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HOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OHOJIOTUHM TEOPETUUYECKYIO OCHOBY MJIs
OTpe/eNieHUs] TMOAXO0N0B K (POPMHUPOBAHUIO COICpX aHUS y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHuss PIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJeil, CcoJlepKaHMs, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero obpazoBanuss B Poccuiickoit dexaeparuu, a TakXKe IOJOXKEHUS O
cnenuuke OMOIOrHH, €€ 3HAYCHUH B MO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpe/ieNICHbl OCHOBHBIE (DYHKIIMK IPOTPaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[IporpaMmMa 1o Ouonoruu AaéT MpENCTaBICHHE O UEIIX, 00 obmei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mnpeamera «buonorus», omnpenensieT o0053aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue 10 pasienaM M Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIBbHOCTh M3YUEHHUSI YUEOHOro Marepuana ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSI3€M, JIOTUKH 00pa3oBaTEIbLHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00y4YaroIuXCsl.

B nmnporpaMmMe 1o OuHOJIOTMH TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJIbTaTam
oOyueHusi B (OPMHPOBAHUHM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHOM
NESATEIbHOCTH / y4eOHBIX AEUCTBUNA OOY4YaroOIIMXCsl 1O OCBOEHUIO COJIEp)KaHUs
OMOJIOrMYecKOro oOpa3oBaHMsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YPOBEHB) peain30BaH
INPUHIMI TPEEMCTBEHHOCTH B M3y4YE€HUHM OHMOJIoTMM, Ojaronapss 4eMy B HeW
POCMATPUBAETCS HANpPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GOopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO MUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIUHN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, IPEJICTABICHUN O 3I0POBOM
oOpa3e XKM3HM M OEpeXHbIM OTHOUIEHHWEM K OKpYXaloled MPUPOJHOU cpene.
[ToaTOMy Hapsigy ¢ u3ydyeHHEeM OOIIEOMOJOTUYECKHX TEOPHUH, a TaKXkKe 3HaHWM O
CTPOCHHU >KUBBIX CUCTEM PA3HOT0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOJIb30BAHUIO
MOJYYEHHBIX 3HAHWUM B TOBCEIHEBHOM JKU3HU JJISI PEUICHUS PUKIIAIHBIX 3a/7a4, B
TOM 4YHCle: NpOQUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
TE€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIled NPUPOJHOW cpene, aHaau3a
BIIMSIHUSL XO3SUCTBEHHOM AESATEIbHOCTA YEJIOBEKAa HAa COCTOSHHE MNPHUPOJHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJHOW HATPaBIECHHOCTH
yueOHoro npeamera «buosiorus» MpoaUKTOBaAaHO HEOOXOIUMOCTHIO OOeCTIeUeHUs
YCIIOBUM ISl pEUIEHUS] OJJTHOM M3 aKTyaJbHbIX 3a/1ay IIKOJbHOTO OMOJIOTHYECKOIrO
oOpa3zoBaHus, KoTOpas mpeanonaraeT GOpPMHUPOBAHHE Y  OOYYAIOIIUXCS



CIIOCOOHOCTM aJaNTUPOBAThCA K HW3MEHEHUSM JAMHAMMYHO pPa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHHUS 3aHMMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OpPMHUPOBAHUE y OOYYAIOMIMXCSA MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTIIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLMUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(GYHKIIMOHATBFHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M Oe3omacHOro oOpasa
YKU3HH, YKOJIOTMYECKOT0 MBILIEHHS], IEHHOCTHOTO OTHOLIECHHS K dKUBOW MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JUIsl PELIEHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHEro  odmero o0pa3oBaHUsA,  COLUAIN3ALMU
oOyuatomuxcs. M3yuenue 6MOJI0rHM 00eCTeUnBaET YCIOBUS ISl (DOPMHUPOBAHHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAllMOHHBIX W HH(POPMALIMOHHBIX HaBBIKOB,
ACTETUYECKON KyJIbTYpPBbI, CIOCOOCTBYET HMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
IPEJICTaBICHUSIMU U3 APYTUX Y4€OHBIX MPEIMETOB, B YACTHOCTU, PU3UKHU, XUMHUU
u reorpapuu. Ha3BaHHBIE MOJOKEHUS O IpeIHA3HAYCHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENENeHUs IMOAXOJA0B K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COAEpKaHUsA, MPEACTaBICHHOTO B Iporpamme 1o
OMOJIOTHH.

OT10op conepxanus yueOHoro mpeamera «buonorus» Ha 6a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOpPA3HOrO MOJXO0Jld, B COOTBETCTBHH C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAaHUS M YMEHHUSA, 3HAYUMBIE JJIS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPYJKAOIIEH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM 171l (POpMUPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPUEHTAIUSAX  JIMYHOCTH, CIIOCOOCTBYIOIIMX  TI'yMaHHU3alUU
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cOAEpX)aHUS Y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTUM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABL, O €€ YPOBHEBON OpraHU3aLMH U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HAy4YHOTro TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
ouonoruyeckas cucrema», «CucreMa M MHOTrooOpasuMe OpraHuyYecKOro MHUpay,
«IBOIOIMS KUBON NPUPOJBI», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpeamera «buosorus» Ha 6a30BOM YPOBHE —
OBNIAZICHUE  OOYy4alOUIMMHCS  3HAHUSAMU O  CTPYKTYpPHO-(PYHKIIMOHATbHOMN
OpraHu3allid >KUBBIX CHUCTEM pa3HOTO paHra W NOPUOOpPETEeHUE yMEHUI



UCIIOJIb30BaTh ATU 3HAHMS MJI TPAMOTHBIX JIEWCTBUI B OTHOUIEHUU OOBEKTOB
’KUBOM MPUPOJIBI U PELICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

JocTikenue nenu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6a3oBoM
YPOBHE 00ECIIEUHBAETCS PEIICHUEM CIEAYIOIIMNX 3a/1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHHMSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKalllUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHMSI, CTPOSHUU, MHOTO00Opa3uu U OCOOCHHOCTSIX KUBBIX
CHCTEM PAa3HOTO YPOBHS OPTaHU3AIIMU, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOY4YaIOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CHOCOOHOCTEW B MPOIECCe aHaIM3a JaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IVIIIOB, WACH M TMOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHHU3aLUY;

CTAaHOBJICHME Yy oOOydJarommxcs oOmeil KyJIbTypbl, (YHKIIMOHAJILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH U OLEHUBATDH SBJIICHUS OKPY>KAIOIIETO
MUpa JKMBOW MPUPOJLI HA OCHOBAaHMM 3HAHUM U OMbBITA, MOJYYCHHBIX IPHU
M3y4YEeHUH OHOJIOTHH;

dopmupoBaHre Yy OOy4YalOIIMXCA YMEHHN WUIIOCTPUPOBATh 3HAUCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JIESITEIIbHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TIO3HAHUSI YEJIOBEKOM KUBOH
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIIECHHUS K HEW, COOMIOICHUS ITUYECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPBI, 1J11 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIE/ICTBUIA CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpee,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHHWE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero ooOmero oOpazoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIAILIUM B
COCTaB MpeaMeTHOI o0nacTh « ECTeCTBEeHHO-HAy4YHbIE IPEIMETHI.

Jlst u3ydenusi 6uojIoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 ygaca (1 wac B Henento), B 11 knacce — 34
yaca (1 yac B He/1eJ10).



COJEPXXAHME OBYUYEHUA
10 KITIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH Haykamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIBI (HAOTIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCUpUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie U NpakTH4YecKue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWEe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MNOMYJISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IIeHOTUYECKUH ), OMOC(EpHBIA.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIC MPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuuyeckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpabHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B KieTke. l[loanepskanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsL CTPYKTypa). XHUMHUYECKUE CBoicTBa OenkoB. buonormyeckue
GbyHKUIMUU OENKOB.



depmeHThl — Oumosormueckue Katanmm3aTopbl. CrTpoeHue (epMeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunpl - (caxaposa, JaKkTo3a) U MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurauuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢ynkuuu aunuaoB. CpaBHeHUE
YTJIE€BOAO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Knerka xak mnenoctHas >xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudyeckas. OcoOEHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opranousl kietku: JIIC, ammapat [onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIJIETKU: MHUTOXOHJIPHUH, ILIACTHJIBI.
[Ipoucxoxaenne MUTOXOHJpUM u T1iactun. Bunbl mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid HeHTp KieTku. CTpoeHue anpa: saepHas o0oJovKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEMIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHne XMMHYECKUX JOJIEMEHTOB B HEXKUBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHne MOJIeKyJIbl Oemkay,
«Ctpoenue ¢pepmenta», «HykmennoBsie kuciotel. [JHK», «CtpoeHue mMosexybl



AT®», «CtpoeHue 3yKapHOTUYECKOW KIIETKN», «CTpOEHHE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIn.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE I MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopaTopHass pabota No 2. «/3ydyeHwe CTpoeHHs KIETOK pacTEHUH,
JKUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMmaparax M HX
OMHCAHUE.

Tema 4. ’/Ku3HeneATeIbHOCTh KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMMIAIUS (TUIACTUYECKUI OOMEH) U
JUCCUMWIAIUSA (PHEPreTUUeCKuid OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBag (a3pl (¢oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpeqpl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMoCHHTEe3. XEeMOCHUHTE3UPYIoIne OakTepuu. 3HAUCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJEICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KIETKE. OTambl JHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucimopogHoe OKUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OxkucnurensHoe dhochopunupoBanue. D¢ hHeKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetudeckoil uHdopmanumu B KiIeTKe. ['eHETHYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oemnka.

Hexknerounsie ¢hopmbl xu3HU — BUpYCHl. Victopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTM CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnnm pacreHuid, XUBOTHBIX M YEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpUIIIIMS, peBepraza W  uWHTEerpaza. IIpodumaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbuos, . . UBanoBckuid, K. A. Tumupsses.

Tabmuupbl U cxembl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xuzHeHHbd nukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojeb cTpykTypsl JTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KieTouHblii UK, WX >KU3HEHHBIM 1uki KieTku. WHTepdaza U MuUTO3.
[Tpoueccrl, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI Pa3MHOXKEHHMS W  WHIUBUIYAJIbHOTO  pPa3BUTHUSA
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYeCKui CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunbl 6ecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTraHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. IIpoueccsl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKM U SIMYHMKU. OOpa3oBaHHE W PAa3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0eHHOCTH CTpOeHUsl SULEKIETOK MU crepMaro30ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayansHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3Butue. TuUIbI
NOCTAMOPHUOHAIBHOTO Pa3BUTHA: NpsIMOe, HempsiMmoe (IMYMHOYHOE). BrnusHue



Cpenbl Ha pa3BUTHE OPTraHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmuiet 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpssMoe u HenmpsIMOe pa3BUTHEY», «I 'aMeToreHe3 y MIECKONMUTAIOMNX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MIeKonuTaromero», «Kapuoknnes B KJIETKaxX
KOpElIKa JIyKa», MarHuTHas MOJeNb-aniuInKauus «J/legenue KIeTKu», MOJIEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmrogeHue MUTO3a B KJIETKaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTopHas pabora Ne 4. «M3yueHue CTpOCHHS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieACTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nuroiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHMHM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCMOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJICHHbIE . Mennaenem.
MonHorubpuiHOoe CKpellMBaHHEe. 3aKOH €IMHO-00pa3vs THOPHIOB IEPBOTO
nokosieHus. IlpaBuno JOMHUHUpPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytouiee ckpeumpanue. Mcnoib30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHITOBEpA.

XPpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTU. [ eHETHUECKUEe KapThl.



['enetuka mosna. XpoMOCOMHOE OMpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocOoMBI. ['omorametrHeie M reTeporaMeTHbie oOpraHusmbl. HacienoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifl M BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npusHaka. KonuuecTBEeHHbIE M KAaYECTBECHHBIE NMPU3HAKU U KX
HOpMa peakiuu. CBoCTBA MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 U TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTUA. MyTaIimoHHas M3MEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacCneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYIAPHO-TEHETUYECKHM. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKA: TeHHBIE OO0JE3HHU,
00JIe3HU C HACIEIACTBEHHOM MPEApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comatnueckue UM reHepatuBHble MyTauuu. CTBOJOBbIE KHETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIIICHUY U JICUEHUU TeHETUUECKNX 3a00JIeBaHUN YEIOBEKA.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmuiet u cxembl:  «MOHOTHOpPHAHOE  CKpeIIMBAaHWE HM  €ro
[UTOTCHETUYECKAasd OCHOBa», «3aKOH pACHICIUICHUS W €ro IHUTOTCHETUYECKast
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomornyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3aumonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTHYeckue KapTbl paCTEHUM,
JKUBOTHBIX W 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka H KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmmIuKamun «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonmunoe momuHupoBaHuey, «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas paborta Ne 6. «M3yuenne MoauUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuil y Jpo30¢uisl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JIOMECTHKALUS.
Yuyenue H. W. BaBwioBa 0 1eHTpaXx MPOUCXOXKIEHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKLIMM DPACTEHMM M JKMBOTHBIX. OLieHKa 3KcTepbepa. bim3kopoacTBeHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHUs. CKpellMBaHUE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJMIUIOUIOB. JIOCTMIXKEHMsI CEINEeKIUU paCTeHUM, >KUBOTHBIX H
MHUKPOOPraHU3MOB.

bHoTexXHOJIOTHA Kak OTpaciib IPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHNUE PACTEHUM.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX CEIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosmembl. MO  —  reHetruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKIACHHS W MHOT00Opasus
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bekTh OWOTEeXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISIKH TUIOJOB U KOPHEIIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTopHble M NpaKTHYeCKHEe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPAaTOPUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30BAHUA

Cornmacho ®I'OC COO, ycraHaBiauBaroTCs TpeOOBaHUA K peE3ylbTaTam
OCBOCHMSI  OOy4YarOIIMMHUCS MporpaMM  cpefaHero obmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIICAYIONIHNE COCTABIISIOINIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCHHCKON
TPaXXTaHCKOM UJCHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAllMM K OOydYeHHI0 OuOJOoTrHuH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHU, MPUCYIIHUMU CUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KUZHEHHBIE TITaHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUS NpeaMeTa «bHOJIOTHs» HOCTUTAtOTCA B
CAUHCTBE YYCOHOM M BOCIHMTATCIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIIBTYPHBIMUA, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHA, PA3BUTUS BHYTPEHHEW NO3ULIHMHU JIMYHOCTH, IATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IPAaBOMOPSAKY, YEIIOBEKY TPYJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOT0 OTHOIIEHUS] K KYJIbTYPHOMY HaCIEIUI0 U
TPAAULHUAM MHOTOHALMOHAIBLHOTO Hapona Poccuiickon denepauuu, Opupoie u
OKPYKAIOIIEH CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYYAIOIITUXCSI PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CUCTEMON I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX



TPaAUITMOHHBIM IIEHHOCTSM POCCHICKOTO O0OIIecTBa, PACHIMPEHHUE KXU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOIIECCE peaM3allii OCHOBHBIX HANpaBICHUMN
BOCIIUTATEIHLHOU ESITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpPaB U O0O0S3aHHOCTEH, yBa)KCHHE
3aKOHA U MPaBOINOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATETbHOCTH TMpPU CO3AaHUU
y4€OHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTMYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMA IIEHHOCTSIMHU U
COIMAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJCHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH TIEpe
PonuHol, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK WU KYJIBTYpY,
MPOLIJIOE U HACTOSIIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOIHOMY HACIICIUIO U MaMSITHUKAM TPUPOJIBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHPYSICh HAa MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOT'O BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;



OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTEIISIM, CO3/JAHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHMMAHHUE YMOIMOHATBLHOTO BO3ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuyeckoro BoCNUTAHUA, (POPMHUPOBAHMS KYJLTYPHI 30POBbSI U
IMOIMOHAJILHOTO 0JIarOnoJyuns:

MOHMMAaHUE U pealnu3alus 3J0pOBOTO M 0Oe30MacHoro obOpa3a KU3HU
(310opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nUecKas
aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJI HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHE TMOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0JII00UE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

HWHTEpEC K pa3iu4HbIM cepaM mpodecCUOHATBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud #  pealn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH II€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIIEHWE YPOBHS JKOJOTUYECKON KYyJIbTYphI: MPHOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNIKOB W OIEHKHM UX BO3MOXXHBIX TIOCICACTBUM IS
OKPYXKaroLIEH Cpebl;

OCO3HAHHE TJI00aTBPHOTO XapaKTepa JKOJIOTMUECKHX MPOoOJeM W IMyTed HuX
pelieHus;



CIOCOOHOCTh HCIOJB30BaTh MNpPHUOOpETaeMble MPU HM3YyYECHUU OUONOTHH
3HAHUS M YMEHUS TpU pEHIeHUU NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOJIONIONb30BaHUEM  (COOJNIOICHUE  MpaBWi  TOBEICHHUS B  MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE pPABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAIOUIEH
NPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE HKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U NMPEAOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKON
HaIlPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MpPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE cherudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(OpMHpPOBAaHUN PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOIIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJII COBPEMEHHOM LMBWIM3ALUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTABHOM YacTH (DYHKIIMOHAJIILHOM TpaMOTHOCTH oOydarouiuxcs, (popmupyeMoi
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISAIINX B HEM M3MEHEHUH,



yMEHHE JefaTh OOOCHOBaHHBIC 3aKJIIOYCHHs HAa OCHOBE HAy4HBIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENbI0 MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOIMYECKHE 3HAHMS s
peleHus mpoOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTH HAyYHOW JEeSATENIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY MOJYYCHHMIO HOBBIX 3HAaHUI 1O OHOJOTHH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yibTaThl OCBOCHHS yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAauMMble i1  (OPMHPOBAHHUSA MHUPOBO33PEHUSI O0YyYaIOIIMXCSA
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB II03HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHUMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEeIOBaHUE,  HAONIOJIEHWe, HM3MEpPEeHUe, JKCIEPUMEHT U JAPYTHX),
yHHUBEpCaJbHble y4ueOHble JeHCTBUS (TIO3HABAaTENbHbIE, KOMMYHHKAaTHUBHBIC,

pEryJsiTUBHbBIC), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCsA, CIOCOOHOCTh
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXKIMCIUTUTMHAPHBIE,

MHPOBO33pEHUYECKHE 3HAHWS W  YHUBEpCaJdbHbIC y4YcOHBIC JCHCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiaaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOrHYecKHe AeliCTBUA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh INMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHUS
(amanm3a, cUHTE3a, CPaBHECHMS, KiIacCU(HUKAIIUH, 0O00OIICHHUS ), PAaCKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIIEIATh WX XapaKTEPHbIC MPHU3HAKH, YCTAHABIUBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU IIEIISIMU;

HCIIOJIb30BaTh OMOJIOTUYCCKHE MOHATHUS JUIs 0OBSICHEHUS (AKTOB U SBIICHHUI
KUBOM MIPUPOIBI;



CTPOUTH JIOTMYECKHE PACCYXKACHUS (MHIAYKTUBHBIE, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHHS;

MIPUMEHSITh CXEMHO-MO/ICIIbHBIC cpeactBa IS PEACTaBICHUS
CYILIIECTBEHHBIX CBSI3€H M OTHOLICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaKK€  NPOTUBOPEUMI  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUJIAH pEHICHUS MPoOJeMbl ¢ Y4ETOM aHaIM3a HWMEIOIIMXCA
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LESAM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH padOTy B  YCJIOBHSIX PEAIBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH )KU3HEHHBIX POOJIEM.

2) 0a30BBI€E HCCJIE0BATEIbLCKHE AeHCTBUA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEI0BATENBCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PELICHUS IPAKTUYECKUX 3aad, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHHs, HAaXOAUTh APTYMEHTHI I JI0KA3aTEIbCTBA
CBOMX YTBEPKICHHM, 3a1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUsS 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUSIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATh LIEJIECHANIPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CpPELY;

yMETh IEPEHOCUTh 3HAaHUS B MO3HABATEJIbHYI0 U MPAKTHUUYECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTel;



BBIIBUTAaTh HOBBIE WJIEHU, MpEJiaraTb OPUTHHANBHBIC MOAXOAbl M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(POpMAINK (TEKCTE Y4eOHOIro
nocoOusi, HAY4YHO-TIOMYJIIPHON JUTEparype, OHOJOTUYECKUX CIIOBapsX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUYECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

bopMyIMpOBaTh 3alPOCHl U MPUMEHATh PA3JIUYHbIE METOJIbI MPU TOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBITIOJHEHUSI yUYeOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOT'HH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpPATh  ONTUMANbHYIO  (OpMy  TPEACTABICHUS
Oononornyeckor uHpopmauu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
" JIpyroe);

UCIIONIb30BaTh HAyyHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Oouonoruueckod uH(poOpMauuen: TNPUMEHATh XUMHUYECKHE, (PU3NYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HarJIsHOCTH;

BJaJ€Th  HABbIKAMU  pacloO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMHU JA€HCTBUSIMM:

1) oOmeHme:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCUU MO CYHIECTBY OOCYy>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBHITIOJHEHMS TMpeJiaraeMon
3aJ]a4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3WIMK PYTHX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOalibHblEe CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CHIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOI TOYKY 3PEHHUS C HCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.



2) COBMeCTHAas 1eATeJIbHOCTh:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
pabOThI IpH peIIEHUU OHUOIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJECHCTBUSA MPHU PEILICHUN YUeOHOMN 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh [EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOODAMHUPOBATh JEUCTBUS MO €€ [IOCTMIKEHHMIO: COCTaBJISATH IUIAH JECHCTBUM,
pacnpenenarb pojaud ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEHU C IO3WLHWHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKUE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELIeHUS B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax IO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh NO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30oBaTEbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pPELIEHUs MpodsieMbl C  Y4ETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH 1 MPEATIOUYTCHUI;

JaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTEHUN;

JienaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

Ccroco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



BIAJCTh HABBIKAMH  TO3HABATEIBHON  pEeQUIEKCMH KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB W
OCHOBAaHHM, MCIOJIB30BaTh MPUEMBI PeQIICKCUU ISl OIEHKH CHUTYallud, BHIOOpA
BEPHOT'O PEIICHUS;

yMETh OIIEHUBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATh PEIICHUS IO UX
CHU)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3Ee pPEe3yIbTaTOB
JIeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

NPUHUMATH CeOsI, TOHMMAasi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTHI APYTHX TIPU aHAIW3E pPe3yIbhbTaTOB
NEeSATEITLHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOTO YeJIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarhl OcBOeHHs nporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crenupuyeckue s yueoHoro npeamera «buonorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, MHTEPIIPETAIIUN U
peo0pa30BaHUI0 3HAHUM, BUJBI JESTEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsX, a TAKXKE€ B pPEATbHBIX
JKU3HEHHBIX CUTYyallUsIX, CBS3aHHBIX ¢ Owuojorueil. B mporpamme mnpenmeTHbIC
pE3yNbTaThl IPEACTABICHBI IO T0J1aM 00YUYEHUS.

[IpeameTHBIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» 6 10
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHHBI MHpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJICPKAHUE OMOJOTMYECKUX TEPMUHOB U TIOHSTHMA:
KWU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0oOMEH BeEIIeCTB U MpeBpallieHue
SHEPIuM), TOMEOCTa3 (CaMOPETyJISIIUs), YPOBHEBAsT OPTaHU3ALIMS KUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKLHSA), HACIEICTBEHHOCTh, N3MEHYUBOCTD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u y4enus (0 meHTpax MHOTO0Opas3us u



IIPOUCXOXKACHUS KyJIbTypHbIX pactreHuil H. M. BaBunosa), onpenenste rpaHULbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO IMO3HAHKS B OMOJIOTHN: HAOIIOICHHE U
ONMCAHME YKUBBIX CHCTEM, IIPOLIECCOB M SBJICHWI, OpraHu3alys U IIPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIBWKEHUE  TUIIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyEeMbIMH BEJIIMYMHAMH, OOBSICHEHHE MOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IIPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS PHEPTUU B KIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO W SHEPreTHYecKoro OOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAMBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOIIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HH C LeJbl0 oOecriedeHus: 0e30IacHOCTH CBOEr0 3[0pOBbs M 370POBBSA
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKPYXKaroLIei
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOMU OHoI0rNu u OMOTEXHOJIOTUH TUIS palMOHATILHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHBIE TIE€HETUYECKHE 33Jadyd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpeJICKa3aHUsl HAacJIeOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOIMIOIATH
npaBuiia npu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMYECKOTO  COJAEPKAHMSI, BKIIIOYAIONIIYI0 TICEBJOHAYYHbIE 3HAHHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMAaLIUU, HAYYHO-MIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHUH,
MeAMIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM uudgposbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
bubnuoreka [{OK
1 b 2 0.5
HOTOTHA Kax Hayka https://m.edsoo.ru/7f41¢292
2 JKuBbI€ CHCTEMBI U UX OpraHu3alys 1 bubmorexa [IOK
p t https://m.edsoo.ru/7f41¢292
bubnunorexka LIOK
3 X 5 8 1 1
MMHYECKUIN COCTaB U CTPOEHUE KIETKHU hitps://m.cdsoo.ru/7f41c292
bubmnoreka IIOK
4 XK 1
MBHEACATERHOCTD [ICTRH 6 https://m.edsoo.ru/7f41c292
5 PasMHOXeEHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 | bubmmoreka HOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHUYMBOCTh g | 15 bubnmorexa LIOK
OpPraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 | bubnmnoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
but6mmorekxa [IOK
1
8 Obobmenne usydcHHOro https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4 4
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTrueckas padota Ne 1
bubmuorexa [JOK
2 «/cronp30BaHuEe pa3IMYHBIX 1 0.5
https://m.edsoo.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTHYECKUX 00BHEKTOBY
3 buosiornyeckue cucremsl, MpoLEecChl | bubnuoteka [JOK
U UX U3y4YEHHE https://m.edsoo.ru/863e6564
4 XUMHYECKHNHU cOCcTaB KIeTKU. Boma u | bu6mmorexa [IOK
MUHEpAJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
5 benku. CoctaB u cTpoeHue 0eiaKo 1
HICH- LOCTAB H CTPOCHHE BEIROB https://m.edsoo.ru/8636b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue | 05 bubmuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJIH KaTamas3bl)»
bu6mmoreka [IOK
7 I 1 1
YEaeBOTEL JIHImH et https://m.eds00.ru/863e6870
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bubmuoreka [JOK

8 Hyxennoseie knciiorsl. AT® https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METObI U3y4EHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.edsoo0.ru/863e6e88
10 Knerka kak 1iesocTHas xuBas bubnuorexa [JOK
cucrema https://m.edso0o.ru/863e¢9214
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpEnapaTax U ux
OIMCAHUE»
bu6mmorexa [IOK
12 OOMEeH BEIIECTB UM META00IN3M hitps//m.edsoo /8636766
bu6mmoreka [IOK
13 Porocumres. XemocuHres https://m.edsoo0.ru/863e7c98
. bubnuoteka [JOK
14 nepretieckuii oOmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kjeTku. Muro3. JlaboparopHast BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 hitps-//m.cdsoo.rw/863¢Tdcd
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKPOTIPETapaTax
16 buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpascanus — Guocnres benka https://m.edsoo.ru/863e796e
18 Hexknerounsie popmbI )KU3HU — bubnuotexa [JOK
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BUPYCHI

https://m.edsoo0.ru/863e7540

bu6mmoreka [IOK

19 @opMbI pa3MHOKEHUSI OPTaHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831e
N bu6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
)1 JlabopaTtopHnast pabora Ne 4 0.5 bubnnoreka [JOK
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.edsoo.ru/863e8436
23 I'eneTrika — Hayka o bubnnorexka [JOK
HACJIE€JICTBEHHOCTHU U U3MEHYUBOCTH https://m.edso0.ru/863e8612
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOruOpuAHOE bubmmorexa [OK
https://m.edsoo.ru/863e8878
CKpELIMBaHUE
UrHOpHUIHOE CKpEeLMBaHue. 3aKOH
25 f{lesaBnI::Hioro Halz:ﬂuel)lOBaHI/IH bubnnorexa LIOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuernuieHHOe Hacae10BaHNE
npusHakoB. JlabopaTopHas pabora
26 No 5 «M3yuenune pe3ynbpTaToB 0.5 bubmmoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TFOTOBBIX MUKPOIPENapaTax»»
27 T'eneruka nosa. Hacnenopanue bubmuoreka [JOK
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IMPU3HAKOB, CHUCIIJICHHLIX C ITOJIOM

https://m.edsoo.ru/863e8c60

HNsmenunBocth. HenacnencreseHuas
M3MEHUYUBOCTh. JlaboparopHas

)% pabota Ne 6. U3yuenue | 05 bubnnorexka HOK
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOM»

HacnencrBennast "3MEHYMBOCTb.

29 JlaGopaTtopnast pabora No 7. | 05 bubnnoreka [JOK
«AHanM3 MyTaui y 1po30Qpuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEIapaTax»

bubmuorexa [JOK

30| T'enernka seronexa ! https://m.edsoo.ru/863¢8d78
O00011eHNE 110 TEME

31 «HacnencrBeHHOCTE 1 1 Bubmorexa ITOK

https://m.edsoo0.ru/863e9214
W3MEHYHBOCTH OPTAaHHU3MOBY
bu6mmoreka [JOK

32 Cenexiis kak Hayka i ponece ! https://m.edsoo.ru/8639214

13 MeToap! M TOCTUIKEHUS CEJIEKITUNA | bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacib | bubnnoreka [JOK
MPOHU3BOACTBA https://m.edso0o.ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME
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YYEBHO-METOJANYECKOE OBECIIEUEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

* buonorus: 10 xnacc: 6a30BbIit ypoBeHb: yueonuk / U.H. [lonomapésa, O.A. KopHuioga,
T.E. Jlomununa: nox pen. U.H. Ilonomapépoii. — 7- uzn., nepepad. — M.: Benrana-I'pad,
2020. — 224c.: un. (Poccuiickuii yaeOHUK).

DNEeKTPOHHBIN yUeOHUK.

buomnorus: 10 xnacc: 6a30BbIii ypoBeHb: yueOHuK/B.B.ITaceunuk, A.A . KameHckwid,
A.M.Py6uoB u np./Ilox penaxmueii B.B.Ilaceunuka.- M.: M3narensctBo [IpocBenienue.,
2024. YMK Jlunus xxu3nau 10-11(ba3oBbrit)

Ccblnka
https://media.prosv.ru/static/booksviewer/index.html?path=/media/ebook/486094/&pageFro
m=1&pageTo=16

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

[Tonomapésa U.H. buonorus: 10 knacc: 6a30Bblii ypoBeHb: MeToanueckoe mocobue / U.H.
[Tonomapéna, O.A. Kopuunoga, JI.B. Cumonona; noa pexa. npod. M.H. Ilonomapésoii. — 2-¢
u3 ., nepepad. — M.: Benrana-I'pad, 2014. — 160 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
buonorus. DnexkrponHsie npunoxenus k yaeonnkam B.B. Tlaceunnka. 10-11 kmacchl.
bubmuoteka [IOK buonorus. OnexkrponHsle npuiioxkeHus k yaueOnukam B.B. TTaceunuxka.
10-11 knaccel. /1 DVD/ (B xoMIiekTe ¢ yueOHUKaMM )

bubmoreka IIOK https://m.edsoo.ru/863e¢9214
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