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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke MporpaMmbl MO OUOJIOTUU TEOPETUUECKYIO OCHOBY IS ONpPEETICHHUs MOIX0I0B K (POPMHUPOBAHUIO
comepkaHusi ydyeOHoro mnpeamera «buonorus» cocTaBWwiIM: KOHUENTyalbHble mnojoxkenus OIOC COO o
B3aUMOOOYCIIOBJIGHHOCTU II€JICH, COJAEpXKaHUs, pe3ylIbTaTOB OOydYeHHs W TpeOOBaHUM K YPOBHIO TMOJATOTOBKH
BBIITYCKHUKOB, TOJOXEHUS 00 OOHUX IeIsIX W MPUHIIMIAX, XapaKTePHU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI
cpeaHero obmiero oopazoBanus B Poccuiickoit denepannu, a Takke MOJ0XKEHUS O crierudpuke OMoaorun, e€ 3HaYCHUU B
MO3HAHUM KWBOW TPUPOJBI U OOECNEYCHUH CYIIECTBOBAHUS dYeloBedYecKoro oodmiectBa. CorjlacHO Ha3BaHHBIM
MIOJIOXKEHUSIM, OTIpeJIeSIEHbI OCHOBHBIE ()YHKIIMH IIPOTrPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu ma€T MpeaAcTaBICHUE O IENsIX, 00 00IIel cTpaTernu 00ydeHus, BOCITUTAHUS U Pa3BUTHS
oOydJaromuxcs cpeAcTBaMu y4eOHOro npenmera «buojorusy, onpenenser 00s3aTelIbHOe MPEJAMETHOE COJepKaHue, ero
CTPYKTYpPY, pacipeaesiecHue 1Mo pasjeiiaM U TeMaM, PEKOMEHIYEeMYIO TTOCJIeI0BaTeIbHOCTh U3YUEHHUS YUeOHOTro MaTepraia
C y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKKM O00pa30BaTEIbLHOIO MPOIEecca, BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

B nporpamme mo OHOJOTHHU TaKkKe yUWUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U
OpeIMETHBIM  pe3yibTaTaM  00ydeHHMss B (OPMUPOBAaHMH  OCHOBHBIX  BHJIOB  Yy4eOHO-TIO3HaBaTEIHHOM
NEATEeITbHOCTH/YUEOHBIX IEUCTBUH 00YyUYaOIIMXCS M0 OCBOSHHIO COJICPKaHMS OMOJIOTMYECKOT0 00pa30BaHMS.

B mporpamme mo 6uonoruu peanan3oBaH MPUHIIMI MPEEMCTBEHHOCTH B U3yY€HUU OMOJIOTWH, Ojaroaaps 4yeMy B Hel
POCMATPUBAETCS HAIPaBICHHOCTh HA pa3BUTHE 3HAHMM, CBS3aHHBIX C (OPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHUS, [IEHHOCTHBIX OPUEHTAIUN JIMYHOCTH, IKOJIOTUYECKOTO MBIIUICHHS], TIPEICTABICHUN O 3JI0pPOBOM 00pase
KU3HA W OCpeKHBIM OTHOIICHWEM K OKpyXkaromied mnpuponnoi cpene. Iloatomy Hapsany ¢ wu3ydyeHHEM
00IIEOMOIOTUYECKUX TEOPU, a TaKKe 3HAHWW O CTPOCHUHU JKUBBIX CHCTEM pPAa3HOTO PaHra W CYIIHOCTH OCHOBHBIX
MIPOTEKAIONINX B HUX IMPOIIECCOB B MporpaMMe Mo OMOJIOTUH y/IeTICHO BHUMAHHUE UCIIOJIh30BAHUIO MOTYUYEHHBIX 3HAHUH B
MOBCEAHEBHOM >KM3HU IS PEUICHUS MPHUKIAJHBIX 3a7a4, B TOM YHCIIE: MPOPUIAKTUKN HACJIECICTBCHHBIX 3a00JICBaHHMA
YeJIOBEeKa, MEIUKO-T€HETUYECKOr0 KOHCYJIBTHUPOBAHUS, OOOCHOBAaHUSI SKOJOTHMUYECKH II€JIeCOO00Pa3HOro MOBEJACHUS B
OKPY’KAIOIIEH MPUPOTHON CpeJle, aHaIr3a BIUSHHS XO3SMCTBEHHOW JESITEIbHOCTHA YEJIOBEKA HA COCTOSIHUE MPUPOIHBIX U
MCKYCCTBEHHBIX JKOCHCTEM. YCHJICHWE BHHMAaHHUS K MPHUKIATHOW HAMpPaBICHHOCTH ydeOHOTO mpeamera «buomorus»



MPOJUKTOBAHO HEOOXOJMMOCTBIO OOECIEUEHUs YCIOBUWA JUIsl pEUIeHUS OJHOM W3 aKTyaJbHBIX 3a/lad IIKOJbHOTO
OMOJIOrM4ecKOro 00pa3oBaHusi, KOTopas MpesamnonaraetT GopMupoBanre y oO0ydyarommuxcsi COCOOHOCTH alaliTUPOBATHCS K
M3MEHEHUSIM JMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeqHero o0iiero oopa3oBaHus 3aHUMAaET BakHOe MecTo. OHa oOecrnieunBaeT GOPMUPOBAHUE Y
oOydaromuxcs NPeICTaBIeHUH O HAyyHOU KapTUHE MUpa, paciidpseT v o000IIaeT 3HaHUS O >KMBOM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKaX — YPOBHEBOM OpraHU3allMM W 3BOJIOLMH, CO3JAET YCIOBUS JJIs: MO3HAHMS 3aKOHOB >KHUBOMU
npupoabl, (GopMuUpoBaHUs (YHKIHMOHAIBHOM TI'PAMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0e€30MmacHoro oOpa3a KHU3HHU,
HKOJIOTMYECKOT0 MBIIIJIEHUS, IIEHHOCTHOI'O OTHOILIEHUS K KUBOW MPUPOE U YETIOBEKY.

Bonbioe 3HaueHrne OMOJIOTHsI UMEET TakKe JUIsl pelIeHUs] BOCITUTATENIbHBIX M Pa3BUBAIOIIMX 3a/1a4 CPEAHEro OOLIEro
oOpa3oBaHus, colMalu3aluu oOyyaromuxcs. M3ydenne Ouonorun obecrneunBaeT yCJIOBUS Uil  (POPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, 3ICTETUYECKOW KYJIBTYpPHI, CIOCOOCTBYET
UHTErPAIMy OMOJIOTHYSCKUX 3HAHUHN C MPEJICTABICHUSIMU U3 APYTUX YUYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUH U
reorpaduu. Ha3BaHHbIe NONOXKEHHS O TpEIHA3HAYEHUM Y4ueOHOro mpeamera «bBUONIOTHS» COCTaBHIM OCHOBY IS
OTIpeJIEIICHHsI TIOJIX0JI0B K OTOOPY U CTPYKTYPUPOBAHUIO €TI0 COJIEPKAHUS, IPEJICTABIEHHOTO B ITpOrpaMMe 10 OMOJIOTHH.

Otbop conepxkanust yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MMO3UIIMMA
KyJbTYpOCOOOpPA3HOTO0 TMOJX0Ja, B COOTBETCTBUU C KOTOPHIM OOydYarouIuMecs MOJDKHBI OCBOWTH 3HAHUS U YMEHUS,
3HauMMBbIe I (OPMUPOBAHUSA OOIEH KyJIbTYphI, OMPENEISIONINe aJeKBaTHOE MOBEIACHUE YEJOBEKa B OKpPYKalollen
NPUPOJHON Cpefie, BOCTpEOOBaHHBIC B TMOBCEIHEBHOW KU3HM W MpaKTHUecKou AesrenbHocTH. Ocoboe MecTo B ATOM
CUCTEME 3HAaHMI 3aHUMAIOT BJIEMEHTHI COJEPKAHMSI, KOTOPbIE CIy>KaT OCHOBOM nJisi (hOpMUPOBaHUS MPEICTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpPAa M IEHHOCTHBIX OPUEHTAIUAX JUYHOCTH, CIIOCOOCTBYIOIINX
TYMaHU3aIuu OMOJIOTHIECKOTO 00pa30BaHMs.

CTpyKTypupoBaHHE COAEpXkKaHHUS Y4yeOHOro Marepuajga B IporpaMMe IO OWOJIOTMM OCYIIECTBIEHO C Y4YETOM
MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYHMTENBHBIX OCOOCHHOCTSAX YKUBOW MPHUPOJBI, O €€ YPOBHEBOW OpPraHHU3aIllud U
3BONIOLMK. B COOTBETCTBMM € ASTUM B CTPYKType ydeOHoro mnpenmera «buosiorus» BbIIEIEHBI CIEAYIOIINE
conepkatenbHble TUHUN: «bruoorus kak Hayka. MeTo/lbl Hay4HOTO MOo3HaHus», «KieTka kak Onoornueckasl CHCTeMay,
«OpranusM Kak Oumosormueckas cucreMa», «CrucreMa M MHOTOOOpa3ue OPraHUYeCKOro MHUpa», «IBOJIONHS KUBOUN
MPUPOJIBI», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTH.



enp uzyuenust yueOHoro npeamera «buonorus» Ha 6a30BOM YpPOBHE — OBJIaJICHHE OOYYAIOUIMMUCS 3HAHUSIMU O
CTPYKTYpHO-(DYHKIITMOHATIbHON OpraHu3allly KUBBIX CUCTEM PA3HOr0 paHra U MpUOOpEeTeHHE YMEHHUH HCIOIb30BaTh ATU
3HAHMS IJIS1 TPAMOTHBIX ACHCTBUN B OTHOIICHUH OOBEKTOB YKMBOU MPUPOJILI M PEIICHUS PA3TMIHBIX )KU3HECHHBIX TIPOOJIEM.

JlocTimkeHue 1enu u3ydeHus: yueOHoro mpenmera «buomorusi» Ha 0a30BOM ypoBHE 00€CHEUMBAETCS pEIICHUEM
CIEAYIONINX 3a/1a4:

OCBOCHHUE OOYYAIOIIUMHUCS CHUCTEMbl 3HAHMK O OMOJIOTMYECKUX TEOPHUSAX, YUYCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIOTE3aX, MpaBUIaX, CIyKaIluX OCHOBOU Jyisl (GOpMUpPOBaAHUS TIPEACTABICHUNA O €CTECTBEHHO-HAYYHOU KapTUHE MUpa, O
METOJaX HaYyYHOTO TMO3HAHUS, CTPOCHUU, MHOTOOOpa3un U OCOOCHHOCTSIX JKMBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIlH,
BBIJIAIONIUXCS OTKPHITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopmupoBaHue y 0OydYarOIIMXCS IMO3HABATENbHBIX, WHTEJICKTYaIbHBIX U TBOPYECKUX CIOCOOHOCTEH B MpoIecce
aHajgu3a JaHHBIX O MyTSAX Pa3BUTHSA B OMOJOTUM HAyYHBIX B3TJISJI0B, MJIEH W MOIXOJ0B K U3YYCHHUIO KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3aINY;

CTaHOBJIEHHE y OOydYaroImuXcsi 00IIell KylabTyphl, (YHKIMOHAIHHOW TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBICHATH U
OILICHMBATh SIBJICHUSI OKPY>KAIOIIEr0 MHUpA KUBOM MPUPOJIBI HA OCHOBAHMM 3HAHUM M OIbBITA, MOJYUYECHHBIX MPU U3YYCHUU
OHOJIOTHH;

dopMupoBaHue y oOy4arOIIMXCd YMEHHH WIUIIOCTPUPOBATh 3HAYEHHWE OWOJIOTMYECKUX 3HAHUU B MPAKTHUYECKOM
JESTEIHbHOCTH YEJI0OBEKa, PA3BUTUH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOIOTHH;

BOCIIUTaHUE YOEkKIAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KMBOW MPHUPOJIBI, HEOOXOAUMOCTH OEpEeKHOTO
OTHOIICHUS K HEH, COOIOIEHUS STHYECKUX HOPM TIPH MPOBEACHUN OMOTOTHYECKUX HCCIICIOBAHUMN;

OCO3HAHHWE IICHHOCTH OWOJOTHYECKUX 3HAHWU IS TIOBBIIEHUS YPOBHS OSKOJOTUYECKON KYIbTYpHI, IS
dbopMUpOBaHUS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHUE TPUOOPETEHHBIX 3HAHWUM M YMEHUH B TOBCEJIHEBHOW JKWM3HHM IS OLIEHKH IIOCJIEACTBHA CBOEH
NEATEeIIbHOCTH IO OTHOIIEHHUIO K OKpY)KAIoMIeH cpene, COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME W COOJIOJICHHE MeEp
poUIaKTUKH 3a00JICBaHU.

B cucteme cpennero obmiero oopasoBanusi «bruonorus», nzydaemas Ha 0a30BOM YPOBHE, SIBISIETCS 00s3aTeIbHBIM
y4eOHBIM TPEIMETOM, BXOSIIUM B COCTaB IPEeIMETHOM 00aacTi «EcTecTBeHHO-HAYYHBIC TTPEAMETHD).



Jlist u3ydenust 6uoaorun Ha 6a30BOM YPOBHE CpeaHero oluiero oopasoanus otBoautcs 68 yacos: B 10 knacce — 34
yaca (1 gac B Hegemnro0), B 11 kmacce — 34 gaca (1 gac B HeAemio).

COIAEPKXAHUE OBYUYEHUASA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUYECKUMH M JPYTMMHU €CTECTBEHHBIMU HAyKaMH,
dunocodueit, 3TUKON, CTETUKONW U MpaBoM. Ponb Ouonorun B GOpMHPOBAHWM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metonpl TO3HaHUS KUBOM mNpuponabl (HaAOMIOIEHHE, SKCIEPUMEHT, OINHMCAHHWE, H3MEPEeHHEe, KiIaccuuKanus,
MOJICIMPOBAHKE, CTATUCTHYECKAst 00pabOTKa JTAaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon u ®@. Kpuk.

Tabmuipl 1 cxeMbl: «MeToAbI TO3HAHUS KUBOW MPUPOIBI.

JlaGopaTopHble M NpaKkTU4ecKne padoThbI:

[Ipaktuueckas padora Ne 1. «cronb3oBaHUE pa3IMUHBIX METOIOB MPU U3YYCHUH OUOTOTHYECKUX OOBHEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3ALMSL.

XKusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTIHYME KUBBIX CUCTEM OT HEOPraHUYECKOU
MIPUPOJIBI.

CaoiicTBa OmWocHCTEeM H WX pa3HOOOpa3we. YPOBHH OpraHHW3allid OWOCHUCTEM: MOJEKYJISAPHBIN, KIECTOYHBIH,
TKaHEBBIN, OpraHU3MEHHBIN, TTONYJISIIIMOHHO-BUI0BOM, YKOCHUCTEMHBIHN (OMOTCOIICHOTHYCCKHH ), OMOChEpHBIH.



JdeMoHcTpanum:

Tabnuiibl u cxeMbl: « OCHOBHBIC PU3HAKH KUZHUY, « Y POBHU OpPraHU3aLINU KUBON TPUPOJIBI».

O6opynoBanue: Mmonenb Mosekyisl JJHK.

Tema 3. XuMHUYeCKHIl COCTAB M CTPOCHHE KJIETKH.

XUMUYECKUNA COCTaB KJIETKU. XHUMHUUYECKHUE JIEMEHTBI: MAKpO3JEMEHThI, MUKPO3JIEMEHThI. Boga U MuHepanbHbIE
BEILECTBA.

OyHKIUK BOJBI 1 MUHEPAJIBHBIX BEIIECTB B KiIeTKe. [logaepkanue ocMoTruueckoro 0anaHca.

benku. CoctaB u cTpoeHue O€nKOoB. AMHHOKHUCIOTBI — MOHOMEphl OenkoB. HesameHumble U 3aMeHUMBIE
AMUHOKHCJIOTHI. AMUHOKUCIIOTHBIN COCTaB. YPOBHH CTPYKTYpPbI OCJIKOBOM MOJICKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETHUUHASL
U YeTBEPTUYHAS CTPYKTYpa). XUMUYECKHE CBOMCTBA OesIkoB. buonornueckue GyHKIUN OEIKOB.

depmeHThl — Ononornueckue Karanuzatopbl. CTpoeHue dhepMeHTa: akTUBHBIN IIEHTpP, CYOCTpaTHas CHEIU(OUIHOCTD.
Kodepmentsl. Butamunabl. OTiinuns GepMeHTOB OT HEOPTaHUUECKUX KaTalu3aTOPOB.

VYrieBobl: MOHOCaxapu bl (TIr0K03a, pru003a U 1e30Kcuprb03a), qucaxapusl (caxaposa, JJaKkTo3a) U MoJIMcaxapuibl
(kpaxMmai, TIIMKOTeH, 1eJIT0103a). bruomoruueckue GyHKIUU yrieBOI0B.

Jlununel: Tpurnuuepuasl, (ochomunuasl, crepounsl. ['mapodunsHo-THIPOPOOHBIE CcBOMcTBA. buomornueckue
¢ynkiun munuaoB. CpaBHEHHE YTIIEBOJOB, OCJIKOB U JTUMUA0B KaK ICTOYHUKOB YHEPTUH.

Hyxneunossie kucnorel: JJTHK u PHK. HykneoTunbsl — MOHOMEpPBI HYKIEHMHOBBIX KHCIOT. CTpoeHne M (YyHKIUU
JHK. Crpoenue u pynkiuu PHK. Buast PHK. AT®: crpoenue u pyHkiuu.

[utonorus — Hayka o kietke. Kiierounas Teopus — npuMmep B3aUMOJEHCTBHS HIeH U ()aKTOB B HAYYHOM ITO3HAHUHU.
MeTtobl U3y4eHUs KIETKHU.

Kiietka kak nenoctHas xuBas cuctema. OOuue npru3Haku KJIETOK: 3aMKHYTasi HapykHasi MemOpaHa, moJiekyibl JIHK
KaK TeHeTUYECKUM ammapart, CUCTeMa CHHTe3a Oerka.

Tunel KiIeTOK: dyKapuoTHUeckas W TpokapuoTudeckas. OCOOEHHOCTH CTPOCHHSI TPOKAPUOTHUECKOW KIIETKH.
Knerounas crenka Oakrepuil. CTpoeHHE 3yKapUOTHYECKOW KIIETKM. OCHOBHBIE OTJIMYMSI PACTUTENIbHOM, YXUBOTHOU U
rpUOHOM KIETKH.

[ToBEepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAsI CTEHKA, TTUKOKanuke, nx ¢yHkuuu. [Inmazmarnyueckas memOpana,
e€ cpoiicTBa U ¢pyHkuu. [{utomnasma u e€ opranonasl. OgHomeMOpanHbie opranou bl kietku: I1IC, annapat ['onbmxwy,



1130coMBl. [IomyaBTOHOMHBIE OpraHOUABI KIIETKH: MUTOXOHJIPUH, TUIACTUABL. [IponcXokKaeHne MUTOXOHAPUHI U TJIACTHI.
Buner mimactun. HememOpanHble OpraHouabl KJIETKH: pUOOCOMBI, KJIETOUHBIA LEHTpP, LIEHTPUOJU, PECHUYKH, >KTYTHKU.
DyHKIMU OPraHOMI0B KIETKU. BKitoueHus .

SAnpo — perynaropHslii HeHTp kieTku. CTpoeHue siapa: siaepHas 000J0YKa, KapHoIla3Ma, XPOMATHUH, SAPBIIIKO.
XPpOMOCOMBL.

TpaHCnOpT BEIIECTB B KIETKE.

JdeMoHcTpanum:

Iloptpersl: A. JleBenryk, P. I'yk, T. IlIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P.
®pankauH, K. M. Bap.

Huarpammel: «PacnpenenieHne XMMHUYECKHX D3JIEMEHTOB B HEXHMBOM mpupoae», «PacnpeneneHne XWMHUYECKHUX
3JIEMEHTOB B JKMBOU IIPUPOJIE.

Tabnuuet u cxemsl: «Ileprognyeckas TadiauIa XUMHUUECKUX 2JIEMEHTOBY, «CTpoeHre MOJIEKYIbI BOJIbI», «bruocuuTes
oenka», «Ctpoenue mMolekyibl Oenkay, «Ctpoenue dhepmentay, «Hyknennossie kucnotsl. JJHK», «CtpoeHne Monexyibt
AT®», «CTpoeHuEe 3yKapuOTHYECKOW KIETKH», «CTpoeHHe >KMBOTHOU KIETKH», «CTpOEHHE pacTUTENIbHOW KIETKHY,
«CTpoeHHnE MPOKAPUOTUUECKON KIIETKN», «CTpOoeHUE spa KIETKN», «YTIEBOABDY, «JIUMUABD).

O6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYI0BaHUE ISl IPOBEICHUS HAOIIOJEHUHN, U3MEPEHUHN, IKCIIEPUMEHTOB,
MUKpPOTIpEnapaThl pACTUTEIBHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIJIETOK.

JlaGopaTopHble M MPaKTUYeCKHE PA0OTHI:

JlaGopatopHast pabora Ne 1. «M3yueHue KaTalMTUYECKOW AaKTUBHOCTH (DEpMEHTOB (Ha MpUMEPE amMuiIa3bl WA
KaTaJia3bl)».

Jlabopatopnas padota Ne 2. «M3ydeHune cTpoeHHUsI KIETOK PAaCTCHHM, )KUBOTHBIX U OAKTEPHid 1MOJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpENapaTax v UX OMUCAHUEY.

Tema 4. ’KusHenesiTeIbHOCTD KICTKH.

OOmeHn BemiecTB, WM MeTa0ommM3M. AccuMIIANMS (TUTACTHYECKHH OOMEH) WM JUCCUMWISIHS (SHEPTreTUUYECKUM
o0MeH) — JIB€ CTOPOHBI €IMHOrO Tpolecca MeTaboauzMa. Poiib 3aKOHOB COXpaHEHHS BEIECTB U YHEPIUH B OHUMaHUU
MeTadoIn3Ma.



Tunsl oOMeHa BemiecTB: aBTOTPOQHBIN U rerepoTpodHbiii. Poib GepMeHTOB B 0OMEHE BEIIECTB M MPEBpPALICHUU
DHEPI'UH B KIIETKE.

®dotocunte3. CeroBas u TemHoBas (a3bl doTocuHTe3a. Peakuuu Qortocuntesa. IPHEeKTUBHOCTh (POTOCHHTE3A.
3Hauenue (orocuHTE3a U KM3HU Ha 3emie. BausHue ycinoBuil cpeabl Ha (POTOCHMHTE3 M CIOCOOBI MOBBIIIEHUS €0
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYIolIe OakTepun. 3HaYeHUE XEMOCUHTE3a JIJIs )KU3HU Ha 3eMiie.

DHepreTuueckuii oOMeH B KileTke. PaciieruieHre BelecTB, BBIIECICHUE M AKKyMYJIMPOBAaHHWE JHEPTrUU B KIIETKE.
Oranel 3HepreTudeckoro oomena. ['nukonus. bpoxenue u ero Buabl. KuciopogHoe okuciieHrne, Uin KIETOYHOE JIbIXaHHUE.
OxucnurensHoe pochopunnupoBanue. IPPEeKTUBHOCTh IHEPTETUUECKOTO0 OOMEHA.

Peakniun marpuyHoro cuntesa. ['enernueckas uHpopmanus u JHK. Peanusarnus renermueckoit mHdopmanuu B
kieTke. ['eHetnyeckuit koa u ero cBoictBa. Tpanckpunuusa — matpuunbliii cuHTte3 PHK. Tpaucnsiius — 6uocunres Oenka.
Oransl Tpancisuuu. KoaupoBanue aMuHOKHUCIIOT. Pons pubocom B OrocuHTe3e Oenka.

Hexnetounsie ¢opmbl xu3HN — BUpYCHl. McTopust otkpeiTust BupycoB (/1. Y. UBanoBckwuit). OCOOCHHOCTH CTPOCHHS
U KU3HEHHOTO IMKJa BUpYycoB. bakrepuodaru. bonesHu pacteHuil, UBOTHBIX U YEJIOBEKA, BBI3LIBAEMbIE BHUPYCAMHU.
Bupyc ummynonedunura genoseka (BUY) — Bo3oynutens CIIN/a. O6paTHast TpaHCKPHUIILUS, peBEepTa3a U WHTErpasa.
[IpodunakTrika pacpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpetsl: H. K. Konsuos, /. Y. BanoBckuii, K. A. Tumupszes.

Tabmumer w  cxembl: «Tumbsl nuTanusy, «Merabomu3m», «MUTOXOHIPUA», «DHEPreTUYECKUH OOMEH»,
«Xmoporunacty, «®Dotocunres», «Crtpoenne JIHK», «Crtpoenme u QyHkumonupoBanue reHa», «CunHte3 Oenkay,
«"enernueckuit kon», «Bupyce», «bakrepuodarn», «Crpoenue u xuzHennoii muki supyca CIIN]la, 6akrepuodaray,
«Permukanusa JTHK».

Oo6opynoBanue: moaenu-anrumkanuu «Yasoeane JHK u Tpanckpunmus», «buocunte3 Oenka», «CtpoeHuHe
KJIIETKH», MOJieNb cTpyKTyphl JTHK.

Tema S. PasMHOKeHre 1 HHAMBHUAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

Krerounbrii ki, win KU3HEHHBIA MUK KiIeTku. MHTepdasza u muros. [Ipomeccsl, mporekaroniue B uHTEpdase.
Pemnukanust — peakiusi matpuudoro cunre3a JHK. Crpoenme xpomocoM. XpOMOCOMHBIM Ha0Op — KapUOTHII.



JIMTUIONAHBIA M TaIIOWAHBIA  XPOMOCOMHBIE HaOopbl. Xpomatuiel. llUTonormyeckue OCHOBBI PA3MHOXKEHUS U
VH/IMBU1YaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Jenenne knetkn — muto3. Craauu muto3a. [Ipoueccsl, mpoucxoasuue Ha pa3HbIX CTAAUAX MUTO3a. buonornueckuit
CMBICIT MUTO3a.

[Iporpammupyemasi THOENIb KJIETKUA — aroITo3.

dopMbl pPa3MHOKEHHS OpPraHMW3MOB: O€cCrojoe M MojoBoe. Buubl Oecroyioro pa3MHOXKEHUS: JeleHUE HaJIBOE,
MOYKOBAHUE OJIHO- U MHOTOKJICTOUHBIX, CIOPOOOpa30BaHUE, BEr€TATUBHOE Pa3MHOKEHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE NI CEIEKIIUU.

[TooBoe pasMHOXKEHUE, €r0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Craguum wmeiiosza. I[lpouecchl, mpoucxoisiiue Ha craausx Meiosa. IloBeaeHue XpomocomM B MeHO3e.
Kpoccunrosep. buonornuecknii CMbICII U 3HaYCHUE MEN03a.

['amerorenes — mporecc oOpa3oBaHUs TMOJOBBIX KJIETOK Y KMBOTHBIX. [10JIOBBIE Kelie3bl: CEMEHHUKH W SIUYHUKH.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KIETOK — TrameT (CrepMaro3oui, SHIEeKIeTKa) — CIIEpMaTOTeHe3 U OBOTEHE3.
Oco0eHHOCTH CTpOEHUS SULEKIIETOK U criepmaTo3ounioB. OrmionoTBopenue. [lapreHorenes.

NunuBuayanbHOe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE pa3BuUTHE (dMOpHOreHe3). ITalbl 3MOPHUOHAIBHOTO
pa3BUTHs y MO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHHE, TacTpyisuus, opraHoreHes. [loctamOpuoHanbHOE pa3BUTHE. THUIIBI
NOCTAMOPHOHATIBHOTO Pa3BUTHS: MPAMOE, HETIPsIMOe (JTMUMHOYHOE). BiusiHue cpesipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pazButue pacteHuil. OHTOreHe3 [IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaJANH Pa3BUTHSI.

JlemoHncTpanum:

Tabnuuer u cxembl: «POpMBbl Pa3MHOKEHUSI OPraHU3MOBY, «JIBOWHOE OMJIOMOTBOPEHHE Y IIBETKOBBIX PACTECHU»,
«BereraTuBHOE pa3MHOXKEHHUE pacTeHUi», «JleneHune kieTku Oaktepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHue
xpoMocoMmbl», «Knerounwsii nukm», «Pemmukanuws JHHK», «Mwuto3zy», «Menosy», «lIpsmMoe u HempsiMoe pa3BUTHE,
«"aMeToreHe3 y MIEKOMUTAIOIIUX U YelIoBeKa», « OCHOBHbBIE CTaJIUH OHTOT€HE3A.

OGopynoBaHue:  MHUKpPOCKOM,  MuUKporpenapatel  «CrepMaTto3oubl — MIIEKONUTAIOIIETo»,  «SilekneTka
MJIEKONIUTAromEro», «KapuokmHes B KIIETKax KOpEIIKa JIyKa», MarHWTHAas MOJEb-anIuivKauus «/lemeHue kietkmy,
mozens JIHK, Mmonens MmetadazHoit XpOMOCOMBI.



JlabopaTopHble M IpaKTHYeCKHe padoThI:

Jlaboparopnasi pabora Ne 3. «HabGmonenue wmuTOo3a B KIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHKpOIIpenaparax».

Jlaboparopnas pabota Ne 4. «3ydeHue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYHMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTuku. Mctopus pa3BuTHUs TEHETHUKU. Pojib HUTOIOTUM M 3MOPHOJOTHH B CTAHOBJIECHUM
reHeTuku. Bkian poccHiickux M 3apyOeKHbIX YUEHBIX B pa3BUTHE TC€HETUKU. METOJbl TeHETUKU (THUOPHUIO0JIOTMUYECKUA,
[IUTOTCHETUYCCKUM, MOJEKYIsIpHO-TeHeTHYeCKuii). OCHOBHBIE TEHETHYECKUE TOHATUS. [ eHeTHdyeckass CHUMBOJIMKA,
UCIIOJIb3yeMasi B CXeMax CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HACJEe0BaHUs MPU3HAKOB, YcTaHOBIeHHbIC . Menaenem. MoHOTHOpUIHOE CKpEIIMBAaHUE. 3aKOH
eauHooOpasusi THOPUIOB MEepBOro mnokojieHus. [IpaBuiio TOMUHHpPOBaHUS. 3aKOH paclIeIyieHUus MPU3HAKOB. [ umoresa
YUCTOTHI raMeT. [1ojIHOE U HeMoIHOE TOMUHUPOBAHMUE.

JuruOpuaHoe CKpeniMBaHue. 3aKOH HE3aBUCUMOTO HaclieJoBaHUS Npu3HAKOB. LluToreHernyeckne OCHOBBI
TUTHOPUAHOTO CKpelIMBaHUS. AHaIH3Upyollee CKpenuBaHue. VMcmosib3oBaHUE aHAIM3UPYIOMIETO CKPEUIUBAHUS IS
OTIpeJICIICHHs] TEHOTHUIIa OCOOH.

CuerienHoe HacjeaoBaHue nmpusHakoB. Pabora T. Moprana mo clieruieHHOMY HaclieloBaHHUIO reHoB. HapyiieHnue
CUEIJICHUS T'€HOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHAas TEOPHUS HACIECACTBEHHOCTH. [ €eHETUUECKUE KaPTHI.

I'enetuka moma. XpOMOCOMHOE OIpEAeieHUue Moja. AYTOCOMBI U IMOJOBBIE XPOMOCOMBI. ['OMOraMeTrHole H
rereporaMeTHble oprann3Mbl. HaciaenoBanue npu3HaKoB, CHEIJIEHHBIX C MTOJIOM.

N3MenunBOCTh. BHIIBI M3MEHUMBOCTH: HEHACIICICTBEHHAs M HACIEACTBEHHas. Poib cpenbl B HEHACIEICTBEHHOU
M3MEHYMBOCTU. XapaKTepUCTUKa MOAU(PUKAIMOHHOW M3MEHUYMBOCTH. BapwanMoHHBIA psAl ¥ BapuallMOHHAs KPHUBasi.
Hopma peakuum mnpusHaka. KoinuecTBEHHbIE W KadyeCTBEHHbIE MPU3HAKM U UX Hopma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHON H3MEHYNBOCTH.

HacnenctBennas, uin reHOTUMMYECKasi, ”3BMEHYMBOCTh. KoMOMHAaTHBHAS N3MEHYMBOCTH. M€i103 1 TTOJIOBO# TMpoliecc
— OCHOBa KOMOWHATMBHOW W3MEHYMBOCTH. MyTallMOHHAas W3MEHYMBOCTh. Kraccudukarus MyTanuii: TeHHEIE,



XpOMOCOMHBIE, T€HOMHbIE. HacToTa M mpuyuHbl MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHX PSAIOB B
HacneacTBeHHoM n3MeHunBocty H. M. BaBunosa.

BuesnepHas HaclIeICTBEHHOCTh U U3BMEHYUBOCTb.

['enetuka yenoseka. Kapuorumn yenoBeka. OCHOBHbIE METOJIbI TEHETUKH YEJIOBEKA: T€HEAIOrMUeCKHil, OJIM3HEIIOBbIH,
LUTOT€HETUYECKUM,  OMOXMMHUYECKUM,  MOJIEKYyJsipHO-TeHeTnyeckuil.  COBpEeMEHHOe  OINpeAelieHHe  T'€HOTHUIIA:
NOJIHOTEHOMHOE CEKBEHHPOBAaHHUE, T'€HOTHUNMPOBaHUE, B TOM uuciae ¢ nomompto II[[P-ananmnza. HacnmencrBeHHbie
3a00sieBaHUs YeJIOBeKa: TeHHbIEe 00JIe3HU, 00JI€3HU C HACJIEACTBEHHON MPEIpacioyioKEeHHOCThIO, XPOMOCOMHbBIE OOJIE3HU.
Comaruyeckue u reHepaTuBHble MyTauuu. CTBOJOBBIE KiETKH. [IpuHIMIBI 370pOoBOro obpasza >KU3HHU, JAUATHOCTHKH,
Npo(QUIAKTUKY U JICUEHUS TeHEeTHUECKUX 0oJe3Hel. MeauKo-reHeTHYecKoe KOHCYJIbTUPOBaHNE. 3HAUCHUE MEIUIMHCKON
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUMN YeTIOBEKa.

JdeMoHCcTpanum:

[Hoptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Pecosckuii, H. 1. BaBumnos.

Tabnuuel u cxembl: « MOHOTUOPHUIHOE CKPEIIMBAHUE U €T0 IIUTOTC€HETUYECKasi OCHOBAY, «3aKOH PaCIIEIVICHUS U €T0
[IUTOTEHETHYECKass OCHOBa», «3aKOH YHCTOTHI TrameT», «JurubpumnHoe ckpemuBanue», «lLluronoruyeckne OCHOBBI
TUTHOPUAHOTO CKpelluBaHusy», «Meio3», «B3aumopaeilcTBue aieabHBIX T'e€HOB», «l'@HeTHYeckue KapThl PACTEHHIA,
KUBOTHBIX U YEJIOBEKa», «I'€HeTHKa monay, «3aKOHOMEPHOCTH HACIEIOBaHHUs, CLUEIUIEHHOrO ¢ MoJioM», «KapuoTumsl
YelioBeKa W JKUBOTHBIX», «Buabsl m3MeHUMBOCTHY», «MonudukanuonHas wu3MeHYHMBOCTHY», «HacnemoBanue pesyc-
dakropa», «I'eHeTuka rpymni KpoBu», «MyTalmoHHasI ”3MEHUYUBOCTHY.

O6opynoBanue: Moxaenu-aniuMkanuu — «MoHOTHOpUAHOE  CKpelmuBaHue», «HemomHoe  JOMHUHHpPOBaHUE,
«lurunbpugnoe ckpenmBanuey, «llepekpéct xpoMocom», MUKPOCKOT U MUKpompenapar «/po3odunay (Hopma, MyTamnuu
(bOpMBI KPBUTBEEB U OKpPacKu Tena), repOapuit «I'opox moceBHOIN.

JlabopaTopHble M NpaKkTU4ecKne padoThbI:

JlabopatopHast pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U JIUTHOPHIHOTO CKPEIIUBAHUS Y
030 MBI HA TOTOBBIX MUKpOIIpEnapaTax».

JlabopatopHas padota Ne 6. «M3yueHne MOoAM(PUKAIMOHHON N3MEHYMBOCTH, MMOCTPOCHHUE BAPUAIIMOHHOTO psiia U
BAPHALIMOHHOW KPUBOI».

Jlaboparopnas padbota Ne 7. «AHanu3 MyTauuil y 1po30Quiibl Ha TOTOBBIX MUKpOIIpenapaTax».



[Ipaktuueckas padota Ne 2. «CocTaBiieHUE U aHATIU3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cesiekniust opranu3zmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusi Kak Hayka M TMPOLECC. 3apOoXkKIACHUE CENeKUUM M aoMmectukauus. Yuenue H. U. BaBunoBa o ueHtpax
MPOUCXOXKIEHNUS W MHOrooOpasusi KyJIbTYpPHBIX pacTeHuU. LIeHTpbhl NpoOUCXOXkKACHUS AOMAIIHUX >XUBOTHBIX. Copr,
nopoja, mTaMm.

CoBpeMeHHBIE METOJIbI CeleKIUU. MacCoBbI U WHAUBUIYATbHBIH OTOOPHI B CEJIEKIIMM PACTCHUM U YKUBOTHBIX.
Onenka skctepbepa. biuskopoacTBeHHOE cKpeniuBanue — UHOpuUAWHT. Yuctas nuHusg. CKpenIMBaHUE YHUCTHIX JTMHUM.
I'eTeposuc, unu rubpugnas cwia. HeponcrBeHHoe ckpemuBanue — aytopuaunr. OtnanéHHas ruopuan3anus u e€ yCrexu.
HckyccTBEHHBIM MyTareHe3 ¢ TOJYyYEHUE TMOJUIUIOWAOB. JIOCTMXKEHMS CENEKIMU PACTEHUM, JKUBOTHBIX W
MUKPOOPTraHU3MOB.

buorexHonorus kak oTpacib Tpou3BojcTBA. ['eHHass wHXXeHepus. Otanbl co3fnanus pexomOuHantHOM JIHK wm
TpaHCTeHHBIX opraHu3MoB. Kierounas wHxeHepus. Knetounsie KyiabTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTECHHUIA.
KnonupoBanue BBICOKOTPOAYKTHUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKHUE U ITUYECKHE MPOOJIEMBI.
I'MO — renetndecku MOAU(PUITMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanumu:

[Toptpetsr: H. . BaBumnos, . B. Muuypum, I'. [I. Kapneuenko, M. ®. lBaHOB.

Tabmumelr u cxembl: Kapta «LIeHTpBI NPOUCXOXKICHHS W MHOTO00pa3us KyJbTYPHBIX pacTeHui», «llopossl
JIOMAIIIHUX XUBOTHBIX», «CopTa KyIbTYpHBIX pacTteHui», «Otnanéunas rubpunmuzanus», «Pabotel akamemuka M. .
WanoBay, «llomumnounusa», «OObekThl  OuoTexHonorum»,  «Kierounsle  KydbTypbl U KJIOHHPOBAHHUE,
«KoHcTpyHnpoBaHU€e U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJSDKM TUIOJAOB M KOPHEIUIONOB MUKHX (GOPM M KYJIBTYpHBIX COPTOB pacTeHUM, repOapuit
«CenbCKOX03IICTBEHHBIE PACTCHHUS.

JlabopaTopHble M NpaKkTU4ecKne padoThbI:

Okckypcusi «OCHOBHBIE METOJbI U JIOCTUYKEHHUSI CENEKIIMU PACTEHUU M KUBOTHBIX (HA CEJIEKIMOHHYIO CTaHIIUIO,
IeMEHHYI0 (epMy, COPTOUCTIBITATENIPHBIA YYacTOK, B TEIUIMYHOE XO3SIMCTBO, JIAOOPATOPHIO arpOyHHBEPCHUTETA WIIA
Hay4YHOT'O IICHTPA)».



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMELBI 110 BHMOJIOTMHM HA BA30BOM VYPOBHE
CPEIHEI'O OBIIEI'O ObPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBnMBaloTCid TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOYy4alolUMHUCS MPOrpaMm
CpelHero oomero oopa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U MIPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMUYHOCTHBIX pE3yJbTAaTOB OCBOEHUS mpeameTa «buosorusy BbIAEIEHBI CIEAYIONIME COCTABISIONIUE:
OCO3HAaHHWE OOYYAIOMIMMHCS  POCCHUMCKON  Tpa)XJaHCKOW  HWJEHTUYHOCTH — TOTOBHOCTHU K  CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTIPENICIICHUIO, HAIMYNE MOTHBAIMU K OOy4EeHHIO OMOJOTHUHM, IeJICHAINPaBICHHOE Pa3BUTHE
BHYTPEHHUX YOCXKJCHUN JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH MW HMCTOPUYECKUX TPaAUIUNA pa3BUTHUS
OMOJIOTMYECKOTO 3HAHMs, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JIESITEIHHOCTH
IIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMHU, MPUCYITUMH CHUCTEME OMOJIOTMYECKOTO 0Opa30BaHUs, HAIMYHUE DKOJIOTHUYECKOTO
IPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTH 1€ U CTPOUTH )KU3HEHHBIC TJIaHBI.

JIn4HOCTHBIC PEe3ynbTaThl OCBOSHUS TpeaMeTa «buonorusy HOCTUTalOTCs B €IMHCTBE YUEeOHOW W BOCIUTATEIBLHOU
NEATEIBHOCTA B COOTBETCTBHUU C TPAJULMOHHBIMU POCCUUCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKHUMH M JTYyXOBHO-
HPABCTBCHHBIMU 1IEHHOCTSMH, IPUHSATHIMU B OOIIECTBE MPaBUIaMU U HOPMaMHM MOBEJEHUS M CIIOCOOCTBYIOT Mpolieccam
CaMOII03HAaHMS, CAMOBOCIIUTAHUSI M CAMOPA3BUTHS, PA3BUTUS BHYTPEHHEH MO3UIIMUA JTUYHOCTH, TATPUOTU3MA, YBAXKEHUS K
3aKOHY W IIPaBOIOPSIKY, YEJIOBEKY TpyAa W CTapIIeMy IOKOJCHUIO, B3aUMHOIO yBa)K€HHUs, OCpEKHOTO OTHOIIEHUS K
KYJIbTYPHOMY HAaCJIEUIO U TPAAULKSIM MHOTNOHAIMOHAIBHOIO Hapoaa Poccuiickoint denepannn, Npupoie U OKPyk arolen
cpexne.

JIM4HOCTHBIEC pe3ybTaThl OCBOCHUS y4eOHOTO npeameTa «bruomorusy J0MKHBI OTPaKaTh TOTOBHOCTh U CTIOCOOHOCTH
00ydJaromuxcss PYKOBOACTBOBATHCA CHOPMUPOBAHHONW BHYTPEHHEHW IIO3HMIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TO3UTUBHBIX BHYTPEHHUX YOEXKIECHHWI, COOTBETCTBYIOUIUX TPAJUIMOHHBIM LEHHOCTSIM POCCUUCKOTO
o0IIecTBa, paclupeHne KU3HEHHOTO OIBITAa M OIbITa JEATeILHOCTH B MPOIECCE PEaTM3ali OCHOBHBIX HAIpaBICHUIN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:



1) rpakaaHCKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3ZUIIMU O0YUYaIOIIETOCsd KaK aKTUBHOI'O W OTBETCTBEHHOI'O WJIEHAa POCCHMCKOTO
00I11eCTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEHN, YBAKEHNUE 3aKOHA U MPABOMOPS/IKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON AESATEILHOCTH NPHU CO3JaHUU YUEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U
MO3HABATEJIBLHBIX 327124, BBIMOJTHEHUH OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPEEsATh COOCTBEHHYIO TO3UIIMIO TTO OTHOIIICHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YYHUTHIBATH B CBOUX JCHUCTBUSX HEOOXOIMMOCTh KOHCTPYKTHBHOT'O B3aMMOJICWCTBHS JIIOJEH C pa3sHBIMU
yOXKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSMH U COIUATIBLHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS] Y4YEOHBIX, IIO3HABATEIBHBIX H
UCCJICIOBATEILCKUX 3aJ1a4, YBAKUTEIHLHOTO OTHOIICHUS K MHEHHMIO ONIIOHEHTOB IMPU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKOMN IpakIaHCKOW MIEHTUYHOCTH, MATPUOTU3MA, YBAXKEHHSI K CBOEMY HapoAdy, UyBCTBa
OTBETCTBEHHOCTH Iepe PoMHOM, TOPAOCTH 3a CBOM Kpail, CBOIO PoanHy, CBOM A3bIK U KYJIbTYpPY, IPOLUIOE U HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEAUI0O W MaMSATHUKAM MPUPOJbI, TOCTHkKEHUsM Poccun B Hayke,
UCKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPYIIE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE OWOJIOTHH, TOHUMAHUS 3HAYCHHUS
OMONIOTMY B TTO3HAHUM 3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIeCTBa;

uzeitHas yoexaEHHOCTh, TOTOBHOCTH K CITY>KEHHUIO U 3ammuTe OTe4ecTBa, OTBETCTBEHHOCTH 3a €T0 CYAh0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TTOBEICHUS;

CIOCOOHOCTh OILICHMBATh CUTYallUI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha MOpPaIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;



OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYMBOTO OYyAYLIEro;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM POAMUTEISIM, CO3JAHHUIO CEMBU HAa OCHOBE OCO3HAHHOIO NPHUHATHS LEHHOCTEU
CEMENHOM KU3HU B COOTBETCTBUMU C TpaguLIUsIMU HapoaoB Poccuy;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIICHHE K MHUPY, BKIIOUAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPY/a,
00I111eCTBEHHBIX OTHOIIICHU;

MOHMMAaHUE 3MOIMOHATIBHOTO BO3JEHUCTBUS )KUBOW MPUPOJIBI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKCHHIO B Pa3HbIX BHJAAX MCKYCCTBAa, CTPEMJICHHE MPOSIBIISITh KayeCcTBa TBOPUYECKOMU
JIMYHOCTH;

5) puzuveckoro BocnuTaHusl, GOpMHUPOBAHUS KYJIHTYPbI 310POBbS U SMOIUOHAJIBHOTO 0JIArOMOJIyYHS:

NOHMMaHWE M pealu3alus 3I0pOBOro M 0Oe3omacHOro oOpa3za KU3HU (30pOBOE TMHUTAaHHUE, COONIOCHHE
TUTUEHUYECKUX TIPABUJI U HOPM, COQTAaHCUPOBAHHBIN PEXKUM 3aHIATHH U OTIbIXa, peryisipHas (u3UdecKas aKTUBHOCTS),
0epe’KHOT0, OTBETCTBEHHOT'O ¥ KOMIIETEHTHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IEHHOCTH NPAaBWJI HMHAMBUAYAJIBHOTO W KOJUIEKTMBHOTO O€30MacHOTO TMOBEACHUS B CHUTYalUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

OCO3HaHHE MOCJIEJACTBUI U HEMPUATUS BPEIHBIX MIPUBBIUEK (YIIOTPEOIEHUS aTKOT0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTEepPCTBa, TpyAoitolue;

TOTOBHOCTh K AaKTUBHOW JEATEIbHOCTH TEXHOJOTHYECKOW W COIMAIbHOM HANpPaBICHHOCTH, CIOCOOHOCTH
VHHUIMHAPOBATH, INIAHUPOBATh U CAMOCTOSTENBHO BBIITOJIHATD TAKYIO IESITEIbHOCTD;

MHTEPEC K pa3IMUHBIM chepam npodeccHoHaTbHOM NeATeTbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp OymyIiei
npodeccun u peaan30BbIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHBI;

TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 11eTIec000pa3HOe OTHOUIEHUE K TPUPOJIE KaK UCTOYHUKY KU3HU Ha 3emile, OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHSI SKOJOTMYECKON KYJIbTYphl: MPUOOPETEHHE OMNbITAa IJIAHUPOBAHUS IMOCTYNKOB M OLICHKH HX
BO3MOXHBIX MTOCTIECICTBUUI I OKPY’KAIOIIEN CPEbI;



OCO3HAHME II100aJBHOTO XapaKkTepa 3KOJIOTMUYECKUX MPOOJIEM U MyTEN UX peLIeHUs;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUH OMOJIOTUM 3HAHHUS W YMEHHMs MPHU PEUICHUH MpoOJeM,
CBSI3aHHBIX C PAIlMOHAJIBHBIM IPHUPOAOINOIb30BaHUEM (COOJIIOIEHUE MPABUI MOBEJAEHUS B MPUPOJE, HANPABICHHBIX Ha
COXpaHEHHE PaBHOBECHUS B IKOCHUCTEMAaX, OXpaHy BHUJIOB, SKOCUCTEM, Ouochephl);

AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCALIMX BpPEN OKPYXKAIOLIEH IPUPOJHOM Cpele, YMEHHUE IPOrHO3UPOBATH
HEeOJIaronpusATHBIE YKOJIOTHUECKHE MOCIEACTBUS MPENPUHUMAEMbIX IEUCTBUNA U MTPe0TBpaIaTh UX;

HaJIMYUE PA3BUTOTO SKOJOTMYECKOTO MBILIIEHUS, YKOJIOTMYECKON KYJIbTYpbI, ONbITa AEATEIBHOCTH SKOJIOTMYECKON
HAIIPaBJIEHHOCTH, YMEHHsI PYKOBOJCTBOBATbCSA MMH B IO3HABATEIbHOW, KOMMYHHKATHBHOM M COLIMAIBHON NPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B PAKTUYECKOU JIEATEIIBHOCTH 3KOJIOrMYECKON HANPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
NPAKTUKHU, OCHOBAHHOT'O HA JIUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UWUTATEJIBCKOM KYJIbTYpbl KaK CpPEICTBAa B3aUMOAECHCTBUS MEXAY JIIOJbMHU U
NO3HaHMS MUPA;

NOHUMaHHe crenudUuKd OUOJIOTHMM KaK HayKH, OCO3HaHHUs €€ poiu B (OPMHPOBAHUM PALMOHAIBLHOTO HAYYHOTO
MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXalolleM MHpE KaK O €JUHCTBE MPHUPOJbI, YeOBEKa U
oO0IIeCTBa, B TO3HAHUHU MIPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIEM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH ISl COBPEMEHHOM ITMBUIIM3AIMK: 00ECTICUeHUS] HOBOTO YPOBHS Pa3BUTHS
MEIUIMHBI, CO3JaHUE TEPCIEeKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX peIiaTh pEeCcypcHble MPOOJIEMbl PAa3BUTHUS
YeJI0BeUeCTBa, MOMCKa MyTel BbIXOAa U3 INI0OATBHBIX SKOJIOTMUECKUX MpobieM 1 obecrieueHus nepexoa K yCTOUNYUBOMY
Pa3BUTHIO, PALIMOHATIBHOMY MCIIOJIB30BaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KHU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMUYECKUX 3HAHMW B LIENSAX MOBBIMICHUS OOLICH KyJIbTypbl, €CTECTBEHHO-
HAy4YHOW TPAMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHONW T'PaMOTHOCTH oOOydaromuxcsi, (GopMupyemMon mnpu
M3y4YEeHUN OUOJIOTHH;

