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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mnporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHus] MOAX0N0B K (POPMUPOBAHUIO COAEpKAaHUSA Yy4yeOHOro mpeaMera
«buonoruss» cocraBwiIM: KoHUenTyaidbHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LeJe, colepKaHus, pe3yJbTaToB OOy4YEeHHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOKEHHSI 00 OOLIUX LIENAX U
NPUHIMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHErO
oOmero oOpasoBanust B Poccuiickoii ®enepanuu, a Takxke MOJOKEHUS O
cnenugurke OMOIOruM, €€ 3HaYCHUU B MO3HAHUM KUBOM MPUPOJLI U 00eCTeueHUn
CYLIECTBOBAaHUS 4YeNoBeYecKoro oodmiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTpe/ieieHbl OCHOBHbBIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Ja€T NpeacTaBiIeHUEe O LesX, 00 oOluiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS U Pa3BUTUSA OOYUYAIOIIMUXCS CPEICTBAMHU
yueOHoro mpeamera «buonorus», ompenenser o00s3aTenbHOE MPEAMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYEMYIO TOCIIeIOBATEIbHOCTh U3YUEHUS! YUYEOHOr0 MaTepuaia ¢ y4éTom
MEXIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 0Opa30BaTEIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEH 00yUarouXCsl.

B nporpaMmvMe mno OuONOTMM TakXe YYMUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JINYHOCTHBIM, METANpPEIMETHBIM M TPEIMETHBIM pe3yJbTaTam
oOydyeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHHOU
NEeSTENbHOCTH/Y4eOHBIX JEHCTBUN OOYy4YaIOMUXCS MO OCBOCHHUIO COJEpNKAHUS
OMOJIOrMYECKOT0 00pa30BaHMS.

B nporpamme mo 6uonorum (10—11 kmacchl, 6a30BBI YPOBEHB) peaan30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3y4YeHUW Owuojoruu, Onarojgapss yemy B Hel
POCMATPUBAETCS HAMPABICHHOCTh Ha pPa3BUTUE 3HAHUMW, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS, IIEHHOCTHBIX
OpPUEHTALUN JIUYHOCTH, SKOJIOTHUECKOr0 MBILIUICHUS, PEACTaBICHUI O 310pPOBOM
oOpa3e XM3HM M OEpeKHbIM OTHOIIEHHUEM K OKpYXalollell NpupogHON cpene.
[TosTomy Hapsiay ¢ U3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHid, a TakXKe 3HaHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHTa M CYNIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TIPOIECCOB B MpOrpamMMme Mo OMOJOTHH yIEJIeHO BHUMAaHHE HCIOJIb30BAaHUIO
MOJIYYCHHBIX 3HAHUH B MOBCEIHEBHOMN JKU3HU JIJISl PEUICHUS MPUKIIATHBIX 33724, B
TOM 4HCIIe: TPOMUIAKTUKN HACIEACTBEHHBIX 3a00JIEBaHUN UYETOBEKa, MEIHKO-
TE€HETHYECKOT O KOHCYJIbTUPOBaHUS, 000CHOBaHUs HKOJIOTMUYECKH
LIEJIECO00Pa3HOro MOBEJIECHUS B OKpY)XaroLleil NpUPOJHON cpele, aHaiusa
BIIUSTHUSL XO3SUCTBEHHOW CSATEIBPHOCTH YEJIOBEKAa HA COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHEC BHUMAHUS K MPUKIIATHOW HATIPABICHHOCTH
y4eOHOT0 npeamera «bHOTOTHS» MPOJUKTOBAHO HEOOXOAMMOCTHIO 00ECTICUEHUS



YCIIOBUM ISl PEIICHUS] OJJHOM M3 aKTyaJbHBIX 3a/1ay IIKOJbHOTO OHOJIOrHYECKOTO
oOpa3oBaHusA, KOTOpass mpenanonaraer (GopMUpoBaHHE Yy  OOyHAIOIIMXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHHSIM JWHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpelHero ooOIero oOpa3oBaHUS 3aHMMAET BaXKHOE
Mecto. OHa oOecrneunBaer (QopMupoBaHUE y OOYHAIOMIMXCA MPEICTABICHUN O
HAay4YHOH KapTHUHE MUpA, paclivpseT U o0oOIaeT 3HaHUSA O KUBOW HpHUpoje, €€
OTJIUYUTENIbHBIX TMpPU3HAKaX — YPOBHEBOW OpraHW3aldd M HBOJIIOLUHU, CO3JAET
yCIOBUS  JUJIsi:  TO3HAHWUS  3aKOHOB  JKMBOM  MPUPOABL,  (QOpMUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3o0macHoro ooOpasa
KU3HU, IKOJIOTMUYECKOr0 MBIIICHHS, IEHHOCTHOIO OTHOLIEHUS K dKUBOM MpUpoje
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUsS UMEET TaKKe ISl PelIeHUs] BOCIIUTATENbHBIX U
pa3BHBAIOIIMX  3aJa4y  CpeaHero  obmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydyenne 6monorun obecrednBaeT ycioBHs sl (popMupoBaHus
UHTEJJICKTYalbHbIX, KOMMYHHUKAI[MOHHBIX W  HMHQOPMAIIMOHHBIX HAaBBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIIOCOOCTBYET MHTErpallud OMOJIOTMYECKUX 3HAHUH C
NPEJICTABICHUSMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (QU3UKU, XUMHUH
u reorpaduu. Ha3paHHbIE MOJOXEHUA O TMpeAHA3HAYECHUU Y4YEOHOro MpeameTra
«buonorus» CcOCTaBMWJIM OCHOBY HJisi ONpENENeHUs TMOAXOA0OB K OTOOpYy H
CTPYKTYpPUPOBAaHHMIO €T0 COJEpXkKaHUSA, MPEJICTABICHHOTO B IIporpaMMe IO
OHMOJIOTUH.

Otb6op comepxkanusi yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOpPA3HOTO TOJX0Ja, B COOTBETCTBUH C
KOTOPBIM OOydYaromuecs MOJDKHBI OCBOUTH 3HAHUA W YMEHHs, 3HAUMMbIC IS
dbopMupoBaHusi 00mIeH KYJIBTYpbI, OMNPECIAIONIME aJIeKBAaTHOE TIOBEICHHE
YeJIOBeKa B OKPYJKAroIIeH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOMU
KU3HU W MPAKTUYECKOU aesaTeabHOCTH. Oco0oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepKAHUs, KOTOPBIE CIIy>KaT OCHOBOH ISl (YOPMUPOBAHUS
MPEJICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHU3allUU
OMOJIOrMYecKOoro 00pa3oBaHus.

CTpykTypupoBaHHE COAEpX)aHHUs y4yeOHOro Mmarepuajia B MporpaMMme IIo
OMONOrMM OCYIIECTBICHO C YY€TOM MPUOPUTETHOIO 3HAYEHHS 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBON OpPraHU3alUu U
ABOJIIOLMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npenmMera «buonorns»
BBIJICJIEHBI CIIEYIOIIME COJAEpKaTeIbHble TUHNUN: «bronorus kak Hayka. MeTozsl
HAay4HOIo Mo3HaHusm», «Kietka kak Omosiormueckas cucrema», «OpraHu3zM Kak



Oouonornueckas cuctema», «Crucrema M MHOrooOpasue OPraHHMYEeCKOTO MHpPay,
«IBOJIOLHMS KUBOU PUPOJIBIY, «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

[enp u3ydenus: yuebHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHUE  OOyYaloU[MMHCS  3HAHUSIMH O  CTPYKTYpPHO-(PYHKIIMOHAJIBHOU
OpraHM3alyd >KUBBIX CHCTEM pa3HOrO paHra U TMPUOOPETECHUE YMEHHI
WCIIOJIB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEUCTBUU B OTHOILICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
yYpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIONIUMHUCS CHUCTEMbl 3HAHUM O OHOJOTHMYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUiIaX, CIyXalluX OCHOBOM
U1l (HOPMUPOBAHUS TPEJICTABICHUN O E€CTECTBEHHO-HAYYHOW KapTUHE MHpPaA, O
METOJaX HAyYHOT'O MO3HAHUS, CTPOSHUH, MHOTOOOpPAa3ud U OCOOEHHOCTSX YKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIJAIOIIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOy4arommuXxcsi MO3HABATEIbHBIX, WHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpOlIeCCe aHaau3a JaHHBIX O MYTAX Pa3BUTUA B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH U TMOAXOJOB K HM3YYCHHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAHOBJIEHHE Yy OOydJarommxcs oOmmed KyJabTyphl, (QYHKIIMOHATBHON
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBICHUS OKPY>KAIOIIETO
MHpa >KWUBOW MPHUPOJABl HAa OCHOBAHMHM 3HAHUM M OIBITA, IOJTYYEHHBIX TIPH
U3y4YeHUU OHOJIOTHUY;

dbopmupoBaHue y oOyYaromMUXCd YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYECKOW JEATCIbHOCTH YEIOBEKA, Pa3BUTUH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMS YEJIOBEKOM >KHUBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOIIOICHUS dTHIECKUX
HOPM TIPH TIPOBEJICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

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

IpUMEHCHHE TPUOOPETEHHBIX 3HAHUM U YMEHHUM B MIOBCETHEBHOM JKU3HU IS
OIIEHKH IMOCIICICTBUM CBOEH JEATEIHHOCTH MO OTHOIICHUIO K OKPY>KaIOIIeH cpeje,
COOCTBEHHOMY 37I0pPOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00JIEBaHUI.

B cucreme cpemnero o6miero oOpaszoBanus «buonorusy», m3ydaemas Ha
0a30BOM YpOBHE, SBISCTCS OOS3aTEIbHBIM YYCOHBIM IMPEIMETOM, BXOJSIINM B
COCTaB MpeAMEeTHOM o0JacTh «ECTeCTBEHHO-HAYYHBIE TTPEAMETHIY.



JI1s u3yuyenust 6uosioruu Ha 0a30BOM ypOBHE CpeaHero o0iiero oopa3oBaHus
oTBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmto), B 11 kmacce — 34
yaca (1 yac B Hez1el0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. Buonorus kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QopMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTHUHBI MHUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oOpaboTka
JAHHBIX ).

JdeMoHcTpanmu:

[loptpersi: Y. Japsun, I'. Menaens, H. K. Konsios, . Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M NpaKTHYeCKHE PA0OTHI:

[Ipaktuueckass padora Ne 1. «Mcmonp3oBaHue pa3auYHBIX METOJOB IpHU
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. ’)KuBble cucTEMBbI H MX OPraHU3aIUsL.

JXKusble cuctembl (OMOCHCTEMBI) KaK MpPeaMeT U3ydeHus: Onosnoruu. Orinane
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa 6MOCHCTEM M UX pa3HOOOpas3ne. YPOBHU OpraHu3aluii OMOCHCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIM, TKAHEBBIA, OPraHW3MEHHBIN, MOMYISLIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTHYECKHI ), OMoC(EepHBIH.

JdeMoHcTpaumnu:

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

O6opynoBanue: Mojenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHUYECKHE 3SIJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BenlectB B kierke. llopnepkanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u ctpoeHue OeIKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMbie 1 3aMEHHMBbIE AMHUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYyJbl (MEpBUYHAS, BTOpUYHAS, TpPETUYHAs U
YeTBEpTUYHAA CTPYKTypa). XUMHUYECKHE CBOMcTBa OenkoB. buonoruueckue
GyHKIMHN OENKOB.



®depmeHThl — Ouosormyeckue kartanuszatopbl. CrTpoeHue ¢epMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas cneuupuuyHoctb. KodepmenTsl. BuramuHsbl.
Otnnuust GepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
1esoI03a). buonorndeckue GyHKIUUA YTII€BOIOB.

Jlununael:  Tpurnunepunasl, Qoconunuasl, crepouasl. ['mapoduIbHO-
ruapodoOHble cBoiicTBa. buonormueckne Gynkumm aunuaos. CpaBHeHue
yIJI€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBeie xkucnorsl: JHK wu PHK. Hykmeotuaer — MoHOMEpHI
HyKkJIeruHOBbIX KUcHoT. Ctpoenne u ¢pynkuuu JJTHK. Crpoenune u pynkiuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Huronorust — Hayka o kierke. KnerouHnas Teopusi — npuMep B3auMOACHCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak 1enoctHass >kuBas cuctema. OOmmMe MpPU3HAKK KJIIETOK:
3aMKHYyTasi HapykHas memOpana, monekynasl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »3yKapuoTHYecKas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOEeHUsl TpOoKapuoTHdeckoil kieTku. Kietounas crenka Oakrepuit. CTpoeHue
ADYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYHUS PACTUTENBHOM, >KMUBOTHOU U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
¢bynkiuu. [nazmatnyeckas memOpana, e€ cBoicta u ¢pyHkiuu. [{lutormnasma u eé
opranouael. OmHOMeMOpaHHBbIe opraHowabl kietku: OIIC, ammapar I onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMIbI KIETKU: MHUTOXOHIPHUH, IIJIACTUIBI.
[IpoucxoxxaeHne MUTOXOHApPUH W 1actuia. Buasl mmactun. HememOpanHbIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTaHOUIOB KJIETKU. BKItodyeHus.

Snpo — perynsaTopHblii 1eHTp kieTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BELIECTB B KIIETKE.

JdemoHcTpauuu:

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

Junarpammsel:  «PacnpenesieHne XMMHUYECKMX JJIEMEHTOB B HEXHUBOU
npupozae», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuier 1 cxembl: «llepuonndeckas TabinIa XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHne MOJIEKYJIbI BOJIBIY, «brocuHTe3 0enkay, «CTpoeHre MOJIEKYJIIbI OCIIKay,
«Ctpoenne dhepmenta», «Hyknennossie kuciaoTel. JJHK», «CTpoeHrne MONEKyIbI



AT®», «CTpoeHHE DYKapUOTHYECKOM KIETKN», «CTPOCHUE KMBOTHOM KIIETKN»,
«CTpoeHHE pacTUTENbHOU KIETKN», «CTpoeHuE MNPOKAPUOTUUECKON KIIETKUY,
«CTpoeHue sapa KIETKU», «YTIeBOAbDY, «JIumuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpPYIOBaHUE JMJii MPOBEICHHUS
HaOJIIOJICHUM, HW3MEPEHMM, DSKCIIEPUMEHTOB, MHUKpONpenapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble U NpaKTH4YeCKUe padoThI:

Jlaboparopnass pab6ora Ne 1. «M3yueHue KaTaJIUTUYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlaGopatopHast pabora No 2. «M3ydeHuwe CTpOEHHsI KIETOK pacTeHU,
KUBOTHBIX M OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEernaparax u HX
OTHMCAHUEY.

Tema 4. ’/KusHenesTeIbHOCTD KJIETKHU.

OOMeEH BeIIeCTB, WK MeTa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTHYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W JHEPIHMM B TMOHUMAaHHHU
MeTabor3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOQHBIN U reTeporpodHbIi. Posb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TeMmHoBasg ¢a3pl (orocuHreza. Peakiuu
doTocunTe3a. IpdekTuBHOCTh oTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a IS KU3HU
Ha 3emuie. BiusiHue ycnoBuid cpeipl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIECHUS €ro
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIne OakTepuu. 3HaUeHUEe XEMOCUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BemecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUU B KIETKE. OTambl HHEPreTUYECKOro OOMeEeHa.
['mukonus. bpoxenue m ero Buabl. KHCIOpOAHOE OKHCIEHHWE, WM KIETOYHOE
JIbIXaHHE. OxkucnurenbHOe dbochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniunm wmatpuuHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzanust reHeTnmdeckoil umHOpManuu B KIETKE. | €HETUUYECKHH KOJ M €ro
cBoicTBa. Tpanckpuniusi — matpuunblii cuHTe3 PHK. Tpancasiuus — OnocuHTes
Oenka. Otambl TpaHchsiuu. KoawpoBanue amuHOKUCIOT. Pomp pumbocom B
OouocuHTese Oenka.

Hexknerounsie ¢hopmbl xu3Hu — Bupychl. Uctopus otkpsitus Bupycos (. W.
NBanoBckuit). OCOOCHHOCTH CTPOGHHS ¥ IKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nn pacTeHul, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynonedunura yenoreka (BUY) — Bo3Oyaurens CIIN/a.



OOpatHast ~ TpaHCKpWMIMs,  peBepTaza W uHTerpaza.  lIpodumaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanmu:

IToptpersr: H. K. Konbuos, . U. UBanosckuii, K. A. Tumupsizes.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzmy», «MUTOXOHAPUSY,
«HepreTuyeckuii oomeny», «Xiopormiact», «Dorocunred», «Ctpoenue JIHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I e HeTUUeCKUi Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1uka Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

Ob6opynoBanue: moaenu-anmukanuu «Y nsoenune IHK u tpanckpunimsy,
«buocunres Oenkay, «CTpoeHue KIeTkn», Mojeas cTpykTypsl JIHK.

Tema 5. PazMHoOKeHMe U UHAUBUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Knerounslii muki, Wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MUTO3.
[Ipormecchl, mpotekaronue B uHTepdaze. Perukarmus — peakuuss MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHII.
JlurmonaHBIA M TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAaOOpBL.  XPpOMAaTHIBI.
[{uTosornueckue OCHOBBI PAa3MHOKEHUS U HHAUBUIYAJbHOTO  Pa3BUTHUA
OpTraHU3MOB.

Henenue kinetkn — Muto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUONIOTrHYECKUil CMBICT MUTO3A.

[Iporpammupyemasi ru6esb KJIETKU — alloNTo3.

@dopMBbI pa3sMHOXKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buabl Gecrionoro
Pa3MHOXKEHMS: JEJIEHUE HaJABOE, ITOYKOBAHHE OJHO- M MHOTOKIIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHUE. VMIcKycCTBEeHHOE KIIOHUPOBAHHE
OpPraHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €ro OTIUYHSI OT OECIOJIOTO.

Meito3. Craguu Mmeiioza. Ilporecchl, mpoucxoAsiiue Ha CTaAusX MeHo3a.
[ToBenenne xpomocom B meno3e. Kpoccunrosep. buonorumuecknii CMbICI U
3HA4YECHUE MEH03a.

'ameTtorenes — mporiecc 00pa3oBaHUS TIOJMOBBIX KJIETOK Y JKUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W siMIHUKU. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CIepMaTo30u[, SIHMIEKIEeTKa) — CIIEpMATOre€He3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHUs SAWIEKIETOK W CcrnepMaTo3ouaoB. OIUI0OJ0TBOpPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JOrtanbl SMOPHOHATIBLHOTO PA3BUTHS Y TO3BOHOYHBIX >KMBOTHBIX:
npoOneHue, racTpyisauus, opranoreHes. [loctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAILHOTO Pa3BUTHSL: TpsIMOE, HempsiMoe (JIMYMHOYHOE). BrnusiHue



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

Poct u pasButne pacrennii. OHTOreHe3 HBETKOBOIO PACTEHMS: CTPOCHHE
CEMEHH, CTAIUH PAa3BUTHS.

JdeMoHcTpanmu:

Tabmuupl u cxembl: «@DOpMBI PA3MHOXKEHUS OpPraHu3MoOB», «J/[BoiiHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pAcTECHHI», «BeretaTuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenue knetku Oakrepuity, «CTpOE€HHE TOJIOBBIX KIIETOK»,
«Ctpoenne xpomocombly», «Knerounsli muki», «Pemnmukamusa JTHK», «Mwuto3y,
«Meiosz», «IIpsmoe u HenpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MIIEKONUTAKIINX U
YenoBeKa», «OCHOBHBIE CTaIU OHTOTCHE3a».

O6opynoBanue: MHKPOCKOTI, MUKPOIIPENApaThI «CriepMaTo3011bl
MJIEKOIUTAONIETO», «SHIEKIeTKa MIEKONUTamero», «Kaprnokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEb-allUIuKanusa «J/leneHue KIEeTKu», MOJEIb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M NpaKTH4YeCKUe padoThI:

JlaboparopHass pabora Ne 3. «HabGmromenue MuTO3a B KIETKaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHs TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTaxj».

Tema 6. HacjieicTBEHHOCTh M K3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3anaumn renetuku. Mcropus pa3sutust reHeTUKU. Poib nurosmorun
U OMOpPUOJIOTUM B CTAaHOBIIGHUM Te€HETHUKHU. BKiaa poccuilckux u 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeTonasl TeHeTUKd (TUOPUAOIOTHYECKU,
HUTOTC€HETUYECKUM, MOJNEKYJISIpHO-TeHETU4YeCKUii). (OCHOBHBIE TI€HETHUYECKHUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACIIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonorubpuaHoe CKpeluBaHue. 3aKOH €AMHO0Opa3usi TUOPHAOB TEPBOTO
nokoneHus. llpaBuno AgoMuHUpOBaHHSA. 3aKOH paCIICIUICHHS [PU3HAKOB.
I'mnore3a yncroTel ramet. [lonHOE M HENMOITHOE JOMUHUPOBAHUE.

JurnbpuaHoe  CKpelllMBaHWE. 3aKOH  HE3aBHUCHMOIO  HAaclieZJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPELIMBaHUS.
AHanusupymroniee ckpenupanue. Vcrnonap30BaHne aHaIM3UPYIOLEro CKPEIBaHUS
U1 OTIPEJICIICHUsI TeHOTHIAa 0COOH.

CuemienHoe HacneioBanwe mpu3HakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacCJEJOBaHUIO TeHOB. HapylieHne crenieHus reHoB B pe3yJbTare
KPOCCHHIOBEDA.

XpOMOCOMHas TEOPHUsI HACIEACTBEHHOCTH. | eHeTHYeCKue KapThl.



I'enetnka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporameTHbie opranu3mbl. HacnemoBanue
MPU3HAKOB, CLIEIJIEHHBIX C MMOJIOM.

N3menunBoCTh. BUbl N3MEHUYNBOCTH: HEHACIIEICTBEHHAS! U HACJICICTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapuanimoHHBIN psiji U BapuallMOHHASI KPUBAs.
Hopma peakunu npuszHaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U HX
HopMa peakuuu. CBoMicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, wiM TEeHOTUNHMYECKas, H3MEHUYMBOCTh. KoMmOuHATHBHas
U3MEHYMBOCTh. Melo3 U TMOJOBOM Mmpolecc — OCHOBA KOMOWHATHUBHOMU
U3MEHYMBOCTU. MyTanMoHHas U3MEHUYMBOCTh. Kitaccudukaius MyTamuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHbIE. YacToTa U NpUYuHbI MyTaluii. MyTtareHHbie (pakTopshl.
3aKOH rOMOJIOTUYECKUX PSIAOB B HacaeACTBeHHOM n3MeHunBocty H. Y. BaBuosga.

BnesnepHas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETUKU
YeJIOBEKA: F'eHeaJIOrNUeCKH, OJIM3HEIIOBBIM, IIMTOTCHETHYSCKUM, OMOXUMHYCCKUH,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpemMeHHOE OmpeaeIeHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, FT€HOTUMUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[M[[P-ananu3a. HacnencTtBeHHnble 3a0o0jieBaHUSI 4Ye€JIOBEKAa: TEHHbIE OOJE3HH,
00JIE3HU C HACJEJACTBEHHOW IMPEApaCIONIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue U reHepaTuBHble MyTauud. CTBOJOBBIE KIETKH. [IpuHUMIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Heil. MeanKo-reHeTH4ecKoe KOHCYJIbTUPOBaHME. 3HAUYCHHE METUIIUHCKON
TCeHETHKH B MIPEJIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpaumuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepuxosn, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmumer u  cxeMbl:  «MOHOTHOpHJHOE  CKpelIMBaHHE U €To
LIUTOI€HETUYECKAs] OCHOBAa», «3aKOH pACIICIUICHHS M €ro LUTOre€HeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpumHoe  CKpeuuBaHuE,
«l{uTonornueckue OCHOBBI JTUTHOPUTHOTO CKpEILLIUBAHUSAY, «Meiiosy,
«B3auMogencTBUE  AJUIETIBHBIX TE€HOB», «['€HEeTMYeCKHe KapThl pPACTCHUH,
KUBOTHBIX U 4eJIOBEeKa», «l'eHeTmka mona», «3aKOHOMEPHOCTHU HACJEAOBaHUS,
CLUEIUIEHHOTO ¢ mnoyioMm», «KapuoTumsl 4enoBeka ¢ KUBOTHBIX», «Buasl
W3MEHYHUBOCTHY, «MoaudukannoHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MOJETU-AMIUIUKAINNA «MOHOTHOPHIHOE CKpEIIMBAHKE,
«Henonnoe nomuHupoBaHue», «JlurubpunHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON W MHKporpenapar «/pozoduina» (Hopma, MyTanuu
(OpMBI KPBUIBLEB U OKPACKHU Tena), repOapuil «I'opox moceBHON».

JlabopaTopHble U IpaKTHYeCKHe PadoThbI:

Jlaboparopnast pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO030(UIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoaudUKallMOHHONW U3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psiia U BApUALIMOHHON KPUBOM».

JlaGoparopHas pabora Ne 7. «AHanu3 myTauuid y Apo30¢uibsl Ha TOTOBBIX
MUKPOITpENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocrTaBjieHHEe U aHAJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexuust opranu3zmoB. OCHOBBI O0HOTEXHOJIOTUM.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIAEHUE CEJIEKIUU U JOMECTUKAIIUA.
Yuyenne H. WM. BaBuioBa 0 MEHTpaxX MOPOUCXOXKACHUS UM MHOT00Opasus
KyJbTYpHBIX pacTeHui. LleHTpsl mpoMCXO0XKIEeHUS AOMAIIHUX XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIe METOABI CeNeKIIUU. MaccoBBIi U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUN W KUBOTHBIX. OLEHKa SKCTepbepa. bBIM3KOPOICTBEHHOE
ckpemuBaHue — HMHOpuAMHT. Ywucras nuHusa. CKpellMBaHHE YWCTHIX JIHMHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otnanéunas rtulOpuausanus u e€ ycrnexu. VCKycCTBEeHHBIH MyTareHes u
NOJIyYEHUE TOJUILIONAOB. JIOCTMXKEHUS CEeNeKIMU pACTEHUM, KUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonorus Kak OTpacib NPOWU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanus pexomOuHantHOW JIHK wm TpaHcreHHbIXx opranusmoB. Kierounas
uxeHepus. Kinetouneie KyJnbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTECHHM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEIbCKOXO3SWCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTHdYeckue  mpobimempl. MO -  reHeTnyecku
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JleMoHcTpauuu:

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

Tabmuet u cxemsl: kapta «lleHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl ToMalIHUX KUBOTHBIX», «CoOpTa KyJIbTYPHBIX
pacteHuit», «OTnanéunas rudpuauzanus», «Padotel akagemuka M. @. FBaHoBay,
«llonmummonaus», «OOBEeKTh OuoOTEeXHONOTUW», «KileTouHble KyJabTyphl U
KJIIOHUpOBaHue», «KOHCTpyupoBaHUe U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH TIOJOB U KOPHETIOJAOB JUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U IpaKTHYeCKHe PadoThbI:

Okckypcuss «OCHOBHBIE METOABI M JOCTHXKEHHUS CEJEKIUU DPACTEHUUA U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 11O
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUA

Cornacuo ®I'OC COO, ycranaBnuBarTcs TpeOOBaHUS K pe3ylibTaTam
OCBOEHHMs  OOydaroUMMHCS IpOrpaMM  CpelHero oomero oOpa3oBaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOCHUSI mIpeaMera «buoyiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYArOIUMHUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH
U CaMOONPEJICIICHUIO, HaJuYue MOTHUBAlMM K OOyYeHHMIO  OHOJIOTHH,
IieJICHANIPAaBIIEHHOE pa3BUTHE BHYTPEHHUX YOECXKJICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX ILEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTA 1IEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMHU, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIWYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yybTaThl OCBOCHUA Mpeamera «buosorus» mocturarorcs B
€IUHCTBE YYCOHOM M BOCHHUTATEIBHOM ACATEILHOCTH B COOTBETCTBHH C
TPaJIUIUOHHBIMU POCCUUCKUMH COLMOKYJIBTYPHBIMU, UCTOPHYECKUMHU U JYXOBHO-
HPaBCTBECHHBIMHU IICHHOCTSAMH, TPHHSATHIMHA B OOIIECTBE MpaBUIaMHA M HOpPMaMU
MOBEJICHUSI W CIHOCOOCTBYIOT IPOIECCaM CaMOIMO3HAHUS, CaMOBOCIIMUTAHHUS H
CaMOpa3BUTHS, PA3BUTHUA BHYTPECHHEW TMO3WIMU JIMYHOCTH, MaTPUOTU3MA,
YBaXXCHUS K 3aKOHY W TMPABOIMOPSAKY, YEITOBEKY TPyAa U CTaplIeMy IMOKOJIEHHUIO,
B3aUMHOTO YBa)XEHMs, OEpPEKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACICAUIO H
TpaJuIsIM MHOTOHAIIMOHAILHOTO Hapoja Poccuiickont denepanuu, MPUPOIE U
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3ynbTaThl OCBOCHUA ydeOHOro mpeamera «buomorws»
JOJDKHBI OTPaXkaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYArOIIUXCS PYKOBOJACTBOBATHCS
copMHUPOBAaHHOW BHYTPEHHEH TMO3UIMEN JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX



TPaAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIMPEHHUE >KU3HEHHOTO
ONbITAa U OMNbBITA JIESITEILHOCTH B MPOILIECCE PEaar3allii OCHOBHBIX HANPAaBICHUI
BOCIUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOro BOCIIATAHMSA:

c(hOpMUPOBAHHOCTDH TPAXKIAHCKOMN MOZUIIMU 00yUYarOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHUE CBOUX KOHCTUTYIMOHHBIX TpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHA Y TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TO3HABATEIBHBIX 3a/ia4, BBIIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TIO3UIUIO 10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHUE YYUTHIBaTh B CBOMX JICUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOT'O
B3aUMOJICHCTBHS JIFOJEH C Pa3HBIMU YOCXKICHUSMU, KYIbTYPHBIMH IICHHOCTSIMU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, TI03HABAaTEJbHBIX M HCCIEIOBATEeIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIEHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIECHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTApHOHN U BOJIOHTEPCKOU AEATENBHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBoMl Kpaul, cBO PoauHy, CBOM S3bIK U KYJIbTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOMBI,
nocTxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJOTHH, TOHUMAaHUS 3HAYCHUS OWOJOTMU B TO3HAHMHM 3aKOHOB
MPUPOJBI, B )KU3HU YEJIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAaHUE JYyXOBHBIX LIEHHOCTEW POCCUICKOT0 HAPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B HOCTPOEHUE YCTOMUYMBOTO OYIyILIETO;



OTBETCTBEHHOE OTHOLICHHE K CBOMM POAUTEISAM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MNPUHATHUA LEHHOCTEM CEMEMHOW JKU3HU B COOTBETCTBUU C
TpaguLKsMU HaponoB Poccuu;

4) 3¢TEeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIIOYash ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

IMOHUMAHUE SMOLMOHAIBHOTO BO3JIEUCTBUS )KUBOU NIPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAUYE€CTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocMUTAHUSI, (OPMHPOBAHUS KYJLTYPbI 30POBbSI H
IMOLMOHAJIBLHOTO 0JIATONOJTYY s

NOHUMAHUE U peanu3alus 30pOBOr0 M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBO€  TUTaHWE, COOJIIOJACHWE TUTMEHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATAW M OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

MOHMMAaHWE 1EHHOCTU TMPAaBWJI HMHIAWBUIYAIbHOIO W  KOJJIEKTUBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIIMAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JTFOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YIMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUSI );

6) TPy/10BOr0 BOCIIHTAHMA:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYI0I00ue;

FOTOBHOCTh K AKTHUBHOW JIESATEIBHOCTH TEXHOJOTMYECKOM W COLMAIIbHOMN
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATh U CAMOCTOSTEIIBHO
BBITIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpPEC K pa3IMuHbIM cepam mpodeccroHaTbHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymedr mnpodeccuu ©W  pealn30BLIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWIO M CaMOOOPa30BaHHMIO Ha
NPOTSHKEHU U BCEU )KU3HU;

7) 3KOJIOrHYeCKOr0 BOCTIMTAHUS

AKOJIOTHYECKH 11€JIeCO00pa3HOe OTHOIICHHWE K MPUPOJIE KaK HMCTOYHUKY
KW3HU Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS SKOJOTHYSCKOM KYJIBTYpPhl: TPHOOpPETEHHE OIbITa
IUIAHUPOBAHUS TMOCTYIIKOB M OIEHKA WX BO3MOXHBIX TMOCICIACTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TI00aJTBHOTO XapaKTepa SKOJIOTHUUYECKUX MPOOJIEeM M MyTed HuX
pelIeHus;



CIOCOOHOCTh HUCHOJIB30BaTh IMPUOOpETaeMble MpPU H3YyYEHUU OHUOIOTUHU
3HaHUS M YMEHUS TPU pEUICHUM TPoOJeM, CBS3aHHBIX C pallMOHATbLHBIM
MPUPOJIONONIB30BaHUEM  (COOJIO/ICHHE  MpaBWJI  TOBEJAEHUS B IPUPOJE,
HaIlpaBJICHHBIX HAa COXPAHEHHE pAaBHOBECUS B HSKOCHUCTEMAX, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

AKTMBHOE HENPUATHE JIEMCTBUM, IPUHOCAIIMX BpEd  OKPYKArOIIEH
NPUPOAHON Ccpejie, YMEHHE NPOrHO3MPOBATH HEOJArONPUSTHBIE HKOJIOTMYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUI U MPEJOTBPAIIATh UX;

HaJIM4YME Pa3BUTOTO DKOJIOTMUECKOTO MBIIIICHUS, S9KOJIOTHYECKON KYJIbTYpHI,
OfbITa NS TENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATHBHON M COIUAIbHOU
MpPaKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKOU JEATETbHOCTH IKOJIOTUUECKOM
HaAIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAaHHOTO Ha JMAaJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpeACTBa
B3aUMOJEHCTBHS MEXIY JIFOAbMU U IMO3HAHUS MUDA;

NOHMMaHHe creuuduky OWOJIOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(dbopMHUpOBaHUHN PALMOHAIBHOIO HAYYHOTO MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
npe/CTaBleHus 00 OKpY)KarolleM MHUpE KaK O €IMHCTBE MPHUPOJbI, YelIOBEKa U
oOIecTBa, B IMO3HAHMM MTPHUPOIHBIX 3aKOHOMEPHOCTEHW U pelieHuH MpodiieM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJOTHHU JJIE COBPEMEHHOW IMBUIIU3AIINH:
oOecrieueHus: HOBOTO YpPOBHSI DPa3BUTHSA MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX  pemiaTh PecypcHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJa U3 II00ATBHBIX DKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJHBIX PECYpcoB W (OPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWMOJOTHYECKUX 3HAHMA B MEJAX
MOBBIIIEHUS OOLIEH KYJIbTYpbl, €CTECTBEHHO-HayYHOH TI'pPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOydYaromuxcs, GopMHUPYyEMOM
MIpU U3Y4YEHUU OUOJIOTHUH;

NOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHUS, WUCIOJIb3YEMbBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh IOJy4YaeMble 3HAHUS IS aHalu3a W
OOBSICHEHUS SIBJICHUI OKPYXAIOIIEr0 MUpa U MPOUCXOASAIIUX B HEM HU3MEHEHUH,



yMEHHUE JeJaTh OOOCHOBAaHHBIE 3aKJIIOYEHHsS HAa OCHOBE HAY4YHBIX (AKTOB H
MMEIOIIUXCS JAHHBIX C LEJIbI0 OJIYYEHNs TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHMS IS
pelieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LEHHOCTH HAaYYHOH JESITENbHOCTH, T'OTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATENBHOCT UHANBUAYAIBHO U B TPYIIIE;

FOTOBHOCTh M  CIHOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUU MO OMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHs yuyeOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUYUMbIE JIJI1  (POPMUPOBAHUS MHUPOBO33PEHUSI O0yHaromIuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAyUYHbIE MOHSITHS, OTpaKaroliue
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEHUPUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, HEPIUs, SIBJICHHE, MPOIIECC,
CUCTeMa, Hay4YHbIM (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIICJIOBAHNE,  HAOJIIOJIEHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JIPYrux),
YHUBEpCalbHbIE yueOHble JeHCTBUsS (TO3HaBaTEIbHbIE, KOMMYHUKATHUBHBIE,

PETYISTUBHBIC), obOecrieunBaroIue dbopmupoBaHue (b YyHKIIMOHAIBHOM
TPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMM OOYYaIONINXCs, CIIOCOOHOCTH
00 yUarOIIIXCsI UCTIOh30BaTh OCBOCHHBIE MEXKTUCIUILTMTHAPHBIE,

MHPOBO33PCHYECKHE 3HAHWS W  YHUBEPCAIbHBIC Yy4ueOHBbIC JCHCTBHUS B
ITO3HABATEIILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbIe Ppe3yJbTaThl OCBOSCHHSI IPOTPaMMbl CpEIHEro OOIIero
00pa3oBaHUs TOHKHBI OTPAXkKaTh:

OBaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
AEeHCTBUSIMMU:

1) 6a3oBbIe JIOTHYECKHUE TeHCTBUSA:

CaMOCTOSITEILHO  (OPMYJNIMpOBaTH W aKTyallM3UPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMSI, KJIacCU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH TTOHSATHUSIMH);

ONpeAesaTh LENH JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YIbTaThl ICATEILHOCTH C TOCTABICHHBIMH IEISIMH;

HCTIOJIb30BaTh OMOJOTHYECKHUE TTOHATHS 1711 OOBbSICHEHHS (PAKTOB M SBJICHUU
YKABOU IPUPOBI;



CTPOUTH JIOTHYECKHE paCCyKIeHUS (MHAYKTUBHBIC, JCIYKTUBHBIC, II0
AQHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B PacCMaTPHBACMBIX
SIBIICHUSX, (DOPMYITMPOBATH BHIBOIBI M 3aKITIOUCHUS;

MPUMEHSATh  CXEMHO-MOJICTBHBIC cpenctBa IS TIPEACTABIICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHUH B M3yYaeMbIX OMOJIOTHYECKHX OOBEKTax, a
TaKkKe  TMPOTHBOPEYMH  Pa3HOTO  pOJda,  BBIIBICHHBIX B Pa3IUIHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YYETOM aHalv3a UMEIOLIUXCS
MaTePHAIILHBIX H HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ICSITEIILHOCTh, OIICHUBATH COOTBETCTBUEC PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJMHUPOBATh M  BBIMOJHATE pabOTy B  YCIOBHSX peaibHOrO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBATh KPEATHBHOE MBIIIJICHUE TIPH PEIIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE AeCTBUSA:

BJIQJICTh HABBIKAMH Y4EOHO-HCCIICA0BATEIbCKOM M TPOCKTHON JICSITEIILHOCTH,
HaBbIKAMH  pa3pelieHus MpoOjieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTCILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYCCKHUX 3aJ]1a4, TPUMEHEHHUIO
pa3IMYHBIX METOAOB IMO3HAHUS;

UCTIOJIh30BaTh PA3IMYHBIC BHUJBI JEATEIHHOCTH TIO TOJXYYCHHIO HOBOTO
3HaHWsS, €ro HHTEPIPETANH, MPEOOPa3OBAaHUIO W TPHUMEHEHHIO B YYEOHBIX
CUTYaIUSIX, B TOM YHCIIC TIPHU CO3AAHUH YI€OHBIX M COI[MATBHBIX IPOSKTOB;

(GopMupoOBaTH HAYYHBIHA THIT MBIIIICHUS, BIAACTh HAYIHOW TEPMHHOIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJadyd B 00pa30BaTeIbHOU
TESATEILHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIC CBS3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peIICHHs, HAaXOJWUTh apryMEHTHI JJIS JTOKA3aTeNhCTBA
CBOMX YTBEP)KIICHHUI, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIONYYCHHBIE B XOJE PEIICHHS 3aJadyd  pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITH II€JICHANIPABICHHBIM MOWCK TEPEHOCA CPEJCTB M CIIOCOOOB
JEHUCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO W MPAKTHYECKYIO 00acTu
KU3HECATSIIBHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00JIaCTEH;



BBIJIBUTaTh HOBBIC WJEH, MpEAJiaraTb OPUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBHUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIONINE ATbTEPHATUBHBIC PEIICHHS.

3) padora ¢ undopmanueii:

OpPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHHUKAX MH(pOpMALMK (TEKCTE YUYEOHOTro
nocoOusi, HAyYHO-TIONMYJISAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTEpHeTe), aHAJIM3HPOBATH
MHGOPMAIUIO PA3TUYHBIX BUAOB U (POpPM MpEICTaBICHUs, KPUTUIESCKH OI[CHUBATh
€€ IOCTOBEPHOCTH M HETIPOTUBOPEUUBOCTb;

(GopMynupOBaTH 3aMPOCHl U MPUMEHSTH Pa3lIUYHbIE METOABl NPU MOUCKE U
otOope Ouonornueckoit MHGOpMaAIUK, HEOOXOIUMON JIsl BHITIOJIHEHUSI Y4€OHBIX
3aja4;

npuoOpeTaTh OMBIT HUCIOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYPYy aKTUBHOTO MCIOIB30BAHUS PA3IMUHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTHUMAIBHYIO  (OpMYy  TpEACTaBICHHUS
ononormueckoil nHPopMarmu (CXeMbl, TpaduKH, AUATPAMMBI, TAOIHIIBI, PUCYHKH
" 1ipyroe);

UCTIOh30BaTh HAYYHBIH s3BIK B KadecTBE CpeAcCTBa IMpH pabore ¢
Ouonornyeckoil HMHpOpMalUel: TPUMEHATh XUMHUYECKHe, (Qunyeckue u
MaTEMaTUYECKUE 3HAKU U CUMBOJIBI, (HOpPMYJbl, aOOpeBHaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJMYECKHE  CPEJICTBA
HaTJISAHOCTH;

BJaJIeTh ~ HABbIKAMHU  pAClO3HABaHUS M 3allUThl  WHGOpMAINH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OBiageHne yHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMY J1eHCTBUSIMU:

1) obmenne:

OCYIIECTBIISITh KOMMYHHUKAIIMUA BO BCeX c(hepax >KU3HHU, AKTUBHO Y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXKTaeMOi TeMbl (YMEHHUE 3a]aBaTh
BOMPOCHI, BBICKAa3bIBaTh CYXJACHHUS OTHOCUTENIBHO BBHIMOJIHEHUS MpeasiaraeMoi
3aJjauM, YYUTHIBaTh MHTEPECHl U COIVIACOBAHHOCTh MO3ULUN APYTUX yYaCTHHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HeBepOalibHbIE CpeAcTBa OOLICHMs, MOHUMaTh 3HAYCHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HWKHOBEHHUS KOH(IMKTHBIX CHUTYaIluH,
YMETb CMATYATh KOH(QIUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU CHIOcO0aMU OOIEHUS M B3aWMOJEWUCTBUS, NMOHUMATb
HaMEpPEHUs APYTUX JIOAEH, MPOSBISTh YBAKUTEIBHOE OTHOLICHHE K COOECETHHUKY
U B KOppeKTHOU hopme HopMynnpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO W3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.



