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HHOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus yueOHoro mpenmera «buonorus» cocraBuiIn:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJICH, COJIEpKaHUS,
pe3ynbTaToB OOyueHUss U TPEeOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS OO0
O0MMX LEeNSIX M MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanuiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYECHUU B TO3HAHMM KXUBOW MPHUPOABI U OOECIEUEHHU CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, OMPEACTICHBl OCHOBHBIC (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYypa.

[Tporpamma no O6uonoruu Aa€t mpeacTaBiIeHUEe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIUTAHUS M Pa3BUTUS OOYyYalOIIMUXCS CpeAcTBaMU YydeOHoro mpeamera «buonorusy,
orpenenser 00f3aTENbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHUue I10
paszenaM U TeMaM, PEKOMEHJIyEMYIO IOCJIEI0BAaTEeIbHOCTh U3yUeHUsl y4eOHOro marepuaia ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TIOTUKH 00pa30BaTEIHHOrO Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXcs.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BH/IOB Y4eOHO-TI03HABATEIbHON JI€ATEIbHOCTH/y4eOHbIX AeUCTBUN 00YYarOMIUXCS 110
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6uosnorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3y4eHHH Ouonoruu, Onaromaps dYeMy B HEW MpPOCMaTpUBaeTCA
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karolei
npuponHoil cpene. IlosTomy Hapsay ¢ u3ydeHHEM OOILIEOMONIOIMYECKUX TEOpUM, a TakKke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B OBCEHEBHOM JKU3HHU Ul pelIeHUs NPUKIIAJHBIX 3334, B TOM 4HCie: MPOQUIaKTHKH
HaCJIECTBEHHBIX  3a00JIeBaHUM  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOMl cpele,
aHalu3a BIMSHUSA XO3AHCTBEHHOM JEATENBbHOCTH YEJIOBEKAa Ha COCTOSHUE MPHPOJIHBIX H
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HAMpPaBICHHOCTH Y4e€OHOIo
npeaMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00€CHeUeHUs YCIOBHUM Ui pelIeHHs
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 IMIKOJBbHOTO OMOJIOrMYECKOro o0pa3oBaHUsl, KOTOpast Mpeoiaraet
dopmupoBaHHe y 00ydYaromUXcs CIOCOOHOCTH ananTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOILIErOCS COBPEMEHHOTO MUPA.

Bonbioe 3HaueHne OWONOTHS WMEET Il PEIICHUS BOCIHTATENFHBIX W Pa3BUBAIOIINX
3a/ay cpeaHero oOmiero oOpa3oBaHMs, COMHANIM3AlMK oOydarommxcs. M3yuenune Owmomoruu
oOecrieynBaeT yciaoBUsA Ui (OPMHUPOBAHUS HWHTEIUIEKTYaJIbHBIX, KOMMYHHMKAIIMUOHHBIX U
UH(POPMALIMOHHBIX  HABBIKOB,  JCTETUYECKOH  KYJIbTYphl, CHOCOOCTBYET  WHTETpaluu
OHMOJIOTMYECKUX 3HAHWHN C TMPEICTABICHUSMH M3 IPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazBaHHbIE TONIOXKEHUS O TPeHA3HAYCHUH Y4eOHOTO TpeaMeTa
«buonorus» coctaBWIM OCHOBY JUIs ONpENENeHUsl MOAXO00B K OTOOPY U CTPYKTYPHUPOBAHUIO
€ro co/iepKaHusl, MPEICTaBICHHOTO B IIpOrpaMMe Mo OHOJIOTHH.



Ot60p conepxkanusi yueOHOTO npeamera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JTOKHBI
OCBOUTH 3HAHUS U YMCHWHS, 3HAYMMBbIE JUIsI (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLIeH MNPUPOAHON cpese, BOCTpEeOOBAHHBIE B
MOBCEIHEBHOM KH3HU U MPAKTHYECKON nesTenbHOocTH. Ocoboe MECTO B 3TOM CHUCTeMe 3HAHUI
3aHMMAIOT DJIEMEHTBl COJICPIKAHUs, KOTOphIE CIy>)KaT OCHOBOM s  (OpMHUpPOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4HOW KapTHHE MHpa M IEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUU OHMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuasa B HporpamMme Mo Ouosoruu
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHWN 00 OTIIMUUTEIILHBIX OCOOECHHOCTSX
J)KUBOM TPUPOABI, O €€ YPOBHEBOM OpraHuM3alvMd WU IBOJIOLMH. B COOTBETCTBHHM C 3THUM B
CTpYKType ydeOHoro mnpeamera «buonorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTelbHbIC TUHUU:
«buonorus kak Hayka. MeToabl Hay4HOro nmo3HaHus», «Kierka kak Ouoioruyeckas CUCTEMay,
«Opraam3m Kak Ouosiornyeckas cuctema», «CucreMa U MHOTOOOpasue OpraHu4IecKOro MUpPay,
«IBOIOLHUS KUBOU MPUPOJIBD», «IKOCUCTEMBI U PUCYIITIE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIQJICHHE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKUIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIOJIb30BaTh 9TU 3HAHUS JJII TPAMOTHBIX JICUCTBHI B
OTHONIICHUH O0BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTcs pelieHueM CIeAyoIuX 3a/1ay:

OCBOCHHE OOYYAIOIIUMHUCS CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOPHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3ax, MpaBUaX, CIYKalIMX OCHOBOH Ui (OPMUPOBAHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOAAaX HAyyHOI'O MO3HAHUf,
CTPOCHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX MKHBBIX CHCTEM pPa3HOrO YPOBHsI OpraHU3alluH,
BBIJIAFOIINXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYarOUMXCsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHAIKM3a JAHHBIX O MYTSIX Pa3BUTHS B OMOJOTUU HAYYHBIX B3TIISIOB,
UJEeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3aluu;

CTaHOBJIEHHME Yy OOydaromuxcsi oOumel KyabTypbl, (YHKIMOHAJIBHOM TIpaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSACHSITH W OLICHUBATH SBJICHUSI OKPYXKAIOIIETO MUpPA >KUBOW MPUPOABI HA
OCHOBaHWU 3HAHUH U OMBITA, TOTYYEHHBIX MPU U3YUEHUU OUOJIOTHH;

dbopMupoBaHrue Yy OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OHMOIOTHYECKHUX
3HAHUW B TMPAKTHYECKON JEATETbHOCTH YEIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCMHUTAaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEIOBEKOM >KHBOW MPHUPOJBI,
HEO00XO0UMOCTH OEpeKHOTO OTHOIICHUS K Hel, COOMIOEHHS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTHYECKUX UCCIIEIOBAaHU;

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJIsi TOBBIIICHHUS YPOBHSI IKOJIOTHYECKOM
KYJIBTYPBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

NpPUMEHEHHE MPUOOPETEHHBIX 3HAHUN W YMEHUN B TMOBCEIHEBHOHN XU3HU IS OICHKU
MOCJIC/ICTBHI CBOEHM NIEATETHHOCTH 1O OTHOIICHHIO K OKPYXKAIIIEeH cpee, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IeHNE Mep TPODUIaKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero oopasoBanus «buonorusy, nsydaemas Ha 6a30BOM ypOBHE,
SABIISIETCS 00s3aTENbHBIM YYEOHBIM TPEIMETOM, BXOISIIUM B COCTaB MpPeIMETHOW oOjacTu
«EcTecTBeHHO-HAYYHBIEC TIPEIMETHI.



Jnst m3ydenusi 6uojoruyd Ha 6a30BOM YpOBHE CPEIHET0 OO0IIero oOpa3oBaHUsI OTBOJUTCS
68 yacos: B 10 kimacce — 34 yaca (1 gac B Hezemno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKOM U mpaBoM. Ponb Ouomoruu B
(bopMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaAYK.

MeTo1p1 TO3HAHUS KUBOM MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUE, U3MEpPEHHE,
KJaccuukanms, MOJASITHUPOBAHUE, CTATUCTHYECKAs 00pabOTKa JaHHBIX ).

JdemoHcTpaumuu:

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

Tabmue! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON PUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmonp3oBaHWE pPAa3IMYHBIX METOJOB NpPU H3YYECHUH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeONICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuublt u cxembl: «OCHOBHBIE TPU3HAKH KHU3HU», «YPOBHH OpraHU3alMU KHBOK
MIPUPOJIBI».

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yeckue BJIEMEHTBHI: MAaKpOJBJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMM BOJABl M MHUHEpPAIBHBIX BeHIeCTB B KieTke. [loanepikaHne OCMOTHYECKOIrO
Oananca.

benku. CocraB u cTpoeHue 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. buonorunueckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbel. OTinuuss  QepMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCupr003a), Aucaxapuibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckne GpyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUIHJIOB Kak
MCTOYHUKOB PHEPIHH.

Hyxknennoseie kucinotel: JIHK u PHK. Hykneotnibl — MOHOMEPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u

byHKINN.



[utomoruss — Hayka o kjeTke. KietouHas Teopusi — mpuMep B3aUMOJCUCTBUS WU U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas sxuBasi cucrema. OOmie Mpu3HaKy KIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckumii ammapar, cucTeMa CHHTE3a Oeka.

Tunsel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOCHHOCTH CTPOEHUs
pokapuoTnyeckoil kiueTku. Kinertounas crenka 6akrepuil. CTpoeHHE 3YKapuOTHUECKOHN KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Inasmatuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranonasl kietku: IIIC, anmapar 'onbmaxu, muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUH, IMiaacTuibl. IIpomcxoxneHrne MHUTOXOHAPUNH U IUIACTHUA.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMJIOB KIETKU. BritoueHusl.

SAnpo — peryasaTopHblil HeHTp KiaeTku. CTpoeHue aapa: sjuepHas 000I04Ka, Kapuora3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHUBOM MPHUPOAEY,
«Pacnpenenenre XuMUYECKHUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuubr u cxemsl: «lleproanueckas TaONMIAa XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3ykapuoTHueCcKOu
KJIeTKn», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOU KIEeTKu», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbD», «JIUunuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaTbl pPacTUTENbHbBIX, KUBOTHBIX M OaKTepHaIbHbIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTPOEHHS KIETOK pacTeHHH, *XHUBOTHBIX MU
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJIAIUS (TJIACTUYECKHM OOMEH) U
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO TMpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B TOHUMAHUHN METa0OIU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmenToB B 00MeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocuHTe3a. Peakunu doTtocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HaAUCHUE (POTOCHHTE3a JIJIs KU3HH Ha 3emiie. BriusHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XeMmocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HAYCHHE XEMOCHHTe3a IS JKU3HU Ha
3emue.



DHepreTuyecknii OoOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndeckoro oomena. ['nmukonus. bpoxkenue u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHbopmamus u JHK. Peamuzamus
TeHEeTUYeCKON MH(popMaMu B KieTKe. ['eHeTHUeCKuil KoJ M ero CBOWCTBa. TpaHCKpumuus —
matpuunblii cuate3 PHK. Tpancnsanus — 6unocunres 6enka. Dtanbl Tpanciasuuud. Konuposanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHpPYCHL. Mcropus oTkpeiTuss BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIAa BUPYCOB. bakrepuodaru. bonesnu
pacTeHHU, )KUBOTHBIX U YEJIOBEKA, BBI3bIBAEMBIC BUpPyCcaMu. Bupyc nMMyHoIe(hUIIMTa YeIOBEKa

(BUY) — Boszoymutens CIIM/la. OOpatHas TpaHCKPHUIIMSA, peBepTa3a W HHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuupt u  cxembl: «Tumbl  nuraHus», «Merabonusm»,  «MUTOXOHIPUSY,
«QHepreTuueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenue [IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuil  kon», «Bupycoi»,
«bakrepnodarn», «Crpoenne wu >ku3HeHHbIH mwmka Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Monenu-anmukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, WiaM KU3HEHHBIM MK KieTkd. Murtepdaza u muto3. Ilpomeccsl,
npoTekaromue B uHTepdasze. Permmmkanus — peakuns marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuoOTHUIl. JMIIOMIHBIMA W TarIOUAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

[lenenne xnetkn — muro3. Cramgum muto3a. I[Ipoueccel, Nmpoucxonslive Ha pa3HBIX
CTagusaX MUTO3a. Brojornueckuii CMEICI MATO3A.

[TporpamMmmupyemasi ru0esb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Bunapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HAaJBOE, MOYKOBAHME OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHue,
BEreTaTUBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHMpPOBAaHHE OPraHW3MOB, €0 3HAUECHUE JUIS
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIANYUS OT OECIoI0ro.

Meito3. Cragun Mmenosa. IIpomeccsl, nmpoucxoadmmue Ha cragusax merosa. Ilosenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pPa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30u,
AWIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOSHHs SAHIEKIETOK H
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHATBHOTO PA3BUTHS Yy TMO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHHE, TracTpyJslus,
opranorenes. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 IBETKOBOIO PacTEHUs: CTPOECHUE CEMEHU, CTaIuN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOE pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKu
Oaxtepuii», «CTpoeHHE TMOJNOBBIX KIETOK», «CTpoeHHe XpOMOCOMbI», «KIETOUHBIH ITUKII»,
«Permmukanus JJHK», «Mutoszy», «Meiosy, «lIpsmoe u Henpsimoe pa3BUTHE», «I'amMeTorenes y
MJIEKONUTAIOIINX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO0opynoBaHue: MHUKPOCKOI, MuKpompenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIETOY,
«Siueknerka miekonuTaromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Mojenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PA0OThI:

JlabopaTtopHnast padora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
FOTOBBIX MUKpOIIpenapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHS IOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pasButus reHetuku. Ponb nuronorum u
SMOpPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiaa poccuicKUX U 3apy0exHBIX yUEHBIX B pa3BUTHE
reHeTuku. Meroasl TeHETHKHA (THOPUIONOTUYECKUM, UHUTOTCHETHUYECKUN, MOJIEKYIISIPHO-
reHetTudeckuii). OCHOBHBIC T€HETUYECKHE MOHATHUS. | eHeTHuYecKass CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTH  Hacje[OBaHWs  IMPU3HAKOB, ycTaHoBiIeHHble [.  Menngenem.
MoHorudpuaHOe CKpeIrBanue. 3aKoH eMHO-00pa3us THOPUIOB MepBOTO MOKoJeHwHs. [IpaBuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JuruOpunHoe CKpemMBaHWE. 3aKOH HE3aBHCUMOIO  HAcleIOBaHWS  MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
HacJel10BaHUI0 TeHoB. HapylieHue clenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKrne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/eseHHe Moja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble OpraHu3Mbl. HacnenoBaHue NpU3HAKOB, CUEIJIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACIEJCTBEHHONW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
Bapuauvonssiii psa v BapuainimoHHas kpubas. Hopma peakuuu npusnaka. KonndecTBeHHbIE U
KaueCTBEHHbBIE TIPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnencrBennas, niv reHOTUNIUYECKasi, M3MEHUYNBOCTh. KoMOMHAaTUBHAS M3MEHYUBOCTD.
Meiio3 u moNIOBOM mTpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTalnMoHHas
M3MEHYUBOCTh. Kimaccudukamuss myranuii: TeHHbIE, XpPOMOCOMHBIE, Te€HOMHBIe. YacTtoTa u
MPUYMHBI MyTaliii. MyTarenHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBocty H. . BaBumnosa.



BHesinepHas HacneqCTBEHHOCTh U U3MEHUYNUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METOJbl TE€HETHUKH YeEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBennsie 3a0oneBaHus
YelOBeKa: TeHHBbIE OoJie3HH, OOJE3HM C HACJIEICTBEHHOW TMPEeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue ¥ TeHepaTHBHbIE MyTaluu. CTBOJOBBIE KIICTKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oone3nell. MeauKo-reHeTHUeCKOe KOHCYJIbTUPOBAHUE. 3HAYCHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUICCKIX 3a00JIeBaHUI YeTIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuiios.

Tabmuiel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKE M €r0 IUTOTCHETHUYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMozaeiicTBUE alIeNbHBIX T€HOBY, «l €éHeTHuYecKre KapThl pacCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIJIEHHOTO C IOJOM,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHuMmBOCTHY», «MoauduKamrmoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «['eHeTHKa rpynn KpoBu», «MyTallioHHas
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-anuimkanuun «MoHoruOpuaHoe ckpemuBaHuey, «HemnomHnoe
JOMHHHpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu Gopmbl KPBUIEEB U OKpPACKU Teja), repbapuid
«"opox mOCEeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas pabota Ne 6. «M3ydeHre MOANMPUKAITMOHHON U3MEHYMBOCTH, TTOCTPOCHUE
BApHALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

Jlabopatopnast paborta No 7. «Awnanm3 wmyrauuid y Apo30duiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBneHue U aHAIH3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMecTukanus. Yuenne H. U.
BaBunoBa 0 mEHTpax MNPOUCXOXKICHUS W MHOroo0pa3us KyIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, IITaMM.

CoBpeMeHHBIE METOBI CENEKIMH. MacCOBBI U WHAMBUAYATBHBIN OTOOPHI B CENEKIINHU
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIn3KopoACTBEHHOE CKpEIIMBaHUE — MHOPUIUHT.
Yucras nuHusa. CkpemmuBaHMe YHUCTBHIX JWHUK. ['erepo3uc, wim TUOpUIHAS — CHIIA.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. OtmanéHHas ruOpugusanus U e€ yCIexw.
N cKyCCTBEHHBIN MyTareHe3 W MOJyYEeHHE MOJIUIIOUIO0B. JOCTHMIKEHHSI CENeKUUH PacTEHU,
KUBOTHBIX 1 MUKPOOPTAaHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexombunantHoit JIHK u Tpancrenneix opranuzmoB. Knetounas wumnxeHepus. KietouHsbie
KyIbTypbl. MUKPOKJIOHATIEHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX



CEIbCKOXO03SHUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETUYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pactenui», «Ilopoapl qoMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomumnounus», «OOBEKTHI
ouorexHonorun», «Knerounele KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBanue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

Okckypeusi «OCHOBHBIE METOAbl U JOCTHXKEHHUS CENEKLUWU PAacTeHHH M KUBOTHBIX (Ha
CEJICKIMOHHYIO CTAHLMIO, MJIEMEHHYIO (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JNMYHOCTHBIX pPE3yJIbTaTOB OCBOEHHUS mpeamMeTa «buOJIOTHS» BBIIEICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUUCKOM  Tpa)IaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSATEILHOCTH W CaMOOIPECICHUIO,
HAIMYUE MOTHBAIIMM K OOY4YEHHWIO OWOJIOTHH, IEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYy4aroUIMxcs PYKOBOJACTBOBATHCS B
CBOEH  JCATENBHOCTH  ILIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, NPHUCYIIUMU  CHUCTEME
OHMOIOTHYECKOTO 00pa30BaHMs, HAJIMYHE SKOJOTUYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTh LIENIU ¥ CTPOUTH )KU3HEHHBIC TUIAHBI.

JImaHOCTHBIE pe3ynabTaThl OCBOCHUS Npeamera «buonorus» nocTUraroTcs B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOM JEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMHM, IPUHITHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHs, Pa3BUTHS BHYTPEHHEH MO3UIMH JIMYHOCTH, MAaTPUOTHU3MA,
YBXXEHHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
yBaXX€HUsA, OEpeKHOr0  OTHOWICHHMS K  KYJIbTYpHOMY  HAcleUI0 W TPAJUIUSAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit deaeparuu, Npupoze U OKpyxKarouiei cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHMS yueOHOTro npeamera «buomorus» JOMKHBI OTpaXkaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYAIOIIUXCSl PYKOBOACTBOBATHCS COPMUPOBAHHON BHYTpPEHHEH
MO3UIIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAllMi, TIO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacHIMpeHHe KU3HEHHOTO OMNbITa U ONbITa JAEITEIBHOCTH B MPOLECCE pPeain3aluyd OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOW TMO3UIIMK  OOydYarOIIeToCs Kak aKTHUBHOTO |
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TMpaB M OOS3aHHOCTEH, yBakK€HHWE 3aKOHA U
MPaBOMIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOW ACATEIHHOCTU MPHU CO3JaHUH YUCOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONIGHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHWE YYUTHIBATh B  CBOMX JIEUCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIECHUSMHU, KYIbTYPHBIMHA [IEHHOCTSMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHUS YUYEOHBIX,
MO3HABATENIBHBIX W WCCJIENOBATEIbCKUX 3a/lad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB MPH 00CYXJACHUU CITIOPHBIX BOMPOCOB OMOIOTHYECKOTO CO/ICPIKAHMUS,

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM JI€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPKTAHCKOW UICHTUYHOCTHU, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauMHONM, ropaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHHE W pa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOAa;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccuy;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHWE K MHUPY, BKIIFOYAs ICTETUKY ObITAa, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MNOHUMaHHUE SMOIIMOHAJIBHOI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHJIaX HMCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JINYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTMEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSITHI W OTIbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBUJ HMHAUBHUIYATbHOTO M KOJUIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYA0Jto0ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaM TmpodecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BBIOODP OymyIeit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH Bcel
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e71eCO00Pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3emile,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh MCIIOJIB30BaTh NMPHOOpETaeMble TP U3YUYEHUH OMOJIOTMU 3HAHHS U YMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HQJIMYME PA3BUTOTO HKOJOTMYECKOTO MBILIUICHUS, SKOJOTHYECKOM KyJIbTYphl, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpPILEHCTBOBAHUE A3BIKOBON M UNTATEIBCKON KYJIbTYPhI KaK CPEICTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaKk O €IUHCTBE NpPUPOAbI, YelIOBEeKa U oOuecTBa, B IMO3HAHUU IPHUPOTHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pewatb pecypcHble IpoOIeMbl pa3BUTHs YEIOBEUECTBA, IIOMCKA IMyTeH BbIXO/a U3 II100aIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOrMYECKMX 3HAHUM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS U aHalIW3a M OOBACHEHHs SBJICHUHN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIPHO HCIOJb30BAaTh OMOJIOTMYECKUE 3HAHUS JUISL pEIIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bHOJIOTHS» BKIIOYAIOT:
3HAYNMBIC JJIA q)OpMI/IpOBaHI/ISI MI/IpOB033peHI/ISI 06yqa}oumxc;1 MG)KI[I/ICI_II/IHJII/IHapHBIe
(MeXTpeaMeTHbIE) O0IeHAyYHbIE TIOHITHS, OTPaXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienuprKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEeOopHsi, HCCIIeJOBaHUE, HAOIIOJACHUE, U3MEpPEHHUE, SKCIEPUMEHT U APYruX), YHHUBEPCAIbHbBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre (YHKIIMOHAIBLHON T'PAMOTHOCTH U COLMAJIBHOW KOMIIETEHIIMH OO0YyYarOIIUXCs,
CIIOCOOHOCTH o0yJaromuxcst HCIIOIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJbHbIE y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COITMATbHOM MPAKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHHUS MPOrpaMMbl CpelHero ooOmiero oOpa3oBaHUS
JIOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (POpMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HUCITIOJIB30BAThH HpI/I OCBOCHHNU 3HaHHﬁ HpI/IéMI)I JIOTUYCCKOIo MBIIIJICHUA (aHa.Hma,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHTUN (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU MOHATUSIMU);

OTpENENATh 1NN JeATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HX JTOCTHKEHUS,
COOTHOCUTH pC3YJII)TaTI)I JACATCIIbHOCTH C IIOCTAaBJICHHBIMU LCIAMMU,

HCITOJIB30BaTh OHOJIOTHYECKUE TOHATHS IS OOBsICHEHUS (DAKTOB W SBJICHUN KUBOK
TIPUPO/IBI,

CTPOUTH IJIOTUYECKUE pACCYKICHHUS (MHIYKTHUBHBIC, JACAyKTHUBHBIC, IO aHAJOTHH),
BBISABJIATH 3aKOHOMepHOCTI/I 158 HpOTHBOpqu/IfI B paCCManHBaeMLIX SBJICHUAX, q)OpMy.]'H/IpOBaTI)
BBIBOJIbI U 3aKJIIOUYCHU A,

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIICHUH B M3y4aeMbIX OMOIOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3sHOro poja,
BBISIBJICHHBIX B pa3J'II/I‘~IHI)IX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3pabaThIBaTh IUIAH PEUIEHUs MTPOOIEMBbI C YUETOM aHAJIN3a UMEIOIIUXCSI MaTepUATbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIHTATOB LENSM,
OIICHHUBATH pI/ICKI/I HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJMHUPOBAaTh M BBINOJHATE PAabOTy B YCIOBHSX pPEabHOT0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe MCCIEA0BATEIbCKHE IeHCTBUS:

BIIJICTh HABBIKAMHU Y4€OHO-HCCIICIOBATEIHCKON M MPOCKTHOM NEATeTLHOCTH, HaBBIKAMHU
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY IMOHCKY METOJIOB
pELIeHUs] TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOI0B TO3HAHUS;

HUCITIOJIB30BAThH pa3.]'II/I‘—IHI)Ie BUOBI OCATCIBHOCTU 110 nonyqumo HOBOT'O 3HaHUsA, €TI0
MHTEPIIPETAllNU, PEO0Opa30BaHNI0 U NMPUMEHEHHIO B yYEOHBIX CHUTyallUsiX, B TOM YHCJE NpPU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;



(opMHpOBATh HAYYHBIA THUIl MBIIIJICHHS, BIAJECTh HAYYHOW TEPMHUHOJIOTHEH, KIIHOYEBBIMU
MOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/Jaud B 0Opa30BATEIBHON JAEATEIHLHOCTH H
KU3HEHHBIX CUTYaLUsX;

BBISBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUMOTe3y €€ pelieHHs, HAXOAWTh AapryMEHThl JUIA JOKa3aTelIbCTBA CBOUX YTBEPIKICHHH,
3aJaBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

aHAJIM3UPOBaTh IIOJYYCHHbIE B XOJE pEIIeHHs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLIEHHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIISATh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCa CPEACTB M CIIOCOOOB JCHCTBUS B
po¢eCCHOHATILHYIO CPeay;

yMETh IEpEeHOCUTh 3HAHHWA B  IIO3HABATENBHYI0 M  IPAKTHYECKYl0  001acTu
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUT'aTh HOBbIE WJEM, HNpPEJIaraTb OpPUTMHAIbHBIE IOJXOJAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 3aJjauu, JOMyCKAIOIUe aJbTePHATUBHBIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATLCS B PA3IMYHBIX MCTOYHHMKAX HMH(OpMaLUU (TEKCTe yuyeOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JHUTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
6a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(POPMALMIO PaA3IMYHBIX BUAOB U (opm
NPECTaBJICHUS, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTb;

(dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOABI NPH IOHCKE W O0TOOpe
6uonornyeckoit MHGopMaIy, He0OX0IUMOM /7S BHIIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUA HMH(POPMALUOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYIO (OpPMY MPEACTABICHUS OHOJOTUYECKOU
uHpopManuu (cxembl, rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JAPYTOe);

UCMOJIb30BaTh HAy4HBI S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYECKOMH
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYecKre W MaTeMaTU4YeCKUe 3HAKW U CHUMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJaJe€Th HABBIKAMU PpACIO3HABaHUS M 3allMThl WHGpOpMaNKU, HH(OPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OBsJaieHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) oOenmue:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JIMAJIOTe
WINA JUCKYCCHU TI0 CYIIECTBY OOCYXKTaeMOi TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKA3bIBATh
CYXJICHUS OTHOCHTEJFHO BBINIOJHEHUS TMIpeIyiaraeMoil 3aJa4d, YYWUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JMAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpEICTBA OOILICHMs, MOHUMATh 3HAUYEHHE COLMATBbHBIX
3HAKOB, MPEANOCEUIOK BOSHUKHOBEHUST KOH(PIUKTHBIX CUTYAIHI, YMETh CMSATYaTh KOH(MIUKTH U
BECTH TIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aMMOJICHCTBHSA, MOHMMATh HaMEpPEHUs
JPYTUX JOAEH, NPOSIBIATh YBAXKUTEIHHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAKCHUS;



pa3sBEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHsA C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh IMPEUMYIIECTBA KOMAaHIHOW U MHIMBHYyaIbHOW paboThI IpU
peleHnH OMOIOTnYecKoi MpodsieMbl, 0OOCHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEHUCTBUS MIPH PEIICHUH y4eOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBaTh M KOOPIWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTABIATH IUIAH JACHCTBUHM, PACIpPElENATh POJIM C Yy4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOErO BKJIAJa U KaXKJOI0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ysnbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

IpelaraTb HOBBIE IIPOEKTHI, OLICHUBAThb WJEHU C IO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMYHBIX CHUTyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsATUBHBIMU AeHCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS Ul BBIABICHHUA NpoOiIeM M UX pELIeHHUs B
KU3HEHHBIX M YUE€OHbIX CUTYallUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI LIEEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JICUCTBUAX M IOCTYNKAaX MO OTHOIIEHUIO K >KMBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpPYXKaroIINX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIHMPOBaTH COOCTBEHHBIC 33Ja4ll B 00pa30BATENbHON JEATEIBHOCTH H
JKU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pelIeHUs MpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATOYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIUK B Pa3HBIX 00JIaCTsIX
3HaHMH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B [EATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICJIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOJIb30BATh MPUEMBI pedIeKCHH
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIlIeHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIKEHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;



MpHU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIUOKH;
pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIMH JPYTOTO YeTIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue 1t yaeOHoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CHOCcOOBl JICMCTBUH 10 OCBOCHMIO, WHTEPHpPETAllMd W NpeoOpa3oBaHUIO 3HAHWA, BUIBI
NEeSITEIbHOCTH 10 MOJYYEHUIO HOBOI'O 3HAHUS U NMPUMEHEHHIO 3HAHUM B PAa3JIMYHBIX Y4EeOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYalMsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI M0 roJaM 00yUeHHS.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buosorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOIMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa IS PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BEIECTB M  IpEeBpallleHue DSHEPruu), TIoMeocTa3’
(camoperynsuusi), YpOBHEBas  OpraHM3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOHU3BEJIECHUE
(penpoayKuusi), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE;

yMEHUE u3jiaraTb OHOJOIMYECKHE Teopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
HEHTpajbHas JOorMa MOJEKylspHoui Ouonorum), 3akoHbl (I. Mennens, T. Moprana, H. U.
Baguiosa) u yueHus (0 meHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTYpHBIX pacteHuit H. U.
BaswuiioBa), onpenenars rpaHuLbl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOro NMO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBJIECHUH, OpraHu3alys M IMpOBEJCHHE OHOJOTHYECKOTo
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUH IIOJyYEHHBIX PE3YJIbTATOB;

YMEHME BBIIEISTh CYHIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKApUOT M JYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEIIECTB U
IpPEBpaIeHNs] PHEPrUH B KIIETKE, (POTOCHHTE3a, IIACTHYECKOIO0 M IHEPreTHUECKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILNIOJOTBOPEHUS, PA3MHOXKECHMSI, NHIUBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

YMEHHME MPUMEHSATH MOIY4YECHHbIE 3HAHUS NI O0OBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
ABJICHUH, 1151 IPUHATUS NPAKTUUYECKUX PEIIEHUI B MOBCEIHEBHOM JKU3HHU C LENIbI0 O0ecTieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIOJIeH, COOMIONEHUST HOPM
IPaMOTHOTO TOBEJECHHUsI B OKpYXaolleil NpUpOIHON cpeae, MOHMMaHHEe HEO0OXOIMMOCTH
WCIIOJIb30BaHUsl JOCTHKEHUH COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH NJIs palrOHAIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelaTh 3JIeMEHTapHbleé TI'eHeTHYeCKHe 33Jayd Ha MOHO- M JAUTHOpHIIHOE
CKpeIMBaHKe, CLIETUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUTSL TIpe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U MpaKTUUYECKHE paboThl, COOMI0IaTh MpaBUia MPH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;



yYMEHHE KPUTHYECKH OIEHMBATH W WHTEPIPETUPOBATH MH(POPMAIHIO OHOIOTHYECKOTO
COJIepKaHUs, BKIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHWUA W3 Pa3lIMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOW HMH(pOpPMAINH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCIIEeJOBaHUN B OMOJIOTUY, METUIIMHE, ONOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBCHHBIE IMCBMEHHBIE M YCTHBIE COOOLICHHUs, 0000mas
Ouonornyeckyro HMHGPOPMAMIO W3 HECKOJIBKMX HCTOYHHUKOB, TPAaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubnunoreka LIOK
brosorus kax Hayka 2 05 https://m.eds00.ru/7f41c292
JKuBbIe cCUCTEMBI M UX OpPraHU3allHs 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41c292
XHUMHYECKHH COCTaB U CTPOEHUE KIIETKHA 8 1 bubnnorexa [JOK
p https://m.edsoo.ru/7f41c292
)KI/IBHG CATCIIbHOCTHh KJICTKH 6 BH6HHOTeKa HOK
4 https://m.edsoo.ru/7f41c292
PazMHOkeHUE 1 MTHANBUAYATbHOE pa3BUTHE 5 1 bu6nmorexa LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HaciaencTBeHHOCTh U N3MEHYHUBOCTD 8 15 bubmmoreka IIOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
Cenekrust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
PesepBHoe BpeMs 1 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
bu6mmorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Vcnonb30BaHuE PA3TUIHBIX 1 0.5 bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
METO/IOB MPU U3YYCHUH
OMOJOTHYECKIX 0OBEKTOBY
buonornueckue cucTemsl, IPOILIECChHI bubnunoreka [JOK
3 1 1
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XUMHUYECKUN COCTaB KIIeTKU. Boma u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIU https://m.eds00.ru/863e674e
bu6mmorexa [IOK
5 b . 1
eaicH. COCTaB 1 CTPOCHHE GeKOB https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubnnorexka [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha TpUMepe aMIIIa3bl
WJIM KaTajasbl)»
7 Yrinesonsl. JIunuas: 1 bubmuoreka [JOK
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https://m.edsoo.ru/863e6870

bubmuoreka [JOK
8 Hyxaentosbie kuciotsl. AT® https://m.edso00.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocrtHas xxuBas
cucremMa
CtpoeHue 3yKapuoTUYECKOM KIETKH.
JlabopaTtopHnas padota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuil, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTUCaHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB Uil METaboJIu3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Potocres. XemocHres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIeTKH. Jlenenue
kjeTku. Muro3. JlabopatopHas BuGmiorexa LIOK
15 pabota Ne 3 «HabGumoieHre MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3s Oenka. Peakmms bu6mmorexa [IOK
MaTpUYHOIO CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka bubmorexa [TOK

https://m.edsoo.ru/863e796e
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18 Hexknerounsie ¢popmbl )KU3HH — bubmumoreka [IOK
BHUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK
21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
29 WNunuBuayanbHOe pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HaclaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [OK
P ] pra https://m.eds00.ru/863e8878
CKpEIINBaHHe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 f—IICSaBI/II:JI/IJIf/IOFO Haf::nuel OBaHUS bubmorexa HOK
a https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuernieHHOe HAClIeJOBaHHE
npu3HakoB. JlaboparopHas pabota
26 No 5 «M3yuenune pe3ynbpTaToB 05 bubnmnoreka [JOK

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpEIIUBAaHMS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpenapaTax»

https://m.edso0.ru/863e8c60
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97 I'enernka nona. HacnenoBanue 1 bubmuoreka [JOK
MIPU3HAKOB, CIEIIJICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
H3menunBocTs. Henacnencrteennas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnmoreka [JOK

28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUNBOCTH, https://m.edso00.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»

HacnencrBeHnnas "3MEHYMBOCTb.

29 JlaGopaTtopnast pabora No 7. 1 05 bubnuorexa [JOK
«AHaNM3 MyTayi y 1po30Q sl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [IOK

30 Teneritica enosexa L https://m.eds00.ru/863e8d78
Peseprubiit ypok. O60011eHIE TIO

31 teme «HacnencTBeHHOCTh 1 1
W3MEHYHBOCTH OPTAaHU3MOBY

bu6mmoreka [IOK

32 (Cenexuus kax Hayka i mpouece L https://m.eds00.ru/863e9214

33 MeToap! M JOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTeHUH U )KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHnonorus kak orpacip 1 bubmuoreka [IOK
MPOU3BOACTBA https://m.edso00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBSA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI /151 YYEHUKA

buonorus 10 knacc. B.B.[laceunuk., Mocka «IIpocsemienue», 2023r.
METOJINYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA

B.B. Ilaceynuk 10-11 kmaccel, MeTogu4eckoe mocooue K y4eOHuKy

[Toypounble pa3pabOTKH 110 OMOJIOTHH.

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbHI CETU UHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru/

https://uchi.ru/
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