MOHMMaHUE CYIIHOCTH METOJIOB IMO3HAHUS, MCIOJb3yEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh

noJlydyaeMble 3HaHUA JUIsl aHalu3a U OOBSCHEHUS SIBICHUN OKPYXKAIOIIETO MHpa M MPOUCXOASIIMX B HEM HM3MEHEHUH,



yYMEHHUE JieJ1aTh OOOCHOBAHHBIE 3aKIIOYEHUS HA OCHOBE HAyUYHBIX (DAKTOB M MMEIOUIMXCA JAHHBIX C LENbI0 MOJYyYEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JJId pelieHHus MNpoOdJieM B pealbHBIX
KU3HECHHBIX CUTYaIHsIX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JAESITEIbHOCTH, TOTOBHOCTb OCYILECTBIATh INPOEKTHYIO M HCCIIENOBATEIBCKYIO
NEeSTENbHOCTh UHIUBUYAIBHO U B TPYIIIE;

TOTOBHOCTb M CITIOCOOHOCTh K HEMPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY MOJIYYEHHIO HOBBIX
3HAHHUM 1O OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTIAMM.

METANPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHUS ydeOHOro nmnpenMera «buosjorusi» BKIIOYAIOT: 3HAYUMBIC TS
dbopMupoBaHUs MHPOBO33PEHUS OOYYAIOMIUXCS MEXKIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIeHAYYHbIC TOHSITHS,
OTpakarolue 1EeJOCTHOCTh HAYYHOU KapTHUHBI MUpPa M CHEIU(UKY METOJOB MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX
Haykax (BEIEeCTBO, SHEPTHUs, SBJICHHE, MPOIIECC, CUCTeMa, HAYYHBIA (PaKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHs, HCCIEIOBaHUE, HAONIOJCHHE, W3MEpPEeHHEe, SKCIEPUMEHT M JPYruX), YHUBEpCaJbHbIE Yy4deOHBIE AEHCTBUS
(mo3HaBaTeNnbHBIE, KOMMYHUKATHBHBIC, PpETYyJISTUBHBIE), oOecreuynBaromue (GopmupoBanne  (QyHKIMOHAIBHOU
IPaMOTHOCTH ¥ COLMAJIBHON KOMIIETEHIIMH OOYyYarolIuXcsi, CIOCOOHOCTh OOYYalOIIUXCS MCIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKHME 3HAHWA W YHUBEpPCAJIbHbIC Yy4deOHBbIC JCHCTBUS B TIIO3HABATEIBHOU U
COLMAILHOM MTPAKTHKE.

MeranpenMeTHbIe Pe3yIbTaThl OCBOCHHUS MPOTPAMMBI CPETHEr0 00111eT0 00pa30BaHUs JOHKHBI OTPAKATH:

OBiaeHne yHMBEPCAJIbHBIMH Y4eOHBIMH M03HABATEIbHBIMHY J1€iCTBUSMMU:

1) 6a30Bble JOTrHYECKHE TeHCTBHI:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTYAIM3UPOBATH MPOOIEMY, paccCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJBb30BaTh IMPU OCBOCHUM 3HAHUW MOPHUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a, CUHTE3a, CpaBHEHMS,
KJaccupukanuu, o0O0OIIEHHS), PACKPBIBATH CMBICI OHOJOTMYECKUX MOHSATUN (BBLACNSITh HUX XapaKTEpPHbIE MPU3HAKH,
YCTaHaBIIUBATh CBSI3U C IPYTUMHU MOHSATUAMHU);



ONpENENATh LENN AEATEIBHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUM HX JOCTHKEHHS, COOTHOCUTH PE3YJIbTAThI
NEATEIHOCTH C ITOCTABJICHHBIMU LIEJISIMU;

UCII0JIb30BaTh OMOJOTUYECKUE MOHATHUS 11l OOBsICHEHUS (DAKTOB U SIBICHUM )KUBOU IPUPOABL;

CTPOUTH JIOTHYECKUE pacCykKIeHUs (MHIYKTUBHBIE, JENYKTUBHBIC, MO AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M
MIPOTUBOPEYHS B pACCMATPUBAEMBbIX SIBICHUSX, (POPMYIUPOBATH BBIBOIBI U 3aKIIIOUEHUS;

OPUMEHATh CXEMHO-MOJEIbHBIE CPEACTBA JJISl MPEACTABICHUS CYIECTBEHHBIX CBS3€M M OTHOLIEHWW B M3Y4YaeMBbIX
OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYM pPA3HOTO pOJA, BBISBICHHBIX B Pa3IUYHbIX HH(DOPMAIMOHHBIX
UCTOYHMKAX;

pa3pabaTbiBaTh IUIAH pELICHUS NpoOJieMbl ¢ YYETOM aHalIM3a HMMEIOMIMXCS MaTepHAIbHBIX M HEMaTepHaIbHBIX
peCypCoB;

BHOCUTH KOPPEKTHUBBI B JI€ATEIBHOCTb, OLIEHUBATh COOTBETCTBUE pE3YJIbTATOB LEJSAM, OLEHHBAaTh PHUCKHU
NOCJIEICTBUH AEATEIbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH pPabOTy B YCJIOBHUSX PEATbHOTO, BHUPTYAIbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOJICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE IEHCTBUS:

BJIA/ICTh HAaBBIKAMHU YYE€OHO-HCCIIEIOBATEIBCKON W TMPOEKTHOM MAESITeNbHOCTH, HAaBbIKAMU pa3peuieHusi mnpooiem,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJOB pEUICHUS MPAKTHYECKUX 3a/1ad, MPUMEHEHHIO
Pa3IMYHBIX METOAO0B ITO3HAHUSI,;

UCIIOIB30BaTh PA3JIMYHBIE BUABl JEATCIBHOCTHM IO IIOJIYYEHWI0O HOBOI'O 3HAHWsA, €ro HMHTEPIpPETALuH,
peoOpa30BaHUIO U IPUMEHEHUIO B yUeOHBIX CUTYalUsIX, B TOM YHCJIE MPU CO3/1aHUU YYEOHBIX U COLUANIBHBIX IPOEKTOB;

(opMupoBaTh HAYYHBIN THUIT MBIIIJICHHS, BJIaJIETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METOJaMH;

CTaBUTbH U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4U B 00Pa30BaTEIbHON ACSITEIBHOCTU U )KU3HEHHBIX CUTYaLIHUAX;

BBISIBJIATh IPUYNHHO-CIICCTBEHHBIE CBSI3M U aKTYaJU3UPOBATh 3a7ady, BBIABATATh TUIIOTE3Y €€ PELICHUS, HAXOAUTh
apryMEHTBHI JUIs JOKA3aTeNIbCTBA CBOUX YTBEPKIACHUM, 3a1aBaTh IAPAMETPHI U KPUTEPHUH PELLICHHUS;

AHAJM3MPOBATh IIOJYYEHHBIE B XOJ€ PELICHMs 3aJa4d pe3yJbTaTbl, KPUTUYECKH OLEHUBATH MX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSAX;



JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITH LI€JIEHANIPABIEHHBIN MOKUCK MEPEHOCa CPEJICTB U CIIOCOOOB ACHCTBUS B MPO(ECCHOHATIBHYIO CPENY;

YMETh MEPEHOCUTDH 3HAHUS B TTO3HABATEILHYIO U MPAKTUYECKYIO 00JACTH KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE WJEU, MpejaraTh OPUTHMHAIbHBIE MOAXOJbI W pElIeHUs, CTaBUTh NPOOJEMBbI U 3ajauyw,
JOTYCKAIOIIHNE AIbTEPHATUBHBIE PEIICHUSI.

3) paboTa ¢ uHpopManmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHPoOpMaluu (TEKCTe Yy4eOHOro mOocoOUs, HAy4YHO-TIOMYJISPHOMN
auTepaType, OMOJOTUUECKUX CIOBapsX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
uHOOpPMALIMIO Pa3IMYHBIX BUJAOB © (GOpPM TIPEACTABICHUS, KPUTUYECKH OIICHUBAaTh €€ JOCTOBEPHOCTh U
HEMPOTHBOPEUYUBOCTH;

dbopMyTHUpOBATh 3alPOCHl M MPUMEHSATh PA3IUYHBIE METOJbI MPU MOUCKE M OTOOpe Omosiorndeckor mHpOpMaInH,
HEO0OXOIMMOM /1JIs1 BBITIOJIHEHHSI YUEOHBIX 3a/1a4;

IpUOOPETATH OMBIT UCTIOIH30BAHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN, COBEPIIEHCTBOBATH KYJIbTYPY
AKTUBHOT'O UCIIOJIb30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOUPATh ONTUMANIbHYIO (hOpMY MpeacTaBlieHUs OUOJOTrHYecKoi MHpopMaluu (CXeMmbl, rpaduky,
IarpaMMbl, TaOJIUIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN f3BIK B KayeCTBE CPENCTBAa MpU paboTe ¢ OMoJOrHYecKod HH(OpMaluen: MPUMEHSThH
XUMHYECKHUE, (PU3NUEeCKUe U MaTEMAaTHYECKUE 3HAKU U CUMBOJIBI, (POPMYJIbI, a00peBUATYpY, HOMEHKIIATYPY, UCIIOJIb30BaATh
¥ IpeoOpa3oBBIBATH 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMU PACTIO3HABAHUS U 3aIIUTHI HHPOpMaIUU, HHOOPMAITMOHHON O€30MaCHOCTH JINYHOCTH.

OByajgeHue yHUBEPCATbHBIMA KOMMYHUKATHBHBIMY JIECTBUSIMH :

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCeX cdepax >KU3HHW, aKTHBHO YYacTBOBATh B JUAJOre WM JUCKYCCHH TIO
CyIlleCTBY 0O0CYyX/IaemMoil Tembl (yMEHHUE 3aJaBaThb BOIPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCHUTEIBHO BBIMOJIHEHUS
npejiaraeMoi 3ajauu, y4uThIBaTh HHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JPYTUX YYACTHUKOB AHAIIOTa UJIH JUCKYCCUN);



pacmo3HaBaTh HEBepOaJbHBIC CPEACTBA OOIICHUS, TOHMMATh 3HAYCHHE COIMAJBHBIX 3HAKOB, TPEINOCHIIOK
BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYaIllUi, yMETh CMSTYaTh KOH(DJIUKTHI U BECTH TIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMH CITIOCOOaMH OOIECHUS W B3aUMOCHCTBUS, TIOHUMATh HAMEPEHUS JNPYTUX JIIOJEH, TPOSBIATH
YBOXHUTEIIBHOE OTHOIICHUE K COOECETHUKY U B KOPPEKTHOU opMe (HOopMyTUPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C HCIIOIh30BAHUEM SI3IKOBBIX CPEJ/ICTB.

2) cOBMeCTHAs IeATEJIbHOCTh:

NOHMMATh W WCIIOJIb30BaTh MPEUMYINECTBAa KOMAaHIHON Y WHIUBUIYAJIbHONH PabOTHI MPHU PEIICHUHA OMOIOTHYCCKOM
npoOJieMbl, 00OCHOBBIBaThH HEOOXOIUMOCTh NMPHUMCHEHHS TPYIIOBBIX ()OPM B3aUMOJCHCTBUS TPH PEIICHUN ydeOHOU
3a1a4H;

BBIOMPATh TEMAaTUKY U METObI COBMECTHBIX JICHCTBUH C y4ETOM OOIIUX MHTEPECOB U BO3MOXKHOCTEH Ka)KJ0T0 YIcHa
KOJIJIEKTHBA;

NPUHUMATh IIEJTM COBMECTHOM JCATEIBHOCTH, OPTraHU30BLIBATh M KOOPJAMHUPOBATH JACHCTBUSA 1O €€ JTOCTHIKCHUIO:
COCTaBIIATh IUIaH JIEWCTBHMA, PaCIpEACNIATh POJNIH C YIETOM MHEHUH YYaCTHHUKOB, OOCYKIATh PE3yJbTaThl COBMECTHOM
paboTHI;

OIICHMBAaTh KAayeCTBO CBOCTO BKJIaJla W KaXJIOrO yYacTHMKA KOMaHIbI B OOIIUI pe3yJabTaT MO pa3paboTaHHBIM
KPUTCPHUSIM;

npeJjiaraTh HOBBIC IIPOSKTHI, OLICHUBATh UJICH C ITO3HIIMA HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYCCKON 3HAYNMOCTH;

OCYIICCTBIISITh ITO3UTUBHOE CTPATETMYCCKOE IIOBEJCHUE B PA3IMYHBIX CHUTYaIMAX, MPOSBIATH TBOPUYECTBO U
BOOOpakeHue, ObITh HHUITHATHBHBIM.

OBJajieHNe YHHBEPCAJIbHBIMH PeryJATHBHBIMH JIeHCTBUSIMU:

1) camoopraHu3amnus:

HCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHMS IS BBISIBIICHUS MPOOJIEM U UX PEIICHUS B )KU3HCHHBIX M YUCOHBIX CUTYAITUsX;

BBIOMpaTh HA OCHOBE OMOJIOTHYECKUX 3HAHHH IIEJICBBIC M CMBICIIOBBIC YCTAHOBKH B CBOMX JCHCTBUSIX M MIOCTYIIKAX 10
OTHOIIICHHIO K JKHBOU MPHUPOJIE, CBOEMY 3JI0POBBIO M 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEILHO OCYIICCTBJISATH MO3HABATEIBHYIO JICATEIBHOCTD, BBISBIATH MPOOJIEMBI, CTAaBUTh U (DOPMYITHPOBATH
COOCTBEHHBIC 33/1a4d B 00Pa30BaTEIIFHOM JICATEILHOCTH U KU3HCHHBIX CUTYAIIHSIX;



CaMOCTOSITEJIbHO COCTAaBISATh IUJIAH pELIeHUs MpoOJeMbl € YYETOM HMEIOIIMXCA PECYpCOB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpATh paMKH Y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTh 34 PEILICHHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO IIMPOKON SPYAUIMU B Pa3HBIX OO0JACTAX 3HAHUN, MOCTOSTHHO
NOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIILHOCTh, OLEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEIISM;

BJa/IETh HABBIKAMM TI103HABATEIbHOM pedIEeKCHMM KaK OCO3HAHMS COBEpPIIAEMBIX JIEUCTBUM W MBICIUTEIbHBIX
IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIIOJIb30BAaTh NMPUEMBI peIEKCUU ISl OLIEHKH CUTYalluu, BEIOOpa BEPHOIO
peleHus;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

[IPUHUMATh MOTHUBBI U apT'yMEHTHI APYIUX IIPU aHAJIU3€ PE3YyJIbTaTOB AEATCIbHOCTH;

3) npuHsATHE ce0s1 U APYTUX:

IPUHUMATh ce0sl, TOHUMasi CBOU HEJOCTaTKH U JOCTOMHCTBA;

[IPUHUMATh MOTUBBI U aPTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB IEATCIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO IPYrUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP € MO3UIMU JPYTOro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtnbie pe3ynbTaThl ocBoeHUs mporpammMbl COO mo Ouosoruu Ha 6a30BOM ypOBHE BKITFOUAIOT CHieIU(HIecKue
it yaeOHoro mpenMera «bruonorus» HaydHbIE 3HAHWS, YMEHHS U CIIOCOOBI ACHCTBUI 1O OCBOCHHIO, MHTEPIIPETAIIUU U
nmpeoOpa3oBaHUI0 3HAHWM, BUABI JEATEILHOCTH TIO TIOJYYEHHWIO HOBOTO 3HAHWS W NPUMEHEHHWIO 3HAHWUU B Pa3JIMYHBIX



y4eOHBIX CUTYyalUsX, a TAKKE B PEATbHBIX KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX ¢ Ouosioruei. B mporpamMmme npenMeTHbie
pe3yabTaThl IPEACTaBICHBI IO rogaM 00y4YeHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeameta «buonorus» ¢ 10 knacce NOMKHBI OTPakKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ M POJIM OMOJIOTUM B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B
dbopMupOBaHUY COBPEMEHHOM €CTECTBEHHO-HAYYHOU KaPTUHBI MHUPaA U HAYYHOTO MUPOBO33PEHUS, O BKJIAJE POCCUNUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOIOTUM, (DYHKIIMOHATHLHOW TPAMOTHOCTHU YEJIOBEKA ISl pelIeHUs
YKU3HEHHBIX 3a]1a4;

yMEHHUE PacCKpbIBaTh COACPKaHUE OMOJIOTMYECKUX TEPMUHOB M TOHSTUMN: JKU3Hb, KJIETKA, OPTaHU3M, METa00JM3M
(oOMEH BeIIEeCTB M TMPEBpAIlEHUE DHEPruu), TOMEOCTa3 (CaMOperyJsius), ypOBHEBas OpPraHU3alMs >KUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHUE (PENPOAYKIIUS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHUE;

yMEHUE u3Iaratb OWOJOTUYECKHWE TeOpuH (KJIETOYHAsl, XPOMOCOMHAas, MYyTallMOHHAs, IIEHTpaJbHAs J0TMa
MOJIeKYJIsIpHOUM Ouosoruwm), 3akoubl (I'. Mennaens, T. Moprana, H. Y. BaBunosa) u ydenus (o meHTpax MHOrooOpasus u
POUCXOKAECHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpenensiTe rpaHULbl UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOJJaMU HAyYHOT'O TMO3HAHUS B OMOJIOTHH: HAOJI0/IEHUE U ONMCAHUE KUBBIX CHCTEM, MPOI[ECCOB U
SBJICHUW, OPTaHU3aIUs U MIPOBEICHUE OMOJIOTHYECKOT0 SKCIIEPUMEHTA, BBIJIB)KEHHUE THIIOTE3bl, BHISIBICHUE 3aBUCUMOCTU
MEXIy HCCIeAYyEeMbIMU BETUYMHAMHU, OOBSCHEHHE TMOITYYEHHBIX PE3YJIbTATOB, MCIOIH30BAHHBIX HAYYHBIX MOHSTHUH,
TEOPUH U 3aKOHOB, YMEHUE J€JaTh BBIBOJbl HA OCHOBAaHHUHU IOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYLIECTBEHHBIE IIPU3HAKA BHUPYCOB, KJIETOK IPOKAPUOT U DYKAPUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX OpPraHU3MOB, OCOOCHHOCTH TIPOIECCOB: OOMEHa BEIIECTB W MPEBpAIICHUS DSHEPIHH B KIIETKE,
doTocuHTE3a, TMJIACTHYECKOTO ¥ ODHEPreTHYECKOro OOMEHa, XEeMOCHMHTE3a, MHTO3a, MeWo03a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHUS, MHWBUAYaJIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHeE3);

YMEHHUE TPUMEHSTh MOJYyYCHHBIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKHX MPOILIECCOB W SIBICHUM, IS MPUHSATHS
MPAKTUYECKUX PEIICHH B TMOBCEIHEBHOW XU3HU C IEJIbI0 OOecredeHus] O€30MacHOCTH CBOETO 3J0POBBbS U 30POBbS
OKpYKaIOUIUX JIOAEH, COONIIOACHUS HOPM TIpaMOTHOTO MOBEJACHUS B OKpYyXKarouled NPUPOAHOM cpelie, MOHUMaHUE
HEOOXOIMMOCTH HCIOJIb30BAaHUSI JOCTIKCHUW COBPEMEHHOW OWONOTMM ¥ OWOTEXHOJOTHH Ui  PalMOHAIBHOTO
MIPUPOIOTIOJIL30BAHUS,



YMEHHE peIllaTh JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- W JUTUOPHUIHOE CKpEUIMBaHHE, CLEIICHHOE
HACJIEJOBAHUE, COCTaBJSATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHUS MM TPEACKa3aHWs HACIEJOBAHUSA MPHU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBINOJIHATH JA0OpATOPHBIE M NpaKTHUYECKUE pabdoThl, cOOMIOAAaTh MpaBuia MpU paboTe ¢ y4eOHBIM U
71a60paTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTUYECKU OIICHHBATh M WHTEPIPETHPOBATH WHPOPMAIUIO OMOIOTUYECKOTO COJIEPIKaHUsl, BKIFOYAIOUTYTO
NICeBJIOHAYYHbIC 3HAHWS W3 pA3JIMYHBIX HCTOYHUKOB (CpElICTBA MacCOBOW HH(OpMAIMU, HAYYHO-TMOMYISIPHEIC
MaTepHaJbl), STHUECKHE aCTIEKThI COBPEMEHHBIX UCCIICIOBAHMI B OMOJIOTHH, MEIUIINHE, ONOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHMs, 0000mas OUONIOrMuecKyr0 UHPOpMALUIO U3
HECKOJIbKMX UCTOYHHKOB, TPAMOTHO UCIIOJIB30BATh IOHATUHHBIN anmapar OMOJIOTHH.

[IpenqmeTHBIC pe3yabTaThl OCBOEHUS yueOHOTO ipeameTa «buonorus» ¢ 11 Knacce NOIKHBI OTPAXKATh:

cOpMUPOBAHHOCTh 3HAHWUH O MECTE€ M pPOJIM OHWOJOTMH B CHCTEME HAay4YHOTO 3HAHHs ECTECTBCHHBIX HayK, B
(bopMHUpPOBaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA U HAYYHOTO MUPOBO33PEHUS, O BKIIAJIE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (PYHKIIMOHAIBHOW TpPaMOTHOCTH 4YEJOBEKa [Jisi pelIeHUs
’KU3HEHHBIX 33/1a4;

yYMEHHE PacKpbIBaTh COJIepKaHUE OMOJIOTHYECKUX TEPMUHOB M MOHSATUN: BUJ, MOIMYJSIUS, TeHOPOH, DBOJIOLHUS,
JBIDKYIIUE CUIIBI ((DAaKTOPBI) SBOIOMMH, TPUCIIOCOOIEHHOCTh OPTaHM3MOB, BH000pa30BaHUe, PKOJOTHUUECKHE (DaKTOPHI,
HKOCUCTEMA, IPOAYLIEHTHI, KOHCYMEHTHI, PEIYIICHTHI, IIEMU MUTaHUs, IKOJIOTHYeCcKasi mupaMuaa, OuoreoreHos, onocdepa;

yMEHHE U3JIaraTh Ouojoruyeckue teopun (dBororonHast teopust U. [lapBuHa, CMHTeTUYECKAst TEOPUS SBOIIOLNN),
3aKOHbI M 3aKOHOMEpPHOCTU (3apojplimieBoro cxonacra K. M. Bbapa, uepenoBaHus TJIaBHBIX HalpaBiI€HUW W MyTel
spomoruu A. H. CesepiioBa, yuenus o 6uochepe B. U. Bepruanckoro), onpenensiTe TpaHUIbl UX TPUMEHUMOCTH K KUBBIM
CHUCTEMaM;

YMEHHE BIIaJ€Th METOIaMU Hay4YHOTO TIO3HAHMSI B OMOJIOIMH: HaOIIOIEHNE U ONHMCAaHUE KHUBBIX CUCTEM, ITPOLIECCOB U
SBJICHUI, OpraHU3alysl U MPOBEJCHUE OMOJIOTHUECKOTO SKCIIEPUMEHTA, BBIIBUKCHHE TUIIOTE3bI, BHISIBICHIE 3aBUCUMOCTH
MEXIy HCCIEAYyEeMbIMH BEITUYMHAMU, OOBSCHEHHE IOIYYCHHBIX PE3yJIbTAaTOB, MCIOJB30BAHHBIX HAYUHBIX MOHITHH,
TEOPHil U 3aKOHOB, YMEHUE JIeJIaTh BHIBO/IBI HA OCHOBAHHH IMOJIYYEHHBIX PE3YyIbTaTOB;



YMEHHE BBIICTATH CYIICCTBEHHBIC IPU3HAKH CTPOCHUS OMOJIOTHYECKUX 00BEKTOB: BUAOB, TOIMYJISIIIUI, TPOIYIICHTOB,
KOHCYMEHTOB, PEAYIICHTOB, OHOTEOIEHO30B U IKOCHCTEM, OCOOCHHOCTH MPOIECCOB: HACIEICTBEHHOW W3MEHYHBOCTH,
€CTECTBEHHOTO 0TOOpa, BHA000pa30BaHMs, MPHUCIOCOOJICHHOCTH OPTaHU3MOB, NEHCTBHS JKOJIOTHUECKHX (PAKTOpPOB Ha
OpraHu3MBbl, TIEPEHOCA BEIISCTB M IOTOKA SHEPTHH B SKOCHCTEMAaxX, aHTPOTIOTEHHBIX M3MEHEHUH B DKOCHUCTEMaX CBOCH
MECTHOCTH, KpYTOBOPOTA BEIIIECTB U OMOTEOXMMHYCCKHUX IIUKIIOB B Onocdepe;

YMCHHE MPUMCHSTH MMOJYyYEHHBIC 3HAHUS ISl OOBSCHEHUS OWOJOTHYECKHUX TPOIECCOB M SIBICHHUM, JJIS TPHHITHS
NPaKTUYECKUX DPEIICHUH B TMOBCEAHEBHOW JKM3HHM C IENBI0 OOecredeHus: 0€30MacHOCTH CBOETO 30POBBS U 310POBbS
OKpYXKalOIIUX JOJCH, COOMIOEHUSI HOPM TPaMOTHOTO TOBEACHUS B OKPYXKAIOIIEH MPHUPOIHON cpene, MOHUMaHWE
HEOOXOIMMOCTH UCIIOJIB30BAHUS JOCTHKEHNUN COBPEMEHHOM OMOJIOTHH ISl PAIIHOHATILHOTO TTPUPOIOTIONB30BAHMS;

YMEHHE peIlaTh 3JeMEHTapHbIe OMOJOTHYECKHE 3a/laud, COCTABIIATH CXEMBI IEepEeHOCa BEUIECTB M JHEPTUU B
AKOCUCTEMAX (LIEeTH MUTAHUSA);

YMCHHE BBITIOJIHATH J1a0OpaTOPHBIC W TPAKTHUYECKHUE padOThI, COOJIIOMATh NpaBWiIa TpH padboTe ¢ y4eOHBIM U
71a00paTOpPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKHU OLICHUBATh U MHTEPIPETUPOBATH MHGOPMAINIO OUOJIOTHYECKOTO COACPIKAHUs, BKIIOYAIOUTYIO
NICEBJOHAYYHbIE 3HAHUA U3 PAJIMYHBIX HMCTOYHUKOB (CpeacTBa MaccoBOM WHGOPMAIMK, HAyYHO-TONYJSpPHbIE
MaTepHalibl), paccMaTpUBaTh II00aJbHBIE YKOJOTUYECKUE MPOOJIEMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHUIO K
HUM COOCTBEHHYIO TTO3HUIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE MUCBMEHHBIC W YCTHBIE COOOIICHUsS, 00001as OMOJOTHYECKYI0 WH(pOpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO MCIIOJIB30BaTh MOHSATUHHBIN anmnapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Kontpousbnbie | IlpakTuyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThl padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HONIOTHA Kak Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBIe CHCTEMBI M IX OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X 7 8 1
MMHYECKHI COCTaB U CTPOCHUE KICTKH httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuoreka [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 P 1
CSCPBEHOC BpAMA https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 4
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxrireckie u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcnonb3oBaHue pa3IMuHbIX 1 0.5 bubamorexa [JOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX OOBEKTOB
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubnuoreka [IOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u 1 bubmuorexka [JOK
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHne OEIKOB 1 htts://m.eds0.ru/8636b72
DepMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! Yroesozt. Jlmmm L https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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bubmuoreka [JOK

8 Hylentonbie kicnorst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak 1enocTHas xKuBas
cucrema
CtpoeHnune syKapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 O6meH BEMECTB MM METa60IHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 dorocuiites. XemocHires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckuii oomen https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KIeTKU. [{enenue
KJIeTKH. MuTto3. JlabopartopHast BuGmiorexa LOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 buocunres Oenka. Peakims bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancnaums — Guocuites e https://m.edso0.ru/863e796e
18 Hexnerounsie (hopMbl )KU3HU — bubnuorexa [IOK
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BUPYCBI

https://m.edso0.ru/863e7540

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omo10TBOpEHUeE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYHNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
https://m.edso0.ru/863e8878
CKpeIllUBaHHE
JuruOpuaHoe CKpelmuBanue. 3aKoH BuGmiorexa LOK
25 HE3aBHCHUMOI'O HACJICIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3yuyenue pe3yapTaToB 05 bubnuoreka [IOK
MOHOTHOPHUHOTO U AUTUOPUTHOTO https://m.edso0.ru/863e8c60
CKpEeIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'enetuka nmoma. HacaemoBanue bu6nmoreka [JOK
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IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

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

N3menuyusBocts. Henaciencrsennas
M3MEHYUBOCTh. JlaboparopHas

pabora Ne 6. U3yucHue bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast "BMEHYMBOCTb.
29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHamM3 MyTanuil y Apo30Quiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»
bu6moreka [IOK
30 Peneriia ueropexa L https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO
31 teMme «HacnencTrBeHHOCTh U 1
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [IOK
32 (CeneUILA KaK HayKa i MpoLiece L https://m.edso0.ru/863e9214
33 MeTobl 1 JOCTHXKEHUS CETICKIINU 1 bubmuorexka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHosiorus kak oTpacib 1 bubnuoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomnio A.M. u 1p.;
[Tox penaxuueii [laceunuka B.B. AkinonepHoe obmectBo «3narenbcTBo
«IIpocsewenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

1. C.I'MamonToBbuosnorus. Yue6noe nocodue. Ipoda.2011

2. H.I'pun, ¥Y.Crayrt, [.Teitnop. buonorus B 3-x Tomax. 2010

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HMHTEPHET

http://www.dlib.eastview.com

http://www.stadmedlib

http://www.biblioclab.ru

http://celltranspl.ru/

r) 0a3bl TaHHBIX, THHOPMAIIMOHHO-CITPABOYHBIE U TIOMCKOBBIC CHCTEMBI
http://www.bdbiosciences.com/pharmingen/protocols/

http://www.protocolonline.org/prot/Cell_Biology/Cell_Culture/Cell_Preparation



		2024-09-25T18:29:14+0300
	Лукьянова Л.В.
	я свидетельствую о точности и целостности этого документа




