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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNeHs] MOAXOM0B K (POPMUPOBAHUIO COAEpKAaHUSA Yy4yeOHOro mperMera
«buonorus» cocraBwiM: KoHUenryaiabHble mnonoxkenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH L€Jeil, coAepX aHus, pe3yldbTaTOB OOy4YeHUS W
TpeOOBaHUI K YPOBHIO MMOATOTOBKU BBITYCKHUKOB, MOJOXEHUS 00 OOLIKX LENSIX U
NPUHIMNAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
oOmero obOpasoBanusi B Poccuiickoit denepauuu, a TakkKe IOJOXKEHUS O
cnenudurke OMOIOrUM, €€ 3HaYEeHUU B MO3HAHUM KMBOW MPUPOJIBI U 0OECTIeUeHU!
CYLIECTBOBAaHUS 4YelloBeYeCKOro obmiecTBa. CoriacHO Ha3BaHHBIM IOJOXKEHUSIM,
OTpe/ieieHbl OCHOBHBIE () YHKIIMH MPOTpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum JaéT NpeacTaBieHUe O LeNsX, 00 oOluiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHHS U Pa3BUTHUA OOYYArONIMXCS CpEeICTBaAaMU
yueOHoro mpeamera «buonorusi», omnpenenser o00s3aTeNbHOE PEIMETHOE
collepKaHHe, €ro CTPYKTYpY, pachpeielieHhe MO pas3ieiaM H  TeMmam,
PEKOMEHIyeMYIO TOCJIEI0BATEIbHOCTh M3YUEHUSI YYEOHOro MaTepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBSI3€HM, JIOTMKH 00pa30BaTEIHLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mno OuHONOTMM TakXe YYUTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHbIM M TPEIMETHBIM pe3yJbTaTam
oOydyeHuss B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHHOU
NEeSTENbHOCTU/YUeOHBIX JCHCTBUN OOYy4YaIOMIUXCS MO OCBOCHHUIO COJEpPHKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonoruu (10—11 kmacchl, 6a30BBI YPOBEHB) peaan30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B H3y4YeHUW Ouojoruu, Onarojgapss uemMy B Hel
NPOCMATPUBAETCS HAMPABICHHOCTh Ha pPa3BUTUE 3HAHUMW, CBSI3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHSI, [IEHHOCTHBIX
OpPUEHTALUN JIUYHOCTH, 3KOJOTHYECKOr0 MBILIUICHHUS, IPEJCTABIECHUI O 3J0POBOM
oOpa3e XM3HM U OEpeKHbIM OTHOILIEHHEM K OKpYXalollell NpupoaHOU cpere.
[TosTomMy Hapsiay ¢ U3ydeHHEM OO0IIEOMOIOTHYECKUX TEOPHid, a TakXKe 3HaHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHra M CYINIHOCTH OCHOBHBIX MPOTEKAIOIINUX B
HUX IPOIECCOB B MpOrpamMme Mo OMOJOTHH YIEJICHO BHUMaHHE HCIOJIb30BaHUIO
MOJIYYCHHBIX 3HAHUH B MOBCEIHEBHOMN JKU3HU JIJISl PEUICHUS MPUKIIATHBIX 33724, B
TOM 4HCIIe: TPOMUIAKTUKN HACICACTBEHHBIX 3a00JIEBaHMUW YEJOBEKA, MEIHUKO-
TE€HETHYECKOT O KOHCYJIbTUPOBaHUS, 000CHOBaHUs HKOJIOTMYECKH
LIEJIECO00Pa3HOro MOBEJECHUS B OKpY)Karolleil MNpUPOJHON cpele, aHaiusa
BIIUSTHUS XO3SUCTBEHHOW MACSATEIBPHOCTH YEJIOBEKA HA COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHEC BHUMAHUS K MPUKIIATHOW HAIIPABICHHOCTH
y4eOHOT0 npeamera «bHOTOTHS» MPOJUKTOBAHO HEOOXOAMMOCTHIO 00ECTICUCHUS



YCIIOBUM ISl PEIICHUS] OJJHOM M3 aKTyaJlbHBIX 3a/1ay IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHusA, KOTOpass mpenanonaraer (GopMuUpoBaHHEe Yy  OOyYaromIMXCS
CIIOCOOHOCTH aJlaliTUPOBAThC K M3MEHEHHUSIM JAUHAMUYHO Pa3BUBAIOLIEIOCH
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOIero oOpa3oBaHUS 3aHUMAET BaXKHOE
Mecto. OHa obecrneunBaer (GopMuUpoBaHUE y OOYHYAIOMIMXCA MNPEICTABICHUH O
HAay4YHOH KapTHUHE MHUpA, paclivpseT U o0oOLIaeT 3HaHUSA O KUBOW MpHUpoje, €€
OTJIUYUTENIbHBIX MpPU3HAKAX — YPOBHEBOW OpraHM3allMd M HBOJIIOLUHU, CO3AET
yCIOBUS  JUJIsi:  TO3HAHWUS  3aKOHOB  JKMBOM  MPUPOABL,  (QOpMUpOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3o0macHoro ooOpasa
KU3HU, IKOJIOTMUYECKOr0 MBIIUICHHS, IEHHOCTHOIO OTHOLIEHUS K KUBOM MpUpoje
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONOTUsl UMEET TaKKe ISl PelIeHUsI BOCIIUTATENbHBIX U
pa3BHBAIOIIMX  3aJad  CpelHero  oOmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydyenne 6monorun obecreynBaeT ycioBus JUisi (popMupoBaHus
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETHUYECKOM KYJIbTYpPbI, CIOCOOCTBYET HHTETpaliyd OHOJOTMYECKUX 3HAHUH C
NPEJICTABICHUSMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (U3UKU, XUMHUH
u reorpaduu. Ha3zBaHHbIE MOJOXKEHUS O TMpEJHA3HAYEHUU y4eOHOro mpeaMera
«buonorus» CcOCTaBWJIM OCHOBY HJisi ONpENENCHUs TMOAXOI0B K OTOOpY H
CTPYKTYPHUPOBAHUIO €ro COJEP)KaHUS, TMPEACTABICHHOIO B IMpOrpaMme II0
OHMOJIOTUH.

Ot60p coxmepkanusi yueOHOro mnpenmera «buosnorus» Ha 6a30BOM YypOBHE
OCYIIECTBJIEH C TMO3UIUNA KYJIbTYpOCOOOpPa3HOrO0 TMOMAXO0Jld, B COOTBETCTBUU C
KOTOPBIM OOydYaromuecs MOJDKHBI OCBOUTH 3HAHUS M YMEHHUA, 3HAUMMBIC IS
dopMupoBaHusi 00mIeH KyJIBTYpbl, OMNPECIAIONME aJIeKBAaTHOEC TIOBEICHHE
YeJIoBeKa B OKPYKaloIIeH MPUPOTHON Cpelie, BOCTPEOOBAaHHBIE B MOBCEIHEBHOU
KU3HU W TMPAKTUUICCKOU aesaTeabHOCTH. Oco0oe MECTO B 3TOW CHCTEME 3HAHMM
3aHHUMAIOT 3JIEMEHTHI CO/IEPIKaHUA, KOTOPBIE CIy’KaT OCHOBOM /Uit (POpMUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa U
LIEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3allUU
OHMOIOrMYecKoro 00pa3oBaHus.

CtpykTypupoBaHuE COJEpKaHUs Y4eOHOro marephaia B Mporpamme Io
OMONOrMHM OCYIIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHS 3HAHMM 00
OTJIMYUTENBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBON OpPraHHU3aluu U
HBOJIIOLMHU. B COOTBETCTBHHM C 3THUM B CTPYKType ydeOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOIINE COAEpKaTeabHble TMHUU: «bruonorus kak Hayka. Metozasl
Hay4YHOro mo3HaHus», «KneTka kak Ouosiornyeckas cuctemay», «OpraHusm Kak



Oouosiornueckas cucrteMa», «CucteMa U MHOTO00Opa3ue OpPraHuYecKOro MHUpay,
«IBOTIOLHMS KUBOU IPUPOJBI», «IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTH.

[enp u3ydenus: yuebHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHUE  OOyYalolUMMHCS  3HAHUSIMH O  CTPYKTYpPHO-(PYHKIIMOHAJBHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOr0 paHra u TMPUOOpPETECHUE YMEHHU
WCIIOJIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIONIUMHUCS CUCTEMbl 3HAHUM O OHOJOTHUYECKHX TEOPHSX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUIaX, CIYKallUX OCHOBOMU
U1 (OPMUPOBAHUS TPEICTABICHUNH O E€CTECTBEHHO-HAYYHOW KapTUHE MHpPaA, O
METOJaX HAyYHOT'O MO3HAHUS, CTPOSHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX YKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPraHU3AIUU, BBIJAIOIMINXCA OTKPHITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOy4armMXCs MO3HABATEIbHBIX, MHTCIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TPOIIECCE aHajiu3a JaHHBIX O MYTAX Pa3BUTUS B
OMOJIOTMM HAy4HBIX B3IJISJIOB, UACH W TMOAXOJ0B K HM3YYCHHUIO >KHBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3AIINH;

CTAQHOBJIEHHE Yy OOydJaromuxcs oOImed KyJabTyphl, (QYHKIIMOHAIBHOU
I'PAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U OIEHUBATH SBJICHUS OKPYKAIOIIETO
MHpa >KWUBOW MPUPOJABl HAa OCHOBAHMHM 3HAHWH U ONBITA, IOJYYCHHBIX IPHU
U3Y4YeHUU OHOJIOTHH;

dbopmupoBaHue y oOOyyalmMXCsS YMEHHH WIIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUN B TMPAKTUYCCKOW JIEATCIILHOCTH 4YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHMS YEJIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHUS dTHIECKUX
HOPM IPU MPOBEACHUU OMOJIOTHYECKUX UCCIICTOBAHUM;

OCO3HAHUE IICHHOCTH OHWOJIOTMYECKUX 3HAHWUW ISl TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOH KYyIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

MIPUMEHEHUE NTPUOOPETEHHBIX 3HAHUN M YMEHUN B MOBCETHEBHOM JKU3HU JIJIsI
OIIEHKH IMOCJICICTBUM CBOEH JEATEILHOCTH MO OTHOIICHUIO K OKpY KaloIleH cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHME W COOJIIOICHHE Mep NPOPUITAKTUKA
3a00JIEBaHUI.

B cucreme cpemnero o6miero oOpaszoBanusi «buomorusi», m3ydaemas Ha
0a30BOM YpOBHE, SIBIIACTCS OOS3aTEIbHBIM YYCOHBIM IMPEIMETOM, BXOISAIIAM B
COCTaB MpeAMEeTHOU 00JacTh « ECTeCTBEHHO-HAYYHBIE TTPEAMETHIY.



JI1s u3yueHust 6Mosioruu Ha 0a30BOM ypOBHE CpeAHEro o01ero oopa3oBaHus
oTBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmto), B 11 kmacce — 34
yaca (1 yac B Hezelo).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. Buonorus kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponr Ouoniorun B (OpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MHUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, ONTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdemoncTpaumu:

[loptpers: Y. Japun, I'. Menaens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabmuiel u cxeMbl: «MeTObI MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHblie M NpaKTHYeCKHE PA0OTHI:

[Ipaktuueckass padora Ne 1. «Mcmonp3oBaHue pa3auYHBIX METOJOB IpHU
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble CHCTEMbI M X OPTraHU3ALMS.

JXKusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. Oinuue
KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CaolicTBa 6MOCHCTEM M UX pa3HOOOpas3ne. YPOBHU OpraHu3aliui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBINA, MOMYJIAIUOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOT€OeHOTHIECKUI ), OMOChHEpHBIN.

JdeMoHcTpanmnu:

Tabnuiel u cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY, «YPOBHU OpraHU3alUN
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb MoJiekyibl JJHK.

Tema 3. XuMu4eckui cOCTAB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAB KJIETKU. XHUMHUYECKUE JJIEMEHTBI: MAaKPOJIEMEHTBHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewlectB B Kietke. llopnep:kanue
OCMOTHYECKOTO OaaHca.

benku. CocraB u ctpoeHue OeNKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3zameHnmMbie ¥ 3aMEHUMbIE aMUHOKHUCIIOTh. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (MEpBUYHAs, BTOpUYHAs, TpPETUYHAs U
YeTBEpTUYHAA CTPYKTypa). XUMHUYECKHE CBOMcTBa OenkoB. buonoruueckue
GyHKIMHN OENKOB.



®depmeHTl — Ouosiormyeckue katanuzatopel. Crpoenue ¢epMeHTa:
aKTUBHBIA I1IEHTp, cyOcTpaTHas crneuupuuHoctb. KodepmenTsl. BuramuHsbl.
Otnnuust pepMEHTOB OT HEOPTraHUUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJiMcaxapuibl  (Kpaxmay, TJIUKOIeH,
1esuI0I03a). buonorndyeckre GyHKIMH YTIIEBOIOB.

Jlunuael:  Tpurauuepuabl, Qgocdoaunuasl, crepounsl. ['mapoduabHO-
ruapopoOHble  cBoiicTBa. buonormueckue Gynkumu aunuaoB. CpaBHeHue
yIJ€BO/IOB, OEIKOB M JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBeie xkucnorsl: JHK wu PHK. Hykneornnsr — MoHOMEpHI
HykJIenHOBbIX KucnoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u dpynkuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Huronorust — Hayka o kierke. Kinerounas Teopusi — mpuMep B3auMOACHCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METOJIbI U3yUeHUS KIETKH.

Knerka kak menoctHass >xuBas cuctema. OOmmue NpHU3HAKA KIETOK:
3aMKHyTasi HapykHas memOpana, monekynsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »3yKapuoTHYecKas M TpokapuoTudeckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudeckoil kineTku. Kietounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, »KWBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, WX
¢bynkiuu. [nazmatnyeckas memOpana, e€ cBoiicTBa u ¢pyHkiuu. [{utomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kietku: OIIC, ammapar I'ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMIbl KIETKU: MHUTOXOHIPHUH, IIJIACTUIBI.
[IpoucxoxxaeHne MUTOXOHApPUH W 1actuia. Buasl mmactun. HememOpanHbIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKH. OYHKIUU OPTaHOUIOB KJIETKU. BKiIroueHus.

Anpo — perynatopHslii 1eHTp KieTkH. CTpoeHue sjpa: siaepHas 000J04Ka,
KapuoIlJa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BELIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneinen, P. Bupxos, [x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Jnarpammsel:  «PacnpenesieHMe XMMHUYECKMX JJIEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuer 1 cxembl: «llepuonndeckas TabinIla XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHne MOJIEKYJIbI BOJIBI», «brocuHTe3 0enkay, «CTpoeHue MOJIEKYJIIbI OCIKay,
«Ctpoenne depmenta», «HyknennoBsie kucinotel. JJHK», «CTpoeHne MoneKysl



AT®», «CTpoeHHE 2YKapUOTHYECKON KIETKN», «CTpOEHHE KUBOTHOW KIIETKH»,
«CTpoeHHE pacTUTENbHOU KIETKN», «CTpoeHuEe MNPOKAPUOTUUECKON KIIETKUY,
«CTpoeHue sapa KIETKU», «YTIeBOADY, «JIumuab.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJOBaHUE MJiA MPOBEICHUS
HaOJIOJICHUM, W3MEpPEHHM, DKCIIEPUMEHTOB, MHUKPOIpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble U NpaKkTH4YeCKUe padoThl:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaJIMTHUYECKOW aKTHUBHOCTU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabora No 2. «M3ydeHuwe CTpOEHHsI KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax u HxX
OIHMCAHUE.

Tema 4. /KusHenessTeIbHOCTDb KJIETKHU.

OOMeH BeIlIeCcTB, WM MeTa0oIn3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTHYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB W JHEPTUM B TOHUMAHHHU
MeTabom3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHbiid. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCT POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI KU3HU
Ha 3emuie. Bnusiaue ycnoBuil cpeapl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIECHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoIue OakTepun. 3HaAUCHUE XEMOCUHTE3a IS
KU3HU Ha 3emIie.

DHepreTuyeckuii oOMEH B KieTKe. PaciieruieHue BellecTB, BBIAEICHUE H
aKKyMYJIMpPOBAaHHE DHEPrUM B KJIETKE. OTambl SHEPreTUYECKOro OoOMeHa.
['mukonus. bpoxenue m ero Buabpl. KHCIOpOgHOE OKHCIECHHWE, WIM KIETOYHOE
JbIXaHHE. OxkucnurenbHOe dochopunupoBaHue. O¢ddexTuBHOCTH
SHEPreTUYEeCKOro 0OMeHa.

Peakniunm wmatpuuHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanus renHetndeckoil mHbopManuu B KiIEeTKe. ['€HETMYECKHUH KOI U €ro
cBoicTBa. Tpanckpuniusi — matpuunblii cuHTe3 PHK. Tpancasuus — OnocunTes
O6enka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢hopmbl sxu3Hu — BUpychl. Uctopust otkpeitust Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U SKU3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodaru. bone3nn pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmyHoneduiura yenoseka (BUY) — Bo3Oynurens CIIN/a.



OOpatHast ~ TpaHCKpUmnIusi,  peBepraza W uHTerpasa.  lIpodunakruka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpaumu:

IToptpersr: H. K. Konbuos, /. N. UBanosckuii, K. A. Tumupsizes.

Tabmunpl u cxembl: «Tunel nutanusy, «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oomMeny», «Xiopormiacty, «Dorocunrted», «Ctpoenue JIHK»,
«CtpoeHue U pyHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I e HeTUUeCKUn KO,
«Bupyce», «bakrepuodaru», «Ctpoenue u xuzHeHHbIU 1ukia Bupyca CIIN/a,
O6aktepuodaray, «Permukamus JJHK».

Oo6opynoBanue: Moaenu-anmukanuu «Y npoenue IHK u tpanckpunimsy,
«buocunres Oenkay, «CTpoeHue KIeTKn», Mojeas cTpykTypsl JIHK.

Tema 5. PasMHoOKXeHHE M HHAMBHUIYAJIbHOE PA3BUTHE OPTaHU3MOB.

Knerounslii 1muki, Wiau >KU3HCHHBIM LMK KIeTku. MHTepdaza u Mutos.
[Iporecchl, mpotekaronue B uHTepdasze. Perukaimus — peakuus MaTPUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM Habop — KapHOTHIIL
JlunimonaHbld W TAIUIOMJIHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XPOMAaTHBI.
[[uTosornuecke OCHOBBI PA3MHOXEHUS W  HHAUBUIYAJbHOTO  Pa3BUTHUS
OpraHu3MOB.

Henenue knetkn — muto3. Cranun muto3a. IIponecchl, mpoucxonsdmue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemasi ru6esb KJIETKU — alloNTo3.

®opMBbI pa3MHOXKEHUS OPTaHU3MOB: Oecrosioe U noynoBoe. Buasl Oecnonoro
Pa3MHOXKEHUS: JE€JIEHUE HaJABOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHHe. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €ro OTIUYHSI OT OECIOJIOTO.

Meito3. Cranum Mmeiio3a. IIpoiiecchl, mpoucxoasiiyde Ha CTaaAusX Meio3sa.
[ToBenenne xpomocom B wMmenosze. Kpoccunroep. buonornyeckuii CMbICT |
3Ha4YCHUE MEH03a.

'ameTtorenes — mpoiiecc 00pa3oBaHUSA TIOJNOBBIX KIETOK Y IKUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKUM M AMYHUKH. OOpa3oBaHWE U Pa3BUTHE IOJOBBIX
KIIETOK — TaMmeT (CIepMaTo30u[, SIMIEKIeTKa) — CIIEpMAaTOr€He3 U OBOIEHE3.
OCOOEHHOCTH CTpOEHUS SAWIEKIETOK W CchepmMaTto3ousioB. OII010TBOpPEHUE.
[TapTenorenes.

NuauBunyanbHoe pasBuThe (OHTOTEHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(omOpuorenes). Drtanbl SMOPHOHATBLHOTO PA3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyisuusa, opraHoreHes. [loctamOpuoHanbHOE pa3BuTHE. THUIbI
MOCTAMOPUOHAILHOTO Pa3BUTHUA: MpsIMOE, HempsiMoe (IMYMHOYHOE). BnusHue



Cpellbl Ha Pa3BUTUE OPraHU3MOB, (AKTOPHI, CHOCOOHBIE BBI3bIBATH BPOXKIAEHHBIC
YPOJICTBa.

Poct u pasButne pacrennii. OHTOreHe3 HBETKOBOIO PACTEHMS: CTPOCHHE
CEMEHH, CTAIUH Pa3BUTHS.

JdeMoHcTpaumu:

Tabmuupl u cxembl: «DOpMbl PpPa3MHOXKEHHUS OPraHU3MOBY», «JIBoiiHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHHUE
pactenuit», «Jlenenue knetku Oakrepuity, «CTpOE€HHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombl», «Kierounbld nmukin», «Pemmukanus JTHK», «Muto3y,
«Menosz», «llpsmoe u HenpsAmoe pa3zBuTHE», «['aMeTOreHe3 y MIECKOIUTAIOIIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTCHE3a».

O6opynoBanue: MHKPOCKOII, MHUKPOIIPENApaThl «CriepMaTo301,1bl
MJIEKOIATAOUIErO», «SIiIeKIeTka MiIeKkonuTaronero», «Kapruoknues B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJENb-alIUIuKauusa «Jlenenue KIeTKu», MOJEIb
JTHK, mozaens MetadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpaKTH4YeCKUE padoThI:

Jlaboparopnasi pabora Ne 3. «HaGmiomeHne MuTO3a B KIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOE€HMsI TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjieicTBEHHOCTb M H3MEHYNBOCTH OPraHU3MOB.

[Ipenmer u 3apaum renetuku. Mcropus pa3sutust reHeTUKU. Poib nuromorun
U OMOpPUOJIOTMM B CTAaHOBJIGHWU TeHETHKU. Bximam poccuilckux u 3apyOeiHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToApl TeHETHKU (TUOPHUIO0IOTHUYECKUH,
HUTOTC€HETUYECKUM, MOJNEKYJISIpHO-TeHeTUYeCKUii). (OCHOBHBIE TI€HETHUUYECKHUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHMS MPU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MonorubpuaHoe CKpemrMBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB MEPBOTO
nokoneHus. IlpaBuno gomMuHUpoOBaHUS. 3aKOH paCIICIUICHHUS [PU3HAKOB.
I'mnote3a yncrorel ramet. [lonHOE M HENMOTHOE TOMUHUPOBAHUE.

JurnbpuaHoe  CKpellMBaHUE. 3aKOH  HE3aBHCHMOTO  HacleOBaHUs
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTHOPUIAHOTO  CKPELIMBAHUS.
AHanusupyroniee cKkpemuBaHue. Vcronp30BaHne aHAIN3UPYIOLIETO CKPEINBAHUS
11 OTIPEJICIICHUsI TeHOTHIAa 0CO0H.

CuemienHoe HacnenpoBanwe TmpuszHakoB. Pabora T. Moprana 1o
CLICIJICHHOMY HacJeJOBaHHIO TeHOB. HapyeHnue cuemienus reHoB B pe3ybTaTe
KPOCCHHIOBEDPA.

XpOMOCOMHas TEOPHUsl HACIEACTBEHHOCTH. | eHeTHYeCKue KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAENeHUE MmoJjia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omorametrHele W TreTeporameTHble opraHu3sMbl. HacnenoBanue
MPU3HAKOB, CLIEIJIEHHBIX C MOJIOM.

N3menunBocTh. Bubl ”3BMEHUNBOCTH: HEHACIIEICTBEHHAS! U HACJICICTBEHHASL.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHON U3MEHUMBOCTH. BapuanimoHHbIN psijy U BapualliOHHAsI KpUBAs.
Hopma peakunun npusHaka. KonnuecTBEHHBIE M KAauE€CTBEHHBIE MPU3HAKH M HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, wiM TeHOTUIMYECKAas, W3MEHUMBOCTh. KoMOMHATHBHAS
U3MEHYMBOCTh. Melo3 U TMOJOBOM Mmpolecc — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTanoHHas u3MeHUnBOCTh. Kitaccudukanys MmyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NMpU4YuHbBI MyTanuid. MyTareHasie (hakTOphI.
3aKOH rOMOJIOTUYECKUX PSIAOB B HacaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHast HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoeka. Kapuotun uyenoBexka. OCHOBHBIE METOJbl T€HETHUKHU
YyeJIOBEKa: FeHeaJIOrNUeCKUi, OJIU3HEIOBBIH, IIMTOTCHETHYCCKUM, OMOXUMHYCCKUH,
MOJIEKYJIIPHO-TE€HE THYECKU . CoBpemenHoe ompeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, F€HOTUIIMPOBAHUE, B TOM YUCIJIE C MOMOIIbIO
[M[IP-ananu3a. HacnenctBeHHble 3a0oieBaHUs YEJIOBEKa: TEHHbIE OOJE3HH,
0OJIE3HU C HACJEJACTBEHHOW MPEIpacioyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue u reHepaTuBHble MyTauud. CTBOJOBBIE KJIETKH. [IpuHUHMIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Heil. Meanko-reHeTH4ecKoe KOHCYIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKON
TCeHETHKH B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUH YeTTOBEKA.

JdemMoncTpaumnu:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHMOPHIHOE  CKpeIIMBAaHHUE U €TO0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHUS M €ro IUTOTeHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpumHoe  CKpeuuBaHuE,
«l{uTonornueckue OCHOBBI JTUTHOPUTHOTO CKpEILLIUBAHUSAY, «Meiiosy,
«B3auMogencTBUE  QJUIETIBHBIX T'€HOB», «l'€HEeTHYeCKHEe KapThl pPACTEHUM,
KUBOTHBIX U 4ellOBeKa», «l'eHeTuka mosa», «3aKOHOMEpPHOCTH HAacJedOBaHUS,
CUEIUIEHHOTO ¢ mnoyiom», «KapuoTumsl 4enoBeka W KUBOTHBIX», «Buasl
M3MEHYHUBOCTHY», «MomudukannonHas W3MEHYMBOCTH», «HacnmemoBanue pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarmoHHAsI N3MEHUYHUBOCTHY.

O6opynoBanue: MOJIETH-AMILIUKAIMNA «MOHOTHOPHIHOE CKpEIIMBAHKEY,
«Henonnoe nomuHupoBaHue», «JlurubpunHoe ckpemuBanue», «llepekpéct



XpOMOCOMY», MHKPOCKON U MuKpomnpenapaT «llpozoduna» (Hopma, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U IpaKTHYeCKHe PadOThbI:

Jlaboparopnast pabora Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «M3yyenne MoaudukanioHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psiia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabora Ne 7. «AHanu3 myTanui y Apo30Quibl Ha TOTOBBIX
MUKpOIIpENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBleHHE W aHAIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOXKIAEHUE CEJIEKIUU U JOMECTHUKALM.
Yuenne H. W. BaBunoBa o0 1meHTpax NPOUCXOXKIECHUS W MHOToo0pas3us
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpOUCXOXKACHUS AOMAITHUX XKUBOTHBIX. CopT,
nopoJa, MTaMM.

CoBpeMeHHBbIE METOJIbI CeeKIIMU. MacCOBbIN M MHAMBUIYAIBHBI OTOOPHI B
CEJEKIIMM pPACTEHUN W KUBOTHBIX. OLEHKAa SKCTepbepa. bBINM3KOPOICTBEHHOE
ckpemBanue — HMHOpuAMHT. Ywucras nuHusg. CKpeluBaHHE YHCTHIX JIUHUH.
I'erepo3uc, wnu rubpunHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIAMHT.
Otnanénnas rtulOpuamsanus U e€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 H
NOJIy4YEHUE TOJUILIONAOB. JIOCTMXKEHUS CENeKIMU pACTEHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib NMPOWU3BOACTBA. ['€HHAsh WHXKEHEpHUs. OTallbl
co3nanus pexomOuHantHoW JIHK wm TpancrenHsix opranusmoB. Kierouynas
uxeHepus. Knerounele KynbTypbl. MUKpPOKJIOHAJIBHOE Pa3MHOKEHUE PACTECHHM.
KiloHnpoBaHHEe BBICOKONPOIYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTHYeckue  npobinempl. MO -  reHeTHyecku
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JleMoHCcTpanuu:

[Toptpersr: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuuet u cxemsl: kapta «lIeHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpHBIX pacTteHuil», «llopoabl ToMallHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacteHuit», «Otnanéunas rudpuauzanus», «Padotel akagemuka M. @. Banosay,
«lomummonausi», «OOBEKTh OUOTEXHOJNOTUNY», «KIleTouHble KyIbTYyphl W
KJIIOHUpOBaHue», «KoHCTpyupoBaHue U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH TUIOJIOB U KOPHETIOJOB JUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U IpaKTHYeCKHe PadOThI:

Okckypcuss «OCHOBHBIE METOABI M JOCTHXKEHHUS CEJEKIUU PACTEHUU U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO34KMCTBO, J1aOOpPATOPUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIJACC

Tema 1. DBosToIHOHHAs OHOJIOTHS.

[IpeanocklikKu BO3HUKHOBEHHS HBOJIOIMOHHOW TEOPUU. OBOJIOIMOHHAS
Teopust U €€ MecTo B Omosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa HBOMIONMU. [lameoHTONOrHYECKHUE: TMOCIIEI0BATEIBHOCTD
MOSIBJICHUST BUJOB B TMAJCOHTOJIOTUYECKOM JIETONUCH, TIEPEXOJHbIE (DOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gjaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTUYECKHUE: CXOJICTBA M Pa3Iuuusi 3MOPHOHOB pPa3HBIX BHUJOB
M03BOHOYHBIX. CpaBHUTEIPHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHBEIE,
PYyIMMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX NyTeH y BCeX
OpraHU3MOB.

OpomrormonHas Teopuss Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBIKyIIME CHJIBI 3BOJIONUM BUIOB 10 JlapBuHy (HM30BITOYHOE
Pa3MHOXKEHHUE TPU OIPAHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosironuu (CTI) u €€ 0OCHOBHBIE MTOJOKEHHUS.

MukposBomonus. [Tonynsiusa kak eITMHUIA BUIA U 3BOJIIOLINH.

JIBkymue cuibl (pakTophl) SBOJIOIUK BUAOB B NMpUpoje. MyTallMOHHBIN
nporecc ¥ KOMOWHATMBHAs W3MEHYMBOCTH. [lomyssiimoHHBIE BOJHBI U Apeid
reHoB. M30sust U1 Murpamusi.

EctectBennbiii oTO60p — HampaBusoomuii (akrtop sBomonud. DopMbl
€CTECTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMopG03bl U HIUO-aTaNTAIIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMIONMHU:  (prsieTHYecKas, IUBEpreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHue OoT HeclenHalIUu3upPOBAaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs padalusl.

JdemMoHcTpauuu:



Iloptpersr: K. JInnnen, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckui, K.
M. Bbap, 2. I'ekkensb, . Mroep, A. H. CeBepuios.
Tabnuupl 1 cxembl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3eMiiey, «3apoabIIIn

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpsOBI  3a
cyliecTBoBaHue», «EcrecTBeHHbI 0TOOP», «MHOroo0pa3ue cCOpToB pacTeHUID,
«MHoroo6pasue  HOpoa  KUBOTHBIXY, «ITonynsauumny, «MyTtauuoHHas

U3MEHYUBOCTEY, «Apomopdossly, «Uauoananramuuy, «OO0mias aereHeparus»,
«/IBmxkyimue cuibl 3BooIuny», «Kapra-cxema wapmipyrta mytemiectBus Y.
Hapsunay, «bopsba 3a cymiectBoBanue», «lIpucnocoOIeHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe B11000pa3zoBaHue», « IKOJIOTMUECKOE BUI000pA30BAHHUEY.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH,
HA0Op TUIONIOB M CceMsiH, KoyuieKuust «[IpuMepbl 3alUTHBIX MPUCITIOCOOJICHUHN Y
KUBOTHBIX», MoJielib «OCHOBHBIC HANpPaBJIEHUS IBOJIOIUN», OOBEMHAS MOJEIh
«CTpoeHue roJJ0BHOTO MO3ra MO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoyUieKius «DOpMBI COXPaHHOCTH
HMCKOMIA€MbIX JKMBOTHBIX W pAaCTEHHiI», Mojaenb anmukanus «llepekpéct
XpOMOCOM», BiIaxHble TpenapaTthl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «JIpo3zoduna» (Hopma, myTaruu (GOpMbI KPBUIbEB U
OKpacKH TeJia).

JlaGopaTopHblie M NPpaKTH4YeCKUE PadoThI:

JlaGopatopHast pab6ora Ne 1. «CpaBHeHHE BHUAOB IO MOP(OIOTHYECKOMY
KPUTEPHUIO».

JlaGopatopnast pa6ora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M Pa3BUTHE )KM3HM Ha 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOKICHUM KU3HU. HayuHble THUMIOTE3BI
BO3HMKHOBEHHUSI JKM3HUM Ha 3emje: aOuoreHe3 M TMaHCIepMus. XUMHUYecKas
3BOMIOLMS. AOHOT€HHBI CHUHTE3 OpPraHWYECKUX BELIECTB U3 HEOPraHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON 3BoItoIMK. HavanbHble 3Tamnbl
ouonornyeckoit »Bonroruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE MPOTOKIETKH. [lepBble KIETKM U HMX 3BOJIOIUSL.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. laneo3oiickass spa u €€ mnepuoabl: KeMOpPUHCKUH,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas spa u €€ NEPUOAbL: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3o0ickass 3pa u €€ mnepuoAsl: NAJICOr€HOBBIM, HEOICHOBBIN,
AHTPOIIOTCHOBBI.



XapaKTepUCTUKA KIMMATa M TEOJIOTMYECKUX NpoleccoB. OCHOBHBIE 3Talbl
ABOJIOLMKM PACTUTEIBHOTO M KMBOTHOTO MuUpa. ApomMop]o3bl y pacTeHUU H
*KUBOTHBIX. [l0osiBIIEHUE, pacBET U BEBIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYeCcKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonsl u3ydyeHus aHTponoreHesa. CxonacrtBa H
pa3ynuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymume  cuibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOIIecCTBEeHHbI o00pa3 >KU3HH,
U3TOTOBJICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU JBOJIFOLMU YEJIOBEKA: aBCTPAJONUTEKH, HenoBek
ymenbi, Yenosek npsamoxomsaumi, YenoBek HeaHIEpTAIbCKUAM, YenoBek
pasyMHbIid. Haxoaku HCKOMaeMbIX OCTaTKOB, BpEMs CYIIIECTBOBaHHS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 >KU3HU, OPYIHUS.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  UYepTsl  MNPUCHOCOOJEHHOCTH  TMpeICTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYHIECTBOBaHUSA. EAMHCTBO 4enoOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: @. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! 1 cxembl: «Bo3HukHoBeHue CoJIHEUHOM cUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas  kieTka», <« KuBOTHas  KJIeTKay,
«IIpokapuotnueckas kietka», «COBpEeMEHHAs CHUCTEMAa OPraHUYECKOTO MHUpPay,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS 4YeIOBEKa W YeIOBEKOOOPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTUYECKHX  HAXOJOK  IMPEIKOB
COBPEMEHHOI'0 4YeJOoBeKay», «/lpeBHeumme noam», «lpesBHue monu», «llepBbie
COBPEMEHHBIE JTI0IN», «HeI0BeUeCKHUe pacely».

O6opynoBaHue: MYJISHKA «IIpoucxoxaenue  yemoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHAEepTalblla, KPOMAaHbOHIA), CIIETIKA WU
M300pKEHUS KaMEHHBIX OPYJIuN TEPBOOBITHOTO dYEIOBEKa (KaMHH-YOIIIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuma, KouleKmus «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTropHblie U IpaKkTHYecKUe padoThl:

[IpakTuueckast padora Ne 1. «M3ydyeHre MCKOMAeMbIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIHASIX).



OKcKypeus «IBONIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII WK KpaeBeIueCKUl My3eil).

Tema 3. Opranu3mbl 1 OKpy:Kaoumas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3Jiesibl SKOJOTUU. MeTOo bl HKOJIOTMUYECKUX
UCCJEeI0BaHUN. DKOJIOTUUECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTraHU3MEHHAsI.

Okonornyeckue (¢akrtopel. Krnaccupukamus 5KOJOrHYecKuX (PakToOpoB:
abnotuyeckue, OMOTHMYECKHME U AaHTPOINOreHHble. JIeHCTBHE HKOJOTHYECKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTh. dDoTonepuoansm.
[Ipucnocobnenust  OpraHu3MoOB K  JEUCTBHIO  a0MOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhI. Bunel OMOTHYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOno3 u ero ¢opmsl. [lapazutusm, koomnepanms,
MyTyaiau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HaXJEOHMYECTBO). AMEHCAIM3M,
HeUTpanu3M. 3HayeHue OMOTUYECKHX B3aUMOJEHCTBUN Uil CYIECTBOBAHUS
OpraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomysanud. OCHOBHBIE IOKa3aTelu
NOMYJIALIMU: YHCICHHOCTb, IIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, HPHUPOCT,
murpanus. J[mHaMuKa YuCICHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdemoncTpanmu:

[Toptpetsi: A. 'ymGonbaT, K. @. Pynee, O. ['ekkens.

Tabnuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoanam», «llonmymanum», «3aKOHOMEPHOCTH pocTa
YUCIICHHOCTHU NOMYJISAIUU HHOY30puu-Tyhenbkny, «[lumensie memnmy.

JlaGopaTopHble M NpaKTUYeCKHE PA0OTHI:

JlaGoparopnas pabora Ne 3. «Mopdoaoruueckne 0COOCHHOCTH pacTCHUH U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIEyCcay.

[IpakTrueckas padota Ne 2. «[loACUET MIOTHOCTU MOMYJISIIUN Pa3HBIX BUJIOB
pacTeHUN».

Tema 4. CooOmiecTBa 1 3K0JIOTHYECKHE CHCTEMBI.

CoobmectBo opranm3mMoB — OworieHo3. CTpyKTypsl OHWOIIEHO3a: BUIOBa,
MPOCTPAHCTBEHHas, Tpoduueckas (mnuienas). Bunabl-momuHanTtel. CBA3U B
ouoreHose.

Dkosiornyeckne cucteMbl (3kocucTembl). [loHsiTue 00 »3KocucTeME W
ouoreonenoze. @OyHKUMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOJYLEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (mUUIEBbIE) YPOBHU HKOCUCTEMBI. [IMilEeBble WLENu W  CETH.
OcHOBHBIE TOKa3aTeau SKOCUCTEMBbI: Ouomacca, MPOAYKIHUSA. DKOJIOTHMYECKHE
NUpamMubl: MPOAYKUHUH, YHCIEHHOCTH, OuomMaccbl. CBOHCTBA 3KOCUCTEM:
YCTOMYUBOCTh, CAMOpPETyJIsiusl, pa3Butue. Cykieccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOINIOT€HHBbIE  AKOCUCTEMBI.  ATPO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonoruyeckoe u X03s1iICTBEHHOE 3HAUEHHUE arpOdIKOCUCTEM B YPOOIKOCHUCTEM.

buopaznooOpasue kak (akTtop ycTounBocTH 3KocucteM. CoxpaHeHHe
OMOJOTMYECKOTO pazHoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiisi, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepsl Kak
r00anbHOM JKOCUCTEeMBbl. J[MHaAMUYeckoe paBHOBECHME M OOpaTHasi CBsA3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOT€OXMMHYECKUE UKLl 2JIEMEHTOB (yriepoja,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Ouocepe 3emin. AHTpOIOreHHbIe U3MEHEHHS B Orocdepe.
['mo6asibHbBIE SKOJOTHYECKHE TPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBaA. CoxpaneHue
6nopa3zHooOpasusi Kak OCHOBa yCTOWMUMBOCTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpaBIEHUSI MPUPOAHBIMU pPECypcaMHM UM HUX MCHOJb30BaHUE. JlOCTHKEHHS
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpaumu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuanackuii.

Tabmumer u cxeMmbl: «IlumeBple nenw», «bHOLIEHO3: COCTaB U CTPYKTYypay,
«IIpuponubie coobmectBay, «llenu nuTaHus», «IKOJOTUYECKAs TMHPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIeCa», «DKOCUCTEMA
XBOWMHOTO  Jecay, «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACHUCTBUS HA NOpUpPOAY», «BaxHeilmme WUCTOYHHUKH
3arps3HEHUs] BO3/yXa M TPYHTOBBIX BoA», «llouBa — BakHeWIIasi cOCTaBIISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKkTOpHI
PaAMOAaKTHBHOTO 3arpsisHeHHsT Omocdepb», «OOmas cTpyktypa Ouocheps,
«Pacnipoctpanenne ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uocheper», «kKpyroBopot azora B mpupoze».

O6opynoBanue: Mojenb-ammIuKanus «TunudaHble OMOIIEHO3BI», TepOapuii
«PactutenpHble co00IIeCTBaY, KoJleKunu «buorenos3y», «Bpenutenu BaKHEHIITUX
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYp», TIepOapuu U KOJUIEKIIMM pPACTEeHUH U
KUBOTHBIX, MPUHAIJICKAIME K PA3HbIM 3KOJOTMYECKHMM TrpynnaM OJHOTO BHUA,



Kpacnas kuura Poccuiickoit ®enepanuu, H300paxeHUs OXpaHIEMbIX BHJIOB
PAaCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHHA IIPOI'PAMMBLBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30BAHUA

Cornacho ®I'OC COO, ycranaBnauBarTcs TpeOOBaHUSA K pe3ylbTaTam
OCBOCHHUSI OOydYalollUMHUCS TporpaMM CpeaHero oOimero oOpa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDI

B cTpykType AMYHOCTHBIX pEe3yJbTAaTOB OCBOCHUS mIpeaMera «buosorus»
BBIICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYArOIIUMHUCS POCCUMCKOMN
rpaXkJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONPEACIICHUIO, HaJWYue MOTHBAIMM K OOydYeHHIO OHOJIOTHH,
IieJICHAIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAAMIIUN pPa3BUTUS OHOJIOTHUECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
JNEATEIBHOCTA I[IEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKaAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYUE OSKOJOTHMYECKOTO IPaBOCO3HAHMUS,
CITOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yybTaThl OCBOCHUS Mpeamera «buonorus» mpocturarorcs B
€IUHCTBE Y4YeOHOM © BOCHHUTATEIBLHOM JEATEIBHOCTH B COOTBETCTBHUU C
TPaJULIMOHHBIMUA POCCUUCKUMH COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHIATHIMUA B OOINECTBE MpaBWJIAMH U HOPMaMHU
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, Ppa3BUTUS BHYTPEHHEH MO3WULMHU JUYHOCTH, NATPUOTU3MA,
YBOKECHHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIOBEKY TPyJa M CTapIlIeMy IOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OCPEKHOTO0 OTHOIIEHUS K KYJIbTYPHOMY HACJICAUI0 WU
TpaJIuIMsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepanuu, MpUPOSIE H
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pE3ynbTaThl OCBOCHUA ydeOHoro mpeamera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTh O0YYAIOMIUXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHONW BHYTPEHHEW MO3WIIUECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAlMK, TIO3UTHUBHBIX  BHYTPEHHUX  YOCXKIACHUM, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHHUCKOTO OOIIECTBa, PACIIMPECHHE KXU3HCHHOTO
ONbITa U OMbITa AEATEIBHOCTH B MPOIECCE Pean3aliid OCHOBHBIX HAIPAaBJICHUU
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:xkaaHCcKOro BOCIMTAHUSA:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMU O0YyJaIOMIETOCs] KaK aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX TpaB M OOS3aHHOCTEH, yBa)kKeHUE
3aKOHA M MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIbHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX M IMO3HABATEIbHBIX 3aJlay, BHIIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMH, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEeIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUS] K MHEHHUIO OINIMOHEHTOB MNpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZEPIKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOW U BOJOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hopMUPOBAHHOCTH POCCUHCKOU TrPaXIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, UYBCTBa OTBETCTBEHHOCTH IEpe
Ponunoi, ropmoctu 3a cBOM Kpaul, CBOK PonuHy, CBOW S3BIK W KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOIBL,
NOCTH>XKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHMH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHIO M 3amute OTeuyecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEW POCCUICKOr0 HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHWE JMYHOrO BKJIaJa B TOCTPOCHHE YCTOMYMBOTO OYIyILIEro;

OTBETCTBEHHOE OTHOIIEHNE K CBOUM POAUTEISIM, CO3/IAHUIO CEMBbU HA OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEH CEMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTeTHYECKOr0 BOCIIMTAHHUA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



MIOHUMAHUE 3MOLMOHATIBHOTO BO3JIEUCTBUS KUBOM NIPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMIICHHE
MPOSIBIISATHh KaueCTBA TBOPUECKOUN JTUYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (OPMHUPOBAHMS KYJILTYPbl 310POBbS H
IMOIMOHATBLHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 3J0pOBOr0 M 0€30MacHOro o00pasza KHU3HU
(3mopoBoe  mUTaHWE, COONIIOJICHHE TUTMEHUYECKUX TMpaBUiI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUA U OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBUJI UHIUBUAYAIBHOTO M  KOJUJIEKTHBHOI'O
0€30MacHOT0 MOBEJACHUS B CUTYAIMIX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HEMPHUSATHUS BPEIHBIX MPUBBIUCK (yHoTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTh K TPYyAYy, OCO3HAaHHE IIEHHOCTH MAaCTEPCTBa, TPYI0II00UE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOTUYECKON W COIMAIbHOMN
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSITEIBLHO
BBITIOJTHATH TAKYIO JIESITEIbHOCTD;

UHTEpEC K pa3nuHbIM cepam mpodeccuoHanbHON IeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymed mpodeccun U PeaTr30BHIBATH
COOCTBEHHBIE KU3HCHHBIC TUTAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOPa30BaHMIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0rH4ecKOro BOCIUTAHUS

AKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIICHHWE K MPHUPOJIE KaK HCTOYHHKY
YKW3HU Ha 3eMJle, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS DKOJOTUYECKOW KYJIBTYpPHI: TPHOOPETCHHE OIbITA
IUIAHUPOBAHUSI TIOCTYNIKOB M OLUEHKHM HX BO3MOXHBIX IOCHEACTBUUA s
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOIO XapaKTepa SKOJOTMYECKUX MpoOJieM M MyTedl uxX
peleHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETAaEMbIE TPH HW3YYCHUH OUOJIOTUH
3HAHWSI W YMEHUS TPU PEHICHUH TPOoOJeM, CBS3aHHBIX C PaAIMOHAIBLHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUS B  NIPUPOJE,
HalpaBJICHHBIX Ha COXPaHEHUWE pPABHOBECHUS B SKOCHCTEMaX, OXpaHy BHJIOB,
aKocHUCTEM, Orochepsl);



AKTMBHOE HENPUATHE JIEMCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE SKOJIOTUYECKUE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HAJIMYHUE PA3BUTOTO HKOJOTMYECKOTO MBILIIJICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OmbITa NEATENbHOCTH AKOJIOTUYECKOU HaIpPaBJIECHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI UMU B TO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTUIO B MPAKTUYECKOU IEITEIbHOCTA IKOJIOTHUYECKOM
HaNpaBJICHHOCTH;

8) neHHOCTH HAYYHOT 0 TO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMTATEJIbCKOM KYJIbTYpPbl KakK CpEJICTBa
B3aMMOJICHCTBUS MEXKAY JIIOAbMU U MTO3HAHUS MUPA;

NOHUMaHue crenuduku OHOJOTUM KaK HayKH, OCO3HaHHS e polu B
dbopMUpPOBaHUN PAITMOHAIBHOTO HAYYHOT'O MBIIUJICHUS, CO3JaHUM I11EJTOCTHOTO
npeAcTaBiIeHUus 00 OKpYy)KalolleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YEIOBEKa U
oO1iecTBa, B TMO3HAHWM TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpolIeM
COXpPaHEHHUs IPUPOJTHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJOTHUU JUISI COBPEMEHHOM IMBHIIM3AINN:
oOecrieyeHus: HOBOT'O YpPOBHS DPa3BUTHUS MEIUIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM,  CIOCOOHBIX  pElIaTh PEecypCHble  MpoOJIeMbl  Pa3BUTHSA
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJIa U3 II100ATBHBIX KOJIOTHUYECKUX MpoOiIeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  pa3BUTHUIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOTHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OWMOJOTHYECKUX 3HAHMM B LEIAX
MOBBIICHUSI 00NN KyJIbTYphl, €CTECTBEHHO-HAYyYHOW T'PAaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUPyeMO
MIPU U3YYEHUU OUOJIOTUH;

IIOHMMAaHUE CYUIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIONB30BaTh IOJy4YaeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHUS SBIICHUW OKPYKAIOMIETO MUPA W MPOUCXOASAIINX B HEM H3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUCHHS Ha OCHOBE HAaydHBIX (AaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHHS] JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OWOJOTUYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LIEHHOCTM HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO M UCCIIEOBATEIBCKYIO IESTEIbHOCTh MHANBUYAJIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3OBAHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUN MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHHUSA ydeOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAuuMble i1 (OPMHPOBAHUSA MHUPOBO33PEHUS O0YyYarOIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIEHAYUYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEUUPUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEprus, SBICHHE, MPOILECC,
cUCTeMa, Hay4yHbIM (akT, MPUHIUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccielioBaHue,  HAaOJMIOJeHuEe,  U3MEpPEeHHe,  JKCIEPUMEHT U JIPYTux),
YHUBEpCAJIbHbIE Yy4yeOHble JeWcTBUA (TIO3HABaTebHbIE, KOMMYHUKATHUBHBIC,

PETYIISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKIHOHATBHOM
IPaMOTHOCTH M COI[MAJIBHOM KOMIETEHIMM OO0YyYaloluXcsi, CIOCOOHOCTh
00yyaromuxcs UCIOJIb30BATh OCBOEHHBIE MEXIUCIUIUTMHAPHEIE,

MHUPOBO33PCHUYCCKUE 3HAHWS W  YHUBEpPCAJIbHBIC y4YeOHBIC JICHCTBHS B
MIO3HABATEILHON U COIMAILHOMN TTPaKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOSCHMSI IPOTPaMMbl CpEIHEro OOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

OBaanenne YHUBEpPCATbHBIMH yueOHbIMH MO3HABATEJbLHBIMH
JEUCTBUSIMH:

1) 6a30BbI€ JIOrHUecCKHe AeliCTBUA:

CaMOCTOSITEILHO  (OPMYJIIMpOBaTH W aKTyallM3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIB30BaTh TMPU OCBOSHHWHM 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cuUHTE3a, CpaBHEHUsI, KilaccupuKaIuu, 0000IIeHHs ), paCKPbIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATH UX XapaKTepHBIC IMPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTIPENENATh IIeN JACATEILHOCTH, 3aJaBas MapaMeTpbl U KPUTCPUH HX
JTOCTHKCHUS, COOTHOCHTD PE3YJIbTAThI ICITEIHHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKUE TMOHITHS Il 0ObsICHEHUS (PAKTOB M SIBIICHUM
YKABOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IIO
aQHAJIOTHH), BBIABIISTH 3aKOHOMEPHOCTH W IPOTHUBOPEYHMS B paccMaTPHBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/IETbHBIE cpeacTBa JUIS IpeACTaBICHUS
CYIIECTBEHHBIX CBS3CH M OTHOIICHHH B M3y4acMbIX OMOJIOTMYECKHX OOBEKTaX, a



TakKe  MPOTHBOPEYMH  PA3HOTO  pPOAA,  BBIIBICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAaH PEIICHUS MPOOJEeMbl C YUETOM aHAIM3a UMEIOIINXCS
MaTepHATBHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBHI B ICITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3yJIbTaTOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUH JACSATCIBHOCTH;

KOOPAMHUPOBATL W  BBHINOJHATH pabOTy B YCIOBHSX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATHBHOE MBIIIUICHUE TIPH PEIICHUH KU3HCHHBIX TTPOOJICM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AelCTBHS:

BJIQ/ICTh HABBIKAMHU Y4eOHO-UCCIIEA0BATEIIbCKOW M MMPOCKTHOM JCSITCIIBHOCTH,
HaBbIKAMU  Pa3pelICHHs  MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TIOUCKY METO/IOB PEIICHUS MPAKTHYECKHUX 3a/1a4, TPUMEHEHUIO
Pa3IUYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHBIC BHUABI JICITCIBHOCTH II0 IOJYYCHUIO HOBOTO
3HAaHMS, €r0 HMHTEPHpPETalnH, NPEeoOpa30oBaHUI0 M NPHMCHCHHIO B Yy4YCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(bopMHpOBaATH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHCH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TMPUYMHHO-CJICJACTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3a/audy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI [JIs JI0Ka3aTelIbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIE B XOJE pEIICHHUs 3aJaydl  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIIMsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIIOCOOOB
JIEHUCTBUS B IPOPECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHS B TMO3HABATEIBbHYIO U TMPAKTUYECKYIO 00JacTu
KU3HECSATCIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ undopmanmueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMITHIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHAIH3UPOBATH



nH(pOpMAILINIO pa3TUYHBIX BUJIOB U POPM MpECTABICHUS, KPUTUYECKUA OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynHUpOBaTh 3alPOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPU TOUCKE U
otOope Ouosornueckoit mHMOpMalnu, HEOOXOIUMOM Il BBHIMOTHEHUS YYEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCMOAb30BaHUS WH()OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCTIOIb30BaHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMY  MPEJICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsul, rpaduku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" pyToe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCTBE CpEJACTBA IMpu padoTe ¢
Ouosiornueckor umHOpManMeil: TPUMEHATh XUMHUYECKHE, (PU3HUECKUE U
MaTeMaTHYEeCKHUe 3HAKHM M CHUMBOJIBI, (OpPMYJIbI, ab0peBUATypy, HOMEHKIATYpY,
UCIIONIB30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMUYECKHUE  CPEJCTBA
HaTJISTHOCTH;

BJIQJ€Th  HABBIKAMH  pACTO3HABAHUS U 3aMUTBl  WHOOpPMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

OgiageHne yHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMY J1eHCTBUSIMU:

1) o0menmne:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BCeX cpepax >KM3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHTENBHO BBITIOJIHEHUS TpeiaraeMoi
3a/layd, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3HIMI JPYTUX YYACTHUKOB
JaJiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOaJdbHBIE CpeAcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPENOCHUIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHUTYyaIlHi,
YMETh CMSITYaTh KOH(DIJIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMHU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
S3bIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJbHOCTD:

NOHUMAaTh U MCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJWBHUAYaJbHOU
paboThI IPH PEIICHUH OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOM 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEH KaXKJIOr0 YieHa KOJUJIEKTHUBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATH JEUCTBUA II0 €€ IOCTHIKEHHUIO: COCTABJIATH IUIAH JCUCTBUMH,
pacnpenensaTh poJd C YYETOM MHEHUU YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIBI B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLEHHWBAaTh HWJEU C TO3UIMU HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTHY;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMUYECKOE TIOBEAEHUE B PA3IUYHBIX
CUTYAIUsX, IPOSIBISITh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHHe YHHBEPCAJILHBIMU PEryJIsiTUBHBIMU J€iiCTBUAMMU:

1) camoopranmszanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUS JUIsl BBISBICHUS MpoOieM M X
peleHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKUX 3HAHUN LIEJIEBBIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX U MOCTYIKAax MO OTHOIIEHUIO K WBOUW MpUPOE,
CBOEMY 3/I0POBBIO U 3J0POBBIO0 OKPYKAOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIISATh IMO3HABATEJIBHYIO NI€SITENBHOCTD, BBISABIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/laul B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSATETILHO  COCTaBJIATh IUIAH PEIICHUS NpoOJieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEANOUYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYyalUsIM;

pacHIMpATh PaMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pELICHuE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW DJPYAUIMH B
pa3HbIX 00JIaCTAX 3HAHWN, TMOCTOSHHO TOBBIIIATH CBOM 0OO0pa3oBaTENbHBIA U
KYJIbTYPHBIY YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIICKCUU IS ONEHKH CUTYalllud, BHIOOpA
BEPHOI'0 pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOEBPEMEHHO IPUHHUMATh PELICHHUS IO HX
CHIDKECHUIO;



NPUHUMAaTh MOTHUBBI W apryMEHThl JAPYTUX I[IPU AaHAJIU3E pPE3yJIbTaTOB
NESITeNIbHOCTH;

3) npuHsATHE CeOsl U APYrHUX:

MPUHUMATh ce0s, MOHUMAasi CBOM HEOCTATKU U IOCTOUHCTBA;

OPUHMMATh MOTHUBBI M AapryMEHThl JApPYTUX TNPU aHaJU3€ pe3yJbTaToB
JESITeIbHOCTH;

OpHU3HABaTh CBOE MPABO U MPABO APYIHX Ha OLIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU APYTOro YeJIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pe3ynbTathl ocBoeHus mporpammbl COO mo Ouomoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cnienupuueckue 1 yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMEHHUS U CIOCOOBI JICUCTBUIN 1O OCBOCHUIO, HHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATECIBHOCTU IO TMOJTYyYEHUI0 HOBOTO 3HAHUS U
NPUMEHECHHUIO 3HAHUM B PA3UYHBIX YUEOHBIX CHUTYyaIlMAX, a TaKXe B pPeajbHBIX
KU3HCHHBIX CHUTYyaIlUsAX, CBS3aHHBIX C Owojorueil. B mporpamme mnpenMeTHbIC
pe3yabTaThl MPEJACTABICHBI IO roaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEGHUA yueOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJU OMOJIOTHUU B CUCTEME HAYUHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOTO MHPOBO33PEHHUS, O BKJIAJAE POCCUHUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHATBLHOU
IPAaMOTHOCTHU Y€JI0BEKA JJI PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKpBIBaTh COJEp)KaHUE OMOJOTHUYECKUX TEPMUHOB M TOHSATHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETYJISIMs), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIpOM3BeAeHUE (PEMPOAYKIIUS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTHYECKHME Teopur (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpalibHAsg JOrMa MOJEKyJIsipHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u y4uenus (o meHTpax MHOTOOOpa3us u
MPOUCXOXKIEHUS KyIbTypHbIX pactenuii H. WM. BaBuiosa), onpenensite rpaHHIlbl
UX OIPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yYMEHHE BIIAJIETh METOJAAaMHU HaYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
OMMCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABWKEHHE  TUIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTA MEXKIY HCCIEIYyEMbIMU BEIMYMHAMH, OOBICHEHUE TIOTYyUYECHHBIX



PE3YNIBTaTOB, WCIOJB30BAHHBIX HAYYHBIX TIOHATHW, TCOPUH M 3aKOHOB, YMCHHE
JIeaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIJCIATH CYIICCTBCHHBIC MPU3HAKH BUPYCOB, KICTOK MPOKAPUOT U
DYKapHoOT, OJHOKIECTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHa BEIIECTB W TMPEBpAIICHHs dHEPTHMH B KJIETKe, (pOTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKoro OoOMEHa, XEeMOCHHTe3a, MHTO3a, Meio03a,
OIUTOJIOTBOPCHMS, PA3MHOXKCHHUS, WHIWBUIYAIBHOTO pPa3BUTHS  OpTraHW3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMOJTyYEHHBbIC 3HAHMS IS OOBSICHCHHUS OMOJOTHYCCKUX
NPOIIECCOB U SBJICHUM, JIJIS TIPUHATHS MPAKTUYCCKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C IIeNbI0 obOecredeHnss Oe30MacHOCTH CBOETO 3JI0POBbS U 3/IOPOBBS
OKPYXAIOIIUX JIFOACH, COOTIOIEHUS HOPM IPAaMOTHOTO MOBEJICHUS B OKPYIKAOIIICH
NPUPOJHON Cpelle, TOHMMaHHE HEOOXOAUMOCTH HCIIOIb30BAHUS JOCTHIKCHHM
COBPEMEHHOM owoaoruu u OMOTEXHOJOTUH i1 PalMOHAIBHOTO
IPHUPOJIONIOIB30BAHUS;

YMEHHE pelniaTh JJICMCHTApHbIE T'E€HETHYCCKHE 3aJadyd Ha MOHO- W
TUTHOPUIHOE CKpEIIMBaHWE, CICTUICHHOE HACJIeIOBaHWEe, COCTaBIISATH CXEMBI
MOHOTHOPHTHOTO CKpEIIWBAaHUS JUIS TpEJICKa3aHWs HACIICOBAaHUS MPU3HAKOB Y
OpPTraHHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpATOPHBIE U TPAKTHYECKHE PaldOThl, COOMIOAATH
npaBuia mpu padbore ¢ yudeOHBIM U JIaOOpaTOPHBIM 000pPYI0BAHUEM;

yMEHHE KpPUTUYECKH OIICHMBAaTh M HHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEp’KaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBAa MAaCCOBOM MH(pOPMAIIUU, HAYYHO-TIOMYJISPHBIC
MaTepHalbl), ATUYECKHUE AaCMEKThl COBPEMEHHBIX HCCIEAOBAHMA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHHS,
0000111251 OMOJIOTHYECKYI0 MH(POPMAIIUIO M3 HECKOJBKUX HMCTOYHUKOB, TPAMOTHO
WCITIOJIb30BaTh OHITHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS y4ueOHoro mpenmera «buomorus» 6 11
Klacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE€ U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HAHWSI €CTECTBCHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJIC POCCHUUCKHX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (YHKIIMOHATHHOU
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKpBhIBaTh COJEPKAHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHMA:
BU/I, TOMYJSLUSI, TEHOPOH, SBOIIOLHUS, ABMKYIIUE CUIIbI ((DaKTOPBI) SBOJIOIHUH,
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, IKOJIOTHYECKHUE (DAKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHThI, IIEMU  UTAHWUS,
AKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHHE W3JlaraTh OWOJIOTMYECKHE TeopuH (IBOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS DBOJIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapeimeBoro cxoncrsa K. M. bapa, depenoBanusi rjiaBHbIX HalpaBieHUH U
nyteit somoruu A. H. CeepuioBa, yuenus o 6uochepe B. . Bepnanckoro),
OTIPEICIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIIaJIETh METOJJaMU HAYYHOTO ITO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHKME JKUBBIX CHUCTEM, MPOIECCOB W SIBJICHWUH, OpPraHMW3aIvs W TPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHHUE  THUIIOTE3bl,  BBHISBICHUC
3aBUCUMOCTH MEXKIY WCCICIyEeMbIMH BCIMYMHAMH, OOBSICHCHHE TOJyYECHHBIX
PE3YJIBTaTOB, WCIIOJIb30BAaHHBIX HAyYHBIX MOHSATHH, TEOPHA W 3aKOHOB, YMCHHE
JIeIaTh BBIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC IPU3HAKH CTPOCHHUS OMOJOTHYSCKHUX
O0OBEKTOB: BHJIOB, TMOMNYJAIHWH, MPOIYICHTOB, KOHCYMEHTOB, pEIYyILICHTOB,
OMOTEOIIEeHO30B W  JKOCHUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACIEACTBCHHON
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMsI, MPUCTIOCOOIEHHOCTH
OpPraHU3MOB, JICUCTBHS JKOJOTHYCCKUX (AKTOPOB Ha OPraHM3MbI, IIEpPEeHOCa
BEIIECTB M TIOTOKAa HSHEPrUU B DSKOCHUCTEMAaX, AHTPONOIEHHBIX H3MEHEHHH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOr€OXUMHUYECKHUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJTYyYEHHBbIE 3HAHUS )i OOBSCHEHUS OMOIOTHYECKUX
IPOIIECCOB U SIBJICHUM, JIJIi MPUHATUS MPAKTUYECKUX PEIICHUU B MOBCEIHEBHOM
KU3HA C 1IeNbl0 o0ecredeHus Oe30MacHOCTH CBOETO 3/I0POBbS M 30POBbA
OKPYXAIOIIUX JIFO/ICH, COOMIOIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaOIIEH
NPUPOJHON Cpelle, TOHMMaHHE HEOOXOAWMOCTH HCIOIb30BaHUS JOCTHXKEHUM
COBPEMEHHOW OMOJIOTUU TSl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE pelIaTh dJIeMEHTapHbIle OMOJOTUYECKHUE 3a/laud, COCTABISITH CXEMBI
MepEHOCa BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUsA );

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
mpaBmiIa mpu paboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHUBATh M HHTEPIPETHPOBATH HH(OpPMAIUIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBAa MACCOBOW MH(POPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIO0ANbHBIE  JIKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIICHWS,
000011ass OMOJIOTHYECKYI0 UH(POPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO
WCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsnyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uu@poBbIe
Ne n/m P Konrpoasubie | IIpakrnueckue (wucp )
NporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcnbl
1 buonorus xak Hayka 2 0.5 brommorexa HOK
https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMBbl U UX OpraHu3aIus 1 brbmmorexa HOK
p 8 https://m.edsoo.ru/7f41c292
. bubnuoreka [IOK
3 XHWMHUYECKUH COCTaB U CTPOEHUE KIETKH 8 1
https://m.edsoo.ru/7f41c292
4 KusHeneaTeabHOCTh KIETKU 6 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHIMBUIYaIbHOE Pa3BUTHE 5 1 bubnnoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTS 1 U3MEHYUBOCTE 3 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/741¢292
7 Cenexkuust opranu3mMoB. OCHOBBI 3 bubnunoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpemst 1 bubmorexa [OK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KJIACC

KoandecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB M TEM b poBLIe
Ne n/m P Kourpoabusie | IIpakTHueckue (wucp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcsl
1 DBOJIIOIIMOHHAS OUOJIOTHSA 9 1 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 0.5 bubnnorexka [IOK
3emiie ) https://m.edsoo.ru/7f41cc74
3 Opra"gn3Mbl ¥ 0K aroras cpema 5 1 bubmorexa LHOK
p pyRaiom peit https://m.edsoo.ru/7f41cc74
4 Coo00111eCTBa M DKOJIOTHYECKHAE CUCTEMBI 9 bubnmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 bubmorexa [OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
n/n Tewa ypora Bcero Kontpobiibie | Hparkririeckue u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbl
pecypcsl
bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo 161 TO3HAHUS )KUBOM TPUPOIBIL.
[IpaxTnueckas padora Ne 1
2 «Mcnonp30BaHKe pa3InUHBIX 1 0.5 bubmorexa [OK
https://m.edsoo.ru/863e6122
METOJIOB MPH U3yYEHUHU
OMOJOTHYECKUX 0OBEKTOBY
3 buonoruueckue cucTeMsl, MPOLECCHI 1 bubnuoreka [IOK
U VX U3YYEHUE https://m.edsoo.ru/863e6564
4 XUMHUYECKUH cocTaB KieTku. Boga u 1 bu6mmoreka [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
5 benku. CocTaB u cTpoeHue 0enKkoB 1 bubmmorexa [IOK
https://m.edsoo.ru/863e6b72
DepMeHThI — OUOIOTHUECKHe
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue | 0.5 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha mprUMepe aMHIIa3bI
WJIM KaTanasbl)»
7 VYraesoasl. JIunuasl 1 Bubmorexa OK

https://m.edsoo.ru/863e6870




bubmuoreka IIOK

8 Hyxneunossie kucnotsl. ATD
https://m.edsoo.ru/863e6d5c
9 Hcropus n MeTo bl U3y4EeHUS bubnuoreka [IOK
KieTku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka xak 1mienoctHas >kuBast
crucreMa
CtpoeHnue »yKapuoOTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«3yueHne cTpoeHHUsl KIIETOK bubnuorexa [JOK
11 pacTeHui, JKUBOTHBIX, TPHOOB U 0.5 https://m.edso0o.ru/863e6ff0
OaxkTepuil MojJ MHUKPOCKOIIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpOTIpEnapaTax u ux
OITCAHUE»
12 OOmeH BelecTB Wi MeTaboJIM3M bubmmorexa [HOK
https://m.edsoo.ru/863e766¢
13 ®doTocuHTE3. XEMOCHHTE3 bubmorexa [IOK
https://m.edsoo.ru/863e7¢98
14 DHepreTUYeCKuii OOMeH bubmorexa [OK
https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MUK KISTKU. Jlenenue
KJIeTKH. MuTo3. JIaboparopHast
15 pabota Ne 3 «HabOmroaeHne MuTo3a B 0.5 Bubmorexa HOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpeIlIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Bbuocunres Oenka. Peakius bu6nmoreka [JOK
MaTPUYHOI'O CHHTE3a https://m.edsoo.ru/863e796e
17 Tpaucasus — OuocunTe3 Oenka bubmorexa LIOK
https://m.edsoo.ru/863e796¢e
18 Heknetounsie GopMbI )KU3HU — bubnmoreka [JOK




BUPYCHI

https://m.edsoo.ru/863e¢7540

bubmmoreka [JOK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubmmoreka [JOK
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 Pa3BUTHE MOJIOBBIX
kjeTok. Omio10TBOpeHueE.
21 JlabopaTtopnast padota Ne 4 0.5 bubnuoteka [IOK
«HM3ydeHne CTpOEHHUsI OJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOTIperapaTax»
” NuauBunyanbHOE pa3BUTHE bubnnoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubnnoreka [IOK
HAaCJIEJICTBEHHOCTH U U3MCHUYMBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIEOBaHUS
24 MpU3HAKOB. MOHOTHOpHTHOE Bubmnorexa LIOK
https://m.edsoo.ru/863e8878
CKpellBaHKe
JuruGpuaHoe ckpenuBanme. 3aKoH Bu6orexa LIOK
25 HE3aBUCUMOI'0 HACIIENOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemieHHOE Hacae10BaHUe
npusHakoB. JlaboparopHas paborta
2% Ne 5 «M3yuenue pe3ynbTaToB 05 bubnunoreka [JOK
MOHOTHOPHUHOTO U TUTHOPHUIHOTO https://m.eds00.ru/863e8c60
CKpEeIUBaHUs Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'enetuka nmona. HacnegoBanue bubnunoreka [JOK




MPHU3HAKOB, CHUCIIJICHHBIX C IIOJIOM

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

N3menuusocts. HenaciencrBennas
M3MEHUYMBOCTB. JlaboparopHas

)% pabota Ne 6. U3yucHue 1 0.5 bubnmoreka [JOK
MOIU(PUKAITUOHHO N N3MEHYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BaApUAIIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOW»

HacnencrsenHnast i'3MEHUHBOCT.

29 JlabopaTtopHnas pabota Ne 7. 1 0.5 bubnuoreka [IOK
«AHanmu3 myTanui y 1po30¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpeTapaTax»

bu6mmoreka [JOK

30 Ferteririca enosera : https:/m.edsoo.ru/863e8d78
PeseprubIit ypok. O6001IeHIE 10

31 teMme «HacnencTBeHHOCTh U 1
W3MEHYUBOCTb OPraHU3MOBY

32 Cerneknus Kak HayKa v Mpouecc 1 Bubmorexa HOK

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

3 MeTo bl ¥ JOCTHXKEHUS CEIICKIIMHU 1 bubmuoreka [IOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTexHosnorus kak orpacib 1 bubnunoreka [IOK
IIPOU3BOJICTBA https://m.eds00.ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHbIE
Ne Mara uu@ppoBbIe
Tema ypoka Konrpouabusie | IlpakTuyeckue
n/n Bcero H3yyeHusi | oOpa3oBare/ibHbIE
padoTbl padoThI
pecypchbl
. bubnuoreka [IOK
1 DBOJIIOLUS U METO/IbI €€ N3yUCHUS 1
https://m.edsoo.ru/863ea20e
) Hcropus pa3BuTHs IPEACTABICHUI 1 bubnnoreka [IOK
00 3BOTIOIINHA https://m.eds00.ru/863¢9570
b K
3 MukposBoronus 1 uommorexa [10
https://m.edsoo.ru/863e9cle
[Tomynsuus kak anemMeHTapHas
€IMHUIIa BUJIA ¥ SBOJTIOIHH.
4 JlaboparopHas padota Ne 1 1 0.5 Bubnmorexa LIOK
PaTOPHaA P ) ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJOB IO
MOP(OJIOrHIECKOMY KPUTEPHIOH
5 JIBmxyiue critbl (3JIeMEHTapHbBIS 1 bubnuoreka [IOK
(haKTOpHI) SBOJIOLIUH https://m.edsoo.ru/863e9da4
. bub K
6 EcrectBennsiii 0160 1 ero Gopmbl 1 nommorexa HO
https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoOMIOIUY:
MPUCTIOCOOICHHOCTh OPTraHU3MOB U
7 BHUJ000pa3oBanue. JlabopatopHas | 0.5 bu6nuoreka [IOK
pabota Ne 2 «Onucanue ’ https://m.edsoo.ru/863e9fde
MPUCIIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa»
2 Hanpasnenus u mytu | bubnuoreka [IOK

MakKpO3BOJIFOINA

https://m.edsoo.ru/863e9cle




9 HeobpaTumocTs 3BOIIONHAH
10 Ucropust )xu3nu Ha 3eMII€ U METOIbI
e€ u3y4deHus
1 I'mnoTe3bl TPOUCXOKICHUS )KU3HU bubnuoreka [IOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButne xu3Hu Ha 3eMIie 1Mo pam 1 bubnuoteka [IOK
nepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAIbI IBOJIIOINH
PaCTUTEIHLHOTO M )KUBOTHOTO MHUA.
13 [IpakTnueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3yueHne nckonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKLIMSIX»
14 CoBpeMeHHas cucTema bubnnoreka [IOK
OPraHu4vecKoro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeI0BEKa (aHTPOTIOTEHE3) bubmorexa [OK
https://m.edsoo.ru/863eac2c
16 JIBwxyimue cuibl ((hakTophl) bubnuoreka [IOK
aHTPONOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIMU 3BOJIIOLUU
YyeJloBeKa
18 Yenoseueckue pacsl U IPUPOIHBIE bubnunoreka [IOK
aJlanTalliy 4eJIOBEKa https://m.edsoo.ru/863eaea2
PesepBHblit ypok. O60011IeHIE TIO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3eMIie»
20 DKOoJIoTHUs KaK HayKa
21 Cpenbl 0OuTaHUS U SKOJIOTUYECKUE bubnunoreka [JOK




(baxTopsI

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

AbuoTtnueckue HhakTopbl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0CoOEHHOCTH

22 ACTEHUH U3 Pa3HBIX MECT 0.5 brbamorexa HOK
P P ' https://m.edsoo.ru/863eb10e
oburanusy. JJaboparopnas padbota
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bubnnoreka [IOK
23 buoTtnueckue pakTopbl nomotexa I
https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuueckas padbora
24 Ne 2 «[Toacuér rioTHOCTH 0.5
MOMYJISILIUM pa3HbIX BUAOB
pacTeHuiD»
)5 CooOmiecTBa OpraHu3MoB — bubnuoreka [IOK
OHOIIEHO03 https://m.edsoo.ru/863eb46a
%6 OKOJIOTHYECKHUE CHCTEMBbI bubmuoreka [IOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE [TOKA3aTEIH IKOCUCTEMBI.
bubnuoreka [IOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [IpupoiHbIEe IKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCHUCTEMBI
30 buocdepa — rnobanpHas bubnuoreka LIOK
JKOCHCTEMA 3eMJIH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHMS bubnmoreka [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16




32 YenoseuecTBo B Ouocdepe 3emim 1
3 CocytiecTBoBaHUE IPUPOIBI U | bubnuoteka [IOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBubIit ypok. O600111€HHE TEMBI
34 «Coo011IecTBa v 3KOJIOTUICCKHE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB T1O 3 25

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYHEHUKA

e 3axaposa E.T. "buonorus. O6mas 6uonorus. 10 kinacc. ba3zoBslil ypoBeHb. YUeOHUK.
Beprukans. ®I'OC"

e 3axapona E.T. "buonorus. O6mas ouosorus. 11 knacc. ba3oBblil ypoBeHb. YueOHUK.
Beprukans. ®I'OC"

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e buonorus. 10 — 11 knaccer. [loypouno — rematnueckoe ianuposanue. I'OC. Tepemos.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

bubmmoreka [JOK
POII

MBI

Sxmacc






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 2080444084910599587935224072309734469317027884107
Bnageney CoGonesa EneHa puropbeeHa

OeicTevTened C 28.08.2024 no 28.08.2025
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