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IHHOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke TporpamMmbl MO OHOJIOTHH TEOPETUUYECKYIO OCHOBY [IJIS
OmpeJeieHns] TOAX0/I0B K (OPMHUPOBAHUIO COAEpKAaHUSA Y4YEOHOro MpeaMeTa
«buosorus» cocraBuiu: KoHUenTyalbHble mnojoxeHus PIrocC COO o
B3aMMOOOYCIIOBIEHHOCTH  LIeJIeH, COAep>KaHusi, pe3yabTaToB OOydeHUs U
TpeOOBaHMI K YPOBHIO MOJTOTOBKU BBIITYCKHUKOB, TIOJIOKEHUS 00 OOIIMX IENSIX U
NPUHIMIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero oOpazoBanmsi B Poccuiickoit denmeparuu, a TakXKe TMOJOKCHUS O
cnerupure Onoyornu, €€ 3HaYCHUH B MMO3HAHUH JKUBOU TIPUPOMBI M 00CCIICUCHHUH
CYIIIECTBOBAaHMSI yejoBeueckoro obmiectsa. CoracHO Ha3BaHHBIM IMOJIOKEHUSIM,
OTIpe/IeIeHbl OCHOBHBIE (PYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no 6uosoruu Aa€T NpecTaBICHUE O 1eNsIX, 00 001Iel cTpareruu
oOy4yeHHs, BOCHUTAaHUS M Pa3BUTUA OOYyYaIOLIUMXCS CPEICTBAMH Y4eOHOIro
npenMera «buonorus», onpenenser o0s3aTeIbHOE MPEIMETHOE COACpPKaHUE, €ro
CTPYKTYpY, pacmpeleieHue 1o pazaejaM W = TeMaM, PEKOMEHIYyeMYIO
MOCJICIOBATEIPHOCTh H3yUEHUS YICOHOTO MaTepralia ¢ YI6TOM MEXITPEIMETHBIX H
BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKA O0pa30BaTeIbHOTO MPOIECCa, BO3PACTHHIX
oco0eHHOCTel 00yUaroIuXCsl.

B mnporpamme 1m0 OHWOJIOTMM TaKKe YUYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM W TPEIMETHBIM pe3yabTaTam
oOydyeHuss B (OPMHPOBAHMH OCHOBHBIX BHIOB y4eOHO-IIO3HABATEIbLHON
NEeSATEebHOCTH/YUeOHBIX JEUCTBUI OOYyYarONIMXCSd TI0 OCBOCHHUIO COJEPIKAHMS
OMOJOTMYECKOTO 00pa30BaHUS.

B nporpamme mo Omonoruu (10 kmacc, 0a30BbI YpPOBEHB) peaan30BaH
NPUHIIMI TPEEMCTBEHHOCTH B W3Y4YEHUM OWOJNIOTHH, Onarofapsi 4yeMy B HEH
MPOCMATPUBACTCS HANMpPABICHHOCTh HA pa3BUTHUE 3HAHWH, CBS3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUA JTUYHOCTH, SKOJIOTHUECKOTO MBIIUICHHUS, MIPEACTABICHUNA O 3/J0POBOM
oOpase Xu3HU U OEpeKHBIM OTHOIICHHEM K OKpPYXKAIOIIeH MPUPOMHON cpere.
[TosTOMy Hapsiay ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a TaKKe 3HAHHH O
CTPOCHHH UBBIX CUCTEM PAa3HOTO paHTa M CYITHOCTH OCHOBHBIX MPOTCKAIOIINX B
HUX TPOIECCOB B MPOrpaMMe MO OMOJIOTHHU YIEJeHO BHUMAHUE HCIOIb30BaHUIO
MOJIYYCHHBIX 3HAHUHW B MMOBCEIHEBHOW >KU3HU JIJIS PEIICHUS MPUKIIAIHBIX 3a7a4, B
TOM  9YHCJIE: TPOPWIAKTUKA  HACJICACTBCHHBIX  3a00JCBaHUN  YEJIOBEKa,
MEIVKOTCHETUYECKOTO  KOHCYJIETUPOBAHHS,  OOOCHOBAaHHUS  DKOJOTHYCCKH
11eJI€CO00Pa3HOTO TIOBEICHUSI B OKPYKAIOIIEH TPUPOTHOMN Cpelie, aHaInu3a BIUSHUS
XO3SIUCTBEHHOW  JICATEIBPHOCTH  4YEJIOBEKa Ha COCTOSHHUE TMPUPOIHBIX M



UCKYCCTBEHHBIX SKOCHUCTEM. YCUJICHHE BHUMAaHUA K NMPUKIAJHOW HAIPABIECHHOCTH
yueOHoro mpenMera «buojorus» MpoauKTOBaHO HEOOXOJUMOCTBHIO OOECIeYeHUs
YCIIOBUH AJI PEIICHUsI OJHOM M3 aKTyalbHBIX 3aJa4 MIKOJIBHOTO OHOJIOTHYECKOTO
oOpa3oBaHHsA, KOTOpass TmpeanojaraetT (QOopMHpOBaHME Yy  OOYyYarOIIUXCS
CIIOCOOHOCTH  aJIaliTUPOBATHCI K HM3MEHEHUSAM JMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpeaHero oOmero oOpa3oBaHMs 3aHUMAET Ba)KHOE
Mecto. OHa obecreunBaeT (GopMUpOBaHHE y OOYUYAIOMIMXCS MPEACTABICHUN O
HAay4YHOW KapTHHE MHUpa, paclIupsieT U 0000IIaeT 3HAHUSA O >KMBOW mpupoje, e
OTJIWYUTEIBHBIX TPU3HAKAX — YPOBHEBOW OpraHU3allMid M 3BOJIOLUH, CO3MAET
yCIIOBUSL  JUIsl:  TIO3HAHMA ~ 3aKOHOB  KUBOM  MpUpPOAbI,  (OPMHUPOBAHUS
(yHKIIMOHAIBHOM T'PaMOTHOCTH, HABBIKOB 370pPOBOr0 M 0Oe30macHoro oobpasa
KU3HH, SKOJIOTHYECKOTO MBIIIJIEHUS, [IEHHOCTHOTO OTHOILIEHUS K KMBOW MPUPOAC
U YEIJIOBEKY.

bonbiioe 3HaueHre OUONIOTUS UMEET TAKKE ISl PEIICHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  33Ja4  CpefHero  obmero  oOpa3oBaHMs,  COLMATU3ALUU
oOyyatomuxcsi. M3yuenne O6uonoruu odecrneunBaeT ycaoBHUs sl GOPMHUPOBAHUS
WHTEIJICKTYaIbHbIX, KOMMYHHUKAllUOHHBIX W  HMH(GOPMAIMOHHBIX  HAaBBHIKOB,
ACTETUYECKOW KYIBbTYpbI, CIOCOOCTBYET MHTErpalvyd OWOJIOTMYECKUX 3HAHMMA C
MPE/ICTaBICHUSIMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMHUU
u reorpapuu. Ha3BaHHBIE MOJOXKEHUS O NpPEIHA3HAUYEHUU YYEOHOro MpeaMeTa
«buonorus» CcOCTaBWIM OCHOBY JMJid OIpeAeNieHus MNOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAaHUIO €ro COAEPXAaHUS, IPEACTAaBICHHOIO B IPOrpaMMe IO
Ounosoruu.

Ot6op coxpepxxkanusi yueOHoro mpeamera «buonorus» Ha 06a30BOM YypOBHE
OCYHIECTBIEH C TMO3MIMK KyJIbTYpOCOOOPa3HOIo MOAXO0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOy4aroluecss JOJKHBI OCBOMTh 3HAHMSI U YMEHHUS, 3HAYUMBbIE IS
(GopmupoBaHusl O0IIEH KyJAbTYpbl, ONPEACNAIONINE aJeKBaTHOE IOBEICHHE
YeJoBeKa B OKpYKaroleld MPUPOIHON cpejie, BOCTPEOOBaHHBIE B IMOBCEIHEBHOM
KU3HU U TOPAKTUUYECKOU nesTenbHOoCTH. Oco00e MECTO B ATOM CHUCTEME 3HAHUI
3aHUMAIOT HJIEMEHTBI COAEpPKaHUsI, KOTOPbIE CIyXaT OCHOBOM 1Jisi (POPMUPOBAHUS
IIPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MuUpa U
[EHHOCTHBIX  OpPUEHTAUUSAX  JMYHOCTHU, CIOCOOCTBYIOIIMX  T'yMaHU3alUU
OuoN0rnuecKoro 00pa3zoBaHuUsl.

CtpykTypupOoBaHue coaep)kKaHus Y4yeOHOro marepuaja B MporpaMMme 1o
OMOJIOTUM OCYHIIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHHS 3HAHUU 00
OTIMYUTENBHBIX 0COOCHHOCTAX >KMBOM MPUPOABI, O €€ YPOBHEBOW OpraHU3ALMK U
ABOJIIOLMU. B COOTBETCTBHUM C 3TUM B CTPYKType ydeOHoro nmpeamera «buomorus»



BBIJICJICHBI CIEAYIOLIME CONEp KATeIbHbIE JIMHUM: «bHOJIOrus Kak Hayka. MeTobl
HAy4yHOTo Io3HaHusm», «Kierka kak Ouomornyeckas cucrema», «OpraHuszM Kak
ouonornueckas cuctema», «CucreMa U MHOTooOpa3ne OpPraHMYECKOTO MHUPAY,
«OBOIIOIUS KUBOU MPUPOABDY, « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTHY.

Lenp u3yuenus ydeOHoro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE —
oBlaZieHe  OOy4aloUMMHCS  3HAHMSMH O  CTPYKTypHO-(YHKIIMOHAIbHOMN
OpraHu3allMd >KUBBIX CHCTEM pPA3HOIO paHra W NPUOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TU 3HAHUS Ui TPAMOTHBIX JEHCTBUI B OTHOIIEHHUU OOBEKTOB
KUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX KU3HEHHBIX MPOOJIEM.

JlocTrkeHne Leian M3ydeHus yueOHoro mpeameta «buonorus» Ha 6a30BOM
YpOBHE 00€CTICUNBAETCS PEUICHUEM CIIEIYIONTUX 3a/1a4:

OCBOEHUE OOYYaIOIIMMHCS CUCTEMbl 3HAHUW O OHOJIOTMYECKUX TEOPUSX,
YUYEHUAX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, MPaBUIaX, CIYXKalIUX OCHOBOU
st GOpMUPOBAHUST TIPENCTABICHUNA O €CTECTBEHHO-HAYYHON KapTHUHE MUpa, O
METOJ]aX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSAX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHMU3allUM, BBIIAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
MCCJIEIOBaHUAX B OHOJOrMU; (POPMUPOBAHHE y OOYYarOIIMXCS MO3HABATEIbHBIX,
MHTEJUICKTYIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B MpPOLIECCE aHajIM3a JIaHHBIX O
NyTAX pa3BUTHA B OMOJIOTMM HAyYHBIX B3IVISJIOB, UJEH M MOAXOAOB K U3YUYEHUIO
KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3alMU; CTAHOBJIEHUE Y OOYyYarOIIHUXCS
00111e# KyabTyphl, GYHKIIMOHAIBHOW TPAMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U
OIICHUBATH SBJIICHUSI OKPYKAIOIIEr0 MUPA KUBOW MPUPOJIbI HA OCHOBAHUH 3HAHUM U
OTbITA, TIONYYCHHBIX MPU WU3YYCHUH OUONOTHH; (POPMUPOBAHUE y OOYUAIOMIUXCS
YMEHUM WJUTIOCTPUPOBATh 3HAYCHUE OWOJIOTUYECKUX 3HAHUW B MPAKTUYECKOU
NEATEeIbHOCTH YEJIOBEKA, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH U
arpoOMOTEXHOJIOTUH; BOCIHUTAHHE YOEKIEHHOCTH B BO3MOXKHOCTH TTO3HAHMS
YeJIOBEKOM KMBOW MPHUPOJIbI, HEOOXOAUMOCTH OEpEeKHOTO OTHOUICHHS K Hel,
COOJIONEHUSI 3TUYECKUX HOPM IpHU MPOBEICHUM OUOJOTMYECKUX HCCIEIO0BaHMIA;
OCO3HAHHUE EHHOCTU OMOJIOTMYECKUX 3HAHUM JIJISl TTOBBILLIEHUSI YPOBHSI
DKOJIOTUYECKON KYJABTYPHI, JUIsi (OPMUPOBAHHUS HAYYHOTO MHPOBO33PEHUS,;
NPUMEHEHHUE TMPUOOPETEHHBIX 3HAHWUN U yYMEHUW B TMOBCEIHEBHOW JXU3HU IS
OLIEHKH MOCJIEACTBUANA CBOEH JIEATENBHOCTH M0 OTHOLIEHUIO K OKPYKAIOIIEN Cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHWE U COONIIOJCHUE Mep NPOPUIAKTUKH
3a00JIeBaHUII.

B cucreme cpennero obmiero oOpa3zoBanus «buosorusi», u3yyaemas Ha
0a30BOM YpOBHE, SIBIISIETCA OO0S3aTEIbHBIM YYEOHBIM TPEIMETOM, BXOJSIIAM B
coCTaB MpenMeTHON 061acTh « EcTecTBeHHO-HAayYHBIE PEIMETHD.



Jlnst u3ydeHusi OMoJIOruy Ha 0a30BOM YPOBHE CPEIHEro 00IIero oopa3zoBaHuUs
orBoauTcs 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henelro).



COAEP KXAHUE OBYYEHUA
10 KJTACC

Tema 1. Buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHN C OOIIECTBEHHBIMU, TEXHUUYECKUMHU U
APYTUMHU €CTECTBEHHBIMU HayKamH, (uiocodueil, STUKON, SCTETUKON U MPABOM.
Posnb Ouonoruu B opMHUpOBAaHUU COBPEMEHHOM HaydHOM KapTHUHBI Mupa. Cuctema
OMOJIOTUYECKUX HaYK.

Mertonbl TO3HAHUS KUBOU MPUPOBI (HAOIIOEHUE, SKCIIEPUMEHT, OMKUCAHUE,
u3MepeHue, KiaccuuKalus, MOJACIMPOBaHUE, CTAaTUCTUYECKas 00paboTka
JTAHHBIX ).

JemoHcTpanuu:

[Toprpetsr: Y. Hapsun, . Mennens, H. K. Konsuos, [x. Yorcon u @. Kpuk.

Tabnuupl U cxembl: «MeTo/Ibl TO3HAHUS KUBOU MPUPOJIBI.

JlaGopaTopHble U MpaKTH4YeCKHe PadoThI:

[Ipaktrueckass pabdora Ne 1. «Vcnonb3oBaHHe pa3IUYHBIX METONIOB IPHU
U3YYECHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPTraHU3ALMS.

Xusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus ounonoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW NPUPOJIBI.

CBoiicTBa OMOCHCTEM U UX pa3HOOOpas3ne. YPOBHU OpraHU3aAINKA OMOCUCTEM:

MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIH, MOMYJISIIUOHHOBUIOBOM,
AKOCUCTEMHBIN (OMOTreoeHOTUYECKUIT), OMOChEpHBIi.

JdemoncTpanuu:

Tabmuupbl u cxeMbl: «OCHOBHBIC TIPU3HAKH KU3HU», « YPOBHHU OPraHH3AINH
YKABOM IIPUPOIBDY.

O6opynoBanue: mojaeas Mosekyisl JJTHK.

Tema 3. XuMu4ecKuii COCTaAB M CTPOEHHE KJIETKH.

XUMHUUYECKUN COCTAB KIETKA. XHUMHUYECKHUE DJIEMEHTBHI: MaKpO3JIEMEHTHI,
MHKpOdJIEeMEHThI. Boga u MuUHEpabHbIEC BEIECTRA.

OyHKIIMM BOABI M MHUHEPAJIBHBIX BelIeCTB B KieTke. Ilogmepikanue
OCMOTHYECKOTO OalaHca.

benku. CocraB u cTpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
He3ameHnmeble U 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. YPOBHU
CTPYKTYpbl ~O€JTKOBOM MOJEKylbl (TMepBUYHAs, BTOpUYHAsA, TpETUYHA U
YeTBEPTUYHASA CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buomornueckue
(GyHKIMN OENTKOB.



depmentel — Owuonormueckue Karanmsatopel. CrpoeHue depmeHTa:
aKTUBHBIM TIEHTp, cyOcTparHas crenupudHoctb. Kodepmentsl. ButamuHEL
OTnuunst epMEHTOB OT HEOPTAHUYECKHUX KaTaJIn3aTOPOB.

VYrneBonbl: MOHOCaxapuabl (I0Ko3a, pud03a U 1e30KCUpru003a), Tucaxapuibl
(caxaposa, JaKTO3a) W TOJHCAXapuabl (KpaxMmas, TIJIMKOTeH, IIeJUTI0N03a).
buonornueckue QyHKIIUN yIIeBOAOB.

JIumu et TPUTIIULIEPHUIBI, dochonunumasl, CTEpPOU/IBI.
I'uapodunpHOTHIpOYOOHBIE CBOMCTBa. buonormveckue QyHKIMH JTUTHIOB.
CpaBHeHHE YIIIEBOAOB, OCTTKOB U JIMITH/IOB KaK UCTOYHUKOB YHEPTHH.

HykneunnoBeie kucnorel: JIHK wu PHK. Hykineoruasl — MOHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue u ¢pynxuuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIHH.

[{urosmorust — Hayka o kieTke. Kilerounas teopust — npuMep B3anMOAECHCTBUSA
uael u GakToB B HAYYHOM MO3HAHUU. MeTO/IbI U3YyUEHUS! KIETKH.

Knerka xak nenocrHas »xuBas cuctema. O01ue npu3Haky KIETOK:
3aMKHyTasi HapyxHass memOpaHa, monekyiasl JJHK kak renernueckuii ammapar,
CUCTEMa CHHTE3a OerKa.

Tunsl KJIETOK: JyKapuoTHYecKas U Hpokapuornueckas. OcoOEHHOCTH
CTpOEHHUsl IpoKapuoTHueckoil kieTku. Kierounas crenka Oakrepuil. CrpoeHue
JYKapHOTUYECKOM KIIETKHM. OCHOBHBIE ONIMYMSA PACTUTEIIBHOM, >KMBOTHOM H
IrpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsI CTEHKA, INIMKOKAJIMKC, UX
dbyukiuu. [1nazmatudeckas memOpana, e€ cpoiictBa u ¢pyHkiuu. [{lurormasma u eé
opranouipl. OgHoMemOpaHHble opraHouabl kietku: OIIC, ammapar [ombmxw,
30COMBI.  [loyaBTOHOMHBIE OpraHoWAbl KJIETKU: MHUTOXOHJIPUM, ILUIACTHUIBI.
[IpoucxoxaeHnrne MUTOXOHApUNM u tactud. Bunel tumactun. HememOpanubie
OpraHOWJbl KJETKH: PUOOCOMBI, KJIETOUYHBIA IIEHTP, LEHTPHUOIH, PECHUYKH,
KryTUKU. OYHKIIMA OPTraHOWIOB KJIETKU. BKITroueHus.

Anpo — perynaropHsiil 1eHTp KieTku. CTpoeHue sjpa: sjaepHas 000JIOuKa,
KapuoIlia3Ma, XpOMaTuH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcropT BelIECTB B KIIETKE.

JemoncTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, k.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxiin, K. M. bap.

Hunarpammer:  «PacnpeneneHue  XUMHYECKMX JJIEMEHTOB B HEXHUBOM
npupone», «PacrpeneneHrne XuMHUECKUX 3JIEMEHTOB B KUBOU MIPUPOJIEN.

Tabmuubr 1 cxembl: «llepuoguyeckas TaOIHUIIAa XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHue MoJeKyibl BoJbI», «brnocuntes 0enka», « CTpoeHUE MOJIEKYJIbI OCIIKa,



«Ctpoenue pepmentay, «Hyknennosble kuciaorel. JJHK», «Ctpoenue monekymnsl
AT®», «CtpoeHHe SyKapuOTHYECKON KIETKH», «CTPOCHUE >KMUBOTHOM KIIETKWY,
«CTpoeHre pacTUTENbHOU KIETKW», «CTpoeHHE MNPOKAPUOTUUYECKON KIIETKNY,
«CTpoeHue sa1ipa KIETKN», « YTIIEBOAD, «JIMIuIbD.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyIOBaHUE [JIsi TMPOBEACHUS
HAOMIOACHUIM, W3MEPEHUHN, SKCIEPUMEHTOB, MHUKpPOIpENaparbl pPacTUTENbHbIX,
KUBOTHBIX M OaKTEpPUATbHBIX KJIETOK.

JlabGoparopHble ¥ NPaKTH4YeCKUE PadOThI:

Jlaboparoprass pabora Ne 1. «M3ydyeHWe KaTaaIUTHYECKOW AaKTHBHOCTHU
dbepMeHTOB (Ha TpUMepe aMUJIa3bl WM KaTaiasbl)y.

Jlaboparoprass pabora Ne 2. «M3ydeHue CTpOCHHS KIETOK pacTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpemnaparax u ux
OTIMCaHUE.

Tema 4. ’KuzHeneATeIbHOCTb KJIETKH.

OOMeH BelecTB, UM METa0OMU3M. ACCUMUIIALNS (TJTACTUYECKUM OOMEH) U
TUCCUMWISIIUSA (PHEPreTUUeCKUii OOMEH) — JBE CTOPOHBI E€IUHOIO Mpoliecca
Metabonu3ma. Pojb 3aKOHOB COXpaHEHHS! BEIIECTB M DHEPrUM B TOHUMAHUHU
MeTabou3ma.

Tunesl oOMeHa BelecTB: aBTOTPOGHbIN U reTepoTpodHbId. Ponb pepmeHTOB B
oOMEHE BEIIECTB U MPEBPAIIEHUN SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TemHOBas (a3el  ¢orocuHTe3a. Peakuuu
doTocunTe3a. DPheKTUBHOCTL (DoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a NI JKU3HU
Ha 3emiie. BnusHue ycioBuil cpeapl Ha (POTOCUHTE3 M CIIOCOOBI TTOBBIIICHUSI €T0
MPOYKTUBHOCTHU Y KYJABTYPHBIX PaCTCHUH.

XemocuHTe3. XEeMOCHHTE3UpYIOIMe OakTepruu. 3HAUCHHE XEMOCHHTE3a IS
KA3HU Ha 3eMJI€.

OHepreTuueckuii OOMEH B KJIeTKe. PaciiemnieHue BEIIeCTB, BBIACICHHUE H
AKKyMYJMPOBAHUE YHEPTUU B KIIETKE. DTalbl JHEPTETHUECKOTO 0OMeHa. [ ukonums.
Bpoxenue u ero Buabl. KuciopogHoe OKHCICHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GpochopumpoBanre. IHHEKTUBHOCTb FHEPTETUIECKOTO 0OMEHa.

Peakuum wmarpuunoro cuHTe3a. l[enernueckas wuH(popmamms wu JHK.
Peanmuzanusi reHetudeckoit mHpopManuu B KIETKE. [ €HETHYECKUH KOI U €ro
cBoiicTBa. Tpanckpunims — Marpuunbiii cute3 PHK. Tpancnsiuus — OuocunTes
Oenka. Otambl TpaHcisiuu. KomupoBanwe amMuHOKUCIOT. Pomb pubocoMm B
OnocuHTE3€e OenKa.

Hexknerounsie ¢popMmel xxu3Hu — BUpychl. Mctopus otkpeitus Bupycos (. U.
NBanoBckuit). OCOOGHHOCTH CTPOEHUS © JKU3HEHHOTO IIMKJIa BUPYCOB.



bakrepuodaru. bome3sHu pacreHuil, >KUBOTHBIX U YEJIOBEKAa, BBI3bIBACMBIC
Bupycamu. Bupyc ummynonedunmra yenoseka (BUY) — Bo3oyaurens CIINJa.

OOparHass TpaHCKpWIIIIHS, peBepraza u uHTerpasza. Ilpodunaktuka
pacpoCTpaHEeHUs] BUPYCHBIX 3a00JICBaHUIA.
JdeMoHcTpanum:

IToptpetsl: H. K. Konbuos, 1. 1. UBanosckuii, K. A. Tumupsizes.

Tabmumer u cxembl: «Tumbl mutanusy, «Metabomm3my, «MUTOXOHAPHUY,
«JHepreTuyeckuit oomeny», «Xnopomiact», «Dorocunres», «Ctpoenue JJHK»,
«Ctpoenne u QPyHKIMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHYeCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u >xu3HeHHBIM 1K Bupyca CIIW/la,
O6akrepuodaray, «Permmukanus JTHK.

Ob6opynoBanue: monenu-amminkanuu «Ynpoenne JJHK u Tpanckpumniusy,
«buocunres 6enkay», «CTpoeHue KIeTKu», Moaelb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHHe M HHAMBHAYaJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM MUK KiIeTku. MHTepdaza u MHTO3.
[Ipoueccel, mporekaromue B uHTepdasze. Permnmukauus — peakuus MaTpUYHOIO
cunte3a JIHK. Crpoenune xpomocoM. XpoMOCOMHBIH Ha0Op — KapHOTHIL.
JIMIUIONIHBIN YW TAaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHUJIBI.
[uTomornyeckue OCHOBBI Pa3MHOXKEHUS W HWHIWBUAYAIBHOIO  Pa3BUTHS
OPTaHU3MOB.

Henenune knetku — murto3. Craguu murtosa. [Ipoueccel, npoucxonsmme Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTMYECKUIA CMBICI MUTO3A.

[Iporpammupyemasi rubesnb KJIETKH — aromnTo3.

dopMbI pa3MHOKEHHUS OPraHU3MOB: Oecronoe U mojioBoe. Bumbl Gecronoro
Pa3MHOXKEHHUS: JIEJICHUE HAJBOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BEreTaTUBHOE pa3sMHOXeHHe. VICKyCCTBEHHOE KJIOHMPOBAaHHE
OpTraHU3MOB, €r0 3HAYEHUE JIJIsI CEJICKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTIIUYHUS OT OECIIONIOTO.

Meiio3. Cragum menosa. IIporecchl, Npoucxoadine Ha CTaausix Menosa.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buosormyeckuii cmbicin u
3HAUE€HUE MENO03a.

['ametorene3 — mpoliecc 0Opa3oOBaHMUsS TMOJOBBIX KIETOK VY >KWBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKH M AUYHUKH. OOpa3oBaHWE W pPa3BUTUE IMOJIOBBIX
KJIIETOK — raMer (CrepMaTro3ouj], SHLEKIEeTKa) — CHEPMATOT€HE3 W OBOICHES.
OcoOeHHOCTH CTpOEHUsS SAWLEKIETOK W crepMaro3ouioB. OIIog0TBOpEHHE.
[Taprenorenes.

NunuBumyanbHoe pa3BuTHE (OHTOTeHE3). OMOpPHOHAIBHOE  Ppa3BUTHE
(amOpuorenes). Drtanbl 3MOPUOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX >KUBOTHBIX:



npoOiieHue, TacTpyisuus, opraHoreHes. llocTtamOpuoHanbHOE pa3BuTHE. TUIIBI
MOCTAMOPUOHATILHOTO Pa3BUTHS: TpsIMOE, HEMpsiMoe (JMYMHOYHOE). BrnusHue
CpeIbl Ha pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOZICTBA.

Poct u pasButue pacreHuii. OHTOr€HE3 LBETKOBOTO PACTEHHUS: CTPOCHHE
CEMEHHM, CTaJUU PA3BUTHSL.

JemoncTpanuu:

Tabmuuer u cxembl: «@DOpMBI pPa3MHOKEHUS OPraHU3MOBY, «JIBoiiHOE
OIUIOAOTBOPEHHE Yy IBETKOBBIX pPAaCTEHHI», «BererarmBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne wietku Oakrtepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Crpoenue xpoMmocombl», «Kietounblii nukm», «Pemmukamusa JHK», «Mwuto3y,
«Menos», «lIpsmoe n HenpsAmoe pa3BUTHEY, «['amMeTOoreHe3 y MIEKONUTAOIINX U
4yenoBeka», «OCHOBHBIE CTaINA OHTOTEHE3a».

OOopynoBaHue:  MHKPOCKOIL, MHUKponpenaparbl «CriepMaTo30usl
MJIEKOITATAIOIIETO», «SIHIEKIIETKa MIIEKOIIUTAIOIIEro», «KapnoknHes B KIIeTKax
KOpEIIIKA JIyKa», MarHUTHAsI MOJIEJIb-allIUINKaus «JleJeHue KIeTKn», MOJIeIb
JIHK, Monenb MeTadazHoil XpOMOCOMBI.

JlaboparopHble ¥ IPaKTH4YeCKUe PadoThI:

JlaGoparopnasi pabora Ne 3. «HaOmromeHue MuTOo3a B KJIETKaX KOHUYMKA
KOPELIKA JIyKa Ha TOTOBBIX MUKPOIIPENAPATAX).

JlaGoparopHast pabora Ne 4. «/3ydyeHue CTpOEHHs TIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpEnaparaxj».

Tema 6. HaciieAcTBEHHOCTh M HK3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3anaun renetuku. Mctopus pazButus reHeTuku. Pons muronorun
U SMOpHOJIOTMHM B CTAHOBJIIGHWU TE€HETUKU. BKila poCCHUCKUX M 3apyOeKHbBIX
yu4€HBIX B pa3BUTHE TEHETUKH. MeToabl TeHeTHKU (TMOpUI0JIOTHYECKUi,
LUTOTEHETUYECKUM, MOJEKYIIpHO-TeHEeTUYeCKHii). (OCHOBHBIE T'€HETHUECKHUE
MOHATHS. | eHeTUUECKasi CUMBOJIMKA, UCIIOIb3yEMAsl B CXEMAaX CKPEIINBAHU.

3aKOHOMEPHOCTH HACJEN0BAaHMS MPU3HAKOB, yCTaHOBJIEHHbIE I. MeHnenem.
MoHorubpugHoe CKpemmBaHUEe. 3aKOH €IWHO-00pa3us TUOpHUIIOB MEPBOTO
nokoJsieHus. [IpaBuiio TOMUHHPOBaHMs. 3aKOH pacUIeIICHUs TPU3HAKoB. [ nmnoresa
YuCTOTHI raMeT. [1o1HOe ¥ HenoIHOEe TOMUHUPOBAHHUE.

JHuruOpuaHoe  ckpemuBaHUEe. 3aKOH  HE3aBHCHMMOTO  HACJIeOBaHUS
npu3HakoB.  [{uToreHeTmyeckre  OCHOBBI  AUTHMOPUAHOTO  CKpPEIMBAHMSL.
AHanuzupyroniee ckpelrBanye. Vcrnoib30BaHNe aHATM3UPYIOUIETO CKPEIMBaHUS
IUI OTpEeNIeHUs] TEHOTUIIa 0COOU.

CuerieHHoe HacienoBaHue npu3zHakoB. Pabora T. MopraHna 1o clierieHHOMY
HacJIe0BaHUIO reHoB. Hapyiienue cuemieHns TeHOB B pe3yabTaTe KPOCCHHIOBEPA.



XpOMOCOMHasi TEOPHUS HACIEACTBEHHOCTH. | eHETUUECKUE KapThI.

I'enernka nona. XpoMOCOMHOE OIpEAETeHUE Moja. AyTOCOMBI M IOJOBBIE
XpoMocoMbl. [omorameTrHele W TrereporameTHble OpraHusMmsl. HacnemoBanue
IIPU3HAKOB, CLEIICHHBIX C IOJIOM.

