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1. HOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl 0 OHOJIOTHH TEOPETUUYECKYIO0 OCHOBY JUIsl OTIPEACICHUS MOAX0I0B K (POPMUPOBAHUIO COJCPKAHUSA yIeOHOTO
npenmera «buonorusi» cocraBwim: KoHIentyansHbie mojioxkeHus @I'OC COO o B3auMOOOYCIIOBIEHHOCTH IEJNieH, COJIEp)KaHUs, pe3yIbTaTOB
oOy4yeHuss M TpeOOBaHMI K YPOBHIO IMOJATOTOBKH BBIITYCKHHKOB, MOJOXEHHS 00 OOMIMX LENSIX W MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE
COCTOSTHUE CHCTEMBI CpeqHero odOmiero ooOpasoBanus B Poccuiickoit denepannu, a Takke IMOJOXKEHUS O creruduke Onoyornu, € 3HAYCHUH B
[IO3HAHUU JKUBOM MpPUPOJbl U OOECHEUYEHUHU CYLIECTBOBAHMS 4YesoBedeckoro ooOmiectBa. CorjiacHO Ha3BaHHBIM IOJIOKEHUSM, ONPEIEIICHBI
OCHOBHBIE (DYHKIIHH ITPOTPAMMBI T10 OUOJIOTHH U €€ CTPYKTYpA.

HopmaTuBHYIO MpaBOBYIO OCHOBY JUIs pa3pabOTKU HacTosIIel pabodeii mporpaMMel 1o yueOHOMY npeaMeTy «BHOJIOorHs» COCTaBIsIOT
CIIEYIOIIHE JOKYMEHTHI:

1. ®enepanpHblii 3akoH oT 29 nexadbps 2012 roma Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit denepauuu» (¢ U3MEHEHUSMU U
JIOTIOJTHEHUSIMU ).

2. ®enepanbubiii 3akoH 0T 01.06.2005 Ne 53-03 «O rocymapcTBeHHOM si3bike Poccutickoit deneparmmy.

3. Ilpuka3z MunucrepcTBa oopazoBanus U Hayku Poccuiickoit @enepamuu ot 17.05.2012 Ne 413 «O06 yrBepxacHNN heaepaaTbHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CPEAHETo ob1Iero oopasoanus» (B pen. [IpukazoB Munoopuayku PO ot 29.12.2014 No
1645, o1 31.12.2015 Ne1578, ot 29.06.2017 Ne 613, Munnpocsemenust PO ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712, ot 12.08.2022 Ne 732,
o1 27.12.2023 Ne 1028).

4. Tlpukaz MunucrepctBa mpocBemieHusi Poccuiickoir ®enepammu ot  18.05.2023 Ne 371 «O06 yrBepxkaeHun ¢eaepaibHOM
o0pa3oBaTesIbHOM MporpaMmbl CpelHero oOmiero oOpazoBaHusA» (C W3MEHEHUSMHU, YTBEP)KIEHHBIMHM IMPUKa30M MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit deneparuum ot 19.03.2024 Ne 171).

5. Tlpukaz MunHcTepcTBa TipocBemennsi Poccuiickoit @enepamuu ot 22.03.2021 Ne 115 «O6 yrBepxkaeHun [lopsnka opraHuzanuu u
OCYIIIECTBJICHUSI 00pa30BaTEIbHON ACSITEIBHOCTH IO OCHOBHBIM 00IIe00pa30BaTeIbHBIM MPOTpaMMaM HadaJdbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpenHero o0miero oopasoBaHus.

6. [Ipuka3z Muntocta PO u Munucrepcta oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 06.12.2016 Ne 274/1525 «O06 yTBepKACHUHN
[Topsinka opranu3anuy MOJy4eHHs] Ha4ajabHOTO OOIEero, OCHOBHOTO OOIIEro U CpeHero oo1ero oopazoBaHus JIMllaMy, OTOBIBAIOIIMMHU HaKa3aHHe
B BHJIC JIUIIIEHUSI CBOOOIBI» (¢ m3MeHeHussMu oT 20 nekabps 2018 roqa).

7. OcHOBHas 0011€00pa3oBaTeIbHas MporpamMma cpeanero oodmiero oopaszoBanus KOV «Cpennsisa mkona Ne 4 (ouHO-3a049Hast)» (pemaaxius
Ne 2), yrBepkaeHHas npukazom oT 25.06.2024 Ne 60.

8. [locranoBnenue ['maBHOTO rocyaapcTBeHHOTO caHuTapHoro Bpaua PO ot 28.09.2020 Ne 28 «O06 yrBepxkaeHun canuTapubix npasui CII
2.4.3648-20 «CanuTapHO-3MHAEMUOIOTUYECKUE TPEOOBAHUS K OpPraHU3alUsIM BOCIIUTAHUS U O0y4YEeHHs, OT/AbIXa U 030POBICHUS JIeTeHl U
MOJIOJICIKI.

9. IlocranoBnenue ' maBHOrO rocygapcTBEHHOro canutapHoro Bpada P® ot 28.01.2021 Ne 2 06 yTBepKJI€HUN CAaHUTAPHBIX NPABUII K HOPM
CanlluH 1.2.3685-21 «['urnenndeckre HOpMaTUBBI U TPeOOBAHUS K OOECTIEUeHUI0 Oe30TaCHOCTH U (M) 6e3BPEIHOCTH I YelloBeKa (DakTOpoB
Cpenbl OOUTAHUS.

10. ITocranoBnenue ['maBHOTO rocyaapcTBeHHOro canuTapHoro Bpada P® ot 30.06.2020 Ne 16 «O0 yTBep»kA€HUN CAaHUTAPHO-
snuemuoaornyeckux npasui CII 3.1/2.4.3598-20 «CanutapHO-31UAEMUOJIOTHUECKUE TpeOOBaHUS K YCTPOICTBY, CO/IEPKaHUIO U OpraHU3aIUH



paboThI 00pa30BaTEIbHBIX OPTAHU3AIMH U IPYTUX 0OBEKTOB COLMATIBHON MHMPACTPYKTYPHI ATl IETeH U MOJIOJEKH B YCIOBHSIX PACIIPOCTPAHEHU 5
HOBO# kopoHaBupycHoi uHpeku (COVID-19)» (c namenenusimu ot 21.03.2021).

11. Ipuka3z Munnpocsemenus Poccun «O6 yrBepknennn denepanbHOro mepeyHsi y4eOHHUKOB, AOMYIIEHHBIX K HMCIIOJB30BAaHUIO NpPU
peanu3ai MMEIOLINX TOCYIAPCTBEHHYIO aKKpPEeIUTAlHI0 00pa3oBaTelbHBIX MPOrpaMM HAYalbHOTO OOIEro, OCHOBHOTO OOILIEro, CpeaHero
oOmiero oOpa3oBaHus OpraHU3aAMSIMHU, OCYLIIECTBISIOIIMMU 00pa30BaTEIbHYIO JESITEIBHOCTh M YCTAHOBIICHHS MPEIEIBHOTO CPOKa MCIIOIH30BaHMUS
UCKITIOUEHHBIX YueOHHKOB» OoT 21.09.2022 Ne 858 (c n3meHeHusAMH, YTBEPKICHHBIMU ITpUKa3oM MuHucTepcTBa npocselieHus Poccuiickoit
Oenepaunn ot 21.02.2024 Ne 119, ot 21.05.2024 Ne 347).

12. TMonoxenne «O paboyux mporpaMMax Y4eOHBIX MPEIMETOB, KypCOB, MOIYJIEH Ka3eHHOTO OO0IIeo0pa30BaTENbHOTO YUPEKIACHUS
Owmckoit oomactu «Cpeansist mkosa Ne 4 (ouHO0-3a049Has )», yTBepkIeHHOoe mpukazom ot 09.08.2023 Ne 70.

Henn u 3agaun yyedHoro npeamera «buosorus»

Lens m3yuenuss ydyeOHoro npenmera «buosorus» Ha 6a30BOM YpOBHE — OBJIaJIEeHHE OOyYarolIMMHCS 3HAHUSMH O
CTPYKTYPHO - (YHKIIHOHAIBbHON OpraHU3alUy >KUBbIX CUCTEM PA3HOTO paHTra U MPUOOpETEeHHUE yMEHHUI HCIOJIb30BaTh ATHU
3HAaHWUS IS TPAMOTHBIX JCHCTBHUW B OTHONMICHWH OOBEKTOB >XHUBOW NPHUPOABI M PEUICHUS Pa3JIMYHBIX >KU3HEHHBIX
apooJiem.

JloctukeHue uend u3lydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM ypoBHE oOOecHeYyMBAETCs pPELICHUEM
CIEYIOIINX 3a0ay:

— OCBO€HHE OOYyYaloIIMMHUCS CHCTEMBbl 3HAHHUH O OHOJOTMYECKHX TEOPHUSIX, YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
rurnoTes3ax, IpaBuiax, CIy>Kallkux OCHOBOHW aJisi GOPpMHPOBAHUS MPEJICTABICHUN O €CTECTBEHHO-HAYy4YHOW KapTHHE
MHpa; O METOJAaX HAy4YHOI'o HO3HAHUsA; CTPOSHHUH, MHOIOOOpa3suu U OCOOEHHOCTSIX JKUBBIX CUCTEM Pa3HOI'0 YPOBHs
OpraHMu3alMM; BbIJIAIONINXCSA OTKPBITUAX U COBPEMEHHBIX MCCIIEJOBAaHUsIX B OMOJIOTUH;

— ¢opMHUpOBaHHUE Yy OOYYAIOLIUXCsl MMO3HABATEIbHBIX, MHTEJUIEKTYaJlbHbIX U TBOPYECKHX CHOCOOHOCTEH B Hpolecce
aHaJIM3a JaHHBIX O IIyTAX Ppa3BUTHSA B OMOJOIMM HAYYHBIX B3IJISIIOB, MAEH M MOJAXOJIOB K U3YUEHHIO )KUBBIX CUCTEM
Pa3HOTO YPOBHsI OpraHU3ALINU;

— CTAHOBJICHHE Yy OOydJaromuxcsi oOmed KyJabTypbl, (PYHKIIHOHAIBHON I'PaMOTHOCTH, Pa3BUTUE YMEHHUU OOBSICHATH MU
OLIEHUBATh SIBJICHUS OKPY’KAIOILIEro MUpPA )KUBOW MPUPOJbl HA OCHOBAHUHU 3HAHUM M OINBITA, ITOJYYEHHBIX IPU U3YyUYEHUU
OMOJIOrMH;

— ¢opMHUpOBaHHE Yy OOYYarOIIMXCs YMEHHH WUIIOCTPUPOBATh 3HAu€HUE OWOJIOTMYECKHMX 3HAHUM B IIPAKTHUYECKOM
JIeATEeIbHOCTH YE€JIOBEKA, pa3BUTUU COBPEMEHHBIX MEAUILIMHCKUX TE€XHOJIOTHI U arpoOMOTEXHOJIOTHUM;

— BOCIIMTaHHUE YOEXKJIEHHOCTH B BO3MOXXHOCTHU IIO3HAHUS YEJIOBEKOM JKMBOH IIPHUPOJIbI, HEOOXOIAMMOCTH OEpe’KHOIo
OTHOILIEHUSI K HEH, COOJII0JICHHUsI 3 TUUECKHUX HOPM IPU MPOBEAECHUU OMOJIOTUYECKUX HMCCIIEIOBAHUIM;

— OCO3HAaHME I€HHOCTH OWOJOTUYECKHUX 3HAaHUM JUIsl TIOBBILIEHUS YPOBHS SKOJOTHMYECKOM KYJIbTYpbI, IJIs
(opmMupoBaHUs HAYYHOTO MUPOBO33PEHUS;

— OPUMEHEHHE NIPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCEIHEBHOMN »KU3HU JUISL OLIEHKHU MOCIEACTBUI CBOEH J1eSITEIbHOCTH
[0 OTHOUICHHUIO K OKpY’Karolllel cpejie, COOCTBEHHOMY 3J0pPOBBIO; OOOCHOBaHME M COOJIOAECHHUE Mep NPOPUIAKTUKUA
3a00J1eBaHUil.



Mecto yueOHoro npeamera «buosorusi» B yueonom miane no ®OII:

B cucreme cpeanero obuiero oopazoBanus «buonorus», nzydaemas Ha 0a30BOM YpOBHE, SIBISETCSl 00S3aTENIbHBIM YUYE€OHBIM MPEIMETOM,
BXOJILIIUM B COCTaB IIpeaMeTHON o0nacTu «EcTecTBEHHO-HAYUHbIE IPEAMETHI».

Jliis u3ydenHusi Ouooruu Ha 6a30BOM ypOBHE cCpeaHero odmiero oopasosanus otBoautcs 68 daco: B 10 kiacce — 34 yaca (1 gac B Hesenio),
B 11 xmacce — 34 yaca (1 yac B HezeIIO).

[IpenmerHas o0nacThb - «ECTECTBEHHO - HayUHbIE IPEAMETHD.

Mecto yueoHoro npeamera «buosorusi» B yueonom miane KOY «Cpennsisa mkoJsia Ne 4 (04HO-3209HAs)»
Buonorust B KOY «Cpennsiss mkomna Ne 4 (ouHo-3a04uHasi)» u3yqaercs B 10-12 kmaccax.

[To yueGHOMY TTaHY IIKOJIBI [0 OYHO — 3a0YHOM U 3a04HOM Gopmam oOyuenust B 10-12 kiaccax otBoautcs 51 yac:
10 kmacc — 0,5 waca B Henemto (17 9)

11 xmacc — 0,5 gaca B Henmenmro (17 9)
12 ximace — 0,5 gaca B Henemto (17 u)



YueOHO-MeTOANUYECKOE 00ecIeUueHne yqeﬁﬂoro nmpouecca

@denepanbHas pabouasi mporpamMma Mo ydeOHoMy mnpeaMery «buonorus», yTBEpKICHHas MpUKa3oM MHHHUCTEPCTBA MPOCBEIICHH S
Poccuiickoit @eneparuu ot 18.05.2023 Ne 371 «O06 yrBepxkaenun dhenepaibHO 00pa30BaTEIBHON MPOrpaMMBbl CPETHETO OOIIET0 00pa30BaAHUSD).

Y4eOHO-MeToMYECKOe 00eCIIeUeHIE YIeOHOTo Mmpoliecca mpeycMaTpuBaeT ucrolib3oBanne JuHud Y MK (yaeOHO-MeTOqMIeCKuX
koMmruiekToB) it 10 m 11 kimaccoB, co3aannbix aBTopckuM kosuiektuBoM (M. b. Aradonosa, B. . CuBornazos). YMK, kpome medaTHbIX
HocuTenel (yueOHUK, BKIIOYEHHBIN B DeepanbHbIi mepeueHb, pabodne TeTpau), BKIOYACT JIEKTPOHHOE yueOHOe mocooue.
Tlaceunux B.B., Kamenckuii A.A., Pyoyos A.M., noo peoaxyueii Ilaceunuxa B.B. buonorus. bazossrii ypoenb. 10 kitacc: yaeOHuK. — M.
IMpoceenienune (JIro6oe nznanue ¢ 2023 r.)
Aeacgonosa U. b., Cusocnazoe B. U., Komenescxkas A. B. buonorus. O6mas 6uonorus. ba3zossiii ypoBens. 10 kinace: padogast terpasib. — M.:
Hpoda. (JTroboemzmanne c 2019r.)
Aeagponosa U. b., Cusoenazos B. U., 3axaposa E.T. buonorus. ba3ossrit ypoens. 11 kitacc: yaeOuuk. —M.: [Ipoda. (JIro6oe n3nanue ¢ 2019
r.)
Aeagponosa U. b., Cusocnazos B. U., Komenesckas A. B. buonorus. O6mas ouomnorus. ba3zossiii yposens. 11 kiace: pabouast rerpaas. — M.:
Hpoda. (JTIroboe mzmanne c 2019r1.)
Harnsmasie, 1eMOHCTPAMOHHBIC M IPYTHE CPEJICTBA OOYICHMUS:
repbapuu;
00pa3IIbl HCKOMTaeMbIX PACTEHUH U )KHBOTHBIX;
KOMIUIEKT MUKPOTIpENapaToB;
KOJIJICKIIMOHHBIE 00pa3Ilbl PEICTaBUTENICH MECTHOM (PIIOpHI U (hayHBI;
KOMHATHBIC PAaCTCHUS;
JIOTOK JIJIS pa3IaTOYHOTO MaTepUaa;
Jyna pydJHasi;
Ha0Op MpenapoBaIbHBIX UHCTPYMEHTOB;
MMKPOCKOII CBETOBOM IIKOJIbHBIH;
MUKPOCKOT I (PPOBOH;
Ha0OP XUMUYECKOH MOCYIbI ¥ TPHHAIIC)KHOCTEH JUIs JTA00PATOPHBIX paboOT.



2. COAEP)KAHUE YYEBHOI'O IPEJIMETA «BUOJIOT US»
10 kaace
Tema 1. Buonorus kak Hayka

buosorus xak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMH, TEXHUYECKUMH U APYIMMH €CTECTBEHHBIMU HayKaMH, Gpuiocodueid, STUKOM, ICTETHKON
u ipaBoM. Poss Ononorun B GopMUpOBaHUK COBPEMEHHOW HaydHOH KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.
MeTo1bl T03HaHUS )KMBOU IPUPOIbI (HAOJI0IEHUE, SKCIIEPUMEHT, OIIMCaHKUE, U3MEPEHHE, KiIacCU(pUKaLUs, MOJICIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JaHHBIX).
JdemoncTpaumnu:
[Toptpersr: Y. lapsun, I'. Mennens, H. K. Konbuos, [[x. Yorcon u @. Kpuk.
Tabmuis! u cxeMbl: «MeToIbl TO3HAHUS )KUBON TIPUPOJIBD).
JlabopaTopHble U NPAKTHYECKHE PadOThI:
[IpaxTrueckas pabota Ne 1. «Vcnionp3oBaHue pa3IMUHbIX METOJIOB IPU U3YUYEHUU OUOJIOTMUECKUX 0OBEKTOBY.
Tema 2. /KuBble cucTeMbl 1 MX OPraHU3aAUA

JXKusble cucreMbl (0MOCHCTEMBI) KaK MpeAMET u3ydeHus 6uonoruu. OTaudne KUBbIX CUCTEM OT HEOPTraHMUECKON PUPO/IBL.

CpoiicTBa 6MOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3aluu OMOCUCTEM: MOJIEKYIISIPHBIN, OPraHOMIHO-KJIETOYHBIHN, OpraHU3MEHHBIH,
MOMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIHN (OMOTe01IeHOTHYECKHI ), OrOoChEepHBIi.

JdemoHcTpaumnu:

Tabmuib! u cxembl: «OCHOBHBIE MPU3HAKH KU3HIY, «YPOBHU OPraHu3aIluy >KHBOM MPUPOIBD».

OobopynoBanue: moaens mosiekynsl JJHK.

Tema 3. XuMu4eCKHUil COCTAaB ¥ CTPOCHHUE KJIETKH

XUMHYECKUH COCTaB KIETKU. XMMHUYECKUE IIEMEHTBI: MAKPOJIEMEHTBI, MUKPO2JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BELIECTBA.

@OyHKIMM BOJBI U MUHEpAJIbHBIX BEIECTB B KieTke. [lonaepxanue ocmotudeckoro 6anaHca.

benxu. Coctas u cTpoeHue 0enkoB. AMMHOKHUCIIOTEI — MOHOMEpHI 6enkoB. HezameHnMble 1 3aMEeHUMble aMUHOKUCIIOTHI. AMUHOKUCIIOTHBIH
COCTaB. YPOBHU CTPYKTYpbI O€IKOBON MOJIEKYIbI (I€pBUYHAs], BTOPUYHAS, TPETUYHAS M YETBEPTUUYHAS CTPYKTYpa). XUMHUYECKHE CBOWCTBA OEJIKOB.
buonoruueckue GpyHKIM OEIKOB.

depMeHThl — OHosornyeckue katanuzatopsl. CTpoeHue GpepMeHTa: akTUBHbIN LIEHTp, cyOcTpaTHas criequduuHocts. KodepmeHnTsl. ButamuHsl.
Otnuuns (pepMEHTOB OT HEOPraHMUECKUX KaTalIu3aTOPOB.

VYraeBojibl: MOHOCaxapH/ibl (TJII0K03a, pubo3a U Je30Kkcuprdo3a), rucaxapuabl (caxaposa, JIakTo3a) U Mmojucaxapusl (Kpaxmal, INIMKOTEH,
LeJIr0103a). bruonornyeckue GyHKIMM YTiaeBOI0OB.

JIunuapl: TpuraMuepuisl, pochonunuasl, crepouasl. ['uapodunbHo-ruapodoOHble cBolicTBa. buonornyeckue ¢pyHkiun nununos. CpaBHeHHE
YTJIEBOJIOB, OCJIKOB U JIMITUI0B KaK HICTOUHUKOB SHEPTHH.

Hykneunossie kucnotsl: JIHK n PHK. Hykieotnasl — MoHOMepb! HyKIenHOBBIX KHCHOT. Ctpoenue u ¢pynkiun JJHK. Ctpoenue u pyHKImu
PHK. Buzast PHK. AT®: ctpoenue u pyHkuuu. Lluronorus — Hayka o KJIETKe.



Knerounas Teopus — npumep B3auMOACUCTBUS HCH U (AaKTOB B HAYYHOM IMO3HAHUU. METOIbl U3Y4EHUS KIETKH.
Knerka kak nenoctHas xuBast cucrema. O0mmue npu3Haky KIETOK: 3aMKHYTast Hapy)kHast MeMOpana, moJniekynbl JJHK kak renerudeckuii anmapar,
crcTeMa CHHTe3a Oenka.
Tumb! KJIETOK: SyKaprOTHYecKasi U mpokapruoTuieckas. OcoOeHHOCTH CTPOCHHS MPOKAPUOTUYECKON KileTKU. KitleTouHast cTeHka GakTepuii.
CrpoeHune dyKapruoTHYECKOU KiIeTKH. OCHOBHBIC OTIUYHS PACTHTEIHHOM, )KUBOTHOW M TPUOHON KIICTKH.
[ToBepXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOYHAsI CTEHKA, ITMKOKAIHKC, UX (yHKuuu. [lnazmaTnueckast MeMOpaHa, e€ CBOMCTBA M (DYHKIIHH.
Huronna3zma u e€ opranouasl. OqHomemOpannbie opraHouasl kietku: II1C, anmapat ['onbmku, muzocomsl. [1071yaBTOHOMHBIE OpTraHOUIBI KJIETKHU:
MUTOXOHAPHUH, MacTuabl. [IponcxoxaeHne MUTOXOHIpUM U riactul. Buasl minactun. HememOpaHnHble opraHou/ibl KIETKU: puOOCOMBI,
KJIETOYHBIN LIEHTP, [ICHTPUOJIU, PECHUYKHU, KI'YTUKH. DYHKIIUKM OPraHOUI0B KIEeTKH. BrimtoueHusl.
SAnpo — perynsTopHblil IeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiazMa, XpoMaTHH, SIPBIIIKO. XPOMOCOMBI.
TpaHcnopT BEemECTB B KIETKE.
JdemoncTpaumnu:
[Toptpetsr: A. Jleenryk, P. I'yk, T. IlIsann, M. llIneinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkusc,
P. ®panknun, K. M. bap.
Huarpammsl: «PacnpeneneHue XuMUYeCKHX 2JIEMEHTOB B He- )KUBOM Npupojie», «Pacipenenenne XMuMHYECKUX 3JIEMEHTOB B JKUBOM MPUPOIE».
Tabmuub! u cxemsl: «lleproanyueckas TabIMIIa XUMHUYECKUX AIIEMEHTOBY, «CTpoeHNe MOJIEKYIIBI BOIbI», «brnocunTes Oenkay, «CtpoeHue
MoJIeKyIbl 6enka», «Ctpoenue pepmentan, «Hykiennosbie kucnotsl. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne sykapuoTHUIeCKOn
KJIETKW», «CTpOeHHE )KUBOTHOM KIETKW», «CTpOEHUE PACTUTEIIBHON KIETKNY, «CTpOEHUE MPOKAPUOTHYECKON KIIETKW», «CTpoeHue siapa
KIIETKN», «YTJIEBOIBDY, «JIumuapm».
OO0opyaoBaHme: CBETOBOII MUKPOCKOI, 000pYAOBAaHUE I IPUTOTOBJICHUS IOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB; MUKPOIpEnapaTsl
PaCTUTENBHBIX, )KUBOTHBIX M OaKTEPHATBHBIX KIETOK.
JlaGopaTopHble H IpaKTH4YecKue padoThbi:
Jlaboparopnas padota Ne 1. «M3ydyeHne kataauTH4eCKON akKTUBHOCTH (PEpMEHTOB (Ha MpUMeEpe aMuiIa3bl WM KaTanassl)y. JlabopaTtopHas padorta
Ne 2. «M3y4yeHue cTpoeHUs KIETOK pacTEHUM, dKUBOTHBIX U OAKTEpUil MOl MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENnaparax U X OIMUCAHHE.

Tema 4. /KuzneaesiTeJLHOCTh KJIETKHA
OOmeH BemecTs, UIM META00JIN3M. ACCUMIUIAIUS (TUTACTUYECKUI OOMEH) U TUCCUMUIISINS (SHEPIeTHUYECKIi OOMEH) — JIBE CTOPOHBI €JMHOTO
nporecca Metadosin3ma. Posib 3aKOHOB COXpaHEHHUs BELIECTB M SHEPTUU B IOHUMaHUU MeTabonu3Ma. Tumbl oOMeHa BelecTB: aBTOTPOPHBINA 1
rerepoTpodHbIi. Ponb hepMEeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUHU B KIIETKE.
dortocunrtes. CBeToBas u TeMHOBasi Qa3bl poTocunTesa. Peakunu potocunTtesa. dddexkruBHOCTh hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A IS KUZHU
Ha 3emiie. BiusHue yciaoBuii cpeibl Ha OTOCHHTE3 U CIOCOOBI OBBIIICHUS €70 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHI.
XeMocuHTe3. XeMOCHUHTE3UPYIOIIHe OakTepun. 3HaYeHNEe XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIle.
DHepreTudeckuii oOMeH B KiieTke. Pacrienyienue BemecTs, BbIICICHHE U aKKyMYJIUPOBAaHUE SHEPTUU B KIETKE. JTarbl SHEPreTUYECKOrO
obmeHa. ['mukonus. bpoxxenue u ero Buasl. KucnopoiHoe okuciaeHue, Win KiieTouHoe apixanue. OkucnutenbHoe GhochoprinpoBaHue.
D¢ dexTUBHOCTH SHEPreTHUECKOTo 0OMEeHa.



Peakiun matpuuHoro cuntesa. ['enernueckas nadopmanus u JJHK. Peanuszanus renernueckoii mHGopManuu B KieTke. [ 'eHeTHYecKkuii Koa U ero

cBoiictBa. Tpanckpunuus — marpuunbiii cunte3 PHK. Tpancnsuus — GuocunTes Oenka. Jranbl Tpancisuunu. KogupoBanue aMuHOKUCIOT. Posib

pubocom B OnocuHTE3€E OEIKa.

Hexnerounsie opmbl sxu3an — BUpYchL. VicTopust oTkpeiTust Bupycos (/1.M. iBanoBckuit). OCOOEHHOCTH CTPOSHUS U KU3HEHHBIN UK BUPYCOB.

Bbakrepuodaru. bonesnu pacteHuii, )KUBOTHBIX U YEJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmynoaedunura gyenosexa (BUY) — Bo30yauTens

CIINa. OGpaTtHast TpaHCKPUIIIHS, peBepTa3a u uHTerpasa. [Ipodunakruka pacnpocTpaHeHus BUPYCHBIX 3a00JICBaHUN.

JdemoHncTpaumum:

IToptpersr: H. K. Konsnos, JI. Y. iBanosckuit, K. A. Tumupsszes.

Tabmuup! u cxembl: «Tunel nuranusy, «Metadoauzmy», «MUTOXOHAPHUSDY, «IHEPreTUUECKU 00Meny, «XioporiacTty, «Dotocunrtes», «CTpoeHue

JHK», «Ctpoenne u pyHkiuonupoBanue renay, «Cunre3 Oenka», «['eHetmueckuit xon», «Bupyce», «bakrepuodarny», «Ctpoenue u

*u3HeHHbIH nuka Bupyca CIIM/]a, 6akrepuodara», «Permumxarus JHK.

Oo6opynoBanme: monenu-anmnkanuu «Y asoenue JJHK u tpanckpunumsy, «buocuntes 0enka», «CTpoeHue KIeTKU»; MoJienb cTpykTypsl JJTHK.
Tema 5. PazMHOKeHHe M HHAMBHAYAIbHOE PA3BUTHE OPraHU3MOB

KneTounslil nukiI, Wi >ku3HEeHHBIN UK KieTku. MHTepdasa u mutos. IIpouecchl, nporekaromue B uHTephaze. Permmukanus — peakuus
MatpuuHoro cunresa JIHK. Ctpoenue xpomocoMm. XpoMOCOMHBII HA00p — KapHOTUN. JIUTIIONMAHBIN U FaluIOUAHBIN XpPOMOCOMHBIE HA0OPHI.
Xpomatusl. [{uTomorndaeckue 0CHOBBI Pa3MHOKEHUS U MHIANBUYaTbHOTO Pa3BUTHS OPraHU3MOB.

Henenue knetkn — mMuto3. Craauu mutosa. [Iporeccsl, mpoucxo e Ha pa3HbIX CTAAUSAX MUTO3a. bHoIOrnueckuii CMbICII MUTO3A.
[Tporpammupyemas TOeIb KIETKH — aronTo3.

DopMBbI Pa3MHOKEHUST OPTaHU3MOB: O€CII0JI0€ U MOJI0BOe. Buabl Oecronoro pa3MHOKEHHUS: JEICHUE HaJBOE, NMOYKOBAaHUE OJHO- U
MHOTOKJICTOYHBIX, CIOPOOOpa30BaHKEe, BETETATUBHOE pa3MHOKeHHUE. MICKyCCTBEHHOE KIIOHUPOBAHKUE OPTaHU3MOB, €TI0 3HAUCHUE TSI CEJICKITHH.
[TonoBoe pa3MHOMXKEHHUE, €ro OTIIMYUS OT OECII0JI0TO.

Meiio3. Craauu meiiosa. [Iporieccel, mpoucxoasiue Ha ctaausax Meiosa. [TloBenenne xpomocom B Meitoze. Kpoccunrosep. buonornueckuii cMbICi
M 3HaYeHHE Meio3a.

['ameTorene3 — mporiecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BBIE jKelle3bl: CEeMEHHUKU U SMYHUKH. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30u/I, SHIEKIeTKa) — cliepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHHMS SIMIIEKIIETOK U CIIEPMATO30HI0B.
OmnonotBopenue. [laprenorenes. MuauBuayansHoe pa3BuTHE (OHTOT€HE3). DMOpHUOHAIBHOE pa3BUTHE (AMOpUOTEHE3). DTarnbl SMOPHOHATIBHOTO
Pa3BUTHUS y TO3BOHOYHBIX KUBOTHBIX: JPOOJIEHUE, TacTpyIsius, opranorenes. [loctaMmOpronanbHoe pazputue. THUITBI TOCTAIMOPHOHATEHOTO
Pa3BUTHSA: NIPSAMOE, HENPsIMOe (TMYMHOYHOE). BiMssHHE cpe/ibl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YpPOICTBA.

Poct u pazButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaIuN Pa3BUTHUS.

JdeMoHcTpanum:

Tabmuier 1 cxembl: «POPMBI Pa3MHOKEHUS OPraHU3MOBY,

«/IBOiTtHOE OTLIIOIOTBOPEHUE Y IIBETKOBBIX pacTeHUIN», «BereraTuBHOE pa3MHOKEHHE PACTCHUI», «JleTeHre KIeTku OaKkTepuii»,

«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHue xpoMocoMbl», «Kierounsiii  nukimy», «Pemnmukanus JJHK», «Murosy, «Meito3y,



«[Ipsimoe u HempsiMoe pa3BuTHEY, «I'aMeTOreHe3 y MIEKONUTAIOIINX U YelloBeKa», «OCHOBHbIE CTaIMH OHTOT€HE3a».

OO0opyaoBanme: MUKPOCKOI, MUKpoTpenaparsl «CriepMaTo301/1bl MIEKOUTAIOLIET0», «SIHIeKIeTKa MiIeKonuTaroueroy, «Kapuokusaes B
KIIETKaxX KOpeIka Jiykay, «Jlenenue knetkny»; monens JJHK, Mmoxens meradasHoii XpoMOCOMBL.

JlabopaTopHble U NPAKTHYEeCKHE PadoThI:

JlaGoparopHnas padota Ne 3. «HabironeHne MuTo3a B KJeTKaX KOHYMKA KOpEIIKa JIyka Ha TOTOBBIX MUKpOIIpenaparax.

JIaGoparopHas pabota Ne 4. «/3ydeHne CTpOCHHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPETIapaTax».

11 kaace
Tema 6. HacieACTBEHHOCTh M U3MEHYNBOCTH OPraHNU3MOB

Hpe)]MeT " 3aJJa4Uu I'€CHCTUKU. HCTOpI/Iﬂ Pa3BHUTHA T'CHCTHKU. Poms OUTOJIOTUHN U 3M6pI/IOJ'IOFI/II/I B CTAHOBJICHUHN I'€CHCTHUKU. BKJ’I&)I pOCCHfICKHX u
3apyOeKHBIX YUEHBIX B pa3BUTHE T'€HETUKH. MeTO/Ibl FT€eHETUKH (TMOPUA0TIOTrMUECKUM, TUTOT€HETUYECKU I, MOJIEKYIISIPHO -T€HETHUECKUI ).
OcHOBHBIE TeHETHYECKHE TTOHATHSA. | eHeTHUeCcKas CHUMBOJIMKA, UCITIOJIb3yEMasd B CXEMax CKpGHIPIBﬁHHfI.

3aKOHOMEPHOCTH HaclieZJIOBaHUs IPU3HAKOB, ycTaHOBIeHHbIE ['. Mennenem. MoHOrnopuaHoe ckpemmBaHme. 3aKoH eJMHO00pasusi THOpUI0B
IEPBOTO MMOKOJICHUA. HpaBI/IJ'IO JOMUHHPOBAHHA. 3akoH pacCiCIICHUA ITPU3HAKOB. I'mmoTtesa umcToTel ramet. IlonHoe 1 HemoIHOE JOMUHHPOBAHUC.
HI/IFI/I6PI/IJIH06 CKpCUIMBaHHUC. 3aKoH HE3aBHCHUMOTO HACJICOJOBaHUs ITPU3HAKOB. HI/ITOFGHCTI/I‘ICCKI/IC OCHOBBI JII/IFI/I6pI/I)IHOFO CKpCIIMBaHU.
Ananusupyroliee ckpenBanue. Vcnonp3oBaHue aHATM3UPYIOIIEr0 CKPEIIUBAHUS ATl ONIPEENICHUS] TEHOTUIIA OCOOH.

CueruieHHoe HaclieioBaHue nmpusHakoB. Pabora T. Moprana 1o crernyieHHOMY HacjaeA0BaHUIO reHOB. Hapylienue cuernenrs reHoB B pe3yibTare
KPOCCHHIOBEpa.

XpoMOCOMHasi TEOpUs HACIEACTBEHHOCTH. | eHeTuIecKue KapThl.

I'eneTnka nosia. XpoMOCOMHOE OIIPEJENICHHE 110J1a. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIE ¥ T€TEpPOTraMeTHbIE OPraHU3MBI.
HacnenoBanue npu3HAKOB, CLEIJIEHHBIX € IOJIOM.

W3MeHnunBOCTh. Buibl M3MEHUMBOCTH: HEHACIEICTBEHHAs U HACJIEICTBEHHas1. Posib cpesibl B HEHACIeICTBEHHOM U3MEHYMBOCTH. XapaKTepUCTHKA
MOAU(PUKAMOHHON U3MEHUMBOCTU. BapnannoHHslil psa v BapuanronHas kpusasi. Hopma peakiuu npusHaka. KonnyecTBeHHbIE U KaUECTBEHHbBIE
IIPU3HAKK U UX HOpMa peakuuu. CBoiicTBa MOAN(UKALIMOHHON N3MEHUNUBOCTH.

HacnenctBeHHast, WM reHOTUIIMYECKas, U3MEHUMBOCTh. KOMOMHATHBHAS U3MEHYMBOCTh. Mei03 U MoI0BOH Ipoliecc — OCHOBA KOMOMHATUBHOM
M3MEHYMBOCTU. MyTalmoHHas u3MeHUnBOCTh. Kiaccudukanus MyTaluii: reHHble, XpOMOCOMHbIE, FeHOMHBbIE. YacToTa 1 MPUYUHBI MyTaLUH.
MyrareHHsle (akTopbl. 3aKOH FOMOJIOTMUYECKUX PAJOB B HacieAcTBeHHON u3mMeHunBocty H. W. BaBunosa.

BHesiepHast Hac/ieICTBEHHOCTh M U3MEHYHBOCTD.

I'enetnka yenoBeka. Kapuotun yenoeka. OCHOBHbIE METO/bI T€HETUKU YEJIOBEKA: T'€HEATOIMUECKHM, OJIM3HEOBbIH, IIUTOreHeTHUECKU,
OMOXUMHUYECKUH, MOJIEKYIIIpHO-TeHeTHuYecknii. CoBpeMeHHOE OIpe/iesIeHHe TeHOTHIIA: TIOJTHOT€HOMHOE CEKBEHUPOBaHKE, TEHOTUIIMPOBAHNUE, B
ToM umcie ¢ nomouisio I11IP- ananuza. HacnencrsenHble 3a001eBaHNs YeI0BeKa: TeHHbIe 00JIe3HU, 00JIE3HHU C HACIEICTBEHHOM
MIPEIPACIIOI0KEHHOCThIO, XpOMOCOMHBIE OoJie3HN. ComaThyeckue U reHepaTiBHbIe MyTauuu. CTBOJIOBbIE KieTKH. [IpuHIMIBI 310poBOrO 0Opas3a
AKHU3HU, TUArHOCTUKH, TPOPHUIAKTUKU U JICUEHUS TeHeTHYeCKUX 0ose3Hel. Menko-reHeTH4eckoe KOHCYIbTUPOBaHUE. 3HAUCHHE MEAULIMHCKON
TeHETUKH B MPEAOTBPAILIECHUH U JIEYCHUN TeHETUYECKHUX 3a00JIeBaHUI UenoBeKa.

JdeMoHcTpanum:



[optpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B Tumodees-Pecosckuii, H. 1. BaBuios.
TaGnuue! u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHHUE U €T0 UTOTC€HETHUECKasi OCHOBa», «3aKOH PACILEIUIEHHUS U €ro IIUTOTeHeTUYeCcKast OCHOBAY,
«3aKOH YHCTOTHI TaMeT», «lurnbpuanoe ckpemmuBanuey», «Lluronornyeckne 0CHOBBI AUTHOPUIHOTO CKpeIuBaHus», «Melo3y», «B3aumoneiicteue
QJIJIENIbHBIX T€HOBY, «'€HeTHYeCcKue KapThl paCTEHUH, dKUBOTHBIX U YEJIOBEKa», «I eHeTHKa 10J1a», «3aKOHOMEPHOCTH HACJIEJOBAHU S, CLIEIIIIEHHOTO
¢ mosiom», «KaproTHIibl yenoBeka 1 )KUBOTHBIX», «Buabl n3MeHUnBOCTHY», «MoauduKanroHHas U3MEHUMBOCThY, «HacnenoBanue pesyc-
¢daxTopa», «l'eHeTHKa TPyHm KpoBH», «MyTallMOHHAS U3MEHUYHUBOCTDY.
O0opynoBanue: Moenu-amminkanuu «MoHOTHOpUIHOE CKpelmnBaHue», «Hemonnoe noMuaupoBanney, «urnOpuaHoe cKpenmBaHue,
«Ilepekpéct XxpoMoCcOM»; MUKPOCKOT 1 MUKponpemnapart «Jpo3oduna» (Hopma, myraru GopMbI KPbUTEEB H OKPACKH Tela); repoapuii «I opox
ITIOCEBHOM».
JlabopaTopHble U NPaKTH4YeCKHE PadoThI:
JIaGopatopHas padota Ne 5. «/3ydeHne pe3ynbTaTOB MOHOTHOPUIHOTO M JUTHOPUIHOTO CKPEITUBAHUS Y JPO30(HIIBI HA TOTOBBIX
MUKpOTpernaparax».
JIaGoparopHas padota Ne 6. «M3yueHne MoauPUKATUOHHON U3MEHYUBOCTH, IOCTPOEHUE BapHALIMOHHOTO PsiAa U BapHallMOHHOM KpUBOII».
JlabopaTtopHas pabota Ne 7. «AHanu3 MyTaruii y 1po30¢uiabl Ha TOTOBBIX MUKpPOIIpenapaTaxy.
[IpaxTueckas padota Ne 2. «CocTaBieHHe U aHAJIU3 POJIOCIOBHBIX UEIOBEKaY.

Tema 7. Cenexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOT UM

Cenekius Kak HayKa M TIpOIecc. 3apokICHNUE CeNeKInn U JomecTukanus. Yuenue H. V. BaBuioBa o 1ieHTpax MpouCXOXKASHUS 1 MHOTOOOpasus
KYJIbTYPHBIX pacTeHUH. L{eHTphI MPOUCXOXKIEHUS JOMAIITHUX )XUBOTHBIX. COpPT, MOPO/Ia, IIITAMM.

CoBpeMeHHbBIE METO/IbI CeeKIINU. MacCOBBIN M HHIMBUIYAIbHBIN OTOOPHI B CEIEKIIMN PACTEHUH U )KUBOTHBIX. OILIEHKA dKCTEephepa.
bnuskopocTBeHHOe ckpenuBaniue — UHOpuIuHT. Yucras nunus. CkpemuBaHue YUCThIX TuHUH. ['erepo3uc, unu rubpuHas cuia.
Hepoacreennoe ckpemmBanue — ayrOpuauHr. OtnanéaHas rudpuausanus u e€ ycnexu. VICKycCTBEHHBIN MyTareHes v MoJydeHre MOJTUILIIONIOB.
JloCTHXKEHMS CENEKIIUN PACTEHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHoorus kak oTpaciabk MpoU3BOACTBA. [ eHHast MHKeHepus. Jrarbl co3aanus pekomonHanTHou JIHK u TpancreHHBIX OpraHn3MoB.
Knerounas nnxkenepus. Kierounsie KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE pacTeHn . KiloHupoBaHUE BhICOKOMPOYKTUBHBIX
CEJICKOXO035HCTBEHHBIX OPTAaHU3MOB. DKOJIOTHYECKHE U ATHYecKue poonembr. [MO

JdemoncTpauuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. MBaHOB.

Tabmuib! 1 cxembl: kapTa «LIeHTpBI MPOUCXOXKACHHUSI 1 MHOTOOOpa3us KyJIbTYPHBIX pacTeHu», «[lopoabl JoMantHuX >KMBOTHBIX», «CopTa
KyJIbTYPHBIX pacTeHui», «OTaanéuaHas rudbpuausanus», «Padote akagemuka M. @. MiBanoBay, «[lomummmonausy,

«O0BeKTHI OMOTEXHONIOTUNY, «KIleToUuHbIe KYIbTYPBI U KJIOHUPOBaHUE», « KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM).

OO0opynoBanme: MyJISDKU IJI0JI0B U KOPHEIIOIOB TUKUX (OPM U KYIbTYPHBIX COPTOB pacTeHuii; repoapuit «CenbCKoX03giCTBEHHBIE PACTCHHUSD.
JlaGopaTopHble H IpaKTU4YecKue padoThbi:

Dkckypeusi «OCHOBHBIE METOIbI M TOCTHKEHUS CETIEKIIMU PACTEHUH U )KUBOTHBIX (Ha CENIEKIIMOHHYIO CTAHIUIO, TNIEMEHHYI0 (hepmy,
COPTOMCTIBITATENHHBINA YYaCTOK, B TEIUTMYHOE XO3SICTBO, Ta00paTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPa)».



Tema 1. DBOJIOIUOHHAA OMOJIOTUA

[IpenmnoceuTki BO3SHUKHOBEHHS SBOJIIOIMOHHON TEOPUU. DBOJIIOIUOHHAS TEOPHUS U €€ MeCTO B OMOJIOTHH. BIusHIE 3BOTIOIMOHHON TEOPUU HA
pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CeupnerenbcrBa 3BoOIMH. [laneoHToIOTHYECKHE: TIOCIEI0BATENBHOCTD MOSBIECHUS BUIOB B [TAJIEOHTOJOTHYECKON JIETOIIUCH, IEPEXOIHBIE
¢dopmbl. buoreorpaduueckue: cXoacTBO U paznuyne ¢hayH U Gprop MaTepuKoB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOICTBA U PA3IHUUs SMOPHOHOB Pa3HBIX BHJIOB IMO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHEIE,
aHAJIOTMYHBIE, PyIMMEHTapHbIE OPraHbl, aTaBU3Mbl. MOJIEKYISPHO-O0MOXUMUYECKHE: CXO/ICTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX
MeTab0IMYECKUX MyTeH y BCEX OPraHu3MOB.

OpomonmonHas Teopus Y. Jlapsuna. [Ipeanocsiiku BOZHUKHOBEHUS JapBUHU3MA. JIBIDKYILIME CHIIBI 9BOJIIOLIMK BUOB 10 JlapBUHY (M30BITOUHOE
Pa3MHOKEHHE MPU OTPAHUICHHOCTH PECYPCOB, HEOTIpeAeIEHHAs U3MEHUYNBOCTh, O0ph0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).
Cunretrnueckas Teopus sBosonnu (CTI) u €€ 0CHOBHBIE MOJIOKEHHS.

Muxkposontornus. [Tomynsus kak equHUIa BUAA U IBOJIIOLUU.

JiBuokymue cuibl (hakTopbl) SBOJIIOLMH BUJOB B MpUpoje. MyTalmoHHbIN NpoliecCc U KOMOMHATUBHAS U3MEHYUBOCTD. [lomynairoHHbIe BOJHBI U
npeii¢ renos. M3omsmus u Murpanus.

EctectBennslit 0T00p — Hampasistonuii pakrop 3Bostonuu. opmbl eCTECTBEHHOTO 0TOOpA.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3ysbTat 3BooMH. [Iprmeps! npucnocobaeHmit y opraHusmMoB. ApoMopdo3bl U uanoaaantanuu. Bua u
BHu000OpazoBanue. Kpurepuu Buma. OcHOBHBIE (OpMBI BUI000pa30BaHus: reorpaduaeckoe, SKOJOTHIECKOE.

MakposBostorust. @opMbl 3BOJIIOLNH: (UIETHYECKAs, TUBEPIeHTHAsI, KOHBEPIeHTHasl, napaienbHas. HeoOpatuMocTh 3BOMTIOLUN.
[IpoucxokaeHue OT HeCclleMaIU3UpOBaHHBIX NpeakoB. [Iporpeccupyromas cnenuanu3anys. AJanTuBHAs pagualys.

JdemoHncTpaumnu:

[Toptpetrsr: K. Jlunnei, XK. b. Jlamapk, Y. [apsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkenb, ®. Mromnep, A. H. Ceepios.

TaGnuue! u cxemsl: «Pa3BuTHE OpraHN4EecKOro Mupa Ha 3emiiey, «3apoIblIu I03BOHOYHBIX JKUBOTHBIXY, «ApxeonTepukcy, «®opmbl 60psObI 3a
cyuiecTBoBaHHue», «EcTecTBeHHBIN 0TO0PY», «MHOroo0pazue coproB pacTeHui», «MHorooOpasue nopoJ JKuBOTHbIX», «[lomymsaumny,
«MyTalnoHHas U3MEHUUBOCTBY; «ApoMopdo3bl», «Manoaganranum», «OO0mas aereHepauus», «/IBumxymume cuisl 3Boaonuny», «Kapra-cxema
mapupyra nyremectsus Y. lapunay», «boprba 3a cymectBoBanuey, «IIpucnocoOneHHOCTs OpraHu3mMoBy, «I'eorpaduueckoe BH1000pa3oBaHUE,
«DKOJIOTHUECKO€E BUI000pa30BaHUE».

O0opynoBaHMe: KOJIJIEKIHMSI HACEKOMBIX C Pa3JIMYHbIMK TUIIAMH OKPACKU; HA0Op IJIOJIOB U CeMsIH; KOJIeKIus «IIpumepsl 3alUTHBIX
IPUCIIOCOOICHUH Y )KUBOTHBIX)»; MarHUTHAsI MOJIENb

«OCHOBHBIE HAaIIPaBJICHUS IBOJIOLMI»; 00bEMHAs MoJieTb «CTpOeHHE TOJIOBHOI'O MO3Tra I03BOHOYHBIX).

buoreorpaduueckas kapