


IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEPKAHUS Y4eOHOro IMpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, CoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENIX U
NPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKEHHUS O
cnenuduke OMOIOTUH, €€ 3HAUCHNUU B MMO3HAHUU KUBOM MPHUPOBI U 00ECTIeueHUN
CYILLECTBOBAHMSI YeJIOBEYECKOro o0miecTBa. COrjlacCHO Ha3BaHHBIM IOJIOKEHHSIM,
OIpeieNIEHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[TporpaMmMa mno Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAaHUS M pPa3BUTUA OOyYArOUIMXCS CpeICTBAMU
yueOHOro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o pasleraM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM 00pa30BaTEIbHOIO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATEeTbHOCTH/YUEOHBIX JEHCTBUM OOY4YalOIIMXCA 1O OCBOCHUIO COJCPKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
MPOCMATPUBAETCS HANPABIEHHOCTh HAa Pa3BUTUE 3HAHUW, CBA3AHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karoued MpUpOIHON cpene.
[ToaTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOEHUH >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKMA HACIEICTBEHHBIX 3a00JIeBaHUN 4YellOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1EeJIecO00pa3HOro TMOBEACHUS B OKpY)KalOIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENbHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U



UCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIEHHE BHUMAHUS K MPUKIATHON HANPaBIEHHOCTH
yuebHoro npeamera «buosoTHs» MPOJUKTOBAHO HEOOXOIMMOCTHIO OOECIICUEHUs
YCIOBUH ISl pEIICHUsI OJJHOM U3 aKTyalbHBIX 3ajau IMKOJILHOTO0 OHOJIOTHYEeCKOTrO
oOpa3oBaHus, KoTopas mpennonaraetr (opMUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aalTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa oOecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, paclIMpsieT U 0000IIaeT 3HAHUSA O KUBOW IpUpoOje, €€
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd W HBOJIOIUHU, CO3JAET
yCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  MpuUpOAbl, (OPMUPOBAHUS
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
KHU3HHU, SKOJOTMUECKOr0 MBIIUIEHUS, IIEHHOCTHOI'O OTHOILIEHUS K YKUBOH MpHUpOjIE
U YEJIOBEKY.

Bonbioe 3nHaueHrne OMOIOTUSI UMEET TAKXKE JJIsl PEUICHHS] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLHMAIM3ALUU
oOyuaromuxcs. M3ydyenne 0nosorun odecneynBaeT yciaoBHs Uil (hOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX ©  HWH(GOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBbl, CIIOCOOCTBYET WMHTErpalud OMOJIOTMYECKUX 3HAHUU C
NPEICTaBICHUSAMH U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpaduu. Ha3BaHHBIE TOJOXKEHUS O TMpeIHA3HAYCHHH Y4eOHOTO IMpeaMeTa
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEpKAHMs, IMPEICTAaBICHHOIO B MPOrpaMMe II0
OHnoNIOTHN.

Ot60p coxaepkanus yyeOHOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMKA KYyJIbTYpOCOOOpPA3HOrOo MOJX0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHWUA M YMEHHs, 3HAaYUMbIE IS
dopMupoBaHus OOmIEeH KyJbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TNPaKTUUYECKOM AesiTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COACPKAHUSI, KOTOPHIE CIyKaT OCHOBOM st POpMHUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJOrNYECKOro 00pa3oBaHUsl.

CTpykTypupoBaHHE COACpXKaHUS y4yeOHOro Marepuaja B MPOTPaMMe I10
OMOJIOTMH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKTYype yueOHOro npeamera «bruonorus»
BBIJICJICHBI CIIEIYIOUINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl



Hay4yHOro mo3HaHus», «KneTka xak Ouomoruueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOT000Opa3ve OpPraHuYecKOro MHUpay,
«OBOJIOLMS KUBOU NPUPOJBI», « IKOCHCTEMBI U TPUCYILIUE UM 3aKOHOMEPHOCTHY.

[lenp usyuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHOMN
OpraHM3allMd >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCITOJIB30BaTh 3TU 3HAHMS I TPAaMOTHBIX JEMCTBUH B OTHOIIEHHMH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaxX, CIyKaIIUX OCHOBOU
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHMHE MHUpaA, O
METOJlaX Hay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM pPa3HOr0 YPOBHSI OpPraHU3allid, BBIIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUIEKTYaAJbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHaIM3a JAaHHBIX O MYyTAX PAa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIOB, MJEH M MOAXOAOB K H3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOT0 YPOBHSI OpraHu3aluy;

CTAaHOBJICHHE Yy oOOydaronmmxcss oOmeil KyJIbTypbl, (YHKIIHOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbBITA, MOJYYECHHBIX MpPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHue Yy OOy4YalIIMXCAd YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOH JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHif;

BOCIUTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUSI YEJIOBEKOM KHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHUSI K HEM, COOTIOICHUS] ITHYECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPBI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCETHEBHOM KU3HU JIJIS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIEl cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», m3zyuaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 0053aTEIbHBIM YYEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-HAy4YHbIE TPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoautcs B 10 kimacce — 34 gaca (1 yac B HeZIEI0).

COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HaykKamu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHON KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HAYK.

MeTonbl TO3HAaHUS KUBOW TPUPOBI (HAOIIOEHUE, SKCIIEPUMEHT, ONTMCAHUE,
U3MepeHue, KiaccupUKalus, MOJICTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapBun, I'. Mennens, H. K. Konbnos, Ix. Yorcon n @. Kpuk.

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB MPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 MX OPraHHU3aALMSL.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otinnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CBoiicTBa OMOCHCTEM U MX pa3zHOoOpasue. YPOBHU OpraHu3alii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JlemoncTpanum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpTraHU3aIIU
YKUBOU IIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BeHIeCTB B KieTke. [logmepkanue
OCMOTHUYECKOT0 OanaHca.



benku. CoctaB u ctpoeHue OGenKOB. AMUHOKUCIOTBI — MOHOMEPHI OEJIKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKynbl (MEpBUYHAS, BTOPUYHAS, TPETUYHAS M
YeTBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBOMCTBa OeikoB. buonoruueckue
GyHKIIUU OCITKOB.

®depmeHTsl — Owonormdeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmeHntsl. BuTamMuHbl.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuasl:  Tpurauuepuasl, Qocomunuasl, crepouasl. ['mapoduiabHO-
rusipopobHble  cBoMcTBa. buonornueckue @yHkuuu sunuaoB. CpaBHEHHE
YIJ€BOJIOB, OEIKOB U JUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: cTtpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. Knerounas Teopus — npuMep B3auMOIEUCTBUS
ujiel 1 paKkToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Knerka kak wnenoctHas >xuBasg cuctema. OOmme NpHU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oelka.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKaApHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TITMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{uTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
TM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJpUM W Tiactun. Bunbl mmactun. HememOpaHHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTpP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. DyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0o0J0vKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KJIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. llnelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.



[unarpammer:  «PacnpeneneHne XUMHUYECKHX JAJIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr n cxembl: «llepuognmveckas TabiauIa XHMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHne MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennonsie kucnotel. JJHK», «CtpoeHune MoseKybl
AT®», «CtpoeHne 3yKapuOTHUYECKOU KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue spa KIEeTKN», « Y TIeBOAb, «JIMIuas».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE IS IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTopHbie U MPaKTUYECKHE PadOThI:

JlaGoparopHas pabora Ne 1. «l3yueHue KaTaJIUTHYECKOM aKTHBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTalasbl).

JlaGopatopHas pabota Ne 2. «M3ydyeHue CTpoeHUS KIETOK pAaCTCHUH,
YKUBOTHBIX W OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHeneATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK MeTa00Iu3M. ACCUMUIIAIMS (TUTACTHYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B TMOHUMAaHUU
MeTabor3ma.

Tunel oOMeHa BemecTB: aBTOTpOQHBIN U reTepoTpodHbiid. Ponb dpepmenToB
B 0OMEHE BEIIECTB U MPEBPAILEHUN YHEPTUHU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuu
dbotocunTeza. DPpdhekTuBHOCTh (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpensl Ha OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTU Y KYyJIbTYPHBIX PACTEHUM.

XeMocuHTEe3. XEeMOCUHTE3UPYIoIue OakTepun. 3HAUYCHUE XEMOCUHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHCIIEHHE, WIM KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O HEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes



oenka. Otambl TpaHchsuuu. KommpoBanue amuHOKHCIOT. Poib pubocom B
OounocuHTe3e Oenka.

Hexnetounsie popmbl sxu3HU — BUpychl. MicTopust oTkpsiTust Bupycos (. U.
WNBanoBckuit). OCOOEHHOCTM CTPOCHMSI M KU3HEHHOTO IHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, MKUBOTHBIX U 4YEJIOBEKA, BbHI3HIBAEMBbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo3Oyautens CIIN/a.
OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunmakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbuos, [. Y. UBanoBckuii, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«HepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JIHK»,
«CTtpoeHue U QPyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbld nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Moaenu-anmaukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIETKU», Mojielb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHMe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUKI KIeTku. MHTepdaza u Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JIumiou eIl W TaluUIOMJIHBIA ~ XpOMOCOMHBIE  HAOOphl.  XPOMATHIBI.
[{uTosiOrMUEeCKHE OCHOBBI PAa3sMHOKEHUS W  WHJIUBUIYAJbHOIO  Pa3BUTHUA
OpPraHu3MOB.

Henenne knetkun — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

DopMbI pa3sMHOKEHHSI OPraHU3MOB: OecIoyioe U 1MmoJioBoe. Buasl Oecronoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- KW MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXkeHUE. VICKyccTBEeHHOE KIOHMpPOBaHUE
OPraHu3MOB, €0 3HAYEHUE MJIsI CEJIEKIIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, nmpoucxonsdinre Ha CTaausix Meio3sa.
IToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKUN CMBICT H
3HAYEHHUE MEHOo3a.

["ameTorenes — mporecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sSMYHUKA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30ujl, SHMIEKJIeTKa) — CIEepMATOreHe3 U OBOIE€HE3.



Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU chepMaro30ounoB. OIuiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHEe3). OMOpPHUOHAIBLHOE PpPa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATIBLHOTO PA3BUTHSl Y MO3BOHOYHBIX >KUBOTHBIX:
npobienue, racTpyisius, opraHorene3. [loctamOpuoHanbHOE pazButhe. THIIBI
MOCTAMOPUOHANBHOTO Pa3BUTHUS: MPSAMOE, HEmpsaAMoe (IUYuHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPHI, CHOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSL.

JleMoHCTpauM:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoiHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pactenuit», «Jlenenne knetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOK,
«Ctpoenne xpoMocoMb», «Knerounsi mukim», «Pemmukanus JHK», «Mwutos»,
«Menosy», «Ilpsmoe n HenpsMoe pa3BUTHEY, «]'ameToreHes y MIEKONUTAIOIUX U
yenoBeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opyaoBaHue: MUKPOCKOII, MUKPOTIpEnapaThl «CriepMaTo30ubl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKa MIeKonuTaromero», «Kapuoknuues B KJIETKax
KOpEIlIKa JIyKa», MarHUTHas MOJENb-alIUIMKaus «/lenenue KIeTku», MOJAeIb
JIHK, Mmonenb MmeTadazHoi XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 3. «HabmromeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».

JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTuku. Pois nuronoruu
¥ 3MOpPUOJIOTUM B CTAaHOBJICHMHM T€HETUKHU. BKiaa pOCCHMCKUMX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUT,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhi1). (OCHOBHBIE TI'€HETUYECKUE
NoHATUS. ['eHeTHUecKas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJEJI0BAHMS NMPU3HAKOB, YCTaHOBJIEHHbIE I'. MeHaenem.
MoHorubpuHoe CKpeumBaHue. 3akoH eauHooOpa3zus THOPUAOB TMEPBOrO
nokoneHud. IIpaBuno AOMUHMpOBaHWs. 3aKOH paACLICIUIEHWS NPU3HAKOB.
['unore3a yncroTsl rameT. [loaHOE M HEMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe  CKpellMBaHHWE. 3aKOH  HE3aBHUCHMOIO  HAcJeAOBaHUSA
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTMOPUIHOTO  CKPEIMBaHUS.



AHanu3upyonee ckpeluBanye. Mcnoap30Bane aHAIM3UPYIOIIETr0 CKPENIMBaHUS
JUTS ONIPEAEIIEHHS] TEHOTHUIIA OCOOH.

CuemnieHHoe HacinenoBaHue mpu3HakoB. Pabora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHUIO TeHOB. HapyllleHne ClEenaeHus reHOB B pe3yJIbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. | €eHETUYECKHE KAPTHI.

['enetnka mosa. XpoOMOCOMHOE ONpeAesieHrne noia. AyToCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHble opraHu3mbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapuanimoHHbIi psiji U BapualldOHHAsI KpUBasl.
Hopma peakunn npusHaka. KoinuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKU U HX
HOpMa peakimu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacneacrBeHHasi, WM TE€HOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaThBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecc — OCHOBA KOMOMHATHUBHOMU
W3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpuunHbl MyTaluii. MyTtareHHbie (pakToOpBbl.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieAcTBEHHOM n3menunBoctu H. Y. BaBunosa.

BHesiiepHas HacneACTBEHHOCTh U1 H3MEHYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKHU
YeJIOBEeKa: TeHeAIOrMueCKui, OJIM3HEIIOBBIN, IMTOTC€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpeMeHHOE OIIpELIEIICHNE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOILIBIO
[T11{P-anamm3a. HacmencTtBennnsie 3a00JicBaHUS 4YeEJIOBEKA: TE€HHBIC OOJIC3HU,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue M reHepartuBHble MyTanuu. CTBONOBBIE KIETKH. [IpuHUUIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Held. MenuKO-TeHEeTUYECKOE KOHCYJIbTUPOBAHME. 3HAUEHUE MEAMIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmuubr u  cxembl:  «MOHOTHOPUIHOE  CKPELIMBAHME U  €r0
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHHE,
«lluTonornyeckue  OCHOBBI  JWUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHU,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEHOBaHUS,



CLUCIUIEHHOTO C mnoyioMm», «KapuoTumbl 4yenmoBeka © KUBOTHBIX», «Buubl
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYUBOCTH», «HaciemoBanue pesyc-
dakTopay, «I'eHeTnka rpymm KpoBu», «MyTaliOHHAs U3MEHYHUBOCTDY.

O6opynoBanue: MojeNu-amInKauun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomuHupoBaHuey, «JurubpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHKPOCKOII M MHKpomnpenapaT «/lpo3zopuna» (Hopma, MyTrauuu
(GbopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOM.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(PHIIbl HA TOTOBBIX MUKPOITpENapaTaxy.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTaluid y apo30(uiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktueckass pabora Ne 2. «CocTaBieHHE€ U aHaIu3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuys Kak HaykKa M IpoLecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKICHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpBI IMPOMCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. CoOpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MaccoBblii M MHIAUBUAYAIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
ckpenuBanue — HUHOpuAMHT. Ywucras nuHusA. CKpellMBaHUE YHCTHIX JUHUH.
['erepo3uc, unu rudbpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIAMHT.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCcCTBEHHBIM MyTareHes u
IIOJIyYECHHUE TMOJIMIUIONJIOB. JIOCTMI)KEHMsSI CEINEeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

buorexHONOrUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHNUE PACTEHUM.
KJiloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTudeckue  mpoosmempl. MO  —  reHeTruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmuubr u cxembl: kKapta «lIeHTpbI MPOMCXOXKACHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX



pactenui», «Otnanéanas rudpunuzanusy, «Padoter akagemuka M. @. MiBanoBay,
«Ilomumnongus», «OOBEKTBI OHOTEXHOJIOTHM», «KileTouHbIE KYyJIBTYpbl H
KJIOHUpOBaHKE», « KOHCTpyupOBaHUE U MEPEHOC F'€HOB, XPOMOCOM).

O0opynoBaHue: MyJISKU TUI0/10B U KOPHEIUIOA0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuil «CenbCKOX03sIiICTBEHHbBIE PACTECHUS.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKLIHUH PACTeHUH H
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  y4aCTOK, B TEIJIMYHOE XO3SMCTBO, J1abOpaTOPHUIO
arpOyHUBEPCUTETA WK HAYYHOT'O LIEHTPA)».

[NTAHAPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOIPAMMEBI 110
bUOJIOTMN HA  BA3OBOM  YPOBHE CPEIHEI'O  OBILIEI'O
OBPA3OBAHIA

Cornmacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yJIbTaTam
OCBOCHHUS OOyYaloIUMHUCA TporpaMM CcpeAaHero oOiiero  00pa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbBTATBI

B cTpykType JIHMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUA mpeamera «buonorus»
BBIICJICHBI CIEAYIOIINE COCTABJISIOLIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
IpaKJaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENNbHOCTH
U CaMOOIpENEeNCHUI0, HaJIM4yue MOTHBAIMM K  OOy4YyeHuio  OuOJIOTHUH,
[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJEHUN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAAUIMN pPa3BUTHA OUOJIOTHYECKOrO
3HAHMS, TOTOBHOCTh U CHOCOOHOCTbh OOYYalOlIMXCS PYKOBOACTBOBAThCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTaHOBKaMH, IPUCYIIHMH CHUCTEME
Ouonoruueckoro 00pa3oBaHUs, HAJIUYUE HKOJOTUYECKOTO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KUZHEHHBIE TIJIaHBbI.



JInyHOCTHBIE pe3yNibTaThl OCBOCHHUS mpeameTa «buonorusy AOCTUTarOTCA B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPAAUIUOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HICTOPUUYECKUMU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJaMU U HOpPMaMHU
MOBEJACHUSI U CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHIHMTAHHS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3UIMM JIMYHOCTH, MATPUOTU3MA,
YBOKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIECHUIO,
B3aMMHOTO YBa)KCHHUS, OEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U
TpaguUMsM MHOTOHAllMOHAJIbHOrO Hapoaa Poccuiickoit dexnepanuu, Npupoae u
OKpY’KarOLIEN Cpefe.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYArOIIUXCs PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEIBHOCTU B MPOIIECCE peaiu3allid OCHOBHBIX HAINpPaBJICHUN
BOCIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOSI3aHHOCTEH, YyBakKEHUE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIbHOCTH TMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBHIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JTIOJICH C Pa3HBIMHU YOCKICHUSAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IMPOIECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBbIX, TIO3HABATEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIEHUSI K MHEHHIO OMNMOHEHTOB TMpPH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU IESTEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApOJdy, YYBCTBa OTBETCTBEHHOCTH IEpe]l



Ponunoy, ropmoctm 3a cBOM Kpau, CcBOKO PoauHy, CBOHM S3BIK M KYJIBTYPY,
IPOLIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOLIEHUE K NPUPOAHOMY HACIEIUIO U MaMATHUKAM MPUPOJIBI,
JNOCTHXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OHOJOrMM, TNMOHMMAaHWS 3HAYEHUsS OWOJIOTMM B IIO3HAHUM 3aKOHOB
IPUPOABL, B AKU3HU YEJIOBEKA U COBPEMEHHOIO O0ILIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTBa,
OTBETCTBEHHOCTH 3a €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJa;

c(OpPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CHOCOOHOCTh OILIEHHMBATh CUTYyallMI0 M MPUHUMATh OCO3HAHHBIC PEIIEHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMUMBOr0O OyAYyLIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJMUTEISM, CO3JJaHNUIO CEMbU HA OCHOBE
OCO3HAHHOI'O IIPUHATHS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaauLUsAIMU HapoJoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHU;

IIOHMMAaHUE AMOLIMOHAJILHOTO BO3JEHCTBHS JKUBOW IPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPD&)KEHHMIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHHUE
IIPOSIBIISITH KAYECTBA TBOPUYECKOW JTUYHOCTH;

5) ¢pusznyeckoro BocnuTaHusi, GOPMHPOBAHMSA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro oopasza >KU3HU
(3m0poBO€  mHUTaHHWE, COOJIOJEHHME TUTHEHUMYECKUX TPaBHWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, pEryJspHas Qu3nyeckas
aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUICHHUS K
COOCTBEHHOMY (DPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30I1acHOr0 MOBEJCHHS B CUTYAIUsIX, YTPOXKAIOIIMX 3J0POBBIO U KU3HHU JIIOCH;

OCO3HAHME MOCIEACTBUN U HENPUSITHS BPEAHBIX NPUBBIYEK (YMOTpPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOI00HE;



TOTOBHOCTh K AKTUBHOWM JAEATEIIBHOCTU TEXHOJIOTMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJTHSATH TaKYyIO JAEATEIbHOCTD;

WHTEpEC K pa3InyHbIM cepaMm NpodhecCHOHANIbHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa30BaHUIO Ha
MPOTSIKEHNUN BCEH KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH 1€JIE€CO00pa3HOE OTHOIIEHHE K MPUPOJIE€ KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHMS;

MOBBIIIICHUE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXKHBIX MOCHEACTBUNA IS
OKPY’KAIOLIEN CPEbI;

OCO3HaHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HAHMST W YMEHUS TMPU PEIICHUH TMpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOOINOIb30BaHUEeM  (COONIOZCHUE  TpaBWJI  TMOBEACHHS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCUCTEM, OHOoCchepbl);

aKTUBHOE HENpUATHE JEHUCTBUM, MPUHOCIIIMX BpEl  OKPYKAOLIEH
MPUPOTHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJArONPUSTHBIE JKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO IKOJIOTHYECKOr0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMHU B II03HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAIIBHOMN
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUYECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM U YHMTATEIBCKOM KYJIbTYphl KakK CpeACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUDA;

MOHUMAaHUE CHenupuKu OHOJOTUM KaK HAyKd, OCO3HaHUA €€ POl B
bopMHpOBaHUN PANMOHATIHLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U



o0miecTBa, B MO3HAHUHM NPUPOJIHBIX 3aKOHOMEPHOCTEH W pEIIeHWU MpoOjeM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTH OWOJIOTUU JIi COBPEMEHHOW IMBHIM3ALINU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pEeCcypcHble  NPOOJIEMBI  pa3BUTHS
YeJI0BEYeCTBAa, MOKUCKA MyTeH BBIXOJAa U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieueHnss  MepexoJa K  YCTOMUMBOMY — pa3BUTHUIO,  pAlMOHAIHLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTMUECKUX 3HAaHUM B LEIAX
NOBBIIICHUS OOIIE KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydarommxcs, (GopMupyeMoi
IpU U3Y4EHUH OHOJIOTUY;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUs, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4aeMble 3HAHUS [UJIS aHalu3a |
OOBSICHEHHSI SIBICHUN OKPYKAIOMIETO MUpPAa M MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOLINXCS JaHHBIX C LEJIbIO MOTYYEHHsI JOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
peleHus mpoOieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAHWE LIEHHOCTU HAYYHOH JEeATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS yueOHOTO mnpeameta «buomorus
BKJIFOYAIOT: 3HAYMMbIe i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIC TTOHSATHS, OTPaKaIOUUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa W CHEeNU(PHKYy METOJOB TO3HAHMUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHsl, SIBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccilenoBaHne,  HAONMIOJIEHWE,  HW3MEpPEHUe, OKCIEPUMEHT ©  JPYTrux),
YHUBEpCalbHBIC Yy4YeOHBIC JEWCTBHS (TO3HABATENbHBIC, KOMMYHHKATHBHBIC,
peryJsiTUBHbIE), oOecreynBarome dbopmupoBaHue (GyHKUIHOHATBHON
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYy4YarolIuxcsi, CIOCOOHOCTH
oOyuaronmxcs HCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHBIE,



MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JEWUCTBUA B
ITO3HABATEJILHON U COLMAIIBHON MTPAKTHUKE.

MeTtanpeameTHble pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHUBEPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JJOTHYECKHE JeiCTBHS:

CaMOCTOATENbHO  (QOpMYyJIHpPOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHHM 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, CHHTE3a, CpaBHECHMUSI, KJacCU(pUKAIMU, 0000IIeHNS ), PACKPHIBATH CMBICT
OMOJOTMYECKUX MOHATHH (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSI3U C IPYTUMH MOHATUSMH);

ONpENENATh LEIU JEATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH HX
JTOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUSA JUIsl OOBSACHEHUS (DAKTOB U SIBICHUUN
YKABOW MPUPOJBI;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JAECIYKTUBHBIE, I10
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencTtBa I IPENCTaBIICHUA
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUECKHUX OOBEKTax, a
TAaKK€  NPOTUBOPEUMU  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh MJIAaH PEIHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHalbHBIX U HEMATepUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pPa3BUBATh KPEATHBHOE MBIIICHUE MTPU PELIEHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEN0BaTEIbCKUE TeliCTBUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-HCCIIEI0BATENbCKON U MMPOSKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENLHOMY MOUCKY METOAOB PELICHUS PAKTUYECKUX 3a]1ay, IPUMEHEHHIO
pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPAa3JIMYHbIE BUIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEPIpETAlUH, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYalUsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;



(GbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOW TEPMUHOJIOTHEH,
KITIOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIC 3aJadyd B 00pa3oBaTeIbHOU
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4auy,
BBIJIBUTaTh TUIIOTE3y €€ PpEIICHUs, HaXOAUTh APTYMEHTHI ISl JI0KAa3aTelIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISITh LEJICHANPABICHHBIA TMMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYI O00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUTHMHAIBHBIE MOJIXOJbl M pEUICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOUYHHUKAX MH(POpMALMH (TEKCTE Y4EOHOTro
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAJIM3UpPOBATh
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

(bopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JIJIsi BHIOJHEHUSI YUEOHBIX
3ajady;

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTHUA, COBEPUIEHCTBOBAThH KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3THMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIA SA3BIK B KayecTBE CpeAcTBa NpU paboTe C
OMONOrnyeckoM HHPOpMaLMEH: MPUMEHATh XUMHYECKHe, (Quanyeckue u
MaTeMaTHUYeCKUe 3HAaKHM U CUMBOJIbI, (hopMyIbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJIsAHOCTH;



BJaJeTh  HABbIKAMHM  pAclO3HAaBaHWA U 3allUThl  HH(pOpMaIHH,
uHGOPMAIMOHHON 06€30MaCHOCTH JTMYHOCTH.

OgByaieHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH JeHCTBUAMMU:

1) o0mmenne:

OCYHIIECTBJISATh KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUU IO CYIIECTBY OOCYXJaemMoil TeMbl (YMEHHE 3a/J1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTEJIBHO BBIITOJHEHHS MpearaeMou
3a/1a4M, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIUN APYIUX YYaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYallWH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJI€Th PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBHS MPU PELICHUH YUEOHOU 3a/1auu;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 YjIe€Ha KOJUIEKTHBA,;

NPUHUMATh L[EJIW  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTH)KEHUIO: COCTABIISITH IUIAH JIEWUCTBHMA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOrO0 y4YaCTHHKAa KOMaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLIEHMBaTh HWJEU C TMO3ULUU HOBHU3HBI,
OpUTHHANIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pelleHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;



BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHSX M IOCTYIIKax II0 OTHOLICHHIO K KMBOM IMPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh IO3HABATEIBHYIO JEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIFHO ~ COCTAaBJATh TIUIAH pEIIEHUS MpodsiieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEANIOUTEHUI;

JaBaTh OLICHKY HOBBIM CHUTYaLlUsM;

paciupsATh paMKH y4eOHOTO NPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JieNaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
34 pEIICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHMLIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJETh  HABBIKAMHM  IO3HABATEJIbHONM  peQieKCHUH KaK  OCO3HAHMS
COBEpPILIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peQuieKCUM JJIsi OLEHKU CUTyalluu, BbIOOpA
BEPHOI'O PELICHHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO IPHWHHUMATH PELIEHUS IO HX
CHIDKEHHIO;

OpUHUMATh MOTHUBBI W apryMEeHThl APYrMX MpU aHAJIM3€ pe3ybTaToOB
NEATEIbHOCTH;

3) npuHATHE CeDdsT U APYTUX:

PUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHThl APYIMX MpU aHAIM3€ pe3yibTaToB
NEATEIIBHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeJI0oBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarbl ocBoeHHUs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienudpuyeckue 1t yueOHoro npeameta «buoaorus»
HAy4YHbI€ 3HAHUSA, YMEHUS U CHOCOObI IEHCTBUN MO OCBOEHHIO, HHTEPIIPETALUN U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOIO 3HAHUS U



NPUMEHEHUIO 3HAHUM B Pa3iMyYHBIX y4eOHBIX CUTYallUsX, a TaKKe B peaslbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX Cc Ouojorueid. B mporpamme mnpeameTHbIe
pe3yabTaThl PEICTaBICHBI IO TOaM O0YUYCHHSI.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buosnorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOW KapTHHBI MHpPa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOeXKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJAEpKAHME OUOIOTMYECKUX TEPMHHOB M TOHATHM:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0OMEeH BEIIeCTB U IpEeBpalleHue
HHEpPrUM), TOMEOCTa3 (CaMOpEryslts), ypOBHEBAs OpraHU3alusl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEIeHUE (PENPOAYKIIHSI), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, UEHTpaJibHasg JOrMa MOJIEKYJApHON Ouosiorun), 3akoHbel (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTrooOpasus H
IPOUCXOXKIECHUS KyIbTypHbIX pacteHuil H. . BaBunosa), onpenensite rpaHulbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB M SBJIICHWI, OpraHu3alys U IIPOBEICHHE
OMOJIOTMYECKOTO  AIKCIEPUMEHTAa,  BBIIBWKEHHUE  TUIOTE3bl,  BbBISBICHHUE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMU BEJIMYMHAMH, OOBSICHEHHE IMOJIyUYEHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB M MPEBpPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOT0 W 3HEPreTMYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJBHOTO Pa3BUTHS  OpraHHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATH MOJyUYECHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, IJI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 370pOBbS U 30POBBS
OKPY>KaIOILUX JII0IeH, COOI0IEHUSI HOPM IPAMOTHOTO TMOBEJEHUS B OKpY Karolei
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OHMoI0rUH U OMOTEeXHOJIOTUHA  JUIsI  PaAlMOHAIBHOTO
IPUPOAOTIOIH30BAHNUS;



YMEHHE pellaTh »BJEMEHTapHble T'E€HETUYECKUE 3aJaud Ha MOHO- U
JUTUOPUAHOE CKpEIIMBAaHUE, CIEIUICHHOE HACIEIOBAHUE, COCTABJISITH CXEMBI
MOHOTHOPUJIHOTO CKpEIMBAHUS JJIA MpPEACKa3aHus HACJEAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JITA0OpATOPHBIE M TPaKTUYECKUE padOThl, COOIIOATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP’KAaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(pOpPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHH,
MeUITMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IHUCHMEHHBIE M YCTHBIE COOOIICHHUS,
0000111ast 6MOJIOTHUECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN arnmapaTt OHMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUs yueOHOro mpeameta «buonorus» ¢ 11
Kjlacce JOJKHBI OTPaXKAaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHbIX y4YEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHUE PACKpPbIBATh COJIEpkKAHUE OWOJIOTMYECKUX TEPMUHOB U TOHSITHUM:
BU/I, TIOMYJISALINSI, TeHO(MOH/, IBOJIOIHS, ABMXKYIUE CUITBI ((PaKTOPHI) ABOIOIUH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKHUE (HaKTOPHI,
DKOCHUCTEMA, MPOJYIEHThI, KOHCYMEHTHI, PEAYLEHTbl, I1ENU MUTAHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

yMEHUE Hu3JIaratb OWOJOTHYECKHE TEOpuH (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpHUs DBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apoapiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HaMpaBiICHUN U
nyteit spomoruu A. H. CeepiioBa, yuenusi o ouochepe B. 1. Bepnazackoro),
OMPENIENIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MMO3HAHMS B OMOJIOTUN: HAOMIOACHUE U
OMMCAHUE MUBBIX CUCTEM, IPOIIECCOB U SIBJIICHHUI, OpPraHU3alMs U MPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTa,  BBIJBWKCHHE  TUIIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXAY HCCIECIYEeMbIMU BEIMYMHAMU, OOBSICHEHUE TMOJYyUYCHHBIX
pE3yJAbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUW U 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHWU MOJYYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC TPU3HAKU CTPOEHUS OMOJIOTUYECKHUX
OOBEKTOB: BHJIOB, TOMYJAIUN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,



OMOreoIeHO30B U JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOTHMUYECKHX (DAKTOPOB Ha OPraHU3MBI, MEpeHoca
BEIIECTB M TIOTOKA DSHEPTMM B SKOCHUCTEMAaX, AHTPONOTEHHBIX HW3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX
ITUKIJIOB B Omocdepe;

YMEHHE MPUMEHSTh MOJyUYECHHBIC 3HAHUS A1 OOBSACHEHHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAaIOIIUX JI0JIeH, COOI0/IEHUS HOPM IPAaMOTHOT'O MOBEJICHUS B OKPY KAIOIIeH
OPUPOAHON cpele, MOHMMaHWE HEOOXOIMMOCTH MCIOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHHE PEelaTh 3JEMEHTapHbIE OMOJIOTUYECKUE 3a/1au, COCTABISATh CXEMbI
NepEeHOCca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIeTIH MTUTaHUs);

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OICHUBAaTh U HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHUSA, BKJIIOYAIONIYI0 IICEBIOHAYYHBIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-IOMYJISIPHbIE
Matepualbl),  paccMaTpuBaTh  IIOOAJbHBIE  HKOJOTUYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ NHCbMEHHBIE M YCTHBIE COOOLICHMS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

- KoandecTBoO 3
No /it anMeHOBaHMe Pa3/ieJioB U 4ACOB JIEKTpPOHHbBIE (L poBbIE)
TeM NPOrpaMmbl o0pa3oBaTe/ibHbIE PeCYpPChI
Bcero
buonorus kak Hayka 2 bubmmorexa LOK
YK https://m.edsoo.ru/7f41¢c292
JKuBble cuCTeMBbI U BX 1 bubmuoreka [JOK
OpraHu3anus https://m.edsoo.ru/7f41c292
XUMHYECKUN COCTaB U CTPOEHUE 8 bubnnoreka [JOK
KJICTKH https://m.edsoo.ru/7f41c292
KuzneneaTeIbHOCTb KJIETKH 6 bubmorexa [IOK
. https://m.edsoo.ru/7f41c292
Pa3smMmHOXeHue u
WHIUBUIYaIbHOE Pa3BUTHE 5 bubmorexa [IOK
FHBIALY p https://m.edsoo.ru/7f41c292
OpraHU3MOB
HacnencTBeHHOCTh U 8 bu6mmoreka [IOK
W3MEHYHUBOCTh OPTaHU3MOB https://m.edsoo.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
Pe3epBHOe Bpems 1 bubmorexa [IOK
P p https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 34
ITPOI'PAMME
IIOYPOYHOE INIAHUPOBAHUE
10 KJIACC
KosmmuectBo DJIEeKTPOHHbIE
Ne Tema ypoka 4acoB Hara uudposbie
n/n U3y4YeHHs o0pa3oBaTe/bHbIE
Bcero
pecypchl
buonorus B cucrteme bubmaorexa [IOK
i 1 08.09.2023 = https://m.eds00.ru/863e6122
YK https://m.eds00.ru/863e632a
Metoap! mo3Hanus
JKUBOU TIPUPO/IBI.
[IpakTuueckas pabota Eu 1OK
HOJIHOTEKA
o]« 1 15.09.202
Ne 'l cnomb3oanme 5.09.2023 https://m.edso0.ru/863e6122
pa3IMYHBIX METOOB
IpU U3Y4YECHUU
OHMOJIOTHYECKUX
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00BEKTOB»

buonoruueckue BuG 10K
HnOJIMOTEeKA
3 CHCTEMBI, TIPOIIECCHI U 22.09.2023 httos://m.edsoo.ru/8636564
UX U3yYCHHE
XUMHYECKUH COCTaB BuG 10K
nOJIMOTEeKA
4 KaeTKH. Boga i 29.09.2023 https://m.edso0.ru/863e674e
MUHEPATbHBIC COJIU
benku. CoctaB u bubmuorexa [JOK
5 06.10.2023
CTpPOCHHE OEITKOB https://m.eds00.ru/863e6b72
DepMeHTBI —
OMOJIOTUYECKHUE
KaTaJIn3aTOPHI.
JlaGopaTtopHnas pabota
bubmuoreka [JOK
0 Nel «I/hyquHeu 13.10.2023 https://m.eds00.ru/863e6b72
KaTaJIUTHYCCKON
AKTUBHOCTH (PEpMEHTOB
(Ha mpuMepe aMHJIa3bl
WJIU KaTajasbl)»
bubmuoreka [JOK
! YraeBoast. Jlammaet 20.10.2023 https://m.eds00.ru/863e6870
HyxnenHnosele bub6nuorexa [IOK
8 KUCIoThl. ATD 21.10.2023 https://m.edso00.ru/863e6d5¢c
Hctopus u MmeToasl Bu6 10K
noIMoTEeKA
o HSYHCHIG KICTIH. 10.11.2023 https://m.eds00.ru/863e6e88
Knetouynas teopus
10 Knerka xak nieiaoctaas 17 11.2023
JKUBast CUCTEMA
Crpoenue
AYKapUOTHUYECKOMN
KJeTku. JlaboparopHas
pabota Ne 2 «3yuenue
CTPOEHUS KJIETOK bubmuorexa [IOK
11 pacTeHuil, )KUBOTHBIX, 24.11.2023  https://m.eds00.ru/863e6ff0
rpu0oB 1 OakTepHii Moz https://m.eds00.ru/863e716¢c
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIpenaparax u ux
OTIFICAHHEC)»
OOMeH BelecTB Win bu6mmorekxa [IOK
12 METa00IM3M 01.12.2023 https://m.edso0.ru/863e766¢c
®doTocuHTE3. bubmuotexa [JOK
13 XeMOoCHHTE3 08.12.2023 https://m.eds00.ru/863e7c98
14 SHepreTHYECKHi 0OMeH 15.12.2023  Promorexa [IOK

https://m.edsoo.ru/863e7aae
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JKU3HEeHHBIN ITUKI
KineTku. [lenenue
KJIETKU. MUTO3.
JlaGopaTopHnas pabota

bu6mmoreka [JOK

15 Ne 3 «Habmonenne 22.12.2023 https://m.edso0o.ru/863e7dc4
MHUTO3a B KJIETKaX
KOHYHKA KOPEIIKa JIyKa
Ha FOTOBBIX
MHUKpOIpernapaTax»
buocunTes Genka. BuG 10K

HnOJIMOTEeKA

16 Peakuus matpuyHoro 29.12.2023 https://m.edsoo.ru/863e 796
CUHTE3a
Tpancisauus — bubmmoreka [JOK

17 OuocunTe3 OeKa 12.01.2024 https://m.eds00.ru/863e796e

18 Hexknerounsie hopmbl 19.01.2024 bubnmoreka [JOK
JKU3HU — BUPYCHI https://m.eds00.ru/863e7540
dopMbl pa3MHOKEHHUS bubmorexa HOK

19 PMBLP 26.01.2024  https://m.eds00.ru/863e81b6
OpTaHH3MOB https://m.edsoo.ru/863e831e

. bubmuorexa [JOK

20 Metios 02.02.2024 https://m.edso00.ru/863e7f4a
OO6pa3oBaHue u
Pa3BHUTHE TTOJIOBBIX
KJIETOK.

Ormio10TBOpEHHE. BuG 10K
noIMoTEeKA

21 JlaGoparopHas paboTa 09.02.2024 httos://m.edsoo.ru/863e81b6
Ne 4 «3yuenune
CTPOEHHUS TMOJOBBIX
KJICTOK Ha TOTOBBIX
MUKpOIpenapaTax»

99 NunuBunyansHoE 16.02.2024 bu6mmorekxa [IOK
pa3BUTHE OPraHU3MOB https://m.eds00.ru/863e8436
['eneTnka — Hayka o Bu6 LIOK

nOIMOTEKA

23 HACJIEACTBEHHOCTH U 01.03.2024 https://m.edsoo.ru/863e862
U3MEHYHUBOCTH
3aKOHOMEPHOCTH
HaCJICIOBaHHUSI Eub LOK

nOIMOTEKA

24 HPHSHAKOB. 15.03.2024 https://m.eds00.ru/863e8878
Monorubpuatoe
CKpEIINBAHHE
Jurubpunxoe

o5 CKpEIlMBaHNE. 3aKOH 99 03.2024 bubnuorexa [IOK

HE3aBUCHUMOI'O
HacJICaJ0BaHUsA

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

NPU3HAKOB

26

27

28

CreruieHHOE
HacJeIOBaHHE
MPU3HAKOB.
JlaGopaTtopHnast pabota
Ne 5 «I3yuenue
pEe3yIbTaTOB 1
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKPCIBAHHS Y
Jpo30(hUIIBI HA TOTOBBIX
MUKpOIIpEnapaTax»»

I'eneTuka momna.
Hacnenosanune
MPU3HAKOB,
CHCINICHHBIX C IIOJIOM

N3MeHYHnBOCTSE.
HenacnencrBennas
U3MEHYUBOCTb.
JlaGopaTtopHnas pabota
Neo 6. Uzyuenue
MOAU(PUKAITMOHHON 1
W3MEHYHBOCTH,
IIOCTPOEHUE
BApUALIMOHHOTO psifa U
BapUaLlMOHHOMN
KpHUBOW»

05.04.2024

12.04.2024

19.04.2024

bubmuoreka [JOK
https://m.edso0o.ru/863e8c60

bubmuoreka [JOK
https://m.edsoo.ru/863e8c60

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

29

30

31

Hacnencreennasa

U3MEHYHBOCTb.

JlaGoparopHas paboTa

No 7. «Ananu3 myranuit 1
y Ipo30(HIIBI HA

TOTOBBIX

MUKpOIpenapaTax»

I'enetuka yenoseka 1

PesepBHBIi ypOK.

O6o00611eHMe IO TeMe
«HacnencTBeHHOCTD U 1
U3MEHYUBOCTD

OpPraHU3MOB»

26.04.2024

03.05.2024

10.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK
https://m.eds00.ru/863e8d78

32

Cenexuns Kak HayKa u
npoLecc

17.05.2024

bu6mmoreka [IOK
https://m.edso0.ru/863e9214

33

MeToabl U JOCTUXEHUSA 1

24.05.2024

bu6mmoreka [IOK
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CEJICKLIUU PACTEHUN U

https://m.edso0.ru/863e9214

JKUBOTHBIX
34 buorexnonorus kak
OTpaciib ITPOU3BOJICTBA
OBILIEE KOJIMYECTBO

YACOB I10 ITPOITPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus / [Taceunnk B.B., Kamenckuit A.A., Py6oioB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., AkunonepHoe oomectBo «3narensctBo «IIpocBenieHue»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmii A.A., Pyomos A.M. u apyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o6miectBo «M31aTenbcTBO

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

MOYpPOYHBIE pa3pabOTKHU 1O OMOJIOTHHU

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bu6mmoreka IJOK