N3meHunBOCTh. BUbl H3MEHUNBOCTH: HEHACJIEICTBEHHASA U HACJIEACTBEHHAS.
Ponep  cpenpl B HEHACHENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOIU(UKAIMOHHONW U3MEHUMBOCTH. BapualioHHbIi psal 1 BapUallMOHHAsT KpUBasl.
Hopma peakuumn npusHaka. KolndecTBEHHbIE M KAYECTBEHHBIE NMPHU3HAKU U UX
HOopMa peakuuu. CBoiicTBa MOAU(DUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBeHHasi, WM TIE€HOTHIMYECKAas, HM3MEHUYMBOCTh. KoMOMHaTHBHas
U3MEHUYMBOCTh. Meio3 © TMOJoBOM TMpolecc — OCHOBA KOMOWHATHUBHOM
U3MEHUYMBOCTU. MyTalmoHHasi U3MEHUYUBOCTh. Kiaccudukaiys MyTanuii: reHHEbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYUHBI MyTaluid. MyTareHHble (akTOpHI.
3aKOH rOMOJIOTHYECKHUX PAIOB B HacieIcTBeHHON n3MeHunBoctu H. M. BaBuiiosa.

BresnepHas HaciIeCTBEHHOCTb U U3MEHYUBOCTb.

I'enetnka denoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbI TEHETHUKHU
YeJIOBEKa: FeHeaIOTHYECKU, OJIM3HELIOBbIM, INTOT€HETUYECKUM, ONOXUMUYECKUH,
MOJIEKYJIIPHO-TEHETUYE CKUM. CoBpemeHHOe OIIPEIEIICHUE TeHOTHIIA:
ITIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C MOMOILIBIO
[II1P-ananu3a. HacneacTBeHnsle 3a0o0neBaHUS YCIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HAacJIEZCTBEHHOM MpeapacloioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TeHeparuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0pOBOT0O 00pa3a MU3HU, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS] TeHETHYECKUX
0ose3Heil. MenuKo-TeHeTUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHHE MEIULUHCKOU
IeHETUKHU B MIPEIOTBPALLICHUH U JICUEHUH T€HETUYECKUX 3a00JIeBaHUN YeIOBeKa.

JemoHcTpanuu:

[Toptpetsi: I. Mennens, T. Mopran, I. ne ®pus, C. C. YerBepukon, H. B.
Tumodeen-Pecosckuii, H. . BaBuos.

Tabmumer  u cxembl:  «MOHOrMOpPUIHOE  CKpEIIMBAaHUE U €ro
OUTOTEHETUYECKAass OCHOBa», «3aKOH paCLICIUIEHUS W €ro LUTONeHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TrameT», «JlurubpugHoe  CKpeuuBaHUE,
«lluTtonoruyeckue  OCHOBBI ~ JMTMOPUIHOTO  CKpelMBaHMs»,  «Menosy,
«B3auMozneincTBue  ajuleNbHBIX TE€HOB», «lE€HETMYeCKHEe KapThl pPACTCHUH,
’KUBOTHBIX M YelloBeKa», «leHeTuka monay, «3aKOHOMEPHOCTH HAacjeIOBaHMUS,
CUEINIEHHOTO ¢ TmojoMm», «Kapuotumbl 4YegoBeka ¢ KUBOTHBIX», «BuIbl
U3MEHUMBOCTH»,  «MoaudukauvonHas  uU3MeHUYMBOCTHY»,  «HacnemoBanue
pesycdakropay, «l eHeTuka rpymnmn KpoBu», « MyTallmoHHasi U3BMEHYMBOCTHY.

OO6opynoBanue: MOAeIU-aNINKaud «MOHOTHOPUIHOE CKPEIIMBAHUE),



«Henonnoe pomuHUpoBaHuEe», «JlurubpumHoe ckpenmBanuey, «llepekpéct
XpOMOCOM», MHKPOCKON M MHUKpomnpenapar «Jpo3zoduna» (HOpMma, MyTaluu
(opMBI KPBUTBEEB U OKPACKH Tena), repOapuii «[0pox moceBHOM.

JlaGopaTopHble U MpaKTH4YeCKHe PadoThI:

Jlaboparopnasi pabora Ne 5. «M3yueHuwe pe3yabTaTOB MOHOTHMOPHUIIHOTO U
TUTHOPUIHOTO CKPEITUBAHUS Y APO30(UIBI Ha TOTOBBIX MUKPOTIPEIapaTax».

Jlaboparopnas padota Ne 6. «3yuenue MonupuKkalmOHHON U3MEHYUBOCTH,
IIOCTPOCHHE BAPUALMOHHOTO Psiia U BAPUALMOHHON KPUBOW.

Jlaboparopnas padora Ne 7. «AHanu3 mMyTauil y Ipo30Quibl Ha TOTOBBIX
MUKPOIIPEapaTaxy».

[Ipaktuueckass pabora Ne 2. «CocraBieHHEe W aHAINW3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexunst oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa U MPOLECC. 3apOXKJICHUE CEJEKIMU U JIOMECTHKALIUS.
VYyenue H. 1. BaBuiioBa o 1ieHTpax MNpoOUCXOXKACHUS U MHOTO00pasusi KyJIbTYPHBIX
pacteHuid. LIeHTphI MPOUCXOXKICHNS JOMAITHUX )KUBOTHBIX. COPT, MOpOJa, ITAMM.

CoBpeMeHHbIE METOIbI ceNeKInu. MacCcoBbIi U MHAUBUAYATIbHBIN OTOOPHI B
CEJIEKIIMM pacTeHUil U KUBOTHBIX. OIEHKAa »KCTepbepa. BIM3KOPOJICTBEHHOE
CKpeluBaHue — WHOpuauHr. Ywucras nuHus. CKpelnMBaHHE YHUCTHIX JIMHUI.
I'etepo3uc, wiu rubpuanas cuna. HepoACTBEHHOE CKpelllMBaHUE — ayTOPUIMHI.
Otnanénnas rubpunuzaius u e€ ycrnexu. VICKycCTBEHHBIN MyTareHes3 U MoJIy4eHHUe
MOJIUIIOUAO0B. [IOCTHXKEHNUSI CENEKIIMU PACTEHUN, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpaciib MPOU3BOACTBA. [ €HHAs WHKEHEPHUSA. IJTalbl
co3manus pexkomOuHanTHOM JIHK wu Tpancrenneix opranuzMoB. Kierounas
uHxeHepus. Kierounsie KynpTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX  CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.
Okonoruyeckue W dTudeckue  mpoomembl. MO -  reHeTHuecku
MOJTU(DHUITMPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

[Toprpers: H. U. Basuios, . B. Muuypun, I. JI. Kapneuenko, M. O.
NBaHoB.

Tabmuupl U cxeMmbl: Kapta «lleHTpBl TPOUCXOXKIEHUS M MHOrooOpasus
KYJIBTYpHBIX pacTeHuid», «llopoasl qomMalHuX >KUBOTHBIX», «CopTa KyJIbTYpHBIX
pactenmity, «OTmanéanas rudbpuausanus», «Padborel akagemuka M. @. MBanoBay,
«Tomummongus», «OO0beKTHl OuoTexHOJOTUM», «KieTouHble KyIBTypbl W
KJIOHUPOBaHNE», «KOHCTpyHpOBaHKE U EPEHOC T€HOB, XPOMOCOM).

OO6opynoBaHue: MYJISDKU TUIOIOB M KOPHETUIONOB JAUKUX (DOPM U KyIBTYPHBIX
COpPTOB pacTeHuit, repoapuii «CeabCKOX03IMCTBEHHBIE PACTEHUS.



JlabGoparopHble ¥ NPaKTH4YeCKUe PadoOThI:

Oxckypcusi «OCHOBHBIE METOABl W JOCTHXKEHHSI CEJEKIIMU PAcTEHUU M
KUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIbHBIA ~ y4aCTOK, B  TEIUIMYHOE XO34MCTBO, J1abOpaTOpHIO
arpOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».



INTAHUPYEMBIE  PE3VIIBTATBI OCBOEHHA  ITPOTPAMMLBI 11O
B1OJIOI'M1 HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

Cormacno ®I'OC COO, ycraHaBiuBaroTCsi TpeOOBaHUS K pe3yiabTaram
OCBOEHUS 00yUaIOIUMHKCS MPOrPaMM CPEAHETO 0OIIEero 0Opa30oBaHMUS:
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIHUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS mpeamera «buonorus»
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYaIOIIMMUCA POCCUUCKON
FPaXJaHCKOW WJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOOIpEACICHUI0, HaJIWM4Yhe MOTHBAllUM K  OOY4YeHHIO  OHOJIOTHH,
I[eJICHaNIpaBIeHHOE PAa3BUTHE BHYTPEHHHMX YOCKICHHUU JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH M HCTOPUYECKUX TPaAUIUi pa3BUTHUS OHOJIOTHYECKOTO
3HaHHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCS B CBOCH
NESITEIBHOCTH IEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKaMH, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIMYME HKOJOTMYECKOTO IMPaBOCO3HAHUS,
CITOCOOHOCTH CTABUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa «bHOJIOrHs» JOCTUTAKOTCS B
€IMHCTBE YYeOHOM M BOCHHUTATEIBHON JESITCIBHOCTH B COOTBETCTBUH C
TPAJUIMOHHBIMU  POCCUHWCKHUMHU  COLUMOKYJIBTYPHBIMH, HUCTOPUUYECKHUMHU U
JyXOBHOHPABCTBEHHBIMU 1IEHHOCTSIMU, TPUHATHIMH B OOIIECTBE MpaBUJIaMU U
HOpMAaMH  TIOBEJACHUS M CIIOCOOCTBYIOT  IIpoIleccaM  CaMOTIO3HAHMS,
CAaMOBOCITMTAHUS W CAaMOPA3BUTHS, PA3BUTHUS BHYTPEHHEWU IMO3UIMUA JIMYHOCTH,
MAaTPUOTHU3MA, YBAKECHHUS K 3aKOHY W IPABOMOPSIIKY, YEIIOBEKY TPyJa U CTapUIEMy
MOKOJICHUIO, B3aMMHOTO YBa)XE€HHS, OEPEKHOTO OTHOIICHUS K KYJIBTYpPHOMY
HACJIEAUIO Y TPAJAUIUSAM MHOTOHAIIMOHAJIBHOTO Hapona Poccuiickont denepamuu,
MIPUPOJIE U OKPYKAIOIIEH Cpere.

JIngyHOCTHBIE pe3yiabTaThl OCBOCHMS YyuyeOHOro mpenMera «buomorus»
JIOJIKHBI OTPaXKaTh TOTOBHOCTh M CITIOCOOHOCTH 00YUYarOIIMXCSl PyKOBOACTBOBATHCS
chopMHpPOBAaHHON BHYTPEHHEW TMO3WIMEH JMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlMW, TIO3UTUBHBIX  BHYTPEHHUX  YOEKIEHHUM, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSM POCCUUCKOTO OOIIECTBa, pPacCUIMpPEHUE >KU3HEHHOTO
OIbITa W OMNbITA AEATEIBHOCTH B MPOIECCE pealv3alliid OCHOBHBIX HaIPaBJICHHUMN
BOCITUTATEJIbHOM JIEATEIbHOCTH, B TOM YHUCJI€ B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHMA:



c(hOpMUPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00y4YaIOUIEroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIeHa POCCUHUCKOTO OOIIECTRa;

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX ITPaB U OO0S3aHHOCTEM, YBaXKEHUE
3aKOHA W MPABOINOPSAKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOU NEATEIBHOCTH
IIPU CO3/IaHUM YUYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATEIBHBIX 3a/1ad,
BBIIIOJIHEHUH  OWOJIOTUYECKUX  HDKCIEPUMEHTOB;  CIIOCOOHOCTh  OMNPENENATh
COOCTBEHHYIO MO3ULIMIO 10 OTHOLICHUIO K
SBJICHUSIM COBPEMEHHOW XU3HU M OOBSICHATH €€; YMEHUE YUMTHIBaTh B CBOUX
JNEUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTUBHOIO B3aUMOJICHCTBUS JIOACH C pa3HbIMU
yOXKIEHUSAMH, KYIBTYPHBIMH IIEHHOCTSAMH ¥  COIHAIBHBIM  TTOJOXKCHHUEM;
TOTOBHOCTh K COTPYIHHUYECTBY B IMPOIECCE COBMECTHOIO BBIMOJHEHUSI YUEOHBIX,
MO3HABATENbHBIX W HCCIENOBATEIbCKUX 3a7a4, YBa)XXKUTEIBHOTO OTHOLIEHHUS K
MHEHHIO ONIMOHEHTOB NpPH OOCYKIECHHH CIHOPHBIX BOINPOCOB OHOJOTHYECKOTO
COJZIEPKaHHUs; TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOU IESATENBHOCTH;

2) NaTpUOTHYECKOr0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUNUCKOM TPakKTAHCKON UJIEHTUYHOCTH, MAaTPUOTU3MA,
YBaXXEHHUs K CBOEMY HapoO.y, 4yBCTBa OTBETCTBEHHOCTH Iepen Pogunon, ropaoctu
3a CBOM KpaH, CBOIO PonuHy, CBOW S3BIK M KYJNBTYpPY, IPOIUIOE M HACTOSIEE
MHOTOHAIIMOHAJIBHOTO Hapoga Poccuy; LEHHOCTHOE OTHOWICHHWE K HPUPOAHOMY
HACJIEAUIO U MAMSITHUKAM MIPUPOIBI,

NOCTKeHnsAM Poccum B Hayke, HMCKYCCTBE, CIOpPTE, TEXHOJOTHSX, TPYAE;

CIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHHUE U
pa3BUTHE OWOJOTWH, TOHWMAHWSA 3HAYCHHs] OMOJIOTMM B TIO3HAHMM 3aKOHOB
MIPUPO/BI, B )KU3HH YEJIOBEKA U COBPEMEHHOIO OOIIECTBA; UJleiHas yOeKIEHHOCTD,
TOTOBHOCTb K CIYXXKEHHUIO U 3amuTte OTeuecTsa,

OTBETCTBEHHOCTb 32 €T0 CYIbOy;
3) JAYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHUA:

OCO3HAHME TYXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapona; cpopMHUPOBAHHOCTH

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHUS; CIIOCOOHOCTh OLIEHUBATH

CUTYALIMIO U IPUHUMATh OCO3HAHHBIEC PELICHNUS,

OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M 1IEHHOCTH; OCO3HaHHUE
JUYHOTO BKJIAJa B TIOCTPOCHHE YCTOWYMBOTO OYIyIIEro; OTBETCTBEHHOE
OTHOILLIEHUE K CBOUM POJIUTEISAM, CO3JAHUKD CEMbU HA OCHOBE OCO3HAHHOIO
MPUHATUS LEHHOCTEH CEMEMHOW KU3HU B COOTBETCTBUM C TPALULIMAMHU HAPOIOB
Poccuu;
4) ICTETHYECKOTO BOCITUTAHUSI:
ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUAst 3CTETUKY ObITa, HAYYHOTO U



TEXHUYECKOTO TBOPUYECTBA, CIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOIIICHHUI;
NOHUMAaHHUE SMOIMOHATBHOTO BO3/IEHCTBUSI )KUBOU MTPUPOJIBI U €€ IICHHOCTH;
TOTOBHOCTH K CAMOBBIPKEHHUIO B PAa3HBIX BUaX UCKYCCTBA, CTPEMIICHHE
MIPOSIBIIATH Ka4€CTBA TBOPUYECKOM JIMYHOCTH;
5) (u3nyeckoro BoCnuTaHusi, (POPMUPOBAHUS KYJIbTYPbI
310POBbS M IMOLMOHAJIBHOTO 0J1ar0NOJIyYnsi:

MOHUMAHUE W peaJm3alus 370pOBOTO W 0O€30MacHOTO o00pasza IKU3HH
(310poBo€e  TMHUTaHUE, COONIOIEHUE TUTHEHUYECKUX TPaBWI U HOPM,
cOaJTaHCUPOBAHHBIN pPEXUM 3aHATUW W OTHbIXa, peryispHas Quanyeckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DM3UYECKOMY W TICUXHYECKOMY 30POBBIO; MOHUMAHWE IICHHOCTH
IIPaBUJI UHJIMBUIYAIBHOTO U KOJIJIEKTUBHOTO
0€30TMacHOTO TOBEICHUS B CUTYalUsIX, YTPOKAIOIINX 30POBBIO U JKU3HU JIIONCH;

0CO3HAHHWE TOCIIEICTBUIA U HETIPUATHUS BPEAHBIX TMPUBBIUEK (YIIOTPEOICHNUS
AJIKOTOJIsl, HAPKOTHKOB, KYpPEeHHUS);

6) TPYI0BOI0 BOCITUTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HAHWE IIEHHOCTH MAaCTEpPCTBA, TPYIOIIOOHE;
TOTOBHOCTh K AaKTHBHOW JCATCIBPHOCTH TEXHOJOTMUECKOH U  COIHATIBHOM
HANPAaBIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, IIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATh ~ TAaKyl  JIEATEIbHOCTh; HMHTEpPEC K  Pa3IMYHBIM  cdepam
mpodeCCHOHANBHONW NIEITEIBHOCTA, YMEHHE COBEpINaTh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccu U peaau30BbIBaTb COOCTBEHHBIE >KU3HEHHBIC TUIAHbI,
TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPA30BaHUIO HA
MPOTSKEHUH BCEW JKU3HU;

7) IKOJTOTHYECKOT0 BOCIIMTAHMS:

AKOJIOTUYECKH 11eJIECO00pa3HOE OTHOIIEHUE K MMPUPOE KaK HCTOUHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS; MOBBIIICHUE YPOBHS SKOJIOTUUECKON
KyJAbTYpBl: TPHOOPETEHHE OIbITa TUIAHUPOBAHUS TOCTYMKOB U OIEHKH WX
BO3MOXKHBIX TIOCJICJCTBHMA MJIsi OKPYXKAIOIICH CpeIbl; OCO3HAHWE I00ATBLHOTO
XapakTepa SKOJIOTUIECKUX MPOOIeM | IyTeH uX
pelieHus; CocoOOHOCTh MCTOIB30BaTh NMPUOOpeTaeMble MPU U3yYeHUHU OMOIOTUU
3HAHUST W YMEHUSA TpU peHieHuU MpoOieM, CBS3aHHBIX C PalUOHAIHHBIM
NPUPOJONIONb30BaHMEM  (COONIONEHWE  TMpaBUJl  TIOBEIEHUSI B MPHUPOJIE,
HamNpaBJICHHBIX Ha COXPAaHCHHE pPABHOBECHS B DKOCHCTEMaX, OXpaHy BHJIOB,
AKOCHCTEM, OHOoCcheps);

AKTUBHOE HENPUATUE JCUCTBHUM, NPUHOCIIIUMX BPEHd  OKPYKAIOLIEH
IPUPOIHON Cpele, YMEHHE TMPOTHO3MPOBATh HEOIArONMPHATHBIC IKOJOTHYECKUE
MOCJENCTBUS TMPEANPUHUMAEMBIX JIEUCTBUM W TPENOTBpAIaTh WX, HAIAYNE



Pa3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, HKOJOTUYECKOM KYJBTYphl, OIbITA
JESATEILHOCTH AKOJIOTUYECKON HANpaBIECHHOCTH, YMEHUSI PYKOBOACTBOBATHCA UMU
B MO3HABATEIbHOW, KOMMYHUKAaTUBHOW M COLMAIBHOM IMPAKTUKE, TOTOBHOCTH K
Y4acTHUIO B TPAKTUUECKOU JIESITEILHOCTH HKOJIOTMYECKON HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAyKU W OOIIECTBEHHON MPaKTUKH, OCHOBAHHOTO Ha JIMAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B IOJIMKYJIBTYPHOM MHPE;
COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATEILCKOM KYJIBTYphI KaK CPEICTBa
B3aUMOJICHICTBUSI MEXIYy JIFOAbMH W TIO3HAHUS MHUpA; MOHUMaHHUE CIEeUPUKU
OMOJIOTMM KaK HayKd, OCO3HaHHs €€ poi B (POPMHUPOBAHHWU PaALMOHATIBLHOTO
HAayYHOTO MBIIIJIEHUS, CO3JaHUU 1IEJIOCTHOTO MPEJCTABICHUS 00 OKPYXaIoIIeM
MHpE KaK O €IMHCTBE MPUPOJIbI, YEIOBEKa U OOIIECTBA, B MMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH W PEIICHHH MPOOJIeM COXpPaHEHMS IMPHUPOTHOIO PABHOBECHS;
yOSXKJIEHHOCTh B 3HAUMMOCTH OHWOJIOTMH JJISI COBPEMCHHOM IMBUJIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI pPa3BUTHUS MEAMIMHBI, CO3[aHUE MEPCHEKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX  pemarb pPecypcHble  MpoOJIeMbl  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA IyTeH BBIXOJIa M3 MIOOATBHBIX IKOJOTHUECKUX MPOOJIEM U
obecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJIB30BAHUIO TPUPOAHBIX PECYpPCOB M (POPMHPOBAHHMIO HOBBIX CTaHIAPTOB
KU3HU; 3aMHTEPECOBAHHOCTh B IIOJYyYCHHH OWOJIOTHYECKHUX 3HAHUM B LEJAX
MOBBIIIICHUS ~ OOIIEH  KYyIbTYphl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBbHOH I'PaMOTHOCTH OOydYaromuxcs, GopMupyeMoit
Npyd  U3y4eHUHW OWOJOTHM; TIOHUMAHHUE CYIIHOCTH METOJIOB  IO3HAHWUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIB30BaTh IMOJTydacMbIe
3HAHUSA JJI1 aHaluM3a MW OOBSCHEHHWS SBICHHH OKPYXaloIIero Mupa u
MPOUCXOMSIINX B HEM U3MEHEHUH, YMEHHE JieJiaTh 000OCHOBAHHbBIC 3aKIIOYCHUS Ha
OCHOBE HayuyHbIX (DaKTOB M HMEIOMIUXCA JAHHBIX C IEJbI0 TOJYYEHUS
JIOCTOBEPHBIX  BBIBOJIOB; CITOCOOHOCTHL  CaMOCTOSITEJIbHO  HCIOJIB30BaTh
OMOIOTNYECKUE 3HAHUS IS
peuieHust TpoOIeM B peajbHbIX >KU3HEHHBIX CHUTYallMSX; OCO3HAHUE IIEHHOCTHU

Hay4YHOU JEATEeIbHOCTH, TOTOBHOCTh OCYILIECTBIATh
MIPOEKTHYIO U UCCIIEN0BATENbCKYIO AESATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;
TOTOBHOCTh M CLIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TIOJTYYEHUIO HOBBIX 3HAHUM 110 OMOJIOTHU B COOTBETCTBUU C
YKU3HEHHBIMHU ITOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3VYJIBTATHI



MeTtanpenMeTHbIE pe3ylbTaThl OCBOCHMSI y4ueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe g (OPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIINXCS
MEXIUCHUTUTMHAPHBIE (MEXIPEAMETHBIE) OOIIECHAYYHbIE MOHITHS, OTPaXKaIOIIIe
[EJIOCTHOCTh HAy4yHOM KapTUHBI MHpa U CHEeUU(PHUKY METOAOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, PHEPTUs, SIBJICHUE, MPOIIECC,
CUCTeMa, HAy4YHBIH (pakT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HAOMIOACHHWE,  HM3MEPEeHHEe,  OKCIEPUMEHT U  JPYrHuXx),
yHUBEpCalbHble y4eOHble JEeUCTBUS (MO3HABaTeNIbHbIE, KOMMYHUKATHUBHBIC,
PEryIsTUBHBIC), obecrneurBaroIIne dbopmupoBaHue (YyHKIIMOHATBHOM
IPaMOTHOCTH Y  COLHMAJIbHOM KOMIIETEHIIMHM OOydYaloluxcs, CIOCOOHOCTh
00yJaroIuXxcst UCIIOJIb30BaTh OCBOCHHBIE MEXIUCITUTUTHHAPHEIE,
MHUpPOBO33pEHUYECKNE 3HAHUS U  yHHUBEpCaJbHble Yy4YeOHble JEHCTBUS B
M03HABATEIHLHON U COIMATBHON MPAKTHUKE.

MertanpenMeTHbie pe3yabTaTbl OCBOCHHSI IPOrPaMMBI  CPEIHETo OO0IIero
00pa3oBaHus TOJKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH
NEeMCTBUAMM:

1) 6a3oBble JOrHYeCKHE ICHCTBUS:

CaMOCTOSITENIbHO  (OpMyIUpOBaTh W aKTyalIM3UpOBaThb  IpodIemy,
paccMmarpuBaTh €€ BCECTOPOHHE; HCIIOJb30BaThb IPU OCBOCHHUU 3HAHUM MPHUEMBI
JIOTUYECKOTO MBINIJICHUsT (aHanu3a, CHUHTE3a, CpaBHEHUs, Kiaccudukaumy,
00001IIeHNsI), pacKphIBaTh CMBICT OHOJIOTHYECKUX TMOHATUM (BBIACISATH HUX
XapaKTepHbIE TPU3HAKW, YCTAHABIMBATH CBS3M C JPYTHMH TOHATHSIMH),
OTIPEENISTH IeNIN JeATEIHLHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUU UX
JIOCTH)KEHHSI, COOTHOCUTD PE3YJIbTaThl JCSITEIIBHOCTU C MOCTABICHHBIMU IIEIISIMH;

MCIIOJIb30BaTh OMOJIOTMYECKUE TTOHITHS 1J11 0ObSICHEHHS (PAaKTOB U SIBJICHUI
KUBOW  TMPUPOJBI, CTPOUTH  JIOTUYECKHE  PACCyXACHUS  (UHIYKTUBHBIC,
JENyKTUBHBIC, IO aHAJIIOTWH), BBISABIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHUS B
paccMaTpHUBACMbIX SBICHUSX, (DOPMYIUPOBATHh BHIBOJBI M 3aKTFOUCHHUS;, TPUMEHSTh
CXEMHO-MOJICTIbHBIE CPENCTBA JJIsl TPEACTABICHUS CYIIECTBEHHBIX CBS3eH W
OTHOIICHUN B WU3y4aeMbIX OHMOJIOTHYECKUX OOBEKTaX, a TAKKE MPOTHBOPCUHIA
Pa3HOTO pOJia, BBISBICHHBIX B PA3JIHYHBIX WHOOPMAIIMOHHBIX HCTOYHUKAX;
pa3pabaThIBaTh TUIaH PelieHUs MPOOIEMBbI C YIETOM aHaTN3a UMEIOIIIXCS
MaTepHAIbHBIX W HEMaTepUaJbHBIX PECYpCOB; BHOCHTh KOPPEKTHBHI B

JeSITeIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
[eNsIM, OLIEHWBaTh PHUCKU TOCJEICTBUN JIEATEIBHOCTH; KOOPAWHUPOBATh U

BBITIOJIHATH PA00OTy B YCIOBHSIX PEabHOTO,



BUPTYaJbHOTO M  KOMOWMHHPOBAHHOTO  B3aMMOJEUCTBUS;  pa3BUBATh

KpEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30Bble HCCJIEI0BATEIbCKHE IeHCTBUS:

BJIa/IETh HaBbIKAMH Y4€OHO-UCCIIEI0BATEIbCKON U MPOEKTHOM JIeATEIbHOCTH,
HaBbIKAMHU  paspelieHusi MpobOjeM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSTEJIbHOMY TIOMCKY METO/IOB PELIECHUS NPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
Pa3IMYHBIX METO/IOB MO3HAHUS; UCIIOJIb30BATh PA3JIMUHbIC BUJIBI IEATEILHOCTH 10
MOJIyYeHUIO HOBOTO 3HAHMS, €ro HWHTEPHpETalH, MPeoOpa3oBaHUI0 U
MIPUMEHEHUIO B YYEOHBIX CUTyalUsX, B TOM YHCIIE MPU CO3JAHHHM YYEOHBIX H
COILMAJIbHBIX TIPOEKTOB; (POPMUPOBATH HAYUHBIN TUIT MBIIIUICHUS, BIIAJIETh HAYYHOU
TEPMUHOJIOTHEM,

KJIFOYEBBIMU TOHATUSMH M METOJAMH; CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE
3a/1a4u B 00pa3oBaTEIbHOM
JESTEIbBHOCTH W >KU3HEHHBIX CUTYalUsX; BBIABIATh MPUYMHHO-CIIECICTBEHHbBIE

CBSI3M U aKTyaJM3UpOBaTh 3a7auy,

BBIJIBUTaTh TUIIOTE3y €€ pEelIeHUs, HaXOAUTh apryMEHThl IJsl J0Ka3aTesbCTBa
CBOMX YTBEPKJICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILEHUS; aHAJIU3UPOBATh
[OJYYEHHbIE B XOJ€ PEIICHUs 3aJaud pPe3yJbTaTbl, KPUTUYECKHU OIICHUBATh HUX
JOCTOBEPHOCTh, MPOTHO3UPOBAaTh U3MEHEHUE B HOBBIX YCIIOBHSX; J1aBaTh OLIEHKY
HOBBIM  CHUTyalusIM, OLICHUBaThb MPUOOPETEHHBIM  OMbBIT;  OCYILIECTBIATh
LeJICHAaPaBJIEHHBIA OUCK MEpEeHOca CPEICTB U CIIOCOOOB

AecTBUs B NpOQECCHOHANBHYIO Cpely; YMEThb IEPEHOCUTh 3HAHUS B

MO3HABATEIBHYIO U MPAKTUYECKYIO 001aCTH
KU3ZHEJEATEIbHOCTH; YMETh MHTETPUPOBATh 3HAHMS M3 Pa3HbIX MPEIMETHBIX

oOnacrtel; BbIABUraThb HOBBIE MJIEW, MpeJiaraTb OpUrHHAJIbHBIE MOAXOABI U

pelieHus,

CTaBUTH MPOOIEMBI U 33/1a4M, JOMYCKAOIINE AIbTEPHATUBHBIC PEIICHMS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHUKAX MH(MOpPMALMK (TEKCTE y4eOHOTO
nocoOusi, Hay4YHO-TIOMYJSIPHOM JIUTEparype, OHOJOTrMYECKUX CJIOBapsX M
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHeTre), aHaIM3UpOBaThH
UH(OPMALIMIO PA3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH; (HOPMYIHPOBATH 3aMIPOCHl U PUMEHSTh
pasIuYHbBIE METOJABI TPH TOMCKE H OTOOpe Omosorhyeckod HH(pOpMAIUH,
HEOOXOMMOM sl BEITIOJIHEHUS yUeOHBIX 3a]1a4;

MpuoOpeTaTh OMBIT HCMOJIb30BaHUA HH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTHI, COBEPILICHCTBOBATh KYJIBTYPY AKTUBHOTO MCIIOJIB30BAHUS PA3TMYHBIX



MOUCKOBBIX ~ CHCTEM; CaMOCTOATENBHO BBIOMpAaTh ONTUMAIBHYIO  (popmy
npeAcTaBieHuss Ouonoruueckod wuHpopManuu (cxembl, TpaQuKH, JAUArPAMMBI,
TaOIUIIBI, PUCYHKH U JIPYTOE);

WCIIONB30BaTh HAy4yHBIM S3BIK B KadeCTBE CpEACTBA MpH pabore C
Ouonoruueckoil MH(OpMAIMEN: TNPUMEHATH XUMHUYECKUE, (U3NYECKHE WU
MaTeMaTU4YeCKUE 3HAKW M CHUMBOJBI, (PopMyinbel, abOpeBUaTypy, HOMEHKIATYDY,
UCIONb30BaTh M IpeoOpas3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HAIISAHOCTH;

BIAJCTh ~ HaBbIKAMHM  pAacClO3HAaBaHWs M 3aIlIUTHl  WHGOpPMAINH,
MH(GOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHM el CTBUSIMU:

1) o0LIeHne: OCYIIECTBIATh KOMMYHHUKAIlMM BO BceX cdepax MKHU3HH,
aKTUBHO Y4aCTBOBAaTh B TMAJIOTE WU AUCKYCCHH IO CYIIECTBY OOCYXAaeMON TEMBI
(ymeHue 3a7aBaTh BOMPOCHI, BHICKA3bIBATh CY)KJIEHUSI OTHOCHUTEIHFHO BBIITOIHEHUS
npeuiaraeMoi 3a/1a4i, yYUThIBaTh UHTEPECHI U COMIACOBAaHHOCTD MO3ULIUN JPYTUX
YYaCTHUKOB JMAJiora WU JUCKYCCHM); PAcCllO3HaBaThb HEBepOaJbHbIE CPEACTBA
OoOIIeHMs, TOHWMAarh  3HAUCHHWE  COIMAJIBHBIX  3HAKOB,  MPEANOCHUIOK
BO3HUKHOBEHHUSI KOH(IUKTHBIX CUTYyallMi, yMETh CMAT4aTb KOH(IUKTHI U BECTU
IEPEroBOPbI; BIAJETh Pa3IMUHBIMU ClOcOOaMU OOILIEHUS M B3aWMOJICHCTBUS,
NOHMMaTh HAMEPEHUs IPYIHX JIIOACH, NPOSBISTh YBAXKUTEIBHOE OTHOIIECHUE K
coOecelHNKY U B KOpPpeKTHOH (opMe (QOpMyIHpoBaTh CBOM BO3PAKEHUS;
pa3BEPHYTO U JJOTUYHO M3J1araTh CBOIO TOYKY 3PEHUS C UCIIOIb30BAHUEM
A3BIKOBBIX CPE/CTB.

2) COBMECTHAsi  JIefiTeJIbHOCTh:  TIOHMMAaTh W HCIOJB30BaTh
MPEUMYIEeCTBA KOMAHJAHOW ¥ WHIWBHIYyAJIbHOW pabOTBl MpU  pPEIICHUU
Ouonornyeckot  mpoOiieMbl, OOOCHOBBIBaTH  HEOOXOAMMOCTh  PUMEHEHUS
IpynmnoBeIX (opM B3aUMOJEHUCTBUSI TPHU pEIIEHWH Yy4eOHOW 3aja4yu; BHIOUPAThH
TEMaTUKy ¥ METO/bl COBMECTHBIX JCHCTBUMN C y4ETOM OOIIHMX
WHTEPECOB M BO3MOKHOCTEH KaXKOTO YICHA KOJUICKTHUBA,

OpUHUMATh 1€TM  COBMECTHOM  JIEITENIbHOCTH, OpPraHWU30BbIBATH |
KOOPAMHUPOBATH JEUCTBUA IO €€ TOCTMIKEHUIO: COCTaBJIATH IUIAH JIEHUCTBUM,
pacupenensiTb pojaud C Y4E€TOM MHEHUN YYaCTHHMKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOUM paboThI; OIICHUBATh KAa4€CTBO CBOETO BKJAJa M KaKJOTO yYaCTHHUKA
KOMaH]IbI B
oOmui pe3yaprar Mo pa3pabOTaHHBIM KPUTEPHUSAM; TpeiiaraTh HOBBIC MPOCKTHI,

OIICHUBATh UJICU C TIO3UIIUN HOBU3HBI,

OpWUTHHAIBHOCTH, TMPAKTUYECKON 3HAYUMOCTH; OCYIIECTBIATH ITO3MUTHBHOE

CTPaTETHYCCKOEC IMMOBECHNE B PA3TUIHBIX



CUTYalUAX, IPOSBIISTH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULIMATUBHBIM.
OByaieHHe YHMBEPCAJbLHBIMH PeryJISTUBHBIMU AeHCTBUSMMU:
1) camoopraHu3amMsi: HCIOJb30BaTh OHOJOTMYCCKUE 3HAHMS IS
BBISIBJICHUS MTPOOJIEM B BX

pelieHus B OKU3HEHHBIX M Y4YEeOHBIX CHUTyallusix; BbIOMpAaTh Ha OCHOBE
OMOJIOTUYECKUX 3HAHUM 11€JIEBbIE€ U CMBICIIOBBIE

YCTAHOBKH B CBOMX JEHCTBHUSAX M MOCTYIKax MO OTHOIICHHIO K >KMBOW MpPHUPOJE,

CBOEMY 370pPOBBIO M 3J0POBBIO OKPYKAIOLIUX; CAMOCTOSTEIBHO OCYIIECTBIISATH

MO3HABATEIBHYIO JIEATEIbHOCTD, BBISBISTH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH

cOOCTBEHHBIE 33/1a4M B 00pa30BATEIbHON JAESITEIIbHOCTU U JKU3HEHHBIX CUTYAIIHSIX;

CaMOCTOSITENIbHO COCTaBJIATh IJIaH PelIeHHs MPoOIeMbl C YIETOM

UMEIOLINXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEM M MPEANOYTEHUMN; /1aBaTh
OIICHKY HOBBIM CHUTyallUMsIM; PacCUIUpSATh pPaMKH Y4YeOHOTO MpenMeTra Ha
OCHOBE  JIMYHBIX  NPEANOYTeHHUW;  Jenarb  OCO3HaHHBIA  BBIOOD,
apryMeHTUpPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh

3a peuIeHue; OLIEHUBATh MPUOOPETEHHBIN OMBIT; CIIOCOOCTBOBATH (POPMHUPOBAHUIO U
OPOSIBIICHUIO IIUPOKOW HPYAUIMM B pa3HbIX OONACTAX 3HAHUM, MOCTOSHHO
TIOBBIIIATH CBOM 0Opa30BaTeNbHBIA M KYJIBTYPHBIH YPOBEHb. 2) CAMOKOHTPOJIb:
J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTbh KOPPEKTHUBBI B I€ITEIbHOCTb,
OLICHMBAaTh COOTBETCTBUE PE3YJIBTATOB LIEJISIM; BIaJeTh HABBIKAMU [T03HABATEIbHOU
peduiekcun Kak OCO3HAHMSI COBEPILIAEMBbIX JEHCTBUI M MBICTUTEIbHBIX MIPOLIECCOB,
UX pEe3ylbTaTOB M OCHOBAHMM, HCIONB30BaTh MNPUEMBI PeIEKCUU A OLUEHKH
CUTyallld, BHIOOpa BEPHOTO PEIICHMS; YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO
OPUHUMATh PELIEHUS 110 UX
CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IIPU AHAIU3E PE3YJIbTaTOB
NEeATENbHOCTH;

3) npuHsATHE cedsi M APYrUX: NPUHUMATH CeOsl, IOHMMAsi CBOM HEOCTATKU U
NOCTOMHCTBA; IPUHUMATh MOTHBBI W AapTryMEHTBHl APYIMX IPU aHAJINA3E
pe3yJIbTaToOB

JeSTeIbHOCTH; IPU3HABATh CBOE MPABO M MPABO APYTMX HA OIIMOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUU JAPYTOro YeIOBEKa.

INPEAMETHBIE PE3VYJ/IBTATHI

[IpenmeTHble pe3ynbTarbl ocBoeHuss mnporpammbl COO mno Ouonorun Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»



Hay4YHbI€ 3HAHUS, YMEHUS U CTIOCOOBI JEHCTBUN MO OCBOEHUIO, HHTEPHIPETALUU U
npeo0pa3oBaHUIO 3HAHUM, BUIBI JACSITEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4YEOHBIX CUTYyalUAX, a TAKKE B PEATbHBIX
KU3HEHHBIX CUTYyallMsIX, CBS3aHHBIX C Ouosjorued. B mporpamme npeaMeTHbie
pe3yabTaThl MPEICTABIEHBI 110 TO1aM 00y4YeHHUS.

[IpenmeTHble pe3yabTaThl OCBOEHUs yueOHoro mpenmera «buonorus» ¢ 10
KJacce NOJKHBI OTPaXKaTh:

c(hOopMHPOBAHHOCTH 3HAHUK O MECTE U POJIH OMOJIOTHH B CHCTEME HAyIHOTO

3HaHUA €CTECTBEHHBIX HayK, B (P OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTHHBI MHUpa U HayYHOTO MHPOBO33PEHHSI, O BKJIAJ€ POCCUUCKUX U 3apyOeKHBIX
y4€HBIX-OUOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIMOHATBLHOM TPaMOTHOCTH
YeJloBeKa I PELICHMs JKU3HEHHBIX 33]a4; YMEHHE pPacKphIBaTh COAEpPKAHUE
OMOJIOTUYECKUX TEPMHHOB M TMOHATUH: KU3Hb, KIETKA, OPraHU3M, METadoIu3M
(oOMeH BeIIEeCTB M TMPEBpaAIllEHHE JHEPruu), ToMeocTa3 (CamMoperyssius),
YpOBHEBAsi OpPTraHU3alMsl KUBBIX CHUCTEM, CaMOBOCIIPOM3BEACHUE (PENpOAYKIINs),
HACJIEICTBEHHOCTh, HW3MEHYHMBOCTb, POCT M pa3BUTUE; YMEHUE U3JIararhb
Onosornyeckre Teopuu (KJIETOYHasi, XpPOMOCOMHAs, MYTAIlMOHHASI, LEHTPAJIbHAS
J0orMa MOJIEKYIsipHOM Oumosorun), 3akonbl (I. Menpena, T. Moprana, H. N.
BaBuiioBa) u y4yeHus (0 LEHTpax MHOrooOpasusi U MPOUCXOKICHUS KYJIbTYPHbBIX
pactenuii H. V. BaBunoBa), onpenensiTe rpaHullbl UX TPUMEHUMOCTH K JKHUBBIM
CUCTEMaM; yMEHHUE BJIaJeTh METOAaMH HAy4YHOIO I[I0O3HAHHUS B OHOJOTHUU:
HaOJIIOJICHUE U OMUCAHUE KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUH, OpraHu3auus U
IpOBECHUE OMOJIOTMUECKOTO 3KCIIEPUMEHTA, BBIABM)KEHUE TMIIOTE3bl, BHISIBICHHE
3aBHUCHUMOCTH MEXJy HMCCIEAYeMbIMU BEJIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX
pE3yAbTaToB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUH U 3aKOHOB, YMEHHE
JIeNaTh BBIBOABI HAa OCHOBAHMM TIOJYYEHHBIX PpE3YJIbTAaTOB; YMEHHUE BBIICIATH
CYLIECTBEHHbIC IPU3HAKM BHPYCOB, KIETOK NPOKAPUOT M  BYKapHOT,
OJHOKJICTOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOLIECCOB:
oOM€Ha BEILIECTB U MPEBPAILICHHS SJHEPTUH B KIIETKE, (POTOCUHTE3A, MIACTUYECKOTO
U DHEPreTH4ecKoro OOMeHa, XEeMOCHHTE3a, MUTO03a, MEil03a, OIJIOAOTBOPEHUS,
Pa3MHOXXEHMSI, HHJIUBU1YaJIbHOTO PA3BUTHS OpraHUu3Ma