2) COBMECTHAS IeSITeIbHOCTD:

MMOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMaH/IHOW W WHJUBUAYaTbHOU
paboTHI MpU PEIICHUU OUOJIOTHYECKON MpOoOIeMbl, 00OCHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHHUS TPYIIOBBIX (hOPM B3aUMOJCHCTBUS NP PEIICHUN yueOHOHN 3a7auu;

BLIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHUCTBUM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJ€HA KOJUIEKTUBA;

NpUHUMATh II€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA IO €€ JOCTHKEHHUIO: COCTaBJATh IUIAH JACUCTBUM,
pacrpeniensiTh Pojau C Y4E€TOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJAOTO yYaCTHMKA KOMAaHIbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TIPOEKTHI, OIEHHWBATh WJAEH C TIO3UIIMM HOBU3HBI,
OPUTMHAJILHOCTHU, MPAKTUIECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TOBEJICHUE B Pa3IMYHBIX
CUTYAIUSX, TPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHne YHUBEPCAILHBIMY PEryJsiTUBHBIMU J€CTBUSIMU:

1) camoopraHu3zanusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS [IJIS BBIABICHUA NpoOJieM U UX
pEIIeHHs B )KM3HEHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKaxX MO OTHOIICHHUIO K KUBOW IPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATH [MO3HABATENIbHYIO NEATEIIBHOCTD, BBISBISTH
poOJIeMbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITETILHO COCTaBJIAITh IUIAH PEIICHUS TNpoOJieMbl €  y4ETOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEIOYTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh PaMKHA y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHIA;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pelIeHuE;

OIICHUBATH TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO MIUPOKOW JPYIAUIUU B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATECIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;



BJaJ€Th HAaBbIKAMHU  [O3HABAaTEIbHOM  peQueKCMM Kak  OCO3HAHHUA
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJbTaTOB U
OCHOBAaHMM, MCHOJb30BaTh MPUEMBI peQIIEKCUU Il OUEHKH CUTYyalluH, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIMIEHUS IO HUX
CHIKEHUIO;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEeATENbHOCTH;

3) npuHsATHE CE0N U IPYTUX:

NPUHUMATH ce0s1, MOHUMAasi CBOM HEJTOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHUBBI M AapryMEHThl JAPYTMX TpU aHAINA3E PE3YJIbTATOB
NEeATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYIHX HA OLIUOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU APYTOro YeJIOBEKa.

NHNPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crierupuyeckue g yueOHoro npeamera «buomorus»
Hay4YHbI€ 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUN MO OCBOEHUIO, MHTEPIIPETAIIMN U
peoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3JIMUYHBIX yYEOHBIX CHUTyallUsAX, a TaKkKe B PealIbHbBIX
KU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mnpenMerHble
PE3YNbTATHI IPEJICTABIICHBI TI0 TOJIaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOCHUSA yueOHOro mpeamera «buonorus» ¢ 10
Klacce NOIKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHUU B CHUCTEME HAYyYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MUpa M HAy4YHOTO MHUPOBO33PEHHS, O BKIAJE POCCHUMCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (YHKIIMOHAIHHOU
IPaMOTHOCTH Y€JI0BEKA JJI PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBAaTh COJIEP)KaHHE OWOJIOTHYECKHMX TEPMHUHOB W TOHSTHI:
KU3Hb, KJIETKA, OpraHu3M, MeTabonu3M (OOMEH BEIIeCTB M MPEBpaIlCHUE
SHEPIuM), TOMEOCTa3 (CaMOPETyJIAlus), YPOBHEBAsI OpraHU3aIUs KUBBIX CUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOAYKIHS), HACIEACTBEHHOCTh, I3MEHUUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHMOJOTUYECKHUE Teopuu (KJIETOYHAasl, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas J0rMa MOJEKYJIsipHONl Ouonoruu), 3akoHsl (I
Meunpnensa, T. Moprana, H. M. BaBuioBa) u ydeHust (0 LeHTpax MHOTO00pa3us u



MIPOUCXOXKIEHUS KyJIbTYpHbIX pacTteHuil H. V. BaBuiosa), onpenensarh rpaHUIIbI
WX IPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIAJETh METOJaMU HAyYHOI'O MO3HAHUSI B OMOJIOTUM: HAOIIOICHUE U
ONMCAHUE MKUBBIX CHCTEM, IMPOLECCOB U SABJICHUM, OPraHU3alUsl U IMPOBEIACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIJBI)KCHHE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTU MEXAY HCCIEIYEMbIMU BEJIMYMHAMHU, OOBSICHEHHUE TMOJYyUYCHHBIX
pe3yJIbTaTOB, HUCMOJIb30BAHHBIX HAYYHBIX MOHSATHUW, TEOPUM M 3aKOHOB, YMEHHE
JI€TIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIHTATOB;

YMEHHE BBIICNATh CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OpPraHu3MOB, OCOOCHHOCTHU
IIPOIIECCOB: OOMEHA BEIIECTB U MPEBpAIllCHUs DHEPTrUU B KIETKe, (DOTOCUHTE3a,
IJIACTUYECKOTO W DHEPreTUYeckoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHMSI, HWHJIMBUAYAJIbHOIO PpAa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh TMOJIyYE€HHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKUX
MPOIIECCOB UM SIBIICHUM, JJIsi NMPUHATUSA MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HM C IIeJIbI0 oOecriedeHuss Oe30MacHOCTH CBOETO 3JI0OPOBbS M 370POBbS
OKPY>KAIOIIUX JII0JIeH, COOJII0ICHHUSI HOPM I'PaMOTHOTO MOBEACHHUS B OKPYKaIOIIeH
OPUPOJHON cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIOIb30BaHUS JOCTHKEHUM
COBPEMEHHOM ouoaoruu U OMOTEXHOJIOTUH TUISt PalMOHAJIBHOTO
IPUPOAONOIb30BAHHS;

YMEHUE peuaTh »JJEMEHTApHbIE TEHETUYECKHE 3a/Jaud Ha MOHO- U
IUTHOPUAHOE CKpElIMBaHUE, CIETUICHHOE HAaclel0OBaHue, COCTaBISATh CXEMBbI
MOHOTHOPUHOTO CKpEUIMBAaHUS I MpEe/ICKa3aHus HACIIeOBAaHUSI MPU3HAKOB Y
OpraHU3MOB;

yMEHHE BBITIONHATh J1aOOpaTOpPHBIE W TpaKTHUYEeCKHe pPaboThI, COOJI0IATH
nmpaBuia mpu padbore ¢ ydeOHBIM U JJaOOpaTOPHBIM 000pPYI0BAaHUEM;

yMEHHE KpPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHbIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(pOPMAIIUU, HAYIHO-TIOMYJISPHBIC
Marepualbl), 3THUYECKUE acClEeKThl COBPEMEHHBIX HCCIEIOBAHUI B OWOJIOTHUH,
MEJIULINHE, OMOTEXHOJIOTUY;

YMEHUE CO37aBaThb COOCTBEHHbIE IHUCHMEHHBIE U YCTHbIE COOOIIEHUS,
00001mast Gmosornueckyro WH(PpOpPMAIUI0 U3 HECKONIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUUHBIN anmapaTt OMOJOTHUH.

[IpeameTHbIe pe3yabTaThl OCBOCHUS ydeOHOTO Tipeamera «buonorus» 6 11
Kacce TOIKHbBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTUU B CUCTEME HAyYHOI'O
3HaHUS E€CTECTBEHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-



HAay4YHOM KapTHHBI MHpa M HAyYHOTO MHUPOBO33PEHMs, O BKIIAJl€ POCCUUCKUX U
3apyO€KHbIX y4YEHBIX-OMOJIOTOB B pa3BUTUE OMOJIOTUH, (PYHKIUOHATBHOU
IPaMOTHOCTH YEJIOBEKa AJI pelIeHUs )KM3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJAEPKaHUE OMOJOTHMYECKHX TEPMHUHOB W TOHATHM:
BU/I, TOMYJISALUSI, TeHO(DOH, PBOIIOLHUS, JBMKYIINE CHIIBI ((PAaKTOPBI) IBOJIIOIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHUE (PAKTOPBHI,
DKOCHUCTEMA, TMPOJYIEHThI, KOHCYMEHTBHI, PEIYyUEHThl, IeNd [UTaAHHUS,
9KOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHHE u3JlaraTh OWOJIOTHYECKUE TeOopuH (IBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUS OHBOJIIOLUHU), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoncrtea K. M. bopa, depenoBaHusi TfiaBHBIX HampaBiIeHUN U
nyteil sBomonuu A. H. CesepuioBa, yuenust o ouochepe B. U. Bepnajackoro),
OTPENIENATh TPAHULIBI UX TIPUMEHUMOCTHU K KUBBIM CHUCTEMaM,;

yMEHHE BIIAJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIO/IEHHUE U
ONMCAHMUE >KUBBIX CHUCTEM, MPOLECCOB W SIBICHUM, OpraHu3aius U MpOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHE  TUIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIIMYMHAMHU, OOBSICHEHUE IOJYyUYEHHBIX
pE3yNIbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHMA, TEOpUN U 3aKOHOB, YMEHHUE
JienaTh BBIBOJbI HA OCHOBAHUU IOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE MPHU3HAKH CTPOCHHS OMOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALMA, MTPOAYIEHTOB, KOHCYMEHTOB, PEIYILIEHTOB,
OMOreolleHO30B U HDKOCHUCTEM, OCOOEHHOCTH TPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBHS SKOJOTHYECKUX (PAKTOPOB HA OpPraHM3Mbl, IIEpEeHOCa
BEIIECTB M MOTOKA SHEPrUM B DSKOCUCTEMAaX, AHTPOIOIEHHBIX HM3MEHEHHUI B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OUOTC€OXUMHUYECKUX
ITUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUS I OOBSCHEHUS OMOIOTHYECKUX
MPOLIECCOB U SIBJICHUW, I NMPUHATHS NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C IeNplo obecreyeHus Oe30MacHOCTH CBOETO 3/J0pPOBbS U 3/I0POBBS
OKPY’KaIOIUX JII0/IeH, COOI0OACHHSI HOPM IPaMOTHOT'O MOBEACHUS B OKPYXKaroIIeH
OPUPOJHOM cpelle, MOHUMaHHE HEOOXOJUMOCTH HCIOIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHON OMOJIOTHH JUIsl PAllMOHAIIBHOTO MPUPOI0N0JIb30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHble OMOJIOTHYECKHUE 3aJ]aud, COCTABIISITH CXEMBbI
MepeHOCca BEIIECTB U DHEPTUU B IKOCUCTEMAaX (LIEMH NUTaHus );

YMEHHUE BBIMIOJNHATh J1aOOpaTOpHBbIE W MpaKTUYeCKue paboThl, COOII0JIATh
nmpaBwiIa nmpu paboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YyMEHUE KPUTHYECKH OIIEHUWBATh M HMHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEpkKaHMUs, BKIIOYAIONIYIO IICEBJAOHAYYHbIE 3HAHUS U3



pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMALIUK, HAyYHO-TIONYJISIPHbIE
Marepualnbl),  paccMaTpuBaTh  IJIOOAdbHBIE  DKOJOTUYECKHE  TPOOJIEeMbl
COBPEMEHHOCTH, ()OPMHUPOBATH 1O OTHOIIECHHUIO K HUM COOCTBEHHYIO MO3ULHIO;

YMEHHE CO037aBaTh COOCTBEHHbIE IUCBMEHHBIE W YCTHBIE COOOIICHMS,
0000111251 OMOJIOTHYECKYI0O MH(POPMAIIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3/iesioB U TeM upposbie
Ne n/m pasi Konrpoabubie | Ilpakrnueckue (1pp )
NporpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypchbl
bubmmoreka [JOK
1 b 2 :
MONOTHA Xax Hayka 0 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
2 JKuBbIE CHCTEMBI 1 HX OpTraHU3aIIs 1 0 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
X i 1
3 WMHUYECKUH COCTaB U CTPOCHUE KIETKU 8 0 httos://m.edsoo.ru/ 741292
bubmmoreka [JOK
4 IKH3HENATELHOCTS KIETKN 6 0 0 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHuE ¥ MHIMBUYAJIbBHOE Pa3BUTHE 5 0 1 bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTE 1 N3MEHYUBOCTD 8 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
Cenexkuust opranu3mMoB. OCHOBBI bubnunoreka [IOK
7 3 0 0
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
8 P 1 0 0
CSCPBEHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 4



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

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
ara uudpoBbie
Nen/m | Tema ypoka Konrpoasnbie | IIpakTnueckue A op
Bcero u3yuyeHHusi | oOpa3oBaTejbHbIE
padoThI padoTbl
pecypcbl
bu6mmoreka [JOK
1 Bbuonorus B cucreMme Hayk 1 0 0 1 venenst https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS )KUBOM TPUPOIBI.
[Tpaktrueckas padota Ne 1
2 «HMcnonp30BaHue pa3TuIHBIX 1 0 0.5 2 Henens bubmorexa [TOK
P ' A https://m.eds00.ru/863e6122
METOJIOB MPH U3yYCHUH
OMOJIOTHYECKIX OOBEKTOBY
3 buonoruueckue cucTeMBbI, MPOLECCHI 1 0 0 3 Hesens bubnuoreka [IOK
U UX U3yYCHHE https://m.edsoo.ru/863e6564
XuMH4ecKui cocTaB KiieTku. Boga u bubmuoreka [IOK
4 1 0 0 4 Henens
MUHEpaIbHBIE COJIU https://m.edsoo.ru/863e674e
bubmuoreka [IOK
5 b .C 0 1 0 0 5
enku. CocTaB U CTPOCHHE OCIIKOB HEeEIIS httos://m.eds00.1u/863e6b72
depMeHThI — OUOIOTHYECKHe
katanu3atopsl. JlabopaTopHas
6 abota No lp«I/I3 erHe ’ 1 0 0.5 6 Henens bubmmorexa LIOK
p B qu ' a https://m.edso0.ru/863e6b72
KaTaJUTHYECKON aKTUBHOCTHU
(hepMeHTOB (Ha MprUMepe aMHIIa3bI



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

WM KaTaiasbl)»

bu6mmoreka [JOK
7 . 7
Yriesozet. Jinmmi 0 HeAe https://m.eds00.ru/863e6870
bu6mmoreka [JOK
H .ATOD
8 YIJICHHOBBIC KHCHOTHL 0 8 menena https://m.edso0.ru/863e6d5¢c
9 Hcropus n MeTo bl N3y4EHUS 0 9 Henens bubnuoreka [IOK
kieTku. Knerounas reopust https://m.edsoo.ru/863e6e88
10 Knerka kak neimocrtHas >xuBast 0 10 Hexens
CHCTEMA
CtpoeHue 3yKapuoTHUYECKON KIIETKHU.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHui, KUBOTHBIX, TPHOOB H 0.5 11 nenensa | https://m.edsoo.ru/863e6ff0
OakTepuil 1MoJ MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOTIIpEnapaTax u ux
OTIMCaHUE»
bu6mmoreka [JOK
12 06 o 0 12
MEH BEILECTB HITH METABOIHMIM Heaem https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 o . X 0 13
OTOCHIITES. ACMOCHHTES HeAet https://m.eds00.ru/863e7c98
bubmuoreka [IOK
14 i 00 0 14
DHEpreTHeckiit 0OMeH HeAcHA https://m.edso0.ru/863e7aae
’Ku3HeHHBIN MUK KISTKU. Jlenenue
knetkd. Mutos. JlabopaTopHas
15 abora Ne 3 «HabGmo lZHI/Iep MHTO3a B 0.5 15 nenens bubmorexa [OK
P ) A ' A https://m.eds00.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakius 0 16 Hesens bu6nmoreka [JOK

MaTpHUYHOT'O CUHTC3a

https://m.edso0.ru/863e796¢e



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

bubmuoreka [IOK

17 T —0 0 0 17
PAHCIPIRIA — DHOCHITES DEfia HEACTL T https://m.edsoo.ru/863e796e
Hexnerounsie popmbl )KU3HU — bubnuoreka [IOK
18 0 18
BUPYCHI HeAc https://m.edsoo.ru/863e7540
bu6mmoreka [JOK
19 @DopMBbl pa3MHOKEHUS OPraHU3MOB 0 19 menens |  https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmmoreka [JOK
2 Meii 2
0 eHos 0 0 menens https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIIOTOTBOPEHHUE.
21 JlabopaTtopHnast pabota Ne 4 05 21 Henens bubnuoteka [IOK
«M3yueHue cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOIIpenaparax»
NuauBunyanbHOE pa3BUTHE bubnuoreka [IOK
22 0 22
OpraHu3MOB HeAcs https://m.edsoo.ru/863e8436
I'eneruka — Hayka o bubnuoreka [IOK
23 0 23
HACJIEICTBEHHOCTH U U3MEHUYUBOCTU Heaem https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HaCIIEJIOBAHUS
24 MPU3HAKOB. MOHOTHOpHTHOE 0 24 wenens Brbmoreia IJOK
] https://m.eds00.ru/863e8878
CKpellBaHKe
0 .3
5 weasmomon meserosas 0 | 25nomens | BHOMmoTSKa LIOK
A A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleJJOBaHKe
26 npusHakoB. JIabopaTtopHas pabota Ne 05 26 Henens bubnuoreka LIOK

5 «3yueHue pe3ynbpTaToB
MOHOTHOPHUHOTO U TUTUOPUIHOTO

https://m.edso0.ru/863e8c60



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

CKpEUIMBaHUA Y APO30(UIIBI HA
rOTOBBIX MUKpOIIpenapaTax»

I'enetuka nosa. HacinenoBanue bu6mmoreka [JOK

27 1 0 27 nenens
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
H3menunBocth. HenacnencreenHas
M3MEHYUBOCTh. JlaboparopHas

6ota Ne 6. 1

o8 pabota No 3yq?HHe 1 05 28 Hexens bubnuoteka [IOK
MOAU(PHUKAITUOHHON N3MEHYMBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BaApUAITMOHHOTO Psijia U
BAPUALIMOHHON KPUBOW»

HacnencrBennas n3MeHUYNBOCTb.

29 Ha60patopHa51 pabota Ne 7. «AHanu3 1 05 29 Hexens bubnuoteka [IOK
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHKpOTIperapaTax»

bu6mmoreka [JOK
30 r 1 0 30
CHETHIa Aeopeka Heaem https://m.edso0.ru/863e8d78
Peseprubiit ypok. O6001eHuE 110

31 teMme «HacnencrBeHHOCTh U 1 0 31 "enens
W3MEHYUBOCTH OPraHU3MOBY

32 [IpomexxyTouHas aTTecTanus 1 0 32 "wenens Bubmorexa HOK

https://m.edso0.ru/863e9214
(TecTupoBaHmE)
C
o | oo o St DOTOTRIOK
g . A H a https://m.edso0.ru/863e9214
pacTeHMii U KUBOTHBIX

34 buortexHonorus kak orpacip 1 0 34 Henens bu6nuoreka LIOK

MIPOU3BOJICTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* [Taceunuk B. B., Kamenckuit A. A., PyonioB A. M. u np.; nox pen. [Taceunuka B. B., buonorus, 10 knacc, 6a30BbIit

YPOBCHBL, «HS,ZI&TGJILCTBO ((HpOCBGIIICHI/IC»

METOANYECKHUE MATEPHAJIBI 1JIS1 YUUTEJIA

A.}O.Nonnesa. A.B.Topranos. buonorus B cxemax u Tabauiiax IKCMO Mocksa. 2012 ¢

I'. . Jlepuep. buonorus. [lonasiii cipaBounuk asist noarotoBku K E I' 3. M. Actpens 2012 ¢

I'otoBumcs k EI'D. O6mas 6uonorus M Jlpoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorus. Konrponbabie m3meputenbabie MmaTepuansl M [pocsemenne 2012 r

N.P. MyxamemxaHoB. Mactepckas yuutens « Tectsl, 3auetsi, Onumonpocs! 10-11 kmace» M «BAKO» 2007 r

O6mas 6uonorus: Yueonuk / [Tox pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704 c.



Boponnos, H.H. buonorus. O6mas 6uonorus. 10-11 knaccel: YueOHuUK 17151 00111€00pa30BaTeIbHBIX YUPEIKICHUM:
bazoseiit yposens / H.H. Bopontios. - M.: [Ipocs., 2022. - 304 c.

Heitma-Cuonunnkas, M.A. O0uias u canutapHasi MUKpOOHOJIOTUS C TEXHUKOW MUKPOOHOJIOTUYECKUX UCCIIEJOBAaHUM:
VYuebnoe nmocodue / M. A. Jletima-Cuonnixkas. - CII6.: Jlans, 2022. - 588 c.

3axapos, B.b. PabGouas terpanp no obmieit ononorun: 10-11 knace: k: Yuebnuky B.b. 3axaposa, A.I'. Mycraduna, B..
Cuornasopa, H.M. Uepnosoii "O6mras 6uonorus. 10-11 xmace" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.I.
CuBornasos. - M.: Dk3amen, 2. - 157 C.

T A JlokoBa. [loaroroBka k onummuaaam no 6uonoruu 8-11 kinaccos. M Aipuc-tipecc 2011

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
www.informika.ru - snekrponusiii yaeonuk "buonorusa” (Bep. 2.0 - 2000) u3 nukia "OOyuaromiye SHIUKIONEANH" . -

Y4eOHbIit Kypc, KOHTpoJIbHBIE BOpockl. (Kak monb3oBaThes - cm. "[lomorp".)

www.college.ru - pazagen "OtkpbiToro koiuiemka" mo buomorun. Yueonuk, moaenu, On-line TecTel, yauTelnto.


http://www.informika.ru/
http://www.college.ru/

www.skeletos.zharko.ru - "OnopHo-aBuratensHasi cuctema uesioBeka". O0pazoBaTeIbHBIN CAUT MO MpeaMeTy bronorus,
Kypc Yenosek. Ctpoenne ckenera. Mpimieunas cucrema. Kak ato padoraer. [IpunoskeHust: 2 CKeNeTHBIX SHIMKIIONEINH;

11 yYUTENA - YPOKH, JaOOPAaTOpHbIE, 6 TECTOB C OTBETAMH.

www.biodan.narod.ru - "Buo/lan" - Buosorus ot Jlanel. HoBoctr 1 0030psI 110 6HoJI0rHH, 3K0a0ruH. [IpobieMbl 1

TCOPHHU. Ectb TemaTnueckue BBIITYCKH, @OTOF&HGPGI/I, 6HOFpa(1)I/II/I BCIIMKHX YYCHBIX, CIICUCIIOBAPb.

www.bio.lseptember.ru - s yaureneit "5 uny Ha ypok buonoruun". Crateu no: boranuke, 3oonoruu, bronoruu -

Yenosek, O01Iei 61oI0run, IKOIOTHH.

www.bio.1lseptember.ru - razera "buonorus" (MexIy BEIXOJOM OYEPEITHOTO HOMEPA Ta3eThl U MOSBICHHEM

MOJIHOTEKCTOBOM BEPCUM HOMEPA HA CailTe yCTAaHOBJIEH T'OJIOBOM MHTEPBAII)

www.kozlenkoa.narod.ru - Otor caiit Koznenko A.T'. - mpenogaBaTelis 1 I IPETOAaBaTEICH, U TeX, KTO YIUTCS caM

W YyYUT APYTHUX; OYHO U JUCTAHIIMOHHO, 6I/IOJIOFI/II/I, XUMHUH, APYTUM IIPEAMETAM - C IIOMOIIbIO KOMIIBIOTCPA U I/IHTCpHCT.


http://www.skeletos.zharko.ru/
http://www.biodan.narod.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.kozlenkoa.narod.ru/

WWW.NSU.ru buonorust B Bompocax 1 OTBETax - y4eHble HOBOCUOMPCKOT0 AKaJeMropojKka OTBEYarOT Ha BOIIPOCHI

CTapIICKIACCHUKOB.

www.websib.ru - pazaen "buosorus" HoBocubupckoii oopasoBareabHoi ceTr. [Tog00pka MaTepraaoB U CChIIOK

(mporpaMMbl, IPOEKTHI, MATEPUAIIbl Y YPOKY, AOUTYPUEHTY).

www.nrc.edu.ru - "buosornyeckast KapTiHa Mupa" - pasies 3JIeKTPOHHOro yueonuka "KoHuenun coBpeMeHHOT0

ecrecTBO3HaHus". KoHLIENIIMY MPOUCXOKICHUS )KU3HU U Teopuu dBostoninu. (ITepexon o ccpuike BHU3Y "Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pacrenus u xuBotHbie" Kak srmukiionenus. (O6beM naGoOpManmn
BIleUaT/IsIeT.) BeiOpats OyKBYy, OTKpOETCS CTpaHUIIA ¢ ABYMS OOJIBIIMMHE KOJTIOHKaMu Ha3BaHUi: PacTtenus u JKuBoTHbBIC.

Bri6upaem 1mo Ha3BaHUIO - OTKPHIBACTCS OMUCaHue U (HOTO.

www.filin.vn.ua - "®wmmH" - WUTIOCTPUpPOBAaHHAS SHIUKIIONE NS )KHBOTHBIX. K COXaIeHHUIO He BCE pa3/ieibl TOTOBBI


http://www.nsu.ru/
http://www.websib.ru/
http://www.nrc.edu.ru/
http://www.floranimal.ru/
http://www.filin.vn.ua/

Onwucanus u gpororpaduu.

www.nasekomie.h10.ru "Hacexombie" O HACEKOMBIX JIJIsl IIKOJIBHUKOB - OITUCAHKE OCHOBHBIX BUI0B, PUCYHKH.

www.invertebrates.geoman.ru Hacekomsie. [TonymsipHas kaura Akumytikuaa V.M. ¢ MHOKECTBOM IIBETHBIX PUCYHKOB U

dororpadwii. -

www.bird.geoman.ru [Trumer. [omynspuas kaura Akumynikuaa .M. ¢ MHOXeCTBOM LBETHBIX PUCYHKOB U

dboTorpaduii.

www.animal.geoman.ru Mup xuBoTtHbIX. [Tonmynspras kaura Akumymknaa V.M. ¢ MHOKECTBOM IIBETHBIX PUCYHKOB H

dotorpaduii.

fish.geoman.ru Pei6s1. MimtrocTpupoBaHHasT SHIIMKIIOTIC NS PHIO.


http://www.nasekomie.h10.ru/
http://www.invertebrates.geoman.ru/
http://www.bird.geoman.ru/
http://www.animal.geoman.ru/

www.plant.geoman.ru - )Ku3us pactenuii. 3aHuMaTenbHo 0 OoTaHuke. bakTepuu. JIekapcTBEHHBIE pACTCHHUS.

www.livt.net - anexTporHas WTrOCTpUpoBaHHas YHIuKIoneaus "YKusbie cyniecrsa". Knaccudukanus u hororpaduu

0e3 Tekcra.

www.hature.ok.ru - PG,HKI/IG N UCUYC3arOuc ) KUBOTHBIC Poccun. Onmmcanms u rojioca PCAKHNX )KUBOTHBIX.

www.bril2002.narod.ru - Broaorus ans mkoasHEKOB. Kpatkas nundopM. mmo pasaenam: OOras ouonorus, boranuka,

3o0o010rHs, Yenosek.

www.festival.1september.ru - ®ectuBans nenarorudeckux uaei "OTkpeIThiid ypok" 2006 - 2007. Paznen

"IIpenonaBanue 6uonoruun'" - 86 crareil.

www.charles-darwin.narod.ru - Yapmns3 JlapBuH: Ouorpadusi 1 KHUTH


http://www.plant.geoman.ru/
http://www.livt.net/
http://www.nature.ok.ru/
http://www.bril2002.narod.ru/
http://www.festival.1september.ru/
http://www.charles-darwin.narod.ru/
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