB B HacjaeCTBeHHOW m3mMeHunBocT H. 1. BaBunosa.

BuesinepHast HaCIneACTBEHHOCTb U H3MEHUHBOCTD.

T'eneruka uenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/IbI TEHETHKH YEJIOBEKA: T€HEAJOTMUECKHA, ONM3HELIOBBIH, IIUTOTC€HETUYECKH,
OMOXUMUYECKHH, MOJIEKYIIpHO-TreHeTHYecKuid. COBpEeMEHHOE ONpe/e/IeHne TeHOTHIIA: ITOJTHOITeHOMHOE CEKBEHUPOBAaHUE, TEHOTHITHPOBAHNE, B TOM
gpcie ¢ nomonisio [11[P-anammu3a. HacnenctseHHbIe 3a001eBaHNS YellOBeKa: TeHHbIC 00JIE3HH, OOJIC3HH ¢ HACTIEACTBEHHOH IPEApacloI0KeHHOCTHIO,
XpoMOcoMHbIe Ooste3Hn. CoMaTuueckne U reHepaTuBHbIe MyTanuy. CTBOJIOBBIE KIeTKU. [IpHHIMIIBI 310pOBOr0O 00pa3a )KU3HHU, AUATHOCTHKH,
Npo(HUIAKTHKY U JICYEHHs] TeHETHUECKUX OoJie3Hell. MequKo-reHeTH4eCKoe KOHCYIbTHPOBaHHE. 3HAUSHHE MEIMLIMHCKOI T'eHETHKH B
NPEIOTBPALIECHHUH U JICUCHUH TeHETHYECKUX 3a00JIeBaHUH YeIoBeKa.

JleMoHcTpanuu:

Hoptperst: I'. Mengens, T. Mopraw, I'. ne ®@pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuos.

Tabaunp! 1 cxembl: «MOHOrMOPHIHOE CKPELIMBAHUE U €T0 IUTOIeHETHYECKasi OCHOBAY, «3aKOH PaCIIEIICHHs U eT0 [IUTOreHeTHYEeCKasi OCHOBAY,
«3aK0H YHCTOTHI rameT», «JIurudpuaHoe ckpenBanuey, «L{uronornyeckue OCHOBBI JUTHOPUIHOTO CKpELIMBaHuD», «Melo3y, «B3anmozenicTeue
QJUICNIbHBIX TeHOBY, «[ eHeTHYEeCKHE KapThl PACTEHHH, JKUBOTHBIX M 4eJIOBeKay, «['eHeTHKa nosay, «3aKOHOMEPHOCTH HaCIeA0BaHUs, CLIETIEHHOTO ¢
osioM», «KapHoTuIbl YyesoBeka 1 )KMBOTHBIX», «Buibl v3MEHUYHUBOCTHY, «MonudukanoHHas H3MEHUYHUBOCTEY, «HacnenoBanue pesyc-dakropay,
«["eHeTnka rpymi KpoBu», «MyTalOHHAs ©3MEHUUBOCTBY.

OO6opynoBaHue: MoIeH-anuInKaiu «MoHOrHOpuIHOE CKpelnBanue, «HenonHoe toMuHupoBanuey, «Iurudpuanoe ckpenanuey, «llepexpéct
XPOMOCOM», MHKPOCKOIT ¥ MUKponpemnapart «/lpo3oduiay» (Hopma, Myrauuu (popMbl KPbLUIbEB U OKPACKH Tela), repoapuil «['opox HoceBHOW.
JlabopaTopHble M NpaKTHYeCKHe PadOThI:

JlaGopaTopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U AUTUOPHUIHOTO CKPEIIUBAHUS Y JPO30(HIIBI HA TOTOBBIX MUKpOIIpEnapaTax.
JlabopatopHas pabota Ne 6. «M3yueHne MOIU(UKATMOHHON H3MEHYHBOCTH, IOCTPOCHHE BAPUAIIMOHHOTO Psifia M BApUALIMOHHOH KPUBOID».
JIaboparopHas padoTa Ne 7. « AHaIN3 MyTanui y Jpo30(QUiIbl Ha TOTOBBIX MEKpOIIPEapaTax».

IIpaktuueckas padota Ne 2. «CocTaBiieHHE U aHAJIN3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekumst opranuzMoB. OCHOBbI 0MOTeXHOJIOTHH.

Cenexiys Kak HayKa ¥ porecc. 3apok/IeHUE CEeIeKINH 1 JoMecTuKanus. Yuenue H. V. BaBuioBa o neHTpax NponCXO0XICHNS 1 MHOT000pa3us
KYJIBTYPHBIX pacTeHUH. LIeHTpBI TPONCXOXKICHUS JOMAITHAX KUBOTHBIX. COpT, IOpo/ia, ITaMM.

CoBpeMeHHbIe METOIbI CeIeKIMH. MacCOBbIi U HHIMBULYaNIbHBIN OTOOPBI B CENEKIMH PACTEHUH 1 )KUBOTHBIX. OLIEHKa SKCTephepa.
BruskoponcTBenHoe ckpenBaHue — nHOpuaAnHT. Unctas muaust. CKpenBanue YUCThIX TUHUi. ['ereposuc, wiu rudpuanas cuia. HepoacteeHHoe
cKkpenuBanue — ayropuausr. Otnanénuas rudpuausanus u e€ ycnexu. MckyCCTBEHHbIH MyTareHes U MoTy4eHHe MOJIUILIONI0B. JJoCTKeHUs
CEJIEKLIMU PACTEHMH, )KUBOTHBIX 1 MHKPOOPTaHH3MOB.

BuorexHonorus kak oTpacib Mpou3BoAcTBa. [ eHHas nHxeHepus. Jtansl co3nanus pekomouHantHoN JIHK 1 TpaHcrenHbix oprann3MoB. Kinerounas
nmxeHepus. Knerounsie KyapTypbsl. MUKpOKIIOHATIBHOE pa3MHOKEHUE pacTeHHH. KiToHnpoBaHue BRICOKOIPOIYKTHBHBIX CEIbCKOXO03IHCTBEHHBIX



OpraHU3MOB. DKOJIOTHYECKUe H dTHUeckue npodiieMsl. 'MO — reHeTHueckd MOJH(DUIUPOBAHHBIE OPTaHU3MBL.

JleMoHcTpanuu:

Hoprpeter: H. M. BaBunos, U. B. Muuypus, I'. I. Kapneuenko, M. ©. HBaHoB.

Tabauipl U cxeMbl: kapTa «LIeHTpBI MPOUCXOXKACHUS 1 MHOT000pa3us KyJIbTYPHBIX pacTeHuii», «[1opobl JoMalIHuX )KUBOTHBIX», «CopTta
KyJIbTYPHBIX pacTeHuit», «OtaanénHas rudpuanzaims», «Padotsl akanemuka M. @. ViBanoBay, «[lonumnonaus», «O0bEKTbl OHOTEXHOIOTHI,
«KrnerouHsle KyJIbTypbl U KIIOHUPOBaHUE», «KOHCTPpYyHpOBaHHE M IEPEHOC F'EHOB, XPOMOCOM.

O06opyoBaHKe: MYJISKH IIJI0/I0B ¥ KOPHETUIOIOB AUKUX (DOPM U KYJIBTYPHBIX COPTOB PacTeHHH, repoapuii «CenbCKOX03IiCTBEHHBIC PACTCHUS.
JlabopaTopHble H MpaKTHYecKHe PadoThI:

Okckypeust «OCHOBHBIE METOIBI U JOCTHKEHHUS CETICKLIMU PACTCHUI U )KUBOTHBIX (Ha CEJICKIMOHHYIO CTAHIIMIO, INIEMEHHYIO hepMy,
COPTOMCHBITATENBHBIH YYaCTOK, B TEIUNIMYHOE XO3IHCTBO, JA00PATOPUIO arpOyHHUBEPCUTETA HIIH HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBosTIOHOHHAS GHOJIOTHSI.

TIpennocbutky BOSHUKHOBEHHMS SBOJTFOLMOHHON TEOPHH. DBOIIOLMOHHAS TEOPHs M €€ MecTo B OMosioriy. BiusiHue 3BOIOLIMOHHOI TeOpUH Ha
pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuETEIBCTBA IBOIIOMH. [1alecOHTOIOrHYECK e TTOCIIeI0BATEIbHOCTD NOSBICHHS BHJIOB B TAJICOHTOJIOTMYECKOM JISTOMHCH, TIEPEXOAHbIE (POPMBI.
Buoreorpaduueckue: cxoncTBo u pasnuuue hayH u GpIop MAaTEpPUKOB U OCTPOBOB.

OMOpHOIOrHYecKHe: CXOACTBA U Pa3INyKsl SMOPHOHOB Pa3HBIX BUJOB MO3BOHOUHBIX. CpaBHUTENbHO-aHATOMHYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHbIE,
PYZMMEHTapHbIE OPTaHbl, aTaBU3MbL. MOJIEKYJISIPHO-OMOXMMHYECKHE: CXOJICTBO MEXaHN3MOB HACJIEACTBEHHOCTH U OCHOBHBIX METAa0OINUECKUX MyTel
Y BCEX OpTaHU3MOB.

OpomononHast Teopus Y. lapeuna. [Ipenocbuiku BOSHUKHOBEHHS JapBUHM3MA. JIBIDKYILME CHIIBI DBOJIIOLMK BUJOB M0 J{apBrHY (M30bITOUHOE
Pa3MHOKEHHE NPU OTPaHHYCHHOCTH PECYPCOB, HEONpeACIEHHAs H3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBAaHUE, ECTECTBEHHBIN O0TOOD).
Cunrerndeckas Teopus ssomorn (CTD) u e€ 0CHOBHBIE ITOJIOKEHUS.

MuxkposBomorus. [Tomyasius kak equHULA BUIA U 9BOJIIOLUH.

JlBrmoxyiiue cuitbl ((akTopsl) 3BOIIOLMHU BUIOB B IPUpoe. MyTallMOHHBIH NPOLeCC U KOMOMHATHBHAS U3MEHYUBOCT. [0y IS IIMOHHbIE BOJIHBI U
npeiid renos. M30msmust 1 MUTpaLys.

EcrectBennsIii 0TO00p — HanmpaBisiomuii Gpaktop sBostonun. @opMbI €CTECTBEHHOTO 0TOOpA.

IIpucnoco061eHHOCTh OPraHU3MOB KaK pe3yJIbTaT 3BOMIOLHH. [IpruMepsl npucnocodieHunit y opraHu3MoB. ApoMopdo3bl M HIH0aJaNTAIHH.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHOBHBIE pOpMBI BUI000pa30BaHus: reorpaduieckoe, IKOJIOTHUECKOe.

MaxkposBostonus. ©opMbl IBONIONNH: (GriIeTHUECKas!, IUBEPreHTHAs, KOHBEPreHTHasl, napauienbHas. HeoOpaTuMocTh 9BOIOLHUH.
IIpoucxoxaeHne OT HeCIEHUATM3UPOBAHHBIX MPEAKOB. [Iporpeccupyroras criennanu3aiys. ATanTUBHAS paJrariys.

JleMmoHcTpanmu:

Hoptpetsr: K. JIunneit, XK. b. Jlamapk, Y. [lapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, . Mromiep, A. H. Ceseprios.



Tabauupl u cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emMiie», «3apOABILIN T0O3BOHOYHBIX )KHBOTHBIX)», «ApXEoNnTepuKc», «DopmMbl 60psOBI 32
cyliecTBoBaHue», «EctecTBeHHBIN 0TOOPY, « MHOroo0pasue COpToB pacTeHu», «MHOroodpasue nopo1 KUBOTHBIXY, «[lomysiuuny, «MyTaunoHHas
U3MEHYMBOCTBY, «ApoMopdo3b», «Mauoananrannmy», «O0mas nerenepanusy», «/IBmkyiiye cuibl dBosironnny, «Kapra-cxema Mapupyra
nyreurectBus Y. /lapsunay, «bopb0a 3a cymiectBoBanue», «[IpucrocobneHHOCTh OpraHu3MoBy, «['eorpaduyeckoe BUI000pa3oBaHHEY,
«OKOJIOTHYECKOE BUI000Pa30BaHHEY.

O0opynoBaHKe: KOJUIEKIHSI HACCKOMBIX C Pa3JINYHBIMH TUITAMH OKPACKH, HA0OP IUIOZ0B U CEMSIH, KOJUIEKLUs «[IprMepbl 3alIUTHBIX NPHCIOCOOICHHIH
Y )KUBOTHBIX», MOZIeNIb «OCHOBHBIE HAIIPABJICHHUSI YBOIIOLUNY, 00bEMHast Moe b «CTPOSHHE FOJIOBHOTO MO3T'a II03BOHOYHBIX).

Buoreorpaduueckas kapta Mupa, KoJuieKuust «@opMbl COXpaHHOCTH MCKOIAeMBbIX )KUBOTHBIX M pacTeHHI», Mojelb amuiukaius «[lepexpéct
XpOMOCOMY, BIIaXKHbIE Ipenapathbl «Pa3BUTHE HaceKOMOroy, «Pa3BuTHeE JIATYIIKN», MUKpoIpenapaT «J{po3oduna» (HopMa, MyTaruu GOpMbI KPbUIbEB
Y OKPAacKH Tela).

JlabopaTopHbIe M NpaKTHYeCKHe PadoOThI:

JlaGoparopnas padora Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTHUECKOMY KPHUTEPHUION.

JlabopaTopnas pabora Ne 2. «Onucanue npucrnocoOIeHHOCTH OPraHu3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHHe H Pa3BUTHE KU3HU Ha 3em.te.

JloHayuHble NPEACTABICHHS O 3aPOXKACHUH KU3HH. HayduHble runore3bl BOSHUKHOBEHHS XKU3HH Ha 3emiie: abHoreHes U naHcnepmus. XumMuueckas
3BOJIONNUS. AOMOTEHHBIH CHHTE3 OPraHNYECKUX BEIECTB U3 HEOPTaHUIECKUX. DKCICPUMEHTAIBHOE OATBEPKACHHE XUMIYIECKOH 3BOJIIOIINH.
HauanbHble 3Tanbl Ononorndeckoi somormu. I unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYP ¥ BOSHHKHOBEHHE ITPOTOKJICTKH.
IlepBeie kneTkn U ux 3Boronys. PopMupoBaHNE OCHOBHBIX TPYII KUBBIX OPTaHU3MOB.

PasButHe x13HU Ha 3emiie 110 dpam u niepuojaM. Katapxeii. Apxelickas v mpoTepo3oiickas 3pbl. [1aneo3oiickas opa u e€ nepro/Ibl: KeMOPHUICKHIA,
OPJOBUKCKUH, CUITypUHCKHIA, TEBOHCKUI, KAMEHHOYTOJIbHBIH, IEPMCKHUIA.

Mes3o3oiickas 3pa U €€ epuobl: TPUACOBBII, IOPCKUM, METOBOM.

Kaifno3olickasi apa 1 €€ nepropl: aneoreHOBbIH, HEOTeHOBBIN, AHTPOIIOI'€HOBBIH.

XapakTepuCTHKa KIIMMaTa ¥ Te0JIOTHYeCKuX mporeccoB. OCHOBHBIE 3TAIIbI 3BOJIIOLHMH PACTUTEIHLHOTO H JKUBOTHOTO MUpa. ApoMOp(hO3bl y pacTeHHI 1
JKMBOTHBIX. [losiBIIeHME, paciBeT U BBIMHUPAHHUE IPYIII KUBBIX OPraHU3MOB.

CucremMa OpraHuuecKoro Mupa Kak oTpaxkeHue BOIOLHH. OCHOBHbBIE CHCTEMAaTHYECKHE IPYIIIBI OPraHU3MOB.

OBoIONHUS YeJIOBEKa. AHTPOIOJIOrHS KaK Hayka. Pa3sBuTHe npencTaBieHuit 0 IPOUCXOXKACHUH YenioBeka. MeTo bl u3yueHus anTponoreHesa. Cxonacraa
U Pa3IMYus 4eJIOBEeKa M )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHE YeIOBeKa.

JlBmxkyrtuue cuiibl ((pakTopsl) aHTponoreHesa. HacnenctBeHHass H3MEHYMBOCTD U €CTECTBEHHBIH 0TO0p. OOIIeCTBEHHBIN 00pa3 XKHU3HH, U3TOTOBIICHHE
OpyAuH TpyZa, MBIIIUICHUE, PEUb.

OCHOBHBIE CTa/IMH M BETBH IBOJIIOLMHU YEJIOBEKA: aBCTPaIONUTEKH, UenoBek ymerblid, YenoBek npsiMoxoasiuii, YenoBek HeaHqepTaibekuil, YenoBek
pa3yMHbIii. Haxoku HCKOMaeMbIX OCTATKOB, BpeMsl CyIIIECTBOBAaHUs, 00JIaCTh pacIpOCTPaHEH s, 00BEM I'OJIOBHOTO MO3Tra, 00pa3 »KU3HU, OPYIHUsI.
Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE packl: €BpOIeonaHas (eBpasuiickas), Herpo-aBCTpaIOnIHAs (IKBATOpUAIbHAS ), MOHTOJIOUHAS (a3HaTCKO-
amMepuKaHckas). YepThl pUCIocOOICHHOCTH NIPECTaBUTEIIeH YeIOBEUSCKUX PAC K YCIOBHSAM CyLecTBOBaHUs. EnnHCTBO yenoBeueckux pac. Kpuruka



pacusma.
JleMoHcTpanuu:

Hoprpeter: ®. Peny, JI. [Tactep, A. W. Onapun, C. Mumnep, I'. Opu, Y. JapBun.

Tabauipl u cxembl: «Bo3HukHOBeHHE COTHEUHON CHCTEMBI», «Pa3BUTHE OpraHnuecKkoro Mupay, «PacturenbHas Kietkay, « KMBOTHas KIIeTKay,
«ITpokapuornueckas kierka», «CoBpeMeHHasi CHCTEMa OpraHH4ecKoro Mupay, «CpaBHEHHE aHATOMHUUYECKHX YEPT CTPOCHHS YeJIOBeKa U
4eJI0BEK00Opa3HbIX 00e3bsH», «OCHOBHBIE MECTA NMAJICOHTOJIOTMUECKUX HAXOI0K PEIKOB COBPEMEHHOT0 YeIoBeKay, «J{peBHeiime mroam»,
«/IpeBHue monn», «IlepBbie cOBpeMeHHbIE TI0AN», «HenoBeuecKkue pach».

O6opynoBanue: Myspki «IIporcxoxaeHue yenoBekay (OICThI aBCTpalloNUTeKa, MUTEKAaHTPOIIa, HeaH JepTalblia, KPOMaHbOHIIA), CJICTIKU HIIH
M300paKeHUsi KAMEHHBIX OPYAMI MEPBOOBITHOTO YeloBeKa (KaMHHU-HOMIephl, pyOriia, ckpebiia), FeOXpOHOIOrHYecKas TabuIa, KOoJueKius «DopMbl
COXPaHHOCTH MCKOIAEMBbIX KUBOTHBIX U PACTCHHI.

JlaGopaTopHble H MpaKTHYecKHe PadoThI:

IIpaktiueckas padora Ne 1. «/3yueHne nCKomaeMbIX OCTATKOB PACTEHUI U JKUBOTHBIX B KOJUICKITHSIX).

Dkckypeust « DBOIIOLHS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIH HITH KPAaeBEeJUECKUN My3ei).

Tema 3. OpranusMbl ¥ OKpY:KaloLasi cpeaa.

DKOJIOrus KaK HayKa. 3aJa4uu 1 pa3aelibl PKOJIOTHU. MeTo bl 9KOJIOTHYECKUX UCCIIEJOBAHUH. DKOJIIOrHUECKOe MUPOBO33PEHHE COBPEMEHHOT0 YeJIOBEKA.
Cpenbl OOUTaHUS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/LyIlIHAsI, IOUYBEHHAs, BHYTPUOPraHU3MEHHas.

Dkonorudeckue paxropsl. Kitaccudukarius sxonornueckux GpakropoB: abnoTHUECKHE, OMOTHYECKHE U aHTPOIIOTeHHBIE. J{eiicTBIE 3KOIOrn4ecKux
(hakTOpOB Ha OPraHU3MBI.

Abuotnueckue GaKkTOphI: CBET, TEMIIEPATypa, BIaXHOCTh. DoTonepuoau3m. [IpucrnocobieHns opraHu3MoB K JEHCTBHIO a0MOTHYECKHX (haKTOPOB.
Buosnoruyeckue puTMBl.

Buornueckue daxropsl. Buabl 0MOTHYECKHX B3aUMOJICUCTBUI: KOHKYPEHIIHS, XUI[HHYECTBO, CHMOHO3 1 ero (popmbl. [lapasutusm, kooneparms,
MYTyaJli3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJIGOHUYECTBO). AMEHCAIIN3M, HEUTpaIu3M. 3HaueHne OMOTUYECKUX B3aUMOJICHCTBHI JUIs
CYILECTBOBAHMS OPTraHU3MOB B IPUPOIHBIX COOOLIECTBAX.

DKOJIOrHYECKUE XapaKTEPUCTUKH MOMYJSIUK. OCHOBHBIE TOKA3aTEIH MOMYJISIIUH: YHUCICHHOCTD, INIOTHOCTD, POXKIAEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanys. JJiHaMuKa YUCICHHOCTH MOMYJISIIUH 1 €€ PeryJIsiius.

JleMmoHcTpanmu:

THoptperst: A. 'ymbonbar, K. @. Pynbe, 3. I'ekkens.

TaGnuubt u cxemsl: kapta «[IpupoaHbie 30HbI 3eminy», «Cpesibl 00UTaHUs OpraHu3MoBy, «Doronepuoanzmy, «Ilomynsauny, «3aKOHOMEPHOCTH POCTa
YHUCIIEHHOCTH NOMyuu nHdy3opuu-tydensku», «[lumessie nemmuy.

JlabopaTopHble H MpaKTHYecKHe PadoThI:

JlabopatopHas pabota Ne 3. «Mopdonorageckue 0COOCHHOCTU PACTEHUI U3 Pa3HBIX MECT OOUTAHHSDY.

JlaGoparopnas pabora Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

TIpaktuueckas pabora Ne 2. «IToac4ér mIOTHOCTH MOMYIISALIA pa3HBIX BUIOB PACTCHHID).



Tema 4. Coo01ecTBa 1 3K0JI0THYECKHE CHCTEMBI.

Coo0uiecTBo OpraHu3MoB — OnoreHo3. CTpyKTypbl OHOLICHO3a: BUIOBAsI, MPOCTPAHCTBEHHAs, Tpoduueckast (rmuiieBast). Buapl-nomunanTsl. CBS3M B
6uoleHo3e.

Dkonorndeckue cucteMsl (3kocucteMsl). [ToHsTHE 00 3KOCHCcTEME 1 OuoreoreHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBI: IPOIYLICHTBHI,
KOHCYMEHTBI, pefylIeHTbl. KpyroBopoT BelecTB U IOTOK YHEPTUH B dKocucTeMe. Tpoduyeckue (MUIEeBbIe) ypOBHU 3KocucTeMbl. [TuieBble nenu u
cetd. OCHOBHBIC [TOKA3aTeIM YKOCHCTEMBI: OroMacca, MPOAYKIHUs. DKOJIOTHIECKUe MUPAMHIbL: IPOAYKIHH, YUCICHHOCTH, Onomacchl. CBoOMCTBa
9KOCHCTEM: YCTOWYUBOCTh, CAMOpPETyJIsus, pa3Butue. Cykueccus.

IIpupoansie 3KkocHCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCTEMa XBOHHOTO WIIH LIMPOKOIUCTBEHHOTO Jieca.

AHTPOMNOreHHbIE SKOCUCTEMBI. ATPOIKOCHCTEMBL. YpOo3kocucTeMsbl. bruonormnueckoe u X031HCTBEHHOE 3HAYCHUE arPOIKOCHCTEM H YPOOIKOCHCTEM.
BuopaszHooOpasue kak (paxkrop ycroiuuBocTH 3kocucteM. CoxpaHeHHe OHOIOrHYECKOro pa3HooOpasust Ha 3emie.

VYuenue B. . Bepranckoro o 6uocepe. I'panuisl, coctaB u ctpykTypa 0uochepst. JKusoe Beriecto u ero pynkunu. OcodbeHHocTH Ouocdeps! kak
rII00aNbHON 3KOCHCcTeMBI. J[MHaMHUYecKoe paBHOBeCcHe U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTs! BemecTB 1 GMOre0XMMHUYECKHE IIUKIIBI AJIEMEHTOB (yriiepo/ia, a3ota). 30HaIbHOCTh Ouocdepsl. OCHOBHBIE OUOMBI CYIIH.

YenoseuecTBo B Orocdepe 3eMin. AHTPOIIOreHHbIe H3MEHEHUs B Onocdepe. ['100anbHbIe IKOIOTHYECKHUE POOIEMBI.

CocymecTBoBaHHE IPUPOIBI 1 uenoBeyecTBa. CoxpaHeHne OHopa3Hoo0pas3ms Kak OCHOBA yCTOHYHBOCTH Onoc(epbl. OCHOBA palMOHaIBHOTO
YIpaBJICHUs] IPUPOIHBIMU PECYPCaMH M MX UCHONb30BaHue. JloCcTHKEeHHs OMOJIOTHU M OXpaHa HPUPOJIBL.

JleMmoHcTpanmu:

Toptpetsr: A. JIx. Tencin, B. H. Cykaués, B. 1. BepHanckuii.

Tabnuubt u cxemsr: «ITuiieBsie nenu», «buoneHo3: coctas u cTpykTypay, «IIpupoaHsie coobuecTBay, «Llenu nuranusy», «IKoI0ru4ecKas
nupamuaay, «buocdepa u uenopex», «IkocucTeMa IUPOKOIHUCTBEHHOTO JIecay, «IKOCHCTEMA XBOMHOTO jeca», «buorenos Bogoéma, « ArpoieHos»,
«IIpumepHbIe aHTPOIIOTEHHBIE BO3JHCTBUS Ha MPUPOAY», «BakHeline HCTOYHUKY 3arps3HEHUs BO3/lyXa U IPYHTOBBIX Boy, «IlouBa — BaxkHeHast
cocTaBisironias 6uochepsr», «DakTopbl aerpaganuy nouy, «IlapHuKoBbIit 3QdexT», «DaKTOphl paJHOaKTUBHOTO 3arpsi3HeHus ornochepb», «OO0mas
CTpyKTypa 6uocepsi», «PactpocTpaneHue xu3Hu B onocheper, «O30HOBbI 3kpaH Ouochepsi», «Kpyrosopor yriaepona B buocdepe», «Kpyrosopor
a30Ta B MPUPOJEH.

O6opynoBanue: MoJieNb-anIuIuKalus « THmuaHble OHOIICHO3bI», repbapuil «PacTutenbHbIe coobiIecTBa», Kojutekiuu «buonenosy, «Bpeantenu
Ba)KHEHIINX CEBCKOXO3IHCTBEHHBIX KYIbTYP», TepOapun 1 KOJUICKIIMH PACTEHHUH 1 JKUBOTHBIX, IPHHAUISKAIIHME K Pa3HBIM SKOJIOTHYECKUM TPYIIIaM
oaHoro Buaa, Kpacuas kuura Poccuiickoit denepanuu, n300paxeHUss OXpaHIEMbIX BUIOB PACTCHHUIN U KUBOTHBIX.



IIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI T10 BMOJIOI'MH HA BA3OBOM YPOBHE CPEJJHEI'O OBLLIEI'O
OBPA30OBAHUA

Cornacao ®I'OC COO, ycTaHaBIHBaIOTCA TPEOOBAHUSA K PE3yIbTaTaM OCBOCHHS 00yJaIOMIUMUCS IPOrPaMM CPEIHETo 00IIero 00pa30BaHHUs:
JIMYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpyKType TMYHOCTHBIX pe3yJIbTaTOB OCBOCHUs NpeaMeTa « bronorusy» BblAeIeHb CIeAYIOINe COCTaBISIOINE: OCO3HAHHE 00YYatOIUMHCS
POCCHICKOH IpakJaHCKOH MICHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIEHOCTH M CAaMOOIIPE/IENICHUIO, HAJIMYHE MOTHBALINH K
00yUYEHHIO OHOJIOTUH, LISJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKACHHUI TNYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH U UCTOPUYECKUX TPaAULUil
Pa3BUTHS OMOJIOTMYECKOT0 3HAHHS, TOTOBHOCTb M CIIOCOOHOCTH 00Y4YaIOLIMXCSl PYKOBOJICTBOBATHCS B CBOEH AEATENLHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYLIUMH CHCTEME OMOJIOTHIECKOro 00pa30BaHusl, HAJIMYNE SKOJIOTMIECKOT0 IPAaBOCO3HAHMUS, CHOCOOHOCTH CTABUTH LU ¥ CTPOUTH
JKU3HEHHBIC TUIaHbI.

JIM4HOCTHBIE Pe3yNIbTAThl OCBOSHUSI peaMeTa « BHoIorus» 10cTUraloTest B €IMHCTBE y4eOHOI U BOCIIMTATENbHOM AESTENIbHOCTH B COOTBETCTBUH C
TPaJANLIMOHHBIMH POCCUHCKUMHU COLIMOKYJIbTYPHBIMU, HICTOPHYECKMMH U yXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IIPUHATHIMU B OOIIECTBE IPAaBUIAMU
¥ HOPMaMH MOBEJICHUSI U CIIOCOOCTBYIOT MPOLIeCCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS M CAMOPA3BHUTHSI, PA3BUTHsI BHYTPEHHEH ITO3UIMU JIMYHOCTH,
TIATPUOTH3MA, YBAKCHUS K 3aKOHY U IIPABOIOPSAKY, YEIOBEKY TPYy/la M CTapIIeMy IIOKOJICHHIO, B3aUMHOTO YBa)KCHHUS, OEPEKHOTO OTHOIIECHHS K
KyJIbTYpHOMY HAaCJIEMIO U TpaJuLMsIM MHOTOHAIIMOHAIEHOTO Hapoa Poccuiickoit deneparun, Npupoie U OKpysKarollen cpese.

JIn4HOCTHBIE PE3yNIbTAThl OCBOSHUsI y4eOHOro npeaMera « bBuoiaorus» A0ImKHEI OTpaXkaTh FOTOBHOCTh M CHOCOOHOCTb 00YUarOIIUXCst
PYKOBOACTBOBATHCS CHOPMUPOBAHHOM BHYTPEHHEH MTO3UIMEH THYHOCTH, CUCTEMOI IICHHOCTHBIX OPUEHTALHH, TIO3UTUBHBIX BHYTPEHHUX YOCHK ICHHI,
COOTBETCTBYIOMINX TPAAUIIMOHHBIM IIEHHOCTSIM POCCUIICKOTO 00IIeCcTBa, PACIIUPEHNE KH3HEHHOTO OIIBITA U OIIBITA JICSATEINFHOCTH B IIPOIIEcCce
peau3aliy OCHOBHBIX HAIIPaBICHUH BOCIIMTATEIbHOM AESATEILHOCTH, B TOM YHCIIE B YACTH:



1) rpa:kiaHCKOro BOCIIMTAHUSA:
c(hOpMUPOBAHHOCTD TPaXKJAHCKON MOZULIUH 00YYAIOIEroCst KaK aKTHBHOI'O M OTBETCTBEHHOT'O WICHA POCCHICKOTO 00ILEeCTBa;
OCO3HaHHE CBOMX KOHCTHTYLIMOHHBIX IIPaB M 0053aHHOCTEH, YBa)KCHNE 3aKOHA W TIPABOIIOPSAKA;
TOTOBHOCTB K COBMECTHOM TBOPUYECKOH IEATEIHOCTH NP CO3JAHUN Y4EOHBIX IPOEKTOB, PEIICHUH y4eOHBIX U TO3HABATENBHbIX 3a/1a4, BEIOJIHEHUU
OMOJIOrMYECKHX DKCIIEPUMEHTOB;
CIOCOOHOCTD ONPEAENIATE COOCTBEHHYIO MO3UIIMIO IO OTHOLIEHHIO K SIBICHHSM COBPEMEHHOM )KU3HU U OOBSICHATS e¢;
YMEHHUE YYUTHIBATh B CBOMX JIEHCTBUAX HEOOXOIMMOCTh KOHCTPYKTUBHOT'O B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMH YOSKICHUSIMH, KYJIbTYPHBIMU
LEHHOCTSIMU U COLIMAJILHBIM IOJI0XKEHHEM;
TOTOBHOCTB K COTPYHHYECTBY B IPOLIECCE COBMECTHOTO BBIMIOJIHEHHS yISOHBIX, [IO3HABATEIIBHBIX U HCCICIOBATENBCKIX 3a/1a4, YBAXKUTEILHOTO
OTHOIICHHSI K MHCHHIO OMIIOHEHTOB MPH 00CYKICHHUH CIIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO COICPIKAHUS;
TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCITHTAHUS

c(hOpPMHPOBAHHOCTH POCCUHCKO# IPaXKTAHCKON MACHTUYHOCTH, TATPUOTH3MA, YBAKEHHS K CBOEMY HapOy, YyBCTBAa OTBETCTBEHHOCTH Iepesi PoauHOMH,
TOPAOCTH 3a CBOM Kpal, cBoro PoauHy, CBOII SI3BIK U KYJIBTYpY, IPOILJIOE U HACTOSIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHOIICHHE K IPUPOIHOMY HACJICIUIO ¥ TAMSATHAKAM IIPHPOBI, TOCTIKEHUAM Poccnn B Hayke, HCKycCTBE, CHOPTE, TEXHOJIOTUSX, TPYIE;
CIIOCOOHOCTD OLIEHUBATD BKJIAJ] POCCHHCKHX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTUH, IOHUMaHUs 3HAYCHHs] OMOJIOTUH B TO3HAHMH 3aKOHOB
HPHUPOJIBL, B )KM3HH YEJIOBEKA U COBPEMEHHOr0 00IIEeCTBa;

uzelHas yoexx1EHHOCTb, TOTOBHOCT K CIIYXEHHMIO U 3auiuTe OTeuecTBa, OTBETCTBEHHOCT 3a €ro cyb0Yy;

3) AyXOBHO-HPAaBCTBEHHOT'0 BOCIIMTAHHUS:

OCO3HaHHE AyXOBHBIX IIEHHOCTEH POCCHHCKOTrO HAapo/Ia;

c(hOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STHYECKOTO TIOBEICHUS;

CHOCOOHOCTB OLICHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHbBIE PEIICHHs, ODHEHTHPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIA/Ia B TIOCTPOSHUE YCTONYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENISIM, CO3/IaHHIO CEMbH Ha OCHOBE OCO3HAHHOT'O MPHHSATHS [IEHHOCTEH CEMEHHOM )KU3HH B COOTBETCTBUH C
TpaauusMH HapooB Poccuu;

4) 3cTEeTHYECKOr0 BOCIIATAHMS:

3CTETHYECKOE OTHOLIEHHE K MUPY, BKIIFOYas 3CTETHKY ObITa, HAYYHOT'O M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOLICHHH;
MMOHMMaHHE YMOLUOHAIBHOTO BO3ACHCTBUS JKUBOU PUPO/BI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPKEHHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHUE IIPOSBIISITH KA4ECTBA TBOPUYECKOHN JIMIHOCTH;



5) pusnyeckoro BocuTaHusi, GOPMUPOBAHMS KYJIBTYPHI 310POBbsI H YMOIMOHAJIBLHOIO 61T ONOJY M

MOHMMaHKE M pean3aliys 30pOBOro 1 6e30macHoro oopasa KU3HH (310pOBOE MUTAHUE, COOIIOJICHUE TMTHEHUYECKUX TPABIII U HOPM,
cbaTaHCHPOBAHHBIN PEXKUM 3aHATUI U OTABIXA, PETYILIpHAst HH3UYECKasi aKTUBHOCTB), GEPEXXHOr0, OTBETCTBEHHOI'O U KOMIICTEHTHOTO OTHOLICHHUS K
cOOCTBEHHOMY (DM3MUYECKOMY M ICUXUYECKOMY 3/I0POBbIO;

MOHUMAHHUE LICHHOCTH MPABHJI MHAUBUIYAIBHOTO ¥ KOJUIEKTUBHOI'O O€30I1aCHOTO TIOBE/ICHUS B CUTYALHAX, YIPOXKAIOIINX 3[J0POBBIO M JKH3HH JIFOJICH;
OCO3HAHHE MMOCJIEACTBUI 1 HEMPHUATHS BPEAHBIX MPUBBIYCK (YIIOTPEOICHUS alIKOTOJIsl, HAPKOTUKOB, KypEHHS);

6) TPy10BOr0 BOCIIMTAHMSA:

TOTOBHOCTH K TPY/Y, OCO3HaHHE LIEHHOCTH MAaCTepPCTBa, TPYIOI00uUE;

TOTOBHOCTH K aKTUBHO# IEATEIbHOCTH TEXHOJIOTHYECKON 1 COLHAIBHOM HAIPaBICHHOCTH, CIOCOOHOCTh HHULMHUPOBATD, INIAHUPOBATH U
CaMOCTOSITEIIHO BBIMOJHSATH TAKYIO ACATEIBLHOCTD;

MHTEPEC K pa3In4HbIM chepaM NpoecCHOHATBHON IS TEeIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIH BEIOOP OymyIiei npodeccun u peaan3oBbIBaTh
COOCTBEHHBIC )KU3HCHHBIC TIaHbI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CAMOOOPa30BAHUIO Ha TIPOTSIKCHUHU BCEHl JKU3HH;

7) IKOIOTHYECKOT0 BOCMUTAHMA:

9KOJIOTMYECKH LIeJIeco00pa3Hoe OTHOLIEHHE K IPUPOE KaK HCTOUHHKY JKH3HHU Ha 3eMile, OCHOBE €€ CyIeCTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJIOIMYECKO KyIbTYpPhL: IPUOOPETEHHE ONBITA ITIAHUPOBAHHS TOCTYIIKOB M OLIEHKH UX BO3MOXHBIX OCIICACTBH 115
OKpY>KaloLleH cpelibl;

0CO3HaHME T7100aIbHOT0 XapaKTepa IKOJIOrHYECKHX MPOOJIEM U IyTeH UX pelieHus;

CIOCOOHOCTD MCIOJIB30BATh MPUOOPETaeMbIe IIPU U3YUCHUH OMOJIOTUY 3HAHUSI M YMEHUS IIPH PEIICHHHU MPOOJIeM, CBSI3aHHBIX C PAlIMOHAIBHBIM
HPHUPOJIONIOIIb30BaHNEM (COOIIOIEHNE TIPABHII TOBE/ICHHS B TIPUPO/IE, HAMIPABJICHHBIX HA COXPAHEHHE PABHOBECHS B 9KOCUCTEMAX, OXpaHy BUJIOB,
3KocUcTeM, brocdepsr);

AKTUBHOE HEMNPHUATHE NeHCTBUH, NPUHOCSIIMX BPE OKPYKAIOLIEH IPUPOIHOH cpejie, yMEHHE IPOrHO3UPOBATh HEOIAroNPHsTHBIE YKOIOTHYECKHEe
MOCJIEICTBYS IIPESANPUHUMAEMBIX ISHCTBUI U MPEAOTBPAIIATH UX;

HaJIMYHE Pa3BUTOrO HKOJIOTMYECKOrO MBIIIICHHS, 9KOJIOTHUECKON KYJIBTYPbI, OIbITA JeATeIbHOCTH YKOJIOTMUECKON HAIIPAaBICHHOCTH, YMEHHUS
PYKOBOZICTBOBATBCSI UIMH B I103HaBATEIbHOH, KOMMYHHUKATHBHOM M COLMAIIBHON IPAKTHKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOH 1eSITEIbHOCTH
9KOJIOTMYECKOH HalpaBJIeHHOCTH;

8) HeHHOCTH HAYYHOT' 0 NO3HAHUS:

c(hOpMHUPOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIIECTBEHHO NIPAKTHKH, OCHOBAHHOT'O Ha
JTajiore KyJbTyp, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI36IKOBOM M YUTATEIBCKON KYJIBTYPBI KaK CPEJICTBA B3aNMOACHCTBHUS MEXK/Y JIIOJbMH U TIO3HAHUS MUPA;

MMOHUMaHHe CrielU(UKH OMOIOTHU KaK HayKH, OCO3HAHHs €€ poiu B GOPMHUPOBAHHHU PALIMOHATIBHOTO HAYYHOTO MBIIIUICHUS, CO3JaHHHU [IEJIOCTHOTO



MPE/ICTaBICHUSI 00 OKPY)KAIOLIEM MHpPE KaK O SIMHCTBE MPUPO/IbI, YeTIOBEKa 1 00IIECTBA, B TO3HAHUH IPUPOIHBIX 3aKOHOMEPHOCTEH M pelICHUH
npo0ieM COXpaHEeHHs IPUPOIHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH 1JIsi COBPEMEHHOM IIMBUIIM3ALMU: 00ECIIeYeHHs] HOBOTO YPOBHS Pa3BUTHS MEIULIHBI, CO3/1aHUE
MePCIEKTUBHBIX OMOTEXHOJIOTHiA, CIIOCOOHBIX PeLIaTh PECYPCHBIE IPOOIEMbI Pa3BUTHS YSIIOBEYECTBA, IIOUCKA ITyTel BHIXO/A U3 TI100aIbHBIX
9KOJIOTMYECKHX IPo0IeM U obecrieueH s epexoia K yCTONUMBOMY Pa3BHTHIO, PALMOHAIBHOMY HUCIIOIB30BAHHIO IIPUPOIHBIX PECYPCOB U
(hOpPMHUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HH;

3aHHTEPECOBAHHOCTH B MOJIyYCHUH OMOJIOTMUECKUX 3HAHUH B LIEJISIX TIOBBIICHHS O0LIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, KaK
COCTaBHOM 4acTH (PyHKIHOHAIBHOM rPaMOTHOCTH 00yJaIoIHXcs, GOPMHUPYEMOil IPH U3YUeHUH OHOJIOTHH;

MOHUMAaHHE CYIIHOCTH METO/IOB I03HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOIB30BATh MOJIy4aeMble 3HAHUS ISl aHAIIM3a U
OOBSICHEHUSI SIBJICHUH OKPYKAIOIIEro MUpa ¥ NPOUCXOSIIMX B HEM U3MEHEHHUH, yMEHHE /1eNlaTh 000CHOBAHHBIE 3aKJIIOUCHHUS] HA OCHOBE HAYUHbIX
(haKTOB M UMEIOLIUXCS JaHHBIX C IIEJIBIO MOJIYYSHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIILHO HCIIOIb30BaTh OHOJIOTMUYECKIE 3HAHUS JUTS PEIICHHUS TPOOJIeM B PealIbHBIX )KU3HECHHBIX CHTYaLUsIX;

0CO3HaHHE LIECHHOCTH HAYYHOH AEATEIbHOCTH, TOTOBHOCTb OCYILECTBIIATH MPOEKTHYIO U UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHANBUAYAIBHO U B
rpymnie;

TOTOBHOCTB U CIIOCOOHOCTB K HENPEPHIBHOMY 00pPa30BaHHIO U CaMOOOPa30BaHMIO, K AKTUBHOMY MOJIy4E€HHIO HOBBIX 3HAHUH 110 OHOJIOTUH B
COOTBETCTBHH C XKM3HEHHBIMHU NOTPEOHOCTAMH.

METAIIPEJIMETHBIE PE3YJIbTATBI

MeranpeMeTHbIe Pe3yIbTaThl OCBOCHHUS y4eOHOro mpeamera « BHoIorusy BKIFOYAOT: 3HAYUMBIE 11 HOPMUPOBAHKS MUPOBO33PEHHS 00YIarOIIHXCS
MEXAUCLMILTHHAPHBIC (MEXIIPEIMETHBIC) OOLICHAYYHBIC OHATHUS, OTPAXKAIOLINE LETOCTHOCTh HAYIHOW KapTHHBI MHPA U CIECUU(UKY METOI0B
MO3HAHUSL, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIHs, SIBICHHE, IPOLIECC, CUCTEMA, HAy4YHBIH (paKT, MPUHIIKII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, HCCIIEJOBaHNE, HAOIIOACHIE, H3MEPEHNUE, SKCIICPUMEHT U IPYTHX), YHUBEPCAJIbHBIC y4eOHbIC ACHCTBHS
(nmo3HaBaTenbHBIC, KOMMYHHKAaTHBHBIC, PETYJISITHBHBIC), oOecneunBaroiie (GopMupoBaHue QyHKIIMOHAIBHOW IPAMOTHOCTH M COL[HATIBHON
KOMIIETCHIIUH 00YUYarOLIUXCsl, CIIOCOOHOCTh 00YYAIOLIMXCS UCTIONB30BATh OCBOCHHBIC MEXKTUCIUILTHHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U
YHHUBEpCaJIbHbIC yueOHbIC ISUCTBUS B TO3HABATEIBHON M COLMAIBLHOM IPAKTHKE.

MeranpenMerHble pe3yibTaTbl OCBOSHHS IPOrPaMMBbI CPEAHET0 00111ero 00pa3oBaHus JOJDKHBI OTPaXKATh:

OBJi1ajieHNe YHHBEPCAJILHBIMH Y4eOHbIMHU M03HABATEIbHBIMH JI€fiCTBHSIMM:

1) 6a30BbIe JJOrHYeCKHE el CTBH:

CaMOCTOSTENBLHO (POPMYITHPOBATH H aKTYaIU3HPOBATH [IPOOJIEMY, pACCMATPUBATH €€ BCECTOPOHHE;

HCIIOJIb30BaTh IPU OCBOCHHUHU 3HAHHUH MTPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIN3a, CHHTE3a, CPAaBHEHUS, KiIacCH(HUKaInu, 00001IeHNs ), pPACKPHIBATH
CMBICJI OMOJIOTHYECKUX MOHTHI (BBLACIATH UX XapaKTepPHbIC MPU3HAKH, YCTAHABIMBATh CBSA3H C APYTHMH ITOHATHSIMN);

OIpeNIeIISITh e ACATEIbHOCTH, 33/1aBasi TapaMeTpPbl U KPUTEPUH MX JOCTHKEHHUS, COOTHOCHTD PE3yJIbTaThl JCATEILHOCTH C IOCTABICHHBIMH LIETISIMH;



HCIIOJIb30BaTh OMOJIOTHYECKHE IIOHATHS [JIsl O0BSICHEHHS (DaKTOB U SIBJICHUIH XKHBOU IPHPOJIBI;

CTPOMTH JIOTHYECKUE PACCYKACHUS (MHIyKTUBHBIE, 1€lyKTHBHBIE, 110 aHAJIOTHH ), BBISBIISTH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPHBAEMBIX
SIBJICHUSIX, YOPMYITMPOBATH BBIBOJIBI U 3aKITIOUCHNS;

HPUMEHSATb CXEMHO-MOJIENIbHBIE CPE/ICTBA JUISl NPEJICTABICHHS CYIIECTBEHHbIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OHOJNIOrHYECKUX 00bEKTaX, a TAKKE
MIPOTHUBOPEYHH PAa3HOTO POJIA, BBISBICHHBIX B PA3IMYHBIX HH)OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IJIaH PEIICHHS MPOOJIEMbI C YUETOM aHaIN3a UMEIOIINXCS MATePHAIIBHBIX 1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCHTBH KOPPEKTHUBBI B 1€ITEIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3yIbTATOB LEJISM, OLICHUBATh PUCKH TTOCIIEACTBUH AEATEIBHOCTH;
KOOPJIMHUPOBATH U BBIIOJIHATH pabOTY B YCIOBHSAX PEAILHOI0, BUPTYAJILHOI'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJIECHHE IPU PELICHUH )KU3HEHHBIX IIPOOIIEM.

2) 6a3zoBbIe HCCIEI0BATEIbCKHE IEHCTBHA:
BJIaJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATENLCKOM M IPOCKTHOM ICSTEIBHOCTH, HABBIKAMH Pa3peIIeHHUs MPOOJIeM, CTIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSTEIIBHOMY MOMCKY METOIOB PEIICHHUS NMIPAKTHYECKNX 3a/1a4, IPIMEHECHHUIO PA3JIMYHbIX METOIOB O3HAHUS;
UCIIOJIb30BaTh Pa3JIMYHBIC BUJIBI ICTEILHOCTH IO IMOJTYYCHUIO HOBOTO 3HAHMSI, €r0 HHTEPIPETALNY, IPEOOPa30BaHUIO U IPUMEHEHHUIO B yUeOHBIX
CHUTYyaIUsIX, B TOM YHCJIE IPH CO3MaHIN YIEOHBIX U COIMANIBHBIX ITPOCKTOB;
(hOopMHPOBATh HAYYHBIH TUIT MBILUICHHUSL, BJIaICTh HAYYHON TEPMHHOJIOTHEH, KITIOUEBBIMHU TOHATHSIMU U METOAMH;
CTaBUTH M (POPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHOM S TEIbHOCTH H )KM3HEHHBIX CHTYaIIUsIX;
BBISBIIATH IPUYNHHO-CIICICTBEHHBIE CBS3H M aKTyaIM3UPOBATh 33/1a4y, BBLABUTATh TUIIOTE3Y €€ PELICHNs], HAXOIUTh apTYMEHTHI IS JOKa3aTeIbCTBA
CBOUX YTBEPIKICHHIA, 33/1aBaTh ITAPAMETPHI U KPUTCPHUHU PEILICHUS;
AQHAJIM3UPOBATh IIOJTYUYCHHBIE B XOJI€ PEIICHHS 3a/Ja4ll Pe3yibTaThl, KPUTHUECKH OL[CHUBATh UX JOCTOBEPHOCTH, IIPOrHO3UPOBATh H3MCHEHHE B HOBBIX
YCIIOBUSIX;
JTaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLICHUBATh IPHOOPETEHHBII OIIBIT;
OCYILIECTBIISTH LieJICHAIPABICHHbIH MOKCK IIEPEHOCA CPEACTB M COCOOOB JEHCTBHS B IPOGECCHOHATIBHYIO CPELY;
YMETh NIEPEHOCUTh 3HAHHUS B IO3HABATEIILHYIO U IIPAKTHYECKYIO 00JIACTH KU3HEICITEIbHOCTH;
YMETh HHTETPHPOBATH 3HAHHS U3 PA3HBIX MPEIMETHBIX 00J1acTeil;
BBIZIBUTATh HOBBIC U/ICH, IPE/UIAaraTh OPUTHHAIIBHBIC OIXO/bI M PEIICHHUS, CTABUTH IPOOJIEMBI 1 33/1a4H, IOIyCKAIOLIHUE alIbTepPHATHBHbIC PEIICHUSL.

3) pabora c nHpopmanmeii:

OPUEHTHPOBATHCS B PA3IIYHBIX HCTOYHHUKAX HH(POpMALH (TEKCTe yueOHOro MocobHs1, HayIHO-TIOMYIISIPHOI JINTepaType, OHOIOTHYECKUX CIIOBAPSIX U
CIIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B FIHTepHETE), aHATHN3UPOBAaTh HHGOPMALIUIO Pa3INYHBIX BUIOB U (OPM MPEACTABICHUS, KPHTHICCKH
OLICHUBATbH €€ OCTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(hopMyIHPOBATH 3aIIPOCHI U MPUMEHSTH Pa3IM4YHbIC METO/IBbI TIPH IOUCKE U 0TOOpEe OMoIornueckoil nHdopMannu, HeoOX0JUMOM ISl BHITTIOJTHEHUS
y4eOHBIX 3a7ay;

HnpHOOpPETaTh OMbIT HCIONB30BaHMs HH(POPMAILIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOT i, COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOI'O HCIIOIB30BAHMS



Pa3IMYHBIX TOMCKOBBIX CHCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTHMAIIBHYIO (POPMY MpeICTaBICH S OMOIOrHYecKoi HHpOpMaIK (CXeMbl, paMKy, AUarpaMMBbl, TaOIHIbI, PUCYHKH U
Apyroe);

HCIOJIb30BaTh HAYYHbIN S3BIK B KAYECTBE CPEACTBA IIPH paboTe ¢ OHOIOrHYecKoil HHpOpMaLHeil: TPUMEHITh XUMHYECKUe, QH3NIECKHE U
MaTeMaTHYECKHEe 3HAKH 1 CHMBOJIBI, HOPMYIIbI, a00peBUaTypy, HOMCHKIIATYPY, HCIOJIB30BATh M MPEOOPa30BHIBATH 3HAKOBO-CHMBOJINYECKUE CPEICTBA
HAIJIAHOCTH;

BJIa/ICTh HABBIKAMH PACIIO3HABAHMS M 3aLIUTHI HHPOpMAIH, THGOPMAIMOHHOH 0€30MaCHOCTH JIUYHOCTH.

OBJ1ajieHNe YHUBEPCATLHBIME KOMMYHUKATHBHBIMM 1elCTBHSAME:

1) oO1eHue:

OCYILIECTBIISITH KOMMYHHKAIIUK BO BeeX chepax KU3HU, aKTHBHO YYaCTBOBATH B THAJIOTE HIIM AUCKYCCHH T10 CYLIECTBY 00CYKIaeMol TeMbl (yMeHHe
3a]]aBaTh BOIIPOCHI, BBICKA3bIBATh CY)KACHUS OTHOCUTENIBLHO BBITIOIHEHHUS MIPE/IaraeMoii 3a1auu, yYUThIBATh HHTEPECHI U COTIACOBAHHOCTD TTO3UIIHI
JPYTUX YYaCTHUKOB JIHAJIOra WM JUCKYCCHH);

pacro3HaBaTh HeBepOAJIbHBIC CPECTBA OOICHHSI, IOHUMATh 3HAYCHHE COLMAIbHBIX 3HAKOB, HPE/NOCHUIOK BOZHUKHOBEHHS KOH(INKTHBIX CUTYAIHH,
YMETh CMSr4aTh KOHMIUKTHI U BECTH EPETOBOPHI;

BJIAJICTh PA3JIMYHBIMH CIIOCOOAMU OOILECHUS ¥ B3aUMOJICHCTBUSL, TIOHUMATh HAMEPECHHS IPYTUX JIFOJICH, TIPOSBIIATH YBAXKUTEIFHOE OTHOLICHUE K
cobeceTHIKY U B KOPPEKTHOH (popMe popMyIupoBaTh CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUYKY 3PECHHS C HCIIONB30BAHUEM S3bIKOBBIX CPEICTB.

2) coBMeCTHAasI 1eITeJIbHOCTD:

MOHMMAaTh M UCIOJIb30BaTh IPEHMYIIECTBA KOMAHHOW U MHIUBHYaJIbHOIH paOOThI IPH PELICHHH OHOJIOTHYECKOH TPo0IeMbl, 000CHOBBIBATh
HEOOXOMMOCTb MPUMEHEHHS TPYIIIOBHIX (JOPM B3aUMOJICHCTBHS [P PEILICHUH Y4eOHOH 3a1aun;

BBIOMPATh TEMATHKY M METO/IbI COBMECTHBIX JICUCTBUH € y4ETOM OOIINX HHTEPECOB M BO3MOXKHOCTEH KaXIOr0 4eHa KOJICKTHBA;

MPUHUMATD LIEJIM COBMECTHOI AEATEIbHOCTH, OPTraHU30BbIBATh M KOOPIUHUPOBATH JCUCTBHS IO €€ JOCTHIKEHHIO: COCTABJIATH IUIaH ICHCTBUM,
pacrpeessaTh pojiy ¢ y46TOM MHEHHUH Y4aCTHUKOB, 00CYXIaTh Pe3yJbTaThl COBMECTHOW paboThI;

OLICHMBATh KA4ECTBO CBOETO BKJIA/Ia M KAXKIOT0 YYaCTHUKA KOMaH IbI B OOIINIT pe3ysIbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

IpeAIaraTh HOBBIC IIPOEKTHI, OLIEHUBATh UJCHU C MTO3ULUH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKOH 3HAYNMOCTH;

OCYLIECTBIISATh MIO3UTUBHOE CTPATErUUECKOE MIOBEICHNE B PA3JIMUHBIX CUTYAIUSX, POSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITH HHUIIUATUBHBIM.

OBJj1aieHNe YHHUBEPCATbHBIMHU PeryJsiTUBHBIMH 1€ CTBUAIMU:

1) camoopranuszanms:

UCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHKS JUTS BBISIBIICHUS TPOOJIEM U UX PELICHHS B )KM3HECHHBIX M YYeOHBIX CUTYaIHsX;

BBIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHHH LIEJIEBBIC U CMBICIIOBbIC YCTAHOBKHU B CBOMX JACHCTBHUSX U IMIOCTYIKAX [0 OTHOIICHHIO K )KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 370POBBIO OKPYKAIOIIHX;



CaMOCTOSITEIIHHO OCYIIECTBIISTD O3HABATENIBHYIO JEATEIbHOCTb, BBISABIISATH TPOOJIEMBI, CTABUTh H (YOPMYIIUPOBATH COOCTBEHHBIE 331241 B
00pa30BaTenbHOM AESTENBHOCTH U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEIIbHO COCTABIISITh IUIAH PELIEHHs MPOOIEMBbI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEIIIOYTEHHUIA;

JTaBaTh OLICHKY HOBBIM CUTYallUsIM;

PacIIMPsTh PAaMKU y4eOHOro IpeiMeTa Ha OCHOBE JIMYHBIX NPEIIOYTEHHUIH;

Jie1aTh OCO3HAHHBII BHIOOD, apIyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHNUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

C1oco0CTBOBaTh (POPMHUPOBAHUIO U NIPOSIBICHHIO IIMPOKOH 3PYIHULIMH B pa3HbIX 00JIACTAX 3HAHUH, TTOCTOSHHO MOBBIIIATH CBOH 00pa30BaTeIbHbIN U
KyJbTYpHBIH YPOBEHb.

2) cCaMOKOHTPOIb:

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTbh KOPPEKTHBBI B [ICATEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YIbTATOB LIEIIAM;

BJIA/ICTh HABBIKAMH [103HABATEJILHOH pehIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX IeHCTBHI U MBICIIMTEIbHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUIH,
HCIIOJIb30BaTh MPUEMBI pehIIEKCHH IS OLICHKH CUTYaIMH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PHCKU M CBOEBPEMEHHO NMPUHUMATH PELICHUS M0 X CHIDKCHHUIO;

MPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MIPU aHAIIU3E PE3yIbTaTOB ACATEIbHOCTH;

3) npuHsiTUe ce0sl U JPYruX:

NPHHUMATh ce0s, TOHUMAast CBOM HEJJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI M aPI'yMEHTHI IPYTUX [IPU aHAJIU3€ PE3yIbTaTOB JEsATEIbHOCTH;
IIPU3HABATH CBOE IIPABO U IPABO JPYTHX HA OMIUOKH;

pa3BHBaTh CHOCOOHOCTH TOHUMATh MUP C IIO3UIIUHU APYrOro YeIOBeKa.

NPEJMETHBIE PE3YJIbTATbI

IIpenmernsie pe3ynbTaThl ocBoeHus nporpammbl COO 1o Ouosioruu Ha 6a30BOM ypOBHE BKIIIOUAIOT crelduueckue uis yaeOHOro mpeamera
«buonorusy HayYHbIE 3HAHUSI, YMEHUS M CIOCOOBI IEHCTBHI 110 OCBOSHUIO, HHTEPIPETALIHH

1 IpeoOpa3oBaHUIO 3HAHUH, BUJIbI AESATEIBHOCTH MO MOTYYEHHIO HOBOT'O 3HAHMS ¥ IPUMEHEHHIO 3HAaHUI B Pa3INYHbIX YUeOHBIX CUTYALHAX, 8 TAKXKE B
peaNbHBIX KU3HEHHBIX CUTYALUSX, CBA3aHHBIX C Onosiorueil. B mporpamMme npeamMeTHbIe pe3ysbTaThl MPEICTABICHBI [0 FOaM 00y4eHHUSI.

IIpenmerHbIe pe3ynbTaThl OCBOCHHS yueOHOro peameta «buonorus» ¢ 10 knacce NOHKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTD 3HAHUIT O MECTE U POJI OMOJIOTMH B CHCTEME HAYYHOTO 3HAHHSI €CTECTBEHHBIX HayK, B YOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUpPa H HAYYHOTO MHPOBO33PEHHUS, O BKJIAJIC POCCUICKHX 1 3apyOeKHBIX YUEHBIX-OHOJIOrOB B pa3BUTHE OUOJIOTHH,
(YHKLIHMOHAIBHON rPaMOTHOCTH YeJIOBEKa JUIsl PeLIeHHs )KM3HEHHbIX 3a/1a4;



YMEHHE PacKpbIBATh COEP KaHIE OHOIOIMYSCKIX TSPMUHOB U TIOHATHIL: KU3Hb, KJIETKA, OPTraHU3M, MeTab0IH3M (0OMEH BEIIECTB U IPEBPAIICHIE
SHEPruH), TOMeocTas (CaMOperyJIsiiiys ), ypOBHEBasi OPraHU3aIIUs KUBBIX CHCTEM, CAMOBOCIIPOM3BeIcHNE (PEIPOIYKIIHS ), HACIEICTBEHHOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHE U3/1araTh OHONIOrndecKue TCOPHH (KICTOUHAS, XPOMOCOMHAsI, MyTal[IOHHAs, IICHTPaJIbHAS JOTMa MOJICKYIAPHOH OHOJIOTHY), 3aKOHBI

(I'. Menpemns, T. Moprana, H. 1. BaBunosa) u yuenus (0 IeHTpax MHOT000pa3ust ¥ IPOUCXOXKICHHS KyJIbTYpHBIX pacTenuii H. 1. BaBunosa),
OIpeIesIsITh IPAHULIBl UX IPUMEHHUMOCTH K J)KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOJaMH Hay4HOT'O MO3HAHHS B OMOJIOrUN: HAOJIIOICHUE M OITMCAHUE )KUBBIX CHCTEM, TIPOLIECCOB U SIBICHUH, OPraHu3aIus 1
MIPOBEICHIE OUOJIOTHYECKOTO SKCIEPHMEHTA, BEIIBIKEHHE TUIIOTE3b], BBISIBICHHE 3aBICHMOCTU MEX/Ty HCCICIYeMbIMH BETNIHHAMH, 00BICHCHHE
MOJTyYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAaHHBIX HAYYHBIX IOHATHH, TEOPUIl M 3aKOHOB, YMEHHUE JIETIaTh BHIBO/IBI HA OCHOBAHHH ITOJIYYCHHBIX PE3YJIbTATOB;
YMEHUE BbIJIEIIATD CYLIECTBEHHbIE IPHU3HAKU BUPYCOB, KJIETOK POKAPUOT U 9YKapHOT, OJHOKIETOUHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH
HPOLIECCOB: OOMEHA BEILECTB U MPEBPALLECHUS SHEPTUH B KJIeTKe, (OTOCHHTE3a, IIIACTUYECKOr0 M SHEPreTHYECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a,
Melo3a, OIIOAOTBOPEHNUS, PAa3MHOKCHHS, HHAUBUYaIbHOTO PAa3BUTUS OpraHU3Ma (OHTOTCHE3);

YMEHHE IPUMEHATD IIOTy4eHHbIE 3HAHUS JJIsI 00BACHEHHS OHOJIOTHYECKHX MIPOLECCOB U SBJICHHIA, JUI IPUHATHSL IPAKTUYCCKUX PCIICHUMH B
MOBCEAHEBHOM XU3HHU C LIeNbI0 o0ecredeHust 6e30acCHOCTH CBOETO 3/I0POBbS U 310POBbsl OKPYKAIOLIHX JIIO/ICH, COOII0IeHHST HOPM TPaMOTHOTO
MOBEJIEHHs B OKpYKaloIel IPUPOHOH cpelie, IOHUMMaHHEe HEOOXO0IMMOCTH UCTIONb30BaHUS JOCTHKEHUH COBpPEMEHHON OHOIOrUU 1 OMOTEXHOIOT Ui
I PALOHATFHOTO IPUPOIOIOIE30BaHYS;

YMEHHE pelaTh 1eMEeHTapHble FeHeTHYECKHE 3a/1a4i Ha MOHO- M JMIrHOPHIHOE CKPEIIMBAHKE, CLIETUICHHOE HACIEJOBAHUE, COCTABIIATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHMS UL IPEICKa3aHusl HAacleJOBaHHs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOIHATH JIaA00paTOPHEIC ¥ IPAKTUYECKHE PAOOTHI, COOII0AATh IPaBIIa IPH paboTe ¢ y4eOHBIM K Ta00PAaTOPHBIM 000pYIOBaHHEM;
YMEHHE KPUTHYECKU OLCHUBATh U HHTEPIPETUPOBATH HHPOPMAIHIO OHOIOIHYECKOTr0 COAEPKaHuU, BKIIIOYAIOITYIO IICEBI0OHAYYHbIC 3HAHUS U3
Pa3INYHBIX HCTOYHUKOB (CPEACTBA MAacCOBOM MH(MOPMALMH, HAYYHO-TIOMYJISIPHbIE MAaTEPHAJIbl), STHYECKHE ACTIEKThl COBPEMEHHBIX MCCIIEI0BAaHUIT B
OHOJIOTHH, MEIULIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBCHHBIC MICHMEHHBIC H YCTHBIE COOONIEHNUS, 00001I1as OHOIOrHIeCKy 0 HHOPMAIIUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCIOJIB30BATh MOHATUHHBIN ammapaT OMOJIOTHH.

IIpenmeTHbIe pe3ysbTaThl OCBOCHHUS ydeOHOTo mpeaMeTa «buonorusi» B 11 Kiaacce 10DKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTD 3HAHUIT O MECTE U POJIK OMOJIIOTMH B CHCTEME HAYYHOTO 3HAHHsI €CTECTBEHHBIX HayK, B YOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAY4YHON KapTUHBI MUPa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAI€ POCCUHCKHUX 1 3apyOeKHBIX YUEHBIX-OH0JIOr0OB B pa3BUTHE OUOJIOrHH,
(YHKIHMOHAIBHON rPaMOTHOCTH 4eJIOBEKa JUIsl PeLeHHs )KM3HEHHbIX 3a/1a4;

YMEHHUE PaCKpBIBATh COCPIKAHNE OMOJIOTNYECKUX TEPMHUHOB U ITOHATHI: BHI, MOMYJISLHNS, FeHO(OH, IBOIIOLHS, IBUKYIINE CHIIBI ((haKTOPbI)
9BOJIIOLIUH, TIPUCTIOCOOJICHHOCT OPraHU3MOB, BUI000pa30BaHKE, IKOJIOTHYECKHE (haKTOPbL, SKOCHCTEMA, IIPOIYIICHTbI, KOHCYMEHTHI, PEIYLICHTHI,
LIeNU MMTaHUs, YKOJIOTHYEeCKas MupaMuia, OHOreoleHo3, ouocdepa;

YMEHHE U3JaraTh OMOJIOruIecKue TeoOpHu (IBoonnoHHast Teopust Y. JlapBuHa, CHHTETHYECKAs! TEOPHS BOJIOLMH ), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apogpieBoro cxonctea K. M. Bapa, yepenoBanust riaBHbIX HamnpaBiieHuit 1 myteit spomorn A. H. Ceepriosa, yueHus o 6uochepe B.



W. Bepnaackoro), onpeaessTh TPaHUIbl KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMH Hay4HOT'O O3HAHHS B OMOJIOrUN: HAOJIIOICHUE M OITMCAHUE )KUBBIX CHCTEM, TIPOLIECCOB U SIBICHUH, OPraHu3aIus 1
HPOBEICHHE OHOJIOrHYECKOr0 HKCIEPUMEHTA, BBIABH)KEHHUE THIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXK/LY HCCIISYEMbIMH BETMUMHAMHU, OOBSICHEHHE
HOJIy4EHHBIX PE3yJIbTATOB, HCIIOIb30BAHHBIX HAYUHbIX TIOHSATHH, TEOPUIA U 3aKOHOB, yMEHHE A€JIaTh BbIBObI HA OCHOBAHUH ITOJIy4E€HHBIX PE3YJIbTATOB;
YMEHHUE BBIACIATD CYILICCTBEHHBIC IPH3HAKH CTPOCHHUS OMOJIOTHYECKHX 00BEKTOB: BUIOB, MOMYJISIHI, IPOYLEHTOB, KOHCYMEHTOB, PEIYLICHTOB,
OMOreoIIeHO30B 1 DKOCUCTEM, 0OCOOEHHOCTH TPOLIECCOB: HACIEACTBEHHONH H3MEHUYMBOCTH, €CTECTBEHHOT0 0TOOpa, BUI00Opa30BaHus,
HPUCIIOCOOJICHHOCTH OPTraHU3MOB, JEHCTBHS KOJIOTHYECKHX (HaKTOPOB HA OPraHU3MBI, IEPEHOCA BEIECTB U OTOKA YHEPTUH B IKOCUCTEMAX,
AQHTPOIOr€HHBIX M3MEHEHHH B 9KOCUCTEMAX CBOCH MECTHOCTH, KPYTOBOPOTA BELIECTB M OMOTCOXMMHYECKHX [IUKJIOB B OHocepe;

YMEHHE IPUMEHSATD TOJIyYCHHbIC 3HAHUS U1l OOBSCHEHUS OMOJIOTHYECKHUX HPOLIECCOB U SIBJICHUM, ISl IPHHATUS IPAKTHYECKUX PEIICHUIT B
MOBCEAHEBHOM JKM3HHU C LIeJIbI0 o0ecriedeH st 6e30MacHOCTH CBOETO 3I0POBbs U 3710POBbsl OKPY’KAIOIIUX JIIOAAEH, COOI0IeHUST HOPM I'PaMOTHOTO
HOBEJCHHS B OKpY’Karolleil MPUPOIHOH cpee, MOHUMaHHe HE0OXOJUMOCTH MCIIOIb30BAHUS JIOCTHXKEHUH COBPEMEHHOM OHOJIOrUH 115
PaLMOHAIBHOTO IIPHPO/IOIOJIB30BAHUS

YMEHHUE PeIlIaTh JIEMEHTAPHbIE OMOJIOTMYECKHE 3a/1a41, COCTABILITH CXEMBI TIEPEHOCA BEIIECTB U SHEPTUH B 9KOCHCTEMaX (LIS TUTaHus);

YMEHHE BBIMIOJIHATH J1a00paTOPHBIC U TIPAKTUYECKUE PaOOThI, COOII0IATh TpaBuia MpU paboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYIOBAHHEM;
YMEHHUE KPUTHUECKH OIICHUBATH ¥ HHTEPIPETHPOBATh HH(OPMAIINIO OHOJIOTHYECKOTO COEPIKaHUsI, BKITIOYAIOLIYIO [ICEBIOHAYYHbIC 3HAHUS U3
Pa3JIMYHBIX HCTOYHUKOB (CPEACTBAa MACCOBOI MH(OPMAILMH, HAYYHO-TIOMYJISIPHBIE MaTEpHaJbl), pACCMAaTPUBATh III00ANIbHBIC SKOJIOTHYECKUE TPOOIEMbI
COBPEMEHHOCTH, ()OPMHUPOBATH [10 OTHOLICHHUIO K HUM COOCTBEHHYIO MO3HULIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHbMEHHBIC U YCTHBIE COOOLICH S, 000011ast OHOIOrHYECKYI0 HH(POPMALHIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
WCIOJIB30BATh MOHATUHHBIN ammapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne Konunyectso yacos
HanmeHoBaHwWe pa3aenos n Tem nporpammbl

JNeKTpoHHbIe (undposbie)

n/n Bcero KoHTponbHble paboTbl MpakTuyeckue paboTbl 06pasoBaTe/ibHble pecypcb
Bubnyoteka
1 Buonorus Kak Hayka 3 0 0.5 L[ttps m. ed /7f41c292]]
Bbunb
2 usble cuctembl M UX OpraHm3auus 4 0 0.5 L[ttgsl}l;r?ng}éasoo ru/7f41c292]]
3 XUMMYECKMI1 COCTaB U CTPOEHUE KNETKU 23 1 15

[[Bubnnoteka LLOK



Ne Konunuectso yacos JNeKTpoHHbIe (undposbie)
HanmeHoBaHuWe pa3aenos 1 Tem Nporpammsl
n/n Bcero KoHTposibHble paboTbl MpaKTnyeckune paboTbi o6pasosaTenbHble pecypebl

https://m.edsoo.ru/7f41c292]]

[[Bubnunoteka LLOK

4 HU3HeneAaTeNbHOCTb KNeTKK 7 0 0 https://m.edsoo.ru/7f41c292]]
5 I(’)aaMHomeHme Y MHAMBUAYaNbHOE Pa3BuUTUE 8 1 1 [[Bu6amoTeka LIOK
PranMsmos https://m.edsoo.ru/7f41c292]]
6 HacneacTBeHHOCTb M M3MEHYMBOCTD
opraHM3mos 15 1 15 [[Bubnnoteka LLOK
7 Cenekums opraHn3mos. OCHOBbI https://m.edsoo.ru/7f41c292]]
61oTEXHONOTUM g o o [[Bu6anoTeka LIOK
https://m.edsoo.ru/7f41c292]]
8 Pe3epBHOe Bpemsa 0 0 0 [[Brbamotera LIOK

it //

d [7£41 20921
NtPS// M. easoo.ru/ 714 1CZ3 21|

[,06aBUTb CTPOKY

OBLLEE KOJTMYECTBO YACOB NO NMPOTPAMME 68 3 5
11 KJIACC
Ne HavmeHoBaHMWe pa3fenos n Tem Konunuectso vacos INeKTPOoHHbIe (umdpoBbie)
n/n nporpammel Bcero KoHTponbHble paboTbl MpaKTuyeckue paboTbl obpasoBaTesibHble pecypcbl
Bubnunoteka LLOK
1 3BoNIOLMOHHasA 6ronorus 18 1 1 [t L

https://m.edsoo.ru/7f41cc74]]

2 BO3HMKHOBEHME U Pa3BUTUE KU3HU Ha 15 1 0.5 [[BubnanoTeka LOK




NMPOrPAMME

Ne HanmeHoBaHue pa3nenos 1 tem Konuyectso Yacos dneKkTpoHHble (undposbie)
n/n nporpammbl Bcero KoHTponbHble paboTbl [paKTuueckune paboTbl obpa3soBaTenbHble pecypchbl
3emne https://m.edsoo.ru/7f41cc74]]
3 o 10 1 1 [[BMbnnoTeka LLOK
PraHM3Mbl 1 OKpYKaloLlan Cpeaa https://m.edsoo.ru/7f41cc74]]
CoobLecTBa U 3KONOrMYECKME 14 1 0 [[BubamoTeka LLOK
——cuctemsl https://m.edsoo.ru/7f41cc74]]
5 Buocdepa 8 0 0 [[Bubnnoteka LLOK
https://m.edsoo.ru/7f41cc74]]
6 Pe3epBHbIl ypOK 2 0 0
[,06aBUTb CTPOKY
OBLLEE KO/IMYECTBO YACOB MO 63 4 25



YYEBHO-METOAUWYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O IIPOLIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPHAJIBI 1J151 YYEHUKA

* buonorus / [Taceunux B.B., Kamenckuit A.A., Py6rios A.M. u apyrue /Ilog pen. Ilaceunnka B.B., AkimonepHoe obmectBo «M31aTenscTBo
«IIpocsemenne»

METOJUYECKHUE MATEPHUAJIBI JIAA YUYUTEJIA

M.B.Beiconkas TpeHaxkep no obuei ouosnoruu s yuamuxcs 10-11 knaccos u nocrynatommux B BY3b1. TpennpoBouHsie 3a1aun — Bonrorpan:
Vuurens,2005.

M.B.Beicoukas O6uias 6uonorus 9-11 knaccbl: pa3HOypOBHEBBIC YIIPa)KHEHUsI U TECTOBBIE 3a1aHus— Bonrorpaa: Yuurens,2008.
T.A.Adonuna. [Ipakruueckoe nocodue ¢ 3amanusmu.- M.:@opym-unrpa, 2009



I".U.JIepuep. Ypoxu 6uonoruu. O6mas 6uonorus.10-11 knacesl. Tectsl, Borpocsl, 3aaa4un.- M.: Dxkemo,2005
JI.B.Copokuna. Temaruueckue 3a4étsl o 6uosoruu B 10-11 kiaccax - M.:Coepa,2008
B.B. [Iaceunnx ABTOpCKas IporpaMMa CpeIHero (I0IHOro) odmero odpasosanus o 6uonoruu 10-11 xkmaccel. — M.: [Ipoda 2010

M.B. Opanosuy, H.U. Crapukoa,E.M. I'ajpkuesa, E. YO 11lenuxoBa bruonorus 5-11knaccel:pa3BepHyToe TeMaTHUeCKOe IIaHUpoBaHue — Bonrorpan:
Vuurens, 2009

HHAPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETH HHTEPHET

1. http://edu.ru — denepanpHelii mopran «Poccuiickoe 00pazoBaHHe»

2. http://fcior.edu.ru, http://eor.edu.ru — Pecypcsl, npencraBiennsie Ha noptaine @LVOP (DenepanbHblii HeHTp HHPOPMALIMOHHBIX 00pa30BaTENbHBIX
pecypcoB)

. http://katalog.iot.ru/ - Karamnor o6pa3oBaTenbHbIX pecypcoB ceTi MIHTepHeT Jis IKOJIBI

. http://school-collection.edu.ru/ - Eaunas xosekuusi iudpoBbIX 00pa30BaTEIbHBIX PECYPCOB —
. http://window.edu.ru/ - TTopran «EanHoe 0kHO 10CTyIa K 00pa30BaTEIbHBIM pECypcamy

. http://www.openclass.ru - caiiT ceTeBbIX 00pa3oBaTebHBIX c0001ecTB « OTKPBITHIN KIIacc

. http://www .proshkolu.ru - Untepaer — nopran Prolllkony.ru

. http://www.it-n.ru/ - I[Topran «CeTb TBOPUECKHUX yUHUTENCH»

9. http://pedsovet.org - [Topran «Ilencoser.opr»

10. www.teleschool.ru — Tenemkona

11. www.en.edu.ru - EcrecTBeHHOHaY4HBIN 00pa30BaTEIBHBIN TOPTA

12. www.ict.edu.ru - UuhopMarimoHHO-KOMMYHHKAIIMOHHbIE TEXHOJIOTHH B 00pa30BaHUH

13. www.valeo.edu.ru - 3n0poBbe 1 00Opa3oBaHue
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