(oHTOTEHE3); yMEHHE TMPUMEHSATh TMOJIYyYEeHHbIC 3HAHUS IS  OOBSCHEHHS
OMOJIOTUYECKUX TMPOLIECCOB U SIBJICHUH, JJI MPUHATUS MPAKTUYECKUX PELICHUHN B
MOBCEIHEBHOM >KM3HM C LIENbI0 oOecredeHusi 0€30MacHOCTH CBOETO 370POBbs U
3IOPOBBSl OKPYXAIOUIUX JIIOACH, COONIOAEHUS] HOPM TPaMOTHOTO TOBEICHUS B
OKpY>KaroIlel MNpUPOIHOU cpele, MOHMMaHUE HEOOXOAUMOCTU HCIOJIb30BaHUS
JOCTHOKEHUM COBPEMEHHOW OHOJOTMM M OMOTEXHOJOTMU MJisi PalMOHAJIbHOIO



IPUPOJONOIB30BAHUSA;, YMEHHUE PEIIATh AIEMEHTAPHBIE T€HETUYECKUE 3aJa4ud Ha
MOHO- U

OUTUOPUHOE CKpEIMBaHUE, CIEMJICHHOE HAacleOBaHUE, COCTABISATh CXEMBI
MOHOTHOPHJIHOTO CKpEIIMBAHMS I TpPEICKa3aHWs HAcleIOBaHUS MPU3HAKOB Yy
OpraHU3MOB; YMEHHUE BBINOJHATH JA0OpPATOPHBIE W TMPAKTHUYECKUE pPadoTHI,
coOIrOnaTh

npaBwia npu pabore ¢ y4yeOHBIM M JTAOOPATOPHBIM OOOPYIOBaHHEM; YMEHUE
KPUTHUYECKH OIICHUBaThb W UHTEPIPETUPOBATh HHQPOpPMAIUI0 OHOIOTHYECKOTO
COJIEPXAaHUs, BKIIFIOYAIOIIYIO MCEBJOHAYYHBIE 3HAHUS W3 PA3JIUYHBIX MCTOUYHHKOB
(cpencTBa mMaccoBoi MHGOPMAINH, HAYIHO-TTOMYJISIPHBIE MaTepUaibl), STUUECKUEC
aCTeKThl COBPEMEHHBIX HCCIIEOBAHUNA B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;
YMEHHE CO3/1aBaThb COOCTBEHHbIE NMUCHBMEHHBIE M YCTHBIE COOOIIEHHs, 000O0IIas
OMOJIOrMYECKYl0 HMH(QOPMALIMIO U3  HECKOJIBKUX  HCTOYHUKOB, TI'PaMOTHO
MCIIOJIb30BATh MOHATUMHBIN anmnapar OMOJIOTUH.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJTACC
KosnyecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (wnpposrre)
Ne /it o0pa3oBaTe/IbHbIE
NMPoOrpaMmblI Kontpoabubie | IIpakTuueckue
Bcero pecypchl
padoTbI padoTbI
bu6mmoreka [IOK
1 bronorus kax Hayxa 2 0.5 https://m.eds00.ru/7f41c292
bubaunoreka [IOK
2 JKvBBIE cHCTEMBI M X OpraHu3aIus 1 hitps:/m.eds00.ru/7f41c292
. bubnuorexa [JOK
3 XVUMHUYECKUN COCTAB U CTPOECHUE KIIETKU 8 1 https://m.eds00.ru/741c292
bu6mmoreka [IOK
4 KH3HECATENEHOCTE KISTKH 6 https://m.eds00.ru/7f41c292
Pa3smHOXeHME U MHIMBUyaTbHOE Pa3BUTHE bubmuoteka [JOK
5 OpraHu3MOB 5 1 https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTh M NBMEHYUBOCTD bubmuorexa [{OK
6 OpraHu3MOB 8 L5 https://m.edsoo.ru/7f41c292
Cenexkuust oprann3MoB. OCHOBBI bubmuoreka [IOK
! OMOTEXHOJIOTUN 3 https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
8 PesepaHoe BpeMa 1 https://m.eds00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
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ITOYPOYHOE INTAHUPOBAHUE

10 KJTACC
Koun4yecTBo yacos DJIeKTPOHHbIE U (PPOBLIE
Ne Tema ypoka Jara o0pa3oBareJibHbIE pecypchl
n/n Beero Konrposabupie | IIpakTudeckue | usydeHust
padoTbI padoTbI
bubmmoreka IIOK
1 Buosnorus B cucreme Hayk 1 08/09 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Mertonbl MO3HAHUS AKUBOUI
npuponsl. [IpakTudeckas pabora
2 Ne 1 «Mcnonbp30BaHuEe pa3InyHbIX 1 05 15/09 bubnuoreka [IOK
METOJIOB npu M3yYeHHH https://m.eds00.ru/863e6122
OMOJIOTUYECKUX 0OBEKTOBY
buonorndyeckue CUCTEMBI, bu6mmoreka [JOK
3 MPOLECCHI U UX U3YyYECHHUE 1 22/09 https://m.edso0.ru/863e6564
XHUMHYECKHM cocTaB KIeTKH. Boma bu6mmoreka IJOK
4 Y MUHEpaJIbHBIE COIU 1 29/09 https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5) benku. CoctaB u cTpoeHue 6€IKoB 1 06/10 hitps://m.eds00.ru/863e6072
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depMeHTHI — ONOJIOTHYECKUE
karanusaropsl. JlaboparopHas
pabota Ne 1 «M3yuenue

bu6mmoreka IJOK

0 KaTaluTHIECKON aKTHBHOCTH 0-5 13/10 https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha IpUMEpE aMHIIA3bI
WM Karajas3bl)»
bu6mmoreka IJOK
! Yregone!. Jiamuaer 20/10 https://m.eds00.ru/863e6870
bubmuoreka [IOK
8 Hyxnennosbie kucinotel. ATO 27/10 https://m.eds00.ru/863e6d5¢
Hcropuss u  MeToapl U3ydeHHUs bu6mmoreka [IOK
9 kietku. Knerounas reopust 10/11 https://m.eds00.ru/863e6e88
Kietka kak niesocTHas >xuBast
10 17/11
cucrema
CrpoeHne 2ykapuoTu4eCcKon
kieTku. JlaboparopHas pabora Ne 2
«3ydyeHne cTpoeHUs KIETOK Bumorexa [IOK
11 paCTeHm:d’ KUBOTHBIX, TPHOOB M 0.5 24/11 https://m.eds00.ru/863e6ff0
OakTepuii o7 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTIpenaparax u ux
OTTCaHHUE»
bu6mmoreka [IOK
12 OOMeH BemeCTB Wi MeTaboIu3M 01/12 https://m.eds00.ru/863e766¢
butmoreka [IOK
13 dortocuHTE3. XEMOCHHTE3 08/12

https://m.edso00.ru/863e7c98
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bu6mmoreka IJOK

14 OHepreTHIeCKHH 00MeH 15/12 https://m.edso0.ru/863e7aae
JKU3HEHHBIN IUKIT KJIETKH.
Jenenue kaeTku. MuTos.
Jlaboparopnas pabora Ne 3
15 «Ha6§10 pHasi p 05 22/12 bubauroreka IJOK
ACHUC MHTO3a B KJICTKaX https://m.edso0.ru/863e7dc4
KOHYMKA KOpEIIKa TyKa Ha TOTOBBIX
MUKpOTIpernaparax»
buocunTes Ocnka. Peaxmus bu6mmoreka IIOK
16 MaTpUYHOIO CUHTE3a 29/12 https://m.edsoo.ru/863e796e
bubmmoreka IIOK
17 Tpancisnus — OuocuHTe3 OenKa 12/01 hitps://m.eds00.ru/863¢796e
Hexnerounsie popMbl KU3HH — Bubmuoreka [JOK
18 BHUPYCHI 19/01 https://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 ®opMbI pa3MHOKEHHSI OPraHH3MOB 26/01 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubauorexa IIOK
20 Me#o3 02/02 https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE MOJOBBIX
KJ1eToK. OII010TBOPEHHUE.
Jlaboparopnas pabota Ne 4
21 05 09/02 bubmuoreka [IOK

«M3ydeHne cTpoeHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTpenaparax»

https://m.edso00.ru/863e81b6
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WNHpnuBunyanbHOE pa3BUTHE

bu6mmoreka IJOK

22 OpraHU3MOB 16/02 https://m.eds00.ru/863e8436
I'eneTnka — Hayka o

23 HACJIEACTBEHHOCTH U 01/03 Bubmmorexa OK
M3MEHYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HaCJIeIOBaHUS

24 npu3HaKoB. MOHOTHOpHIHOE 15/03 Bubmuorexa LOK
CKpEIMBaHHUE https://m.eds00.ru/863e8878
JuruOpuHoe CKpelnBaHue.

25 3akoH HE3aBHCHMOTO 22/03 bubmmoreka LIOK
HACIE10BAHNUSA [IPU3HAKOB https://m.edso0o.ru/863e89a4
CueruieHHOE HacJIeI0BaHHE
npusHakoB. JlaboparopHas paboTa

26 Ne 5 «M3yueHume pe3ylbTaTOB 05 05/04 Bubmmorexa LOK
MOHOTHOPH/IHOTO  JAUTHOPH/IHOTO https://m.edso0.ru/863e8c60
CKpenIuBaHus y 1po30¢uibl Ha
TOTOBBIX MUKpOIIpEnaparax
I'enetuka mona. HacnenoBanue bub6mmoreka [JOK

27 12/04

MPU3HAKOB, CLCIIJICHHBIX C IT10JIOM

12https://m.edso0.ru/863e8c60
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N3MeHUHnBOCTb.
HenacnencrBeHHast U3MEHUHUBOCTb.
JlaGoparopHast pabora Ne 6.

28 N3ydyenue MoaupuKaluoHHON 1 05 19/04 ]r?H@T/P/IOTeé(a HOF .
W3MEHYUBOCTH, IOCTPOCHUE ttps://m.eds00.ru/863e8efe
BapHAllMOHHOTO  psAga U
BapUAIMOHHON KPUBOM»

HacnenctenHas H'3MEHYUBOCTb.
5 Jlaboparopnas pabora Ne 7. Bubnuorexa [JOK
o «AHanus MyTanuii y 1po3ouisl 1 05 26/04 https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpPOIIpenaparax»
bu6mmoreka IIOK

30 TeneTiKa TenoBexa 1 03/05 https://m.eds00.ru/863e8d78
PesepBHEIil ypok. O000IICHHE 110

31 teme «HacnencTtBeHHOCTh U 1 10/05
M3MEHYUBOCTbH OPTaHU3MOB

bu6mmoreka [JOK

32 Cenexuns kak Hayka U 1poriece 1 17/05 https://m.eds00.ru/863¢9214
Metonpl U IOCTMDKEHHS CeJICKIINU bu6mmoreka [JOK

33 pacTEeHUN U KUBOTHBIX 1 23/05 https://m.eds00.ru/863e9214
buoTexHonmorus kak oTpacib bubmuoreka LIOK

34 IIPOU3BOJCTBA 1 24/05 https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 " 4

[NPOI'PAMME
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