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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMmsl 10 OHOJIOTUU TEOPETUUECKYIO OCHOBY JJISI ONPEEeHUs MOIX010B K (POPMUPOBAHUIO
comepkanusi yueOHoro mpenmera «buosjorus» coctaBwiM: KoHuentyainbHbie nonoxkenus DOIOC COO o
B3aMMOOOYCIIOBIICHHOCTH LIeJeH, colep)KaHus, pe3yabTaToB OOydeHHs U TpeOOBaHMM K YPOBHIO IOATOTOBKH
BBIIIYCKHUKOB, MOJIOKEHUSI 00 OOIIMX LEeNIX W NPHHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI
cpenHero odiiero oopazoBanusi B Poccuiickoit denepaiinu, a TakKe MOJ0KEHUsS O creluduke OMoJIOTuu, e€ 3HaYEeHUU B
NO3HAHMM JKUBOM NPUPOJbI M OOECHEYEHHWH CYIIECTBOBAaHUS 4YesloBedeckoro obmectBa. CorjiacHO Ha3BaHHBIM
MOJI0KEHUSIM, OIpe/IeIeHbl OCHOBHBIE (DYHKIIUU MPOTrpaMMbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6uonoruu Ja€r MpeAcTaBiICHHE O LENsAX, 00 00IlIel cTpareruu o0y4eHusl, BOCIIUTAHUS U Pa3BUTHS
oOyuaromuxcs cpeiacTBaMu ydyeoHoro npeamera «buomorusi», omnpenenser o0sA3aTeabHOE NPEAMETHOE COAEpPKAHUE, €TO
CTPYKTYpY, pacipeesieHrue o pa3jesiaM U TeMaM, PeKOMEHIYEMYIO MTOCIEA0BaTENbHOCTh U3YUEeHUs Y4eOHOro MaTepuaa
C YYETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEbHOIO IPOLIECCA, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIuxcsl.

B nporpamme nmo OnoIOrHM TaKk)Ke YUYMTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
OpeaIMEeTHbIM  pe3yiapTaTaM  oOydeHus B (OPMUPOBAHMM  OCHOBHBIX  BHJOB  y4yeOHO-IIO3HABaTEIbHON
NEeATENbHOCTH/y4eOHbIX TEUCTBUI 00YyYarOIIMXCs 10 OCBOCHUIO COAEPKaHMsI OMOIOrH4eCKOro o0pa3oBaHus.

B nporpamme no ouonoruu (10—11 kmaccel, 6a30BbIil ypOBEHb) peanM30BaH MPUHIUIT IPEEMCTBEHHOCTH B U3YYEHUU
ouosnoruu, 6arogapst yeMy B Hell IpPOCMAaTPUBAETCS HAIIPABIEHHOCTh HAa Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33pDEHHUS, LIEHHOCTHBIX OpPUEHTAlMil JIMYHOCTH, OKOJOTMYECKOTO  MBIIUICHHUS,
NPEICTABIICHUN O 30POBOM 00pa3e XU3HH U OCpPEKHBIM OTHOIICHHEM K OKpYKaromiel npupomHou cpene. [lortomy
HapsAay € W3y4eHHEM OOLIEOMONIOIMYECKMX TEOPHM, a TakXKe 3HaHUM O CTPOEHMM MXUBBIX CHUCTEM pa3HOIO paHra u
CYLIHOCTH OCHOBHBIX NMPOTEKAIOIIMX B HUX IPOLIECCOB B MPOrpaMMe MO OMOJOTUU Y/IE€JIE€HO BHUMAHHUE HCIIOJIb30BAHUIO
NOJYYEHHBIX 3HAHUM B TOBCEIHEBHOM JKM3HM JUIsl PEIICHUS NPUKIAIHBIX 3a7a4, B TOM 4YHCJE: MNPOPUIAKTUKH
HACJIEICTBEHHBIX 3a00JIEBaHUI YEJIOBEKAa, MEAUKO-TEHETHYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBAHUS 3KOJOTHYECKH
L[eJIECO00PAa3HOro IMOBEACHMSI B OKpPY)KAIOIIEH NPUPONHON Cpele, aHajlu3a BIUSHUSA XO3SMCTBEHHON JESTENbHOCTH
YeJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM. Y CUJIEHNE BHUMAHUS K NPUKIIAIHON HAIPaBIECHHOCTH




yueOHoro mnpeamera «buonorus» NpOAUKTOBAHO HEOOXOJUMOCTBIO OOECIIEUEHHUs YCIOBUW JJI PEIICHHUs OJHOW U3
aKTyaJbHBIX 33/a4 IIKOJbHOTO OMOJIOTMYECKOro 0Opa3oBaHUs, KOTOpas Mpeanojaraet GopMupoBaHue y oOydaronImxcs
CIIOCOOHOCTH aJIalITUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUpA.

buosnorus Ha ypoBHE cpeiHero o011ero 0opa3zoBanus 3aHUMaeT BaxxHoe Mecto. OHa obecrnieunBaeT (OpMUPOBAHUE Y
oOy4Jaromuxcss MPeACTaBICHU O HAy4YHOM KapTHHE MHpa, paclivpseT ¥ 0000IIaeT 3HaHMS O KUBOM mpupojae, e
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHW3AIMH W DBOJIOIMH, CO3AAET YCIOBUS JUIsl: MMO3HAHUS 3aKOHOB >KUBOU
npupoabl, ¢GopMupoBaHus (YHKIIMOHATIHLHON T'PAaMOTHOCTH, HABBIKOB 370POBOTO M 0Oe3omacHoro oOpasa »KWU3HH,
AKOJIOTUYECKOT0 MBIIIJIEHUS, IEHHOCTHOI'O OTHOILLIEHHUS K )KMBOU MPUPOJIE U YETIOBEKY.

Bosnbiioe 3HaueHre OMOIOTHSI UMEET TaKKe JJI PEeHIeHUs] BOCIIUTATENIbHBIX U Pa3BUBAIOIINX 3a7a4 CPEIHETO OOIIETO
oOpa3oBaHus, comuaIM3anuu oOydaromuxcs. M3ydenne Ouomornmm obOecrneduBaeT yCIOBUS i (HOPMHUPOBAHUS
WHTEJUICKTYaIbHBIX, KOMMYHUKAIITMOHHBIX W WH(POPMAIIMOHHBIX HABBIKOB, AICTETHYECKOW KYJIBTYPHI, CIIOCOOCTBYET
UHTETpaliyi OMOJIOTHYECKUX 3HAHUH C MPECTABICHUSIMHA U3 IPYTUX yU4COHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUH U
reorpaguu. Ha3BaHHbIE TONOXKEHHS O TpeIHa3HAYeHHH Yy4dyeOHOro mnpeamera «buonorus» cocTaBUIM OCHOBY s
OIpesieTIeHUs MMOAX0A0B K 0TOOPY M CTPYKTYPUPOBAHUIO €TI0 COACPKaHUs, IPEACTaBIEHHOTO B IPOrpaMMe Mo OMOJIOTHH.

Otb6op conmepxanust ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MO3UIUN
KyJIbTYpOCOOOpPa3HOr0 MOJXO0Jd, B COOTBETCTBUM C KOTOPBIM OOYyYaroluecs JOJIKHbI OCBOWUTH 3HAHUS WU YMEHHUA,
3HauYMMBbIe I (OPMHUPOBAaHUS OOIIEH KYJIbTYphI, OMPEAETSIONINE aJeKBAaTHOE IMOBEICHUE YEJIOBEKa B OKPYKaOIIeH
OPUPOJHON Cpene, BOCTPEOOBAHHBIE B MOBCEIHEBHOM XU3HU M IpPaKTUUECKON nesTenbHocTH. Ocoboe MecTo B 3TOM
CUCTEME 3HAHMI 3aHMMAIOT 3JIEMEHTBI COJEP>KAHUs, KOTOPBIE CIIy’)KaT OCHOBOM UIsl (POPMUPOBAHUS MPEACTABICHHUI O
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHE MHUpPAa U LIEHHOCTHBIX OpUEHTAlUsX JMYHOCTH, CIOCOOCTBYIOIIMX
ryMaHM3aIuu OMOJIOTMYECKOro 00pa3oBaHusl.

CTpykTypupoBaHHE COAEpX)aHUS y4yeOHOro Marepuaja B MPOrpaMMe IO OHOJOTHH OCYIIECTBICHO C Y4ETOM
OPUOPUTETHOTO 3HAYEHUsI 3HAHUK 00 OTIMYMTEIBHBIX OCOOEHHOCTAX >KMBOW MPUPOJbI, O €€ YPOBHEBOW OpraHu3aluu U
ABOMIIOIMU. B COOTBETCTBUM C O3THUM B CTPYKType YyueOHoro mpeamera «buonorus» BbIIENEHbI CIEAYIOIINE
coliep>KatelibHbIe IMHUU: «bUoNorus Kak Hayka. MeTosbl Hay4yHOro mo3HaHus», «KieTka kak OMoJorudeckas CUCTEMa,
«Oprann3M kak Ouonoruueckas cucremay», «CucremMa U MHOr0oOpa3ue OpPraHUYECKOro MHUpa», «IBOJIOLHUS KHUBOM
OPUPOABDY, «IKOCUCTEMBI U MIPUCYILINE UM 3aKOHOMEPHOCTH.




Hens u3ydenust yueOHoro npeamera «buonorusi» Ha 0a30BOM YpOBHE — OBJaJ€HUE OOYYaIOIIUMHKCS 3HAHUSIMU O
CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHU3alliy >KUBBIX CHCTEM Pa3HOTO paHra W MPUOOPETeHHE YMEHUM MCIOIb30BaTh ITH
3HAHMSI 17151 TPAMOTHBIX JCHCTBUN B OTHOIIEHUH 00BEKTOB JKUBOU MPUPOII U PEIICHUS] PA3IMYHBIX KU3ZHEHHBIX MPOOIIEM.

JlocTmkeHnue 1enu u3ydeHus ydeOHoro mnpenmera «buomorusi» Ha 0a30BOM YpOBHE 00ECIIEUMBACTCS PELICHUEM
CJIEIYIOLIUX 3a/a4:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMBbI 3HAHMM O OWOJIOTMUECKUX TEOPUSX, YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUMNO0TEe3aX, MPaBUiIaX, CIYKAIIUX OCHOBOU A1t )OPMUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYUYHON KapTHUHE MHPA, O
METOAaX HAyYHOIO MO3HAHUs, CTPOEHUU, MHOTO00Opa3uu U OCOOECHHOCTSX KUBBIX CUCTEM Pa3HOI'0 YPOBHsI OpraHu3alluH,
BBIIAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHue y oOy4aroniuxcsi MO3HaBATEIbHBIX, WHTEUIEKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B MpoIecce
aHaJau3a JAHHBIX O MyTSAX Pa3BUTUS B OMOJOTMM HAYYHBIX B3TJIAJIOB, MAEH M MOJXOJOB K HM3YUYEHUIO >KUBBIX CHUCTEM
pPa3HOro YpOBHSI OpraHU3alluu;

CTaHOBJICHHE y OOy4YaromMXcs oOIIel KyJIbTypbl, (QYHKIIMOHAIBLHON IPAMOTHOCTH, Pa3BUTHE YMEHHI OOBACHATH U
OLICHUBAThH SIBJICHUSI OKPY’KAIOIIEr0 MUpPA KMBOM NMPUPOJbI HA OCHOBAHWU 3HAHWUM W OIbBITA, MOJIYYECHHBIX IIPU U3YUYEHUH
OnoJIorNy;

dbopMmupoBaHue y OOy4YArONIUXCS YMEHUN WUTIOCTPUPOBATh 3HAUCHHE OMOJIOTMYECKUX 3HAHUM B MPAKTUUYECKOU
NESITENbHOCTU YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTU;

BOCTIUTaHUE YOEXKAEHHOCTH B BO3MOXKHOCTH TMO3HAHHUS YETOBEKOM JKHBOW MPUPOABI, HEOOXOIUMOCTH OEpEeKHOTO
OTHOILICHUS K HEU, COOTIOJICHHS DTUYECKUX HOPM MPU MPOBEACHUU OMOJIOrMYECKUX UCCIIEIOBAHMUIA;

OCO3HAHUE I[EHHOCTU OWOJOTMYECKMX 3HAHWU [IJI1 TIOBBIIICHUS YPOBHS JKOJIOTUYECKOM KYJIbTYPBI, IS
dbopMUpOBaHUS HAYYHOT'O MUPOBO33PEHNUS;

NpUMEHEHUE NPUOOPETEHHBIX 3HAHUM M YMEHUN B TIOBCEIHEBHOW JKWU3HHM JUISl OIEHKH IIOCJIEICTBHA CBOCH
JESATeIbHOCTU TI0 OTHOIICHHMIO K OKpY)Kalollel cpene, cCOOCTBEHHOMY 3J0pPOBbIO, OOOCHOBaHWE M COOJIIOJIEHUE MEp
npopUIaKTUKN 3a00JIeBaHUH.

B cucreme cpennero oOurero oopazoBanusi «buosiorusy», nuzydaemas Ha 6a30BOM ypOBHE, SBJISIETCS 00s3aTEIbHBIM
y4eOHBIM TIPEIMETOM, BXOSIIUM B COCTAaB MPEIMETHOM 001acTu «ECTeCTBeHHO-HAYYHBIE TIPEIMETHI».




Jlns u3ydenusi 6uoJioruy Ha 6a30BOM YPOBHE CpeJIHEro 0011ero oopaszoBanust oTBoauTcs 68 yacon: B 10 kiacce — 34
yaca (1 gac B Henento), B 11 kinacce — 34 gaca (1 yac B Henemto).
COJEPXAHUE OBYUEHMUSI

10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMH, TEXHUYCCKUMU W JAPYTHMMH €CTECTBCHHBIMH HAayKaMH,
bunocoduei, 3TUKON, 3CTETUKON W mpaBoM. Ponb OHonOruu B (POPMUPOBAHUM COBPEMEHHOM HAyYHOW KapTHHBI MHpA.
Cucrema OGMOJIOrMYECKUX HaYK.

Metonpl TO3HAHUS KUBOW TpuUpoabl (HAOIIONEHHE, SKCIEPUMEHT, OMNHCAaHWE, H3MEpPeHHue, KiaccuduKaims,
MOJICJIMPOBAHUE, CTATUCTUUYECKasi 00pabOTKa JaHHBIX).

JleMmoHCcTpanuu:

[Toprpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsnos, [Ix. Yorcon u @. Kpuk.

TaOmumpl 1 cxeMbl: «MeToAbl TO3HAHUS KHBOW TPHPOIBI.

JlabopaTopHble U IpaKkTHYecKne padoThbl:

[TpakTuyeckast padota Ne 1. «crnonp30BaHrE Pa3IMUHBIX METOJIOB MPHU U3YYCHUU OUOJIOTMYECKUX 0OHEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

’KuBbie cuctembl (OMOCUCTEMBI) KaK MPEeAMET U3ydeHus Ouosioruu. OTIMYMe JKUBBIX CUCTEM OT HEOPraHUYECKOM
IPUPO/IBI.

CaoiicTBa OHMOCHMCTEM M HMX pa3HOOOpa3ue. YPOBHH OpraHu3alud OHOCHUCTEM: MOJEKYJSPHBIN, KIIETOYHBIH,
TKAHEBBI, OpraHU3MEHHBIN, TOMYJISIMOHHO-BUI0BON, YKOCUCTEMHBIN (OMOTe€0IIeHOTHYECKHIT), ONOC(hEpHBII.

JdeMoHCcTpanuu:

Tabnuipl u cxeMbl: «OCHOBHBIC PU3HAKHU KU3HUY», «YPOBHU OpraHU3aIUU KUBOU PUPOIBI.

O6opynoBanue: mojenb Mojekynsl JJHK.

Tema 3. XumMmnuyecknii COCTAaB U CTPOEHHUE KJIETKH.




XHUMHUYECKHM COCTAB KIJIETKH. XMMHUYECKHE BJIEMEHTHI: MAKPOAJIEMEHTBhI, MUKPOJJIEMEHTHI. Bojga U MUHeEpabHbIE
BEILIECTBA.

OyHKIMY BOBI U MUHEPAJIbHBIX BelleCTB B KieTke. [loanep:kanne ocMoTHUecKOoro danaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHMHOKHCIOTBI — MOHOMEpPBI OenkoB. He3zameHnMble W 3aMEHUMBIE
AMUHOKHUCIIOTHl. AMHUHOKHCIIOTHBIA COCTaB. YPOBHU CTPYKTYPhI OEIKOBOM MOJIEKYJIbI (MIEpBUYHAs, BTOPUYHAS, TPETHUUHAS
U YeTBEPTUYHAS CTPYKTYypa). XMMHYECKUE CBOMCTBA OenkoB. buonornueckue QyHKIIUU OEITKOB.

®depMeHTHI — OHoornyeckue karanuizaropbl. CTpoeHue pepmeHTa: akTUBHBIN LHEHTP, cyOcTpaTHAsl CHEM(PUUHOCTD.
Kodepmentsl. Butamunbl. OTinuust GepMEHTOB OT HEOPraHUYECKHUX KaTalnu3aTOPOB.

VYrneBoasl: MOHOCaxapu bl (TJII0K03a, pudo3a u Ae30KCcupud03a), nucaxapuibl (caxaposa, JaKkTo3a) U Mmoaucaxapuibl
(KpaxmaJ, TIIMKOT€H, LeJII0103a). bruonornyeckue GyHKIIMH YIII€BOIOB.

Jlumupael: Tpurmunepuabl, (Gochomunuapl, crepounsl. [ 'mapodunsHO-THIAPOPOOHBIE CcBOMCTBA. buomornyeckue
¢yskuun munuaoB. CpaBHEHUE YIIIEBOJOB, OCJIKOB U JUIUAO0B KaK HCTOYHUKOB YHEPTHUU.

Hyxneunossie kuciorel: JIHK u PHK. Hykneotuasl — MoHOMEpbl HYKJIEMHOBBIX KHUCIOT. CTpoeHHe U (YHKIUU
JHK. Ctpoenue u pynkiuu PHK. Buast PHK. AT®: ctpoenue u ¢pyHKIUM.

Huronorus — Hayka o kiueTke. Kinerounas teopust — npuMep B3auMOAECHCTBUSA UieH U (DAKTOB B HAYYHOM IMO3HAHHH.
MeTonbl U3y4eHHS KIETKH.

Kierka xak 1nenoctHas xwuBasi cucrema. O0Iue npru3Haky KJIETOK: 3aMKHYTasi Hapy>kHas MmemOpana, mosiekyinsl JJHK
KaK reHeTUYeCKUi anmnapar, cucTeMa CuHTe3a Oeska.

Tunbl KJIETOK: 3yKapuoTHYecKass U mpokapuoruyeckasd. OCOOEHHOCTH CTPOEHHSI NPOKAPUOTHYECKON KIIETKH.
Knerounas crenka Oaktepuii. CTpoeHHE SYKapUOTHUYECKOW KieTKku. OCHOBHBIE OTIMYMS PACTUTEIBHOM, >KUBOTHOU H
IrpUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKa, MIMKOKaNuKC, uX QyHkuuu. [1nazmatudeckas memOpaHa,
e€ cBoiictBa M pyHkuuu. L{uTonnasma u e€ opranouasl. OgHoMeMOpanHbie opranousl kinetku: JI1C, annapat ['onbmxu,
au30coMbl. [IoyaBTOHOMHBIE OPraHOUABI KJIIETKU: MUTOXOHAPUH, TIAacTUbl. [IponcxoxieHne MUTOXOHAPUI U TTACTH/L.
Bunber mmactun. HememOpanHbie OpraHouibl KJIETKH: prUOOCOMBI, KJIETOYHBINH IEHTpP, LIEHTPUOIIU, PECHUYKH, KIYTHKU.
OyHKIMHA OPraHOUIOB KJIETKU. BrilroueHus.




Anpo — perynsTopHbIi 1HeHTp KiIeTKU. CTpoeHHE sifpa: siiepHas 000J0YKa, KapuoIiazMa, XpOMAaTHH, SPBIIIKO.
XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpersl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P.
®panknul, K. M. bap.

Jnarpammel: «PacnpeneneHne XMMHYECKMX 3JIEMEHTOB B HEXHUBOM mpuponae», «PacmpeneneHne XMMHUYECKUX
3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabnuuet un cxemsl: «llepuonnyeckas Tabauna XUMHUUECKUX 2JIEMEHTOBY, «CTpoeHue MOJIEKYJIbI BO/bI», «bruocunres
oenkay, «CtpoeHnue Molekysl 6enka», «Ctpoenne hepmenrtay, «Hyknennossie kucnoTsl. JJHK», «CTpoeHne MoneKybl
AT®», «CTtpoeHue 3yKapuOTHYECKOU KIETKH», «CTpOeHHE >KUBOTHOM KIETKW», «CTPOCHHE PACTUTEIBHON KIETKU»,
«CTpoeHHnE TPOKAPUOTUUECKOUN KIIETKN», «CTpOCHUE sA/Ipa KIETKN», «Y TJIEBOABDY, «JIunuab».

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, 000pY/IOBaHUE JJIsl IPOBENCHUS HAOIOICHUN, U3MEPEHHM, SKCIIEPUMEHTOB,
MUKPOMPENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopatopnass padora Ne 1. «/3yueHue KaTaqIuTUYECKOM AKTUBHOCTU (PEPMEHTOB (HA MpUMEpPE aMUJIa3bl WU
KaTayia3bl)».

JlabopatopHas pabota Ne 2. «3yueHue CTpOEHUsI KIETOK PAaCTEHHM, )KUBOTHBIX U OAKTEPHl 1MOJ] MUKPOCKOIIOM Ha
FOTOBBIX MUKPOMPENApPATaX U UX ONKHCAHUE.

Tema 4. ’KusHeesTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIM METaboau3M. AcCHUMHIANMS (TUIACTHYECKUM OOMEH) M JUCCUMWISALMS (dHEPTreTHUEeCKUi
0o0MeH) — JBE€ CTOPOHBI €IMHOTO Mpoliecca MeTadoaru3Ma. Poilb 3aKOHOB COXpaHEHUS BEIIECTB U DHEPIHH B MOHUMaHUH
MeTaboau3ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBIN U TerepoTpodHblil. Ponb hepMeHTOB B 0OMEHE BEIIEeCTB M MpPEBpaLIEHUN
SHEPI'UH B KIIETKE.




®dorocunte3. CBeroBass u TemMHOBas (a3bl (orocuHTeza. Peakuuum dorocunTe3a. IPpdekTuBHOCT (POTOCHHTE3A.
3Hauenue QorocuHTE3a NS KU3HU Ha 3emie. BrusiHue ycinoBuil cpensl Ha (OTOCHHTE3 M CHOCOOBI MOBBIMICHUS €0
IIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUN.

XeMocuHTe3. XeMOCUHTE3UpYIoUIue OakTepuu. 3HaYeHUE XeMOCHUHTE3a IJIs AKU3HU Ha 3eMIie.

DHepreTruueckuii oOMeH B KieTke. PaciieruieHre BelecTB, BbIIEIECHHWE M aKKyMYJIHWPOBaHUE SHEPTUHM B KIIETKE.
Oransl 3HepreTuueckoro oomena. I'nukonus. bpoxxenue u ero Buael. Kucnoponnoe okucieHnue, Wi KI€TOYHOE JAbIXaHUE.
OxucnurensHoe pochopunrpoBanue. DPHEKTUBHOCTh IHEPTETHUESCKOTO OOMEHA.

Peakiun marpuynoro cunres3a. ['enernueckas uHpopmauus u JIHK. Peanusanus renermyeckod wHpopManuu B
kietke. ['eneTnueckuit koa u ero cBoicTBa. Tpanckpumnuus — maTpudHbii cuate3 PHK. Tpaucisius — Ouocunres Oemnka.
Oramnbl Tpancisauuu. KogupoBanne aMuHOKUCIOT. Ponib pubocom B OnocuHTese Oernka.

Hexknerounsie ¢popmel xku3an — BUpychl. Mictopust otkpeitust BupycoB (/1. Y. BanoBckuit). OCOOEHHOCTH CTPOSHUS
U SKM3HEHHOro IUKJa BUPYCOB. bakrepumodaru. bonesnu pacTteHuid, >KMBOTHBIX M YEJIOBEKAa, BBI3bIBAEMbIE BHUPYCAMH.
Bupyc ummynoznedunura yenoseka (BUY) — Bozoynurens CIIM[la. OOpaTHas TpaHCKpUIILIMS, peBEpTa3a U MHTErpasa.
[IpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBAHUI.

JdemoHcTpanuu:

[Toptperst: H. K. Konpsnos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuupt u  cxembl: «Tumbl nuTaHus», «Metabonuzm», «MUTOXOHAPUSA», «DHEPreTUYECKU OOMEHY,
«Xmoporact», «Dotocunre3», «Ctpoerne JIHK», «Ctpoenme u QyHKIIMOHMpOBaHUWE TeHa», «CHUHTE3 Oenkay,
«['enernueckuii koa», «Bupycel», «bakrepuodarn», «CrpoeHue u xuzHeHHbld nuki Bupyca CIIM/la, 6akrepuodaray,
«Permnukanus JTHK.

Ob6opynoBanue: wmonenu-anmunkanun «Yasoeane JIHK wu Ttpanckpunuusa», «buocunte3 Oenka», «CTpoeHue
KJIETKW», MoJenb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Kiierounblit nuKII, WM >KU3HEHHBIN HUKA KieTku. MuTepdaza u murtos. Ilporeccsl, mporekatouue B UHTEpdase.
Permukanuss — peakuuss marpuunoro cunresa JIHK. Crtpoenue xpomocom. XpOMOCOMHBIM HAObOp — KapHOTHIL.
JIMTUTONHBIA W TaIUIOMAHBIA XPOMOCOMHBIE HAOOphl. XpoMatunibl. lluTomornyeckwe OCHOBBI Pa3MHOXKEHHUS U
WHIUBU1YaJIbHOTO Pa3BUTHS OPTaHU3MOB.




Henenne knetku — muto3. Cragun mutosa. [Ipoueccsl, MpOUCXOAsIIMe HAa pa3HbIX CTAAUIX MUTO3a. bruonornyeckuit
CMBICJI MUTO3a.

[Tporpammupyemast rubenb KIETKU — aromTo3.

@opMbl Pa3MHOXKEHHUS OPraHU3MOB: O€CMOjoe W MOJoBOe. Buabl Oecrnoysioro pa3MHOXKEHHUS: JEJICHHE HAJIBOE,
MOYKOBAHHUE OJIHO- U MHOTOKJIETOUHBIX, CIIOPOOOPa30BaHUE, BETETATUBHOE pa3MHOKeHHE. VICKYyCCTBEHHOE KIIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYEHUE JJIS CEJICKLINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTIINYUS OT OECIIOI0rO.

Meito3. Craguu wmeiiosza. Ilponeccel, mpoucxoasumye Ha craausx wmenosa. lloBemeHme XpoMocoM B MEHO3eE.
Kpoccunrosep. buonornueckuii cMbICI U 3HAUEHUE MEHO03a.

['amerorenes — mporecc oOpa3oBaHusl MOJIOBBIX KIETOK y JKUBOTHBIX. [10JIOBBIE >Kee3bl: CEMEHHUKH M SIMUHUKH.
OOpa3zoBaHue W pa3BUTHUE MOJOBBIX KIETOK — TaMmeT (CIepMaro30uj, SUIEKIEeTKa) — CIEepMATOreHe3 U OBOIEHE3.
OcoOeHHOCTH CTPOCHUS AUIIEKIETOK U ciepMaTto30ouaoB. OmonoTBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpHOHAIbBHOE pa3BUTHE (dIMOpUOreHe3). OTtambl 3MOPHOHAIBHOTO
Pa3BUTHS Yy MO3BOHOYHBIX >KMBOTHBIX: APOOJICHHUE, TacTpyisiius, opraHoreHes. [loctamOpuonanbHOe pa3BuTHE. THIIBI
MOCTAMOPHUOHAIIBHOTO PA3BUTHUSA: MPAMOE, HEMPsiMOe (JTMYMHOYHOE). BiusHue cpeabl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPBHI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Pocrt u pa3zButue pactennil. OHTOreHe3 UBETKOBOI'O PACTEHUSI: CTPOCHUE CEMEHH, CTAIMH Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl 1 cxeMbl: «DOpMbl pa3MHOXKEHUSI OPraHU3MOBY, «/[BOMHHOE OIJIOOTBOPEHUE Y LBETKOBBIX PACTEHHII,
«BereraTuBHOE pPa3MHOKEHHE pacTeHuil», «JleneHue kietku Oaxktepuit», «CTpoeHHE MOJOBBIX KJIETOK», «CTpoeHue
xpoMocombl», «Kierounwsii tmki», «Permmkamusa JHK», «Mwurtoszyn, «Menosz», «lIpsimoe u HeEnpsiMoe pa3BUTHEY,
«["ameToreHe3 y MIIEKOMUTAIOIINX U YeToBeKay, «OCHOBHBIE CTaJMN OHTOI'E€HE3a.

OOGopynoBaHue:  MHUKPOCKOMN,  MuUKporpenapatel  «CrnepMaTo30uabl  MIJICKONMUTAIONIIETo»,  «SlileKIeTka
MieKkonurarouero», «KapuoknHes B KieTKax KOpEHIKa JyKa», MAarHUTHAas MOJENb-anIuiukanus «J/leneHne KieTkm»,
moaenb JIHK, Mmogens metadazHoit XxpoMOCOMBEI.

JlaGopaTopHblie U NpakTHYecKue padoThi:




JlabopatopHass pabdora Neo 3. «HaOmroneHue wMuUTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKPOIIpENnapaTaxy.

Jlaboparopnas pabota Ne 4. «3yueHne cTpoeHUs MOJTOBBIX KJIETOK Ha TOTOBBIX MUKPOIPEnapaTaxy.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. VcTtopus pa3BUTHS TEHETHUKH. Pojib IUTOJIOTMU W SMOPHUOJIOTMU B CTAaHOBJICHUHU
TreHeTHKU. BKIag poccHicKUX U 3apyOeKHbIX y4EHBIX B pa3BUTHE T'€HETUKH. MeToNbl reHeTUKH (TUOPUI0IOTUYECKUA,
IUTOr€HETUYECKUI, MOJEKYISIpHO-TeHEeTHYecKHil). (OCHOBHBbIE TE€HETUYECKHE TMOHSATHS. |'eHeThueckas CHUMBOJIUKA,
UCIIOJIb3yEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HaclieJOBaHUsl IPU3HAKOB, ycTaHOBIeHHbIE ['. MenaeneM. MoHorubpuaHoe ckpemyuBaHue. 3akoH
€IMHO00pa3usi THOPHUIIOB MepBOro mokojieHus. [IpaBuino momuHUpoBaHUWS. 3aKOH pacHIeTUieHus mpu3HakoB. ['mmoresa
YUCTOTHI raMeT. [1onHOe 1 HenmoJIHOE TOMUHUPOBAHUE.

JluruObpunHoe CKpelrBaHUe. 3aKOH HE3aBUCHUMOTO HacjedOBaHUsl MPU3HAKOB. lluTOreHeTMuyeckue OCHOBBI
TUTHOPUAHOTO CKpEIIMBaHUs. AHamu3Mpyloliee cKkpeniuBanue. Vcmnonb3oBaHME aHATM3ZHPYIOMIETO CKPEIIMBAHUS IS
OTIpeIeNICHHs TEHOTHUIIA OCOOH.

CuennienHoe HacnenoBaHue Npu3zHakoB. Pabora T. MopraHa no ClHENIEHHOMY HacleqoBaHUIO TeHoB. Hapymienue
CLICTUICHUSI T€HOB B PE3YyJIbTAT€ KPOCCUHT OBEPA.

XpoMOCOMHasl TEOPUSL HACIEACTBEHHOCTH. | €eHETUUECKHE KAPTHI.

I'enetnka moma. XpOMOCOMHOE OIpeaeneHue TMoia. AyTOCOMBl M TIOJIOBBIE XPOMOCOMBI. ['OMOrameTHeie u
rereporaMeTHnle oprann3mMbl. HacnenoBanue npru3HaKkoB, CHEIJICHHBIX C MOJOM.

N3menunBoCTh. BUIbl M3MEHYMBOCTHU: HEHACJIEICTBEHHAS W HACJEICTBEHHAs. Poiib cpeapl B HEHACIEICTBEHHOU
U3MEHUYMBOCTU. XapaKTEpPUCTUKA MOAU(MUKAIMOHHOW W3MEHUYMBOCTU. BapualMoHHBIA psaJl M BapuallMOHHAs KPUBasi.
Hopma peakiuum mnpuszHaka. KonudecTBeHHble M KAayeCTBEHHBIE TMPU3HAKM M MX HopMa peakuuu. CBoicTBa
MOAU(GUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBenHnasi, win reHoTUnu4eckas, U3MEHYMBOCTh. KoMOMHATHBHAS M3MEHYUMBOCTH. Meiio3 1 moJIoBOH Mpoiiecc
— OCHOBa KOMOWHATHBHOW W3MEHYMBOCTH. MyTallMoHHAas U3MEHUYMBOCTh. Kiaccudukamuss MyTaluil: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa M mpuyuHBl MyTanuid. MyrtareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacJeacTBeHHoN n3Menunsocty H. . BaBuiosa.




Buesinepnas HacieICTBEHHOCTh U MU3MEHUYUBOCTb.

['eneruka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METO/IbI TEHETHKHU YEJIOBEKA: T€HEAIOrMUeCKU, OJIM3HEI[OBBIN,
[IUTOTEHETUYECKUM,  OMOXUMHUYECKUN,  MOJEeKyIsipHO-reHeTndeckuil.  CoBpeMEHHOE  OIpeAeNieHHEe  T'eHOTHUIIA:
IIOJJHOTEHOMHOE CEKBEHHPOBAaHUE, TEHOTUIMPOBAHHUE, B TOM uucie ¢ nomoubro [II[P-ananu3a. HacnencrBeHHbie
3a00J1eBaHMS YeJIOBEKa: TeHHbIC 00JIE3HU, OOJIE3HU C HACIIEICTBEHHON MPEIpacioioKeHHOCThIO, XpOMOCOMHBIE OOJIE3HM.
ComaTtuyeckue W TeHepaTuBHble MyTanuu. CTBONOBBIE KIETKH. [IpuHIMIBI 3710pOBOro o0Opasa >KU3HH, TUATHOCTUKH,
NpOoQUIAKTHKY ¥ JICUCHUS] TEHETHYECKUX Ooie3He. MeanKo-TeHeTuUeCKoe KOHCYJIbTUPOBAHNE. 3HAUCHUE METUIIMHCKOM
TEHETUKU B MPEAOTBPAICHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHUI YeIoBeKa.

JlemoHcTpanum:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeer-Pecosckmii, H. 1. Bapuios.

Tabmuiel 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKE M €r0 IIUTOTCHETHIECKass OCHOBAY, «3aKOH PACIICIICHUS U €T0
IIUTOr€HETUYECKAasi OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpumHoe ckpemmuBanuey», «lluronoruueckue OCHOBBI
TUTHOPUIHOTO CKpeluBaHus», «Meio3», «B3auMopaeilcTBue aiedbHbIX T'eHOBY», «l €HeTHuecKue KapThl pacTeHHI,
XKUBOTHBIX U YEJIOBEKa», «['€HeTHKa moja», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CIEIUIEHHOrO C monomy», «KapuoTumsl
YeJloBeKa U KUBOTHBIX», «Buubl u3mMeHuuBOCTH», «MoaudukaimoHHass U3MEHYUBOCTHY, «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymnm KpoBu», «MyTallnoOHHAsE K3MEHUUBOCTH.

O6opynoBanue: Moxaenu-anmimkanuu — «MoHoruOpuaHoe  ckpeniuBanue», «HemomHoe — TOMUHUpPOBAaHHEY,
«lurnbpunnoe ckpemmBanney, «llepekpéct XxpomMocom», MUKPOCKOIT U MHUKporipenapar «J{po3zoduna» (Hopma, MyTanuu
(bopMBI KPBUILEB M OKPACKH Tefa), repOapuid «I'opox moceBHO.

JlabopaTopHble ¥ IpaKkTHYecKne padoThbl:

JlaGopatopHasi pab6ora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTMOPHIHOTO M JAUTHOPUIHOTO CKPEUIMBAHUS Y
Tp0o30(HITBI Ha TOTOBBIX MUKPOTIPETIapaTax».

JlabopatopHast pabora Ne 6. «3yyenue Moau(UKAIMOHHOW M3MEHUMUBOCTH, MOCTPOEHUE BApHUAIMOHHOTO psija U
BAPUALIMOHHOU KPUBOWY.

JlaboparopHas pabota Ne 7. «AHanu3 MyTtanuii y 1po30¢puibl Ha TOTOBBIX MUKpPOIIpEnapaTax».

[IpakTuyeckas padota Ne 2. «CocTaBieHue U aHATU3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.




Cenekuus Kak Hayka U IpoUECC. 3apoXkAeHUE celekuuu U aoMmectukanus. Yuenne H. WM. BaBuioBa o neHrtpax
INPOUCXOXKJIEHUS W MHOrooOpas3usi KyJbTYpHbIX pacTeHMHd. L{eHTpbl MPOMCXOXKIEHUS JOMAlIHUX >KUBOTHBIX. CopT,
1I0pOAa, IITAMM.

CoBpeMeHHbIE METOAbI CeleKIUMU. MaccoBbIi U MHAMBUIAYAJIbHBIA OTOOpPHI B CENEKLUMU PACTEHUM U >KUBOTHBIX.
Ouenka skcrepbepa. bimskopoacTBeHHOE ckpeuuBanue — UHOpuAMHT. Yuctas auHus. CKpelMBaHUE YHUCTBIX JIMHHIMA.
I'ereposuc, unu rubpuaHas cuia. HeponcrBenHoe ckpenuBanue — ayropuauur. OtnanéHHas rudpuansanus u e€ ycrexu.
HckycCTBEHHBIM MyTareHe3 M IOJIYyYEHUE IOJMIUIONAOB. JIOCTMXKEHUsS CEJIeKUMM pPAaCTeHUM, JKUBOTHBIX U
MUKPOOPTaHU3MOB.

bruorexHonmoruss Kak oTpacib INPOU3BOACTBA. ['€HHas uHXKeHepus. OTamnbl co3gaHus pekomOuHantHoi [IHK u
TPaHCTeHHBIX OpraHu3MoB. Kierounas nHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAJIBHOE PA3MHOXKEHHUE PACTCHUM.
KitoHupoBanue BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SIMICTBEHHBIX OPraHU3MOB. DKOJIOTMYECKHE M ITUYECKHUE MHPOOJIEMBI.
I'MO — reHerndecku MOIU(PUIIMPOBAHHBIE OPTraHU3MBI.

JlemoHCcTpanuu:

[Toptpersr: H. W. BaBuiios, 1. B. Muuypums, I'. JI. Kaprieuenko, M. ®@. NBaHOB.

Tabmuupl u cxembl: Kapta «lleHTphl NPOMCXOXKAEHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHuil», «llopoasl
JIOMAIIIHUX >KUBOTHBIX», «CopTa KylbTYpHBIX pacTeHuid», «OTaanéHHas ruOpuausauus», «Pabotel akagemuka M. O.
WBanoBa», «[lomumnonnus», «OObekTbl  OuOTeXHONOTUM»,  «KieToyHble  KynbTypbl W KJIOHHUPOBaHUEM,
«KoHCcTpynpoBaHue U IIEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJISDKA IUIOAOB U KOPHEIUIONOB AUKUX (OPM M KYJbTYpPHBIX COPTOB PACTEHUH, repOapuid
«CenbCKOX035ICTBEHHBIE PACTECHUS».

JlaGopaTopHblie U NpakTHYecKue padoThl:

Okckypeust «OCHOBHBIE METOIbI M JOCTHKEHUS CEJEKIMH PAaCTeHWH M >KMBOTHBIX (HA CEJIEKIMOHHYIO CTaHLMIO,
IUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA YYacTOK, B TEIUIMYHOE XO3SHCTBO, JIA0OPATOPHUIO arpOyHUBEPCUTETA WIIU
HAy4YHOT'O LIEHTPA)».

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOTPAMMBI 110 BUMOJIOTUM HA BA30BOM YPOBHE
CPEJHEI'O OBILEI'O OBPA3OBAHUA




Cornacio ®I'OC COO, ycraHaBiaMBalTCS TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHUS OOYyYaroUIMMHUCS MpOrpaMm
cpeaHero oo1ero o0pa3oBaHus: JINYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pE3yJIbTATOB OCBOCHHS mpeamera «buosiorus» BBIIEIEHBI CIEAYIONIUNE COCTABJISAIOIIME:
OCO3HAaHWE OOYYAIOIIMMHUCS POCCHMCKON TPaXKTAHCKOW  HUIEHTUYHOCTM — TOTOBHOCTHM K  CaMOpPa3BUTHIO,
CaMOCTOSITEJILHOCTH M CaMOOIIPEAEIICHUIO, HAIMYME MOTUBALMHM K OOY4YEHHIO OMOJIOIHMHM, LIEJIEHAIIPABIECHHOE pPa3BUTHE
BHYTPEHHHX YOEXKJIEHUA JUYHOCTHM HA OCHOBE KIIOYEBBIX IIEHHOCTEH U HCTOPUYECKUX TPAAUIMA pa3BUTHUA
OMOJIOTUYECKOrO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarolIUXCsi PYKOBOJICTBOBAaTHCA B CBOEH JEATEIBHOCTU
IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHM, MPUCYIIUMHU CUCTEME OMOJIOTHYECKOTr0 00pa30BaHMsl, HAIMYNUE YKOJIOTUYECKOTO
IPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTH 1I€JIA U CTPOUTH KU3HEHHBIE TUTAHBI.

JIn4HOCTHBIE PE3ybTaThl OCBOCHUS MpeaMera «buonaorusy JOCTUTaloTCS B €IMHCTBE y4eOHOW M BOCIHUTATEIHHOM
JEATEIBHOCTH B COOTBETCTBUU C TPAJUIUOHHBIMU POCCHUUCKUMHU COLMOKYJIBTYPHBIMH, HUCTOPUYECKUMU U JTYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, PUHITHIMUA B OOIIECTBE MPABWJIAMH U HOPMaMHU MOBEJAEHUS U CIIOCOOCTBYIOT IMPOIIECCaM
CaMOIIO3HAaHMS, CAMOBOCIIUTAHUS U CAaMOPa3BUTHS, Pa3BUTUS BHYTPEHHEN MO3UIMU JIUMYHOCTH, TATPUOTU3MA, YBAKECHUS K
3aKOHY U TPABOMOPAJIKY, YEIOBEKY TPyJa M CTaplieMy MOKOJIEHHUIO, B3aUMHOI'O YBa)KEHMsI, OEpEKHOr0 OTHOIICHHS K
KYJbTYPHOMY HACIIEAUIO U TPAAULIMSIM MHOTMOHAIMOHAIBHOrO Hapona Pocculickon denepannu, NpUupoae U OKPYKaroLIEn
cpene.

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS yueOHOro npeamera «buonaorus» J0MKHBI OTpaKkaTh TOTOBHOCTh U CIIOCOOHOCTH
oOy4Jarommxcss PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpMEHTAIlUW, TO3UTHUBHBIX BHYTPEHHHUX YOEKICHHM, COOTBETCTBYIOIIMX TPAIUIMOHHBIM I[EHHOCTSIM POCCHUHCKOIO
o0LIeCTBa, PACIIUPEHUE KM3HEHHOTO OMbITA M OIbITa JEATEIbHOCTH B MPOLECCE peain3allid OCHOBHBIX HANpaBJIECHUN
BOCIUTATEIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIMTAHUS

c(hOpMHPOBAHHOCThH TPAKIAHCKON MO3ZHUIIMK O0YYArOMIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOT'O WJIEHA POCCHICKOTO

00IIIeCTBA;




OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaOXKCHHUE 3aKOHA U TIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW AESATENIbHOCTH MPU CO3JAHUU YYEOHBIX MPOEKTOB, PEHICHUU YYEOHBIX U
MO03HABATEJIBHBIX 3a/1a4, BBITIOJTHEHUU OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMpPEAEATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHUIO K SIBIICHUSIM COBPEMEHHOMU KU3HU U OOBSICHATH €€;

YMEHHUE YYHUTBHIBATh B CBOUX JCHCTBHUSAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOACHCTBHS JIIOJEH C pa3sHBIMU
yOXIEeHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIMATILHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHHUS YYEOHBIX, TIO3HABATENBHBIX U
UCCJIE0BATEIbCKUX 3aJ1ay, YBaXXUTEILHOI'O OTHOIIEHUS K MHEHHUIO OINIOHEHTOB NPHU OOCYXJAEHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENBHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTb POCCUUCKON TpakAaHCKON UIAECHTUYHOCTHU, MATPUOTU3MA, YBAKECHHS K CBOEMY HapoJy, YyBCTBa
OTBETCTBEHHOCTH Tiepen PoquHOM, ropaocTy 3a CBOM Kpaii, CBOKO PoaunHy, CBOH A3bIK U KYJIbTYPY, POILUIOE U HACTOSAIIEE
MHOT'OHallMOHAJIBLHOTr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHUWE K MPUPOJHOMY HACICAWI0 M NaMITHHUKaM NPUPOIbI, AOCTHXEHUsM Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IIC;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJIEHUE M Pa3BUTHE OUOJIOTUM, MOHUMAHUS 3HAYCHUS
OMOJIOTHY B TIO3HAHUH 3aKOHOB TIPUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOT'0 00IIECTBA;

ujelHas yoexqEHHOCTb, TOTOBHOCTh K CIIY>KEHUIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro CyIb0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAaHUE JYXOBHBIX LIEHHOCTEHW POCCUMCKOrO HAPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMl0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOpPaJIbHO-
HPaBCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTONYUBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTEISAM, CO3JaHHI0 CEMbH HA OCHOBE OCO3HAHHOIO INMPHUHSATHSA LIEHHOCTEU
CEMEMHOM KU3HU B COOTBETCTBHUM C TpaAULIMSIMU Hapo10B Poccuu;




4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYAsl 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOI'0 TBOPYECTBA, CIIOPTa, TPY/a,
00IIeCTBEHHBIX OTHOIICHHIA;

MOHMMaHHUE YMOIMOHATBHOTO BO3IEHCTBUS KUBOW TIPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B pa3HBIX BHIAX HCKYCCTBA, CTPEMJICHHE IIPOSIBIIATH KauyecTBAa TBOPUYCCKOU
JAYHOCTH;

5) pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUS KYJIbTYPbI 310POBbSI H IMOIIMOHATBHOT0 0JIATONOTy M

NOHMMaHWE W pealn3alus 310poBOro u Oe3omacHoro oOpaza >KU3HU (340pOBOE TMUTAHHUE, COOJIOJICHUE
TUTUEHUYECKUX TPaBUI U HOPM, COATaHCUPOBAHHBIN PEXKUM 3aHATUH M OT/AbIXA, peryispHas (undeckas aKTUBHOCTD),
OCEpEeKHOr0, OTBETCTBEHHOI'O M KOMIIETCHTHOTO OTHOIIICHHS K COOCTBEHHOMY (PU3MUECKOMY M TICHXHYECKOMY 37I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPABWI WHANBUAYATLHOTO W KOJJIEKTMBHOTO O€30MacHOTO0 TIOBEACHHS B CHUTYaIUsAX,
YTPOXKAOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

OCO3HAHHUE MOCEACTBUIN U HENPUATHS BPEIHBIX IPUBBIYEK (YIOTPEOICHUS AJIKOTOIs, HAPKOTHUKOB, KYPEHUS);

6) TPy/10BOT0 BOCIIUTAHMS :

TOTOBHOCTH K TPYy, OCO3HAHWE IIEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTh K aKTHBHOW JEATEIHHOCTH TEXHOJOTHMYECKOW W COIHMAIBLHON HAIpaBICHHOCTH, CIOCOOHOCTH
WHULIMMPOBAThH, TUTAHUPOBATh U CAMOCTOSTEIILHO BBITIOIHATh TAKYIO JEATeIbHOCTD;

UHTEpPEC K pa3IuuHbIM cdepam npodeccrnoHaabHOM NeITeTbHOCTH, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOP Oyaymien
npodeccun u peann3oBbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO Ha TIPOTSHKEHUN BCECH KU3HH,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I[EIeCO00pa3HOE OTHOIIEHNE K MMPUPOJIE KaK UICTOYHUKY KU3HU HA 3eMiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJOTMYECKOW KYJIbTYpPBHI: MPHUOOPETEHUE OIbBITA TJIAHUPOBAHHUS TIOCTYIIKOB M OIEHKH HX
BO3MO>KHBIX TTOCJICICTBUM ISl OKPY>KaroIIen Cpebl;

0CO3HAHHUE II100aJIbHOI0 XapaKTepa IKOJIOTHYSCKUX MPOOJIeM U yTeH UX PEIICHHUS;




CITOCOOHOCTh HCIIOJB30BaTh MpUOOpeTaeMble IPU M3YYEHUU OMOJOTHM 3HAHUSA U YMEHUS MPHU PEUICHUH MPOoOJIeM,
CBSI3aHHBIX C PAIMOHAJIBHBIM MPUPOIONOIb30BaHUEM (COOJIIOICHUE MPAaBUII MOBEAEHUS B MPUPOJIE, HANPABICHHBIX Ha
COXpaHEHHUE paBHOBECHS B IKOCUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Onochepsl);

aKTUBHOE HEMpUSITUE JEUCTBUM, MPUHOCAIIMX BPEA OKpYKaroIled NPUPOAHON cpele, YMEHHUE NPOTrHO3UPOBATH
HEOJIaroNpHUATHBIC SKOJIOTMYECKUE MOCIECTBUS TPEANPUHUMAECMbBIX JESHCTBUM U MpeI0TBpaIlaTh UX;

HAJIM4YUE PA3BUTOTO 3KOJIOTMYECKOrO MBIIUICHUS, YKOJIOITMYECKON KYJIbTYphI, ONbITA JEATEIbHOCTH 3KOJIOTUYECKOM
HAIIPaBJICHHOCTH, YMEHHSI PYKOBOJCTBOBAaThCS MMH B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAJIbHOW MPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU AESITEIHHOCTH HKOJIOTMUECKON HANIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOMN
MIPAKTUKHA, OCHOBAHHOTO HA JTUAJIOTe KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIHTYPHOM MHUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOW KYJIbTYpPhl KaK CpPEICTBa B3aUMOJICHCTBUSI MEXAY JIOJbMHU U
MO3HAHUS MUPA;

NOHUMaHue crenuuku OMONIOTrMU KaK HAyKH, OCO3HaHUs €€ poiau B (POPMUPOBAHUM PAIIMOHATLHOIO HAYyYHOTO
MBIIUICHUS, CO3/IaHUU IIEJIOCTHOI'O MPEACTABICHUS 00 OKPYXAIOIIEM MHUpPE KaK O E€IUHCTBE MPHUPOJbI, YEJIOBEKa U
00111eCTBa, B MO3HAHUHU TTPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOJIeM COXpaHEHUs MPUPOTHOTO PABHOBECHSI;

yOeXKIEHHOCTh B 3HAUUMOCTH OUOJIOTMH [JIsi COBPEMEHHOM HUBHIM3AIMU: 00ECTIEYeHHs] HOBOTO YPOBHS Pa3BUTHS
MEIUIMHBI, CO3JaHUE TMEPCIEeKTUBHBIX OWOTEXHOJOTUH, CIHOCOOHBIX pelaTh pPeCcypCcHbIe NPOOJIEMBbl pPa3BUTHUSA
YeJIOBEYECTBA, MOUCKA MYTEH BbIX0J1a U3 TII00ATBHBIX IKOJIOTMYECKUX MpoOsieM U 00ecTieueHus nepexoaa K yCTOMUuBOMY
Pa3BUTHUIO, PAIIMOHAIBHOMY MCTIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYECHUU OMOJIOTMYECKUX 3HAHWM B IEISIX MOBBIMICHUS] OOIIEH KYJIbTYphl, €CTECTBEHHO-
HAyYHOW TPAMOTHOCTH, KAaK COCTABHOW 4YacTH (PYHKIIMOHAIBHOW TPaMOTHOCTH OOydaromuxcs, (GpopMupyemMon mpu
U3Yy4YEHUU OUOJIOTUY;

NOHMMAaHUE CYIIHOCTH METO/JOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
nojilyyaeMble 3HAHUS JJIA aHaliv3a U OOBSICHEHHUS SBJICHHI OKPYXAIOIEro MUpa W MPOUCXOASIIUX B HEM H3MEHEHHUM,
yMEHHUE JieJIaTh 00OCHOBAHHBIC 3aKIIOYEHHUS HA OCHOBE HAYUYHBIX (DAKTOB M MMEIONIUXCS JAHHBIX C IENbI0 MONYYICHHS
JIOCTOBEPHBIX BBIBOJIOB;




CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS PEUIeHUs MpoOJeM B peajbHbIX
KU3HEHHBIX CUTYaIlUsX;

OCO3HAHUE LIEHHOCTH HAYYHOM JESTEIbHOCTH, TOTOBHOCTHb OCYILECTBIATH IMPOEKTHYH) M HCCIEA0BATEIbCKYIO
NEeATEeTbHOCTh UHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY MOJYYEHHUIO HOBBIX
3HAHHM MO0 OMOJIOTUU B COOTBETCTBUU C )KHU3HEHHBIMU TTOTPEOHOCTIMH.

METAINPEIJMETHBIE PE3YJIBTATBI

MeranpeaMmeTHble  pe3yabTaThl OCBOEHHs yueOHoro mnpeamera «buonorus» BKIIOYAIOT: 3HAYUMBIE IS
dbopMUpOBaHUS MHPOBO33PEHUSI OOYYAIOMUXCA MEXKIAUCIUIUTMHAPHBIE (MEXKIPEAMETHbIE) OOIIeHayYHbIE TOHSTHS,
OTpaXkarou[ue LEeJOCTHOCTh HAYYHOM KapTUHBI MUpPA U CHEUU(UKY METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (BEIIEeCTBO, SHEPTUs, SBJIECHUE, MPOLIECC, CUCTEMA, HAyYHbIH (DAaKT, MPUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, HCCIIEOBaHHE, HAONIOJCHHE, W3MEpPEHHUE, SKCHEPUMEHT W JPYIHX), YHUBEpCAJIbHbIC Yy4yeOHbIE ICHCTBUS
(mo3HaBaTeNbHbBIE, KOMMYHUKATHBHBIE, PpEryJIsTUBHbIE), oOecreuuBawomue (opmupoBaHue  (yHKIMOHATBHOM
IPAaMOTHOCTH W COLMAJIBbHOM KOMIIETEHIIMM OOYYarolUXcs, CIOCOOHOCTh OOYYaIOIIMXCS MCIOJIb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKHME 3HAHUA U YHUBEpCaJbHbIE Yy4eOHbIE JEHCTBUS B TMO3HABATEIHHON U
COLIMAIbHOM IIPaKTHKE.

MeranpeMeTHbIE PE3YJIbTAThl OCBOCHHSI POrPAMMBbI CPETHErO 00ILEro 00pa3oBaHusl JOKHBI OTPaXKaTh:

OByaieHHue YHHMBEPCAJbLHBIMH Y4eOHbIMH NMO3HABATEIbHBIMHU AEHCTBHAMM:

1) 6azoBble JJOrHYeCKHE TeiiCTBHS:

CaMOCTOSITENLHO (POPMYJIMPOBATH U aKTYaIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHWU 3HAHUM MNPUEMBI JIOTMUECKOrO MbILUICHUS (aHaiu3a, CUHTE3a, CpaBHEHUS,
Kjaccuukanuu, o00OIIEeHUs), PAaCKPHIBaTh CMBICI OUOJIOTMYECKUX TMOHSATUN (BBIACNIATh MX XapaKTepHbIE MPU3HAKH,
YCTAHABJIMBATH CBSA3U C IPYTUMU ITOHATUSAMH);

ONpEAENATh LENH JAESITeNbHOCTH, 3a/laBas NapaMmeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH PE3YJbTaThl
JESTENbHOCTU C MTOCTABICHHBIMU LIEIISIMU;




UCII0JI30BaTh OMOJIOTMYECKUE MOHATHS JIsl OOBICHEHUS (DAKTOB U SABJICHUMN KUBOU MPUPOJIBL;

CTPOUTH JIOTHYECKHE PACCYXKJICHHUS (MHIYKTHBHBIC, JEAYKTUBHBIC, IO aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M
IIPOTHBOPEUHS B PACCMATPHUBACMBIX SBJICHUAX, (DOPMYIHMPOBATH BHIBOBI M 3aKITIOUCHNS,

MPUMEHSATh CXEMHO-MOJEIbHBIE CPEACTBA ISl MPEJICTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOLIEHUW B U3YyYaEMBbIX
OMOJIOTMYEeCKUX OOBEKTaxX, a TakKe IMPOTUBOPEUM Pa3HOro poja, BBISIBIEHHBIX B Pa3IMYHbIX HWH(POPMAIMOHHBIX
HCTOYHUKAX;

pa3pabarpiBaTh IUIAH DPEIICHHS MPOOJIEMBbI ¢ YYETOM aHAIM3a HMEIOIIMXCS MAaTepHUalbHBIX M HEMAaTePHAIBHBIX
pECYpCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLICHMBATh COOTBETCTBHE PE3YJbTATOB LEJISAM, OLECHUBATh PHUCKHU
IIOCJIEJICTBUI ICATEIbHOCTH,

KOOPJMHUPOBATh M BBIMONHATH PabOTy B YCIOBHUSX pEANBbHOr0, BHUPTYaIbHOIO U KOMOWHHUPOBAHHOIO
B3aUMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIIEHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbI€ HCCJIEI0BATEILCKHE AelCTBHUS:

BIIQJIETh HAaBbIKAMHM Y4E€OHO-UCCIIEIOBATENbCKON U MPOEKTHOM AEATEIbHOCTH, HABBIKAMH pa3pelieHus npoodieMm,
CIIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY IOWCKY METOJIOB PEIICHUs MPAKTUYECKUX 3ajad, MPUMEHEHHIO
pPA3JIUYHBIX METOJIOB ITIO3HAHUSA;

WCIIOJIb30BaTh PA3JM4YHbIC BHUAbl JACATEIBHOCTM IO TOJYYEHHUKO HOBOIO 3HAHWUSA, €r0 HWHTEPIPETALUH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B YUYEOHBIX CUTYaALIUSIX, B TOM YKCIIE MIPU CO3/IJaHUM YUYEOHBIX U COLUATIBHBIX MTPOCKTOB;

dbopMUpOBaTh HAYYHBIN TUI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUIMU U METO/IaMU;

CTaBHUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1aUl B 00Pa30BaTEIIbHON NCSITEIPHOCTH M )KU3HCHHBIX CUTYaIIUsIX;

BBIABIIATH PUYUHHO-CIIEACTBEHHBIE CBA3U U aKTYyaJU3UPOBATh 3a/1a4y, BBIABUIaTh TUIOTE3Y €€ PELICHUs, HAXOAUTh
apryMEHTHI JUJIA JOKA3aTENbCTBA CBOUX YTBEPKICHUM, 3a71aBaTh ITIAPAMETPbI U KPUTEPUU PELICHUS,

AHAIM3UPOBATH TMOJYYEHHBIE B XOJE PEUICHUA 3aJayd PE3YJIbTaThbl, KPUTHUYECKA OIECHUBATH MX JTOCTOBEPHOCTD,
MIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

OCYILECTBJISITH 1I€JI€HANIPABIICHHBIN MOUCK MIEPEHOCA CPEICTB U CIIOCOOOB JACUCTBUS B TPOPECCHOHATBLHYIO CPEY;




YMETh TIEPEHOCUTH 3HAHKSI B TIO3HABATEILHYIO U TIPAKTHYCCKYIO 00JIaCTH KU3HEICATCILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJIEW, TMpeayiaraTh OpPUTMHAJIbHBIC TOAXOJAbI W PEIICHHUS, CTaBUTh MPOOJEMBbI M 3a]ayH,
JIOITYCKAFOIINE ATbTePHATUBHEIE PEIICHNS.

3) paGora ¢ nHpopManHue:

OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHUKAX HHGMOpMaIuu (TEKCTe y4eOHOTro TOCOOUs, HAyYHO-TIOMYJSPHOM
auTepaType, OMOIOrMYEeCKUX CIIOBApSAX W CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHETE), aHAIU3UPOBATH
UHPOPMAITMIO PAa3UYHBIX BHAOB M (GOPM TMPEACTABICHHS, KPUTHYECKH OICHUBATh €€ JIOCTOBEPHOCTh U
HENPOTHUBOPEUYUBOCTbD;

dbopMyIHPOBATh 3aIPOCHl M MPUMEHSATh Pa3IMYHbIE METOJBI MPH MOMCKE W 0TOOpe Omosornyeckor MHQpopMarmu,
HEOOXOIMMOM IS BBIIOTHEHHS y4eOHBIX 3a/1a4;

IPHOOPETATh OIBIT HCTIOIB30BAHMS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIBTYPY
AKTUBHOTO UCTIOIH30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITETILHO BBIOMPATh ONTHUMAIBHYIO (OpMY MPENCTaBICHUS] OMOIOTHYeCKO nHpopManuu (CXeMbl, rpaduKH,
JarpaMMBbl, TaOJIUIIEI, PUCYHKH U PYTOEC);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEICTBAa MpU paboTe ¢ OMoJornyeckord HWHQPpOpMAIUEH: MPUMEHSITH
XUMHUYECKHUe, (U3NUEeCKue U MaTEMAaTUYECKHUE 3HAKU U CUMBOJIBI, POPMYIibl, a00peBUATYPY, HOMEHKIIATYPY, UCIOIb30BATh
U TIpeoOpa30BBIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMU PACTIO3HABAHUS U 3aIUTHI HHGOpMANK, HHOOPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OByaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATUBHBIMU A€HCTBUSAMM:

1) o0mmeHme:

OCYIIECTBJISATh KOMMYHHKAIIMA BO BCeX cdepax >KU3HU, aKTUBHO Y4YacCTBOBaTh B JHAJIOTEe WJIH JUCKYCCHHU TIO
CYIIECTBY OOCYyXIaeMol TeMmbl (YMEHHE 3a/JaBaTh BOIMPOCHI, BBICKA3BIBATh CYKICHHS OTHOCHUTEIBHO BBITIOJTHEHUS
npeajaraeMoi 3a/1auu, yYuThIBaTh HHTEPECHl U COTIaCOBAaHHOCTH MO3UIUHI APYTUX YYACTHUKOB JIMAJIOTa WU TUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpEACTBAa OOIIEHUS, MOHMMATh 3HAYEHUE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHUS KOH(MDIUKTHBIX CUTYAIlUN, YMETh CMSTYaTh KOH(DJIUKTHI U BECTU MTEPETOBOPHI;




BJIAJICTh PA3UYHBIMHU CIIOCOOAMH OOIIEHUS U B3aMMOJCHUCTBUSA, IIOHUMATh HAMEPEHUS APYTUX JIOACH, TPOSBIATH
YBKUTEJIBHOE OTHOILIIEHUE K COOECETHUKY U B KOPPEKTHOM (popMe HopMyTrupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) cOBMeCTHAs 1eATeJbHOCTD:

MIOHMMATh U WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W WHAMBUAYAIbHON paOOTHI MPH pelIeHUH OWOIOTHYECKOM
npo0sieMbl, 00OCHOBBIBATH HEOOXOJAMMOCTh MPUMEHEHHUsS TPYIMOBBIX (POPM B3aMMOJEHUCTBUSI MPU PEIICHUH Y4eOHOU
3a/a4u;

BBIOMpATh TEMAaTHUKY U METOBI COBMECTHBIX JICHCTBUMN C yU4ETOM OOIIUX HHTEPECOB U BOZMOKHOCTEH KaXI0TO WiieHa
KOJUIEKTHUBA;

OPUHUMATh 1IEJTM COBMECTHOW JAESTeIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH ACHCTBUS MO €€ JIOCTHKEHUIO:
COCTaBJIATh IUIAH JIEMCTBHM, paclpenessiTb poJid C YYETOM MHEHMH yYaCTHHUKOB, OOCYXJaTh pPE3yJbTaThl COBMECTHOM
paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHHKAa KOMaHJbl B OOIIMH pe3ylbTaT Mo pa3padOTaHHBIM
KPUTEPUSIM;

npe/iaraTh HOBBIE MMPOEKTHI, OLIEHUBAThH UACH C TIO3UIIMH HOBU3HBI, OPUTHHAIIBHOCTH, MTPAKTUUYECKON 3HAYMMOCTH;

OCYIIECTBISITh TIO3UTUBHOE CTPATErMUECKOE IOBECHHE B PA3IMYHBIX CHUTYAIUsX, NPOSBISATH TBOPYECTBO U
BOOOpakeHHe, ObITh MHUITUATUBHBIM.

OByajieHNe YHUBEPCAIbHBIMH PeryJasTHBHBIMH JeCTBUSMMU:

1) camoopraHu3amms:

UCTIOIH30BaTh OMOIIOTMYECKHE 3HAHUS JJIs BBISIBJICHHUS MTPOOJIEM U UX PEIICHHUS B KU3HEHHBIX U YUEOHBIX CUTYyaIIUsAX;

BbIOMpaTh Ha OCHOBE OMOJIOrMYECKUX 3HAHUHN 1€JIEBbIE U CMBICIIOBbIE YCTAHOBKHU B CBOMX JIEUCTBUAX U MOCTYIKaX IO
OTHOILIEHUIO K KUBOI MPUPOE, CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATENIBHYIO NEATEIBHOCTD, BBISBISATH MPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH
COOCTBEHHBIE 33J1a4u B 00pa30BaTENbHOMN NEATEIbHOCTH U )KM3HEHHBIX CUTYAIIUIX;

CaMOCTOSITETILHO COCTaBIIATh IUIAH pEIICHUs MpodJieMbl C Y4ETOM MMEIOUIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U IPEAITOYTEHHUM;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM;




pacHIMpATh paMKH Y4eOHOI0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEIIOUYTECHUIA;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKON SPYAUIMU B PAa3HBIX 00JIACTSAX 3HAHUM, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHbBIN U KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LEIISAM;

BJaJIeTh HAaBBIKAMHU TO3HABATEIbHOU pe(dIeKcHuM KaK OCO3HAHHUS COBEpPIIAEMBbIX JEHCTBUM W MBICIUTEIbHBIX
IPOIIECCOB, UX PE3yJIbTATOB W OCHOBAHWM, MUCIOIB30BATh MPUEMBI PEIICKCUU JIJIsi OIEHKH CUTYyallid, BHIOOpA BEPHOTO
pelIeHus;

YMETb OLIEHUBATh PUCKUA U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U ApT'YMEHTBI APYIUX [PU aHAIU3E PE3YIbTATOB AEATEIbHOCTH,

3) npuHsiTHE CeOsl U APYTUX:

OpPUHUMATh Ce0sl, IOHUMAasl CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX MPU aHAIU3E PE3YJIBTATOB JIEATEIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO APYIHX HA OMIUOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHP C TTO3UIIUU JPYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbTaThl 0cBoeHUs nporpammMbl COO no 6nonoruu Ha 6a30BOM YpOBHE BKJIIOUAIOT CHELM(PUUECKUE
JUIsl yueOHoro npeaMera «buonorus» HaydHble 3HAHMS, YMEHHSI M CIIOCOOBI ICMCTBUI IO OCBOECHUIO, MHTEPIPETALMH U
npeoOpa3oBaHUIO 3HAHMM, BUJIbI AEATEIBHOCTH IO MOJIYYEHUI0 HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHUN B pa3IUYHBIX
y4eOHBIX CUTYallUsAX, a TAKXKE B pPeajbHbIX KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ OMosorueil. B nmporpamme npenMerHsie
pe3yNbTaThl MPEACTABIECHBI IO FO1aM O0yYEHHS.

IIpenmMeTHbIE pe3yapTaThl OCBOEHUS yueOHOro npenMera «buonorus» ¢ 10 knacce n0IKHBI OTpaXarh:




c(hOpMHPOBAHHOCTh 3HAHUK O MECTE M POJWM OHWOJIOTMU B CHCTEME HAyYHOTO 3HAHUS CCTECTBCHHBIX HAyK, B
(GOopMUPOBAHNY COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MUpa U HAYYHOT'0 MUPOBO33PEHHUS, O BKJIA/I€ POCCUHUCKUX U
3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUHU, (PYHKIIMOHAIBHOW TPAMOTHOCTH YETOBEKa IS PEIICHUs
KU3HECHHBIX 3a71a4;

YMEHHUE PACKPBIBATh COJCP’)KaHWE OWMOJIOTMUYECKUX TEPMUHOB W TOHITHH: KM3Hb, KJIETKA, OPTaHW3M, METaOOIM3M
(oOMeH BeIIeCTB W MpEeBpalleHUuEe SHEPTUM), TOMEocTa3 (CaMOpETyJIsIus), YpPOBHEBAs OpraHU3AIMs XUBBIX CHCTEM,
CaMOBOCTIPOM3BE/ICHHE (PEMPOAYKITHS ), HACIEICTBEHHOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHUE;

YMEHHE W3Jaratb OWOJIOTMYECKHE TeopuH (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHAs, IIEHTpaJbHAS JOrMa
MOJIEKYJIsIpHOUM Onosorun), 3akonsl (I'. Mennaens, T. Moprana, H. . BaBunoBa) u ydeHus (0 meHTpax MHOroo0Opas3us u
IPOUCXOXKIEHUS KyIbTypHbIX pacTenuii H. Y. BaBuioBa), onpenenstb rpaHHIlbl UX MPUMEHUMOCTHU K KUBBIM CHCTEMaM;

yYMEHHE BJIQJIETh METOJIAMHA HAYYHOTO TIO3HAHUS B OMOJIOTUH: HAOIOACHNUE U OMMCAHKE KUBBIX CUCTEM, TIPOIIECCOB U
SIBJICHUM, OPTaHU3AIIMs ¥ TIPOBEICHUE OMOIOTHIECKOTO SKCIIEPUMEHTA, BBIABMKCHUE THUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXy HCCIENYEMBbIMH BEIUYHMHAMH, OOBSCHEHHE IONYYCHHBIX PE3YJIbTaTOB, WCIIOJIH30BAaHHBIX HAYYHBIX TTOHSTHH,
TEOpUI U 3aKOHOB, YMEHUE JIeNIaTh BHIBOBI HA OCHOBAHUH MOJYUYCHHBIX PE3y/IbTaTOB;

YMEHHUE BBIJCISATh CYIIECTBEHHBIC NPH3HAKA BUPYCOB, KJIETOK MPOKAPHOT W DYKAPHOT, OMHOKICTOYHBIX U
MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHAa BEIIECTB M TMPEBPAIICHHUS DSHEPTHH B KIETKE,
doTocuHTE3a, IUIACTHYECKOTO W DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOAOTBOPCHHUS,
Pa3MHOXEHUS, UHANBUYAILHOTO Pa3BUTHs OpTaHu3Ma (OHTOTeHE3);

YMEHHUE TPUMEHSTh TOJYyYCHHBIE 3HAHUS JJISI OOBSICHEHUS OMOJOTMYECKUX IMPOIECCOB M SBIICHHUM, ISl MPUHSTHS
NPAKTHYCCKUX PEIICHHH B TOBCEIHEBHOW JKM3HU C IENbIO OOecreueHrss 0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBS
OKPYXAIOIIUX JIIOJICH, COOJIIOIEHUST HOPM TPaAaMOTHOIO TOBEJICHHUS B OKpY)KAlOIIeH NPUPOJHON Cpene, MOHUMaHue
HEOOXOIMMOCTH HCIOJIb30BAaHUSL JOCTIDKEHUN COBPEMEHHOW OWONOTMM ¥ OWOTEXHOJOTHH IS  PalMOHAIBHOTO
IIPUPO/IOTIOIB30BAHUS;

YMEHHE pelIaTh SJIEMEHTapHbIE TEHETWYECKHE 3aJaud Ha MOHO- W JUTHOPHIHOE CKpEIIMBAaHHE, CICTICHHOE
HaclleZIOBaHUEe, COCTABJIATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHUS Ui TpECKa3aHWsl HAcJeIOBaHUS TPU3HAKOB Y
OpPraHU3MOB;




YMEHHUE BBITIONHATH JA0OpaTOPHBIE W TPAKTHYECKHE padOTHI, COOJIOAATh MMpaBWia MpU padboTe ¢ y4eOHBIM H
71a60paTOPHBIM 000PY/IOBAHUEM;
yMEHUE KPUTUYECKHU OIICHUBATh U MHTEPIPETUPOBATH MHOOPMAIINIO OMOJIOTHYECKOTO COACPKAHUS, BKIIOYAIOIIYIO

IICCBAOHAYYHbBIC 3HAHUA W3 Pa3JIM4YHBIX HWCTOYHHUKOB (CpGI[CTBa MacCOBOM I/IH(l)OpMaHI/II/I,

MaTEepHaJIbl ), STHICCKHE aCTIeKThl COBPEMEHHBIX MCCIICIOBAHUN B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;
yMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC M YCTHBIE COOOIIEHUs, 00001ass OHOIOrnYecKyro HHGOPMALUI0 U3
HECKOJIbKUX UCTOYHHKOB, IPAaMOTHO MCIIOJIb30BaTh MOHATHIHBIN anmapaT OHOJIOTHH.
TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4vecTBo 4acoB JIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB H TeM undpoBbie
Ne n/mm P Kourponbunie | IIpakTuueckue (mudpp )
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchl
bu6mmoreka [JOK
L brororist kak Hayka 2 0 05 https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
2 K 1
WBBIE CUCTEMBI U IX OpPTaHU3aIHs 0 0 htts://m.edsoo.ru/7f41c292
bu6mnoreka LIOK
X i 1
3 MMHYECKUI COCTaB U CTPOEHHUE KIIETKU 8 0 htts://m.edsoo.ru/7f41c292
but6mmoreka [IOK
4 K 6 0 0
MBSHCACATCIBROCTD [ICTHH https://m.edsoo.ru/7f41¢c292
Pa3zMHOkeHME 1 MTHANBUAYaTbHOE Pa3BUTHE bubmuorexa [JOK
5 5 0 1
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnencTBeHHOCTS U U3MEHUUBOCTD 8 0 15 but6mmoreka [IOK
OpraHHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekrust opranu3mMoB. OCHOBBI 3 0 0 bu6mmoreka [IOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41¢c292

Hay4HO-TIOITYJISIPHBIE
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but6mmoreka [IOK
Pesepstioe pens 1 0 0 https://m.edsoo.ru/7f41c292
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INOYPOUHOE INVIAHUPOBAHUE
10 KUIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HMara uudposBbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero H3YyYeHUsI o0pa3zoBaTeJibHbIE
padoThI padoTbI
pecypcbl
bu6mmorexa [IOK
buosorust B cucreMe Hayk 1 0 https://m.eds00.ru/863e6122
08.09.2023 https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU IPUPOIBI.
[Tpaktuueckas padora Ne 1
«Vcnonp30BaHUe pa3THIHBIX 1 0.5 bubmmorexa [IOK
P ' 15.09.2023 | https://m.eds00.ru/863e6122
METO/IOB MPU U3YUCHUHU
OMOJIOTMYECKUX OOBEKTOBY
buonornueckue cucTeMbl, IPOLIECCH 1 0 bubmuoreka [IOK
U UX U3y4YEHHUE 22.09.2023 | https://m.edsoo.ru/863e6564
XuMHYeCKUN cOoCTaB KieTKu. Boja u 1 0 bubmuorexa [IOK
MUHEPAJIBHBIE COJIN 29.09.2023 | https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
b . 1
eaicH. COCTAB i CTPOCHIE GekoB 0 06.10.2023 | https://m.edsoo.ru/863e6b72
®epMeHThl — OHOJIOTHYEeCKUe
karanu3aTopsl. JlabopaTopHas 1 05 bubnnoreka [JOK
pabora Ne 1 «/3yuenue ' 13.10.2023 | https://m.eds00.ru/863e6b72
KaTaJUTHYECKON aKTUBHOCTHU
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dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJTH KaTajasbl)»

KJIETKaX KOHYMKa KOpeIlKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»

bu6nunorexa LIOK
! YraeBozeL. JInmae 0 20.10.2023 | https://m.eds00.ru/863e6870
bu6nunorexa LIOK
8 Hywentosbie kneiors. AT® 0 27.10.2023 | https://m.eds00.ru/863e6d5¢
9 Hcropus 1 METObI U3yUEHHUS 0 bu6bnuorexa [IOK
kneTku. Knerounas teopus 10.11.2023 | https://m.edso0.ru/863e6e88
10 KieTka kak memocTHas KuBast 0
cucTemMa 17.11.2023
CrpoeHue 3yKapruOTUYECKON KIIETKH.
JlaGopatopHnas pabota Ne 2
«3yueHne CTpOCHUS KJIETOK bubnnoreka [JOK
11 pacTeHul, )KUBOTHBIX, TPHOOB H 0.5 https://m.edso0.ru/863e6ff0
. 24.11.2023
OakTepuil 1o MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpemnapaTax u ux
OTIMCAHUE»
bubnunorexa LIOK
12 ObmeH BemecTs wiI MeTaboTH3M 0 01.12.2023 | https://m.edsoo.ru/863e766¢
bu6nunorexa LIOK
13 dorocuirres. XemocHuires 0 08.12.2023 | https://m.edso0.ru/863e7c98
. bubmuorexa [IOK
14 duepreruicckiii 0Omen 0 15.12.2023 | https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [lenenue
kieTku. Muro3s. JlabopaTopHas
15 abota Ne 3 «HabOmronenue Mmuto3a B 0.5 bubmorexa LOK
P B 8 ' 22.12.2023 | https://m.edsoo.ru/863e7dc4
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buocunres Oenka. Peakuus

bu6nunorexa LIOK

16 0
MaTPUYHOTO CHHTE3a 29.12.2023 | https://m.edsoo.ru/863e796e
bu6nunorexa LIOK
17 Tpancisiii — OHOCHHTE3 Genka 0 12.01.2024 | https://m.edso0o.ru/863e796e
18 Hexknerounsie GOpMBbI )KU3HH — 0 bubnmoreka [JOK
BUPYCHI 19.01.2024 | https://m.edso0.ru/863e7540
bu6nunorexa LIOK
19 DopMBI pa3MHOKEHUS OPraHU3MOB 0 96.01.2024 https://m.edso00.ru/863e81hb6
o https://m.edsoo.ru/863e831e
. bu6mmoreka LIOK
20 Meiios 0 02.02.2024 | https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE MOJOBBIX
KJIeTOK. OIJI0/I0TBOpPEHHE.
21 JlaGopaTopHas padorta Ne 4 05 bubnnorexa [IOK
«M3y4eHne cTpoeHUs MOJIOBBIX ' 09.02.2024 | https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
29 NuauBunyanbHOE pa3BUTHE 0 bu6mmoreka LIOK
OpraHHU3MOB 16.02.2024 | https://m.edso00.ru/863e8436
23 ['eneTnka — Hayka o 0 bu6mmorexa LIOK
HACJIEJICTBEHHOCTH U M3MEHYMBOCTH 01.03.2024  https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIIEOBaAHUS
24 MPU3HAKOB. MOHOTHOpHIHOE 0 bubmorexa LIOK
P ] pHA 15.03.2024 | https://m.eds00.ru/863e8878
CKpCIIMBaHHE
0 0€ CKpe aHue. 3aKo
25 i[:sz;niii[/ll:)ro HeinH:H(])gB:HHI/m ’ 0 bubmorera [JOK
A 22.03.2024 | https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CremieHHOe HacleI0BaHue 0.5 bu6nunorexa LIOK
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npu3HakoB. JlaGopatopHas pabora 05.04.2024 |  https://m.edso0.ru/863e8c60
Ne 5 «M3yuyenue pe3yabTaToB

MOHOTUOPUAHOTO U AUTHOPHIHOTO

CKpEIIMBaHUS Y IPO30(HIIbI HA

TOTOBBIX MUKpPOIIpenapaTax»

97 I'enetnka mona. HaciaegoBanme 0 bubmuorexa [IOK
MIPU3HAKOB, CIICTUICHHBIX C IMOJIOM 12.04.2024 | https://m.edso0.ru/863e8c60
N3menunBocTh. HeHacnencteenHas
M3MEeHYUBOCTh. JIabopaTopHas

08 pabota Ne 6. Uzyuenue 05 bubnuorexa [IOK
MOAN(PUKAITMOHHONW N3MEHYHBOCTH, 19.04.2024 | https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BAapUALIUOHHON KPUBO»

HacnenctenHass "3BMEHYHBOCTb.

29 JlabopaTopnas pa6ota Ne 7. 05 bubnmnoreka [JOK
«AHanmu3 MyTanui y 1po30(uiIel Ha 26.04.2024 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOITpenapaTax»

bu6mmoreka [IOK

30 Petetinia seropeka 0 03.05.2024 | https://m.edso0.ru/863e8d78
PesepBubIii ypok. O00061IeHNE IO

31 teme «HacnenctBeHHOCTD U 0 10.05.2024
W3MEHYUBOCTH OPTaHU3MOBY

32 Cenekius Kak HayKa U IpoIece 0 bubmmorexa [IOK

17.05.2024 = https://m.edsoo.ru/863e9214

33 MeTobl U JOCTHKEHUS CEJICKIINU 0 bubmuoreka [IOK
pacTeHM U )KMBOTHBIX 24.05.2024 | https://m.eds00.ru/863e9214

34 buorexHosorus Kkak oTpacib 0 bubnuorexa [IOK
MPOU3BOJICTBA 31.05.2024 | https://m.edsoo.ru/863e9336
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34 0 4

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6nioB A.M. u apyrue /Ilox pen. [laceunnka B.B., AkunonepHoe
obmectBo «M3aaTenscTBO «lIpocBereHue»

* buonorus, 10-11 knaccsl/ 3axapoB B.b., Pomanosa H.1., 3axaposa E.T.; nox penakuueit Kpukcynona E.A., OGiiecTBo
C OTPaHUYEHHON OTBETCTBEHHOCTHIO «PyCcCKOE CII0BO - YUEOHUK

O6m1as ouonorus. 10-11 knace. B.b. 3axapos, C.I'.'MamonToB, H.U.Conun - M: [Ipoda

METOINYECKHUE MATEPHUAJIBI /UIA YUYUTEJIA
buonorus. O6mas 6uonorus. 10-11 knaceel. A.A. Kamenckoro, E.A. KpukcyHnosa, B.B. I1aceunuxa.

Meronnueckoe nocodue " [loypounsie Tectsl u 3aaanus"” ['.1. Jlepuep Mocksa. 9KCMO

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
VY4eOHO - TpeHUPOBOYHBIE MaTEpUAIIbI IJIs MOATOTOBKY yuaruxcs Kk EI'D. MHTenexT - neHtp.

Pemry EI'D o Guonorum.




Cratrpan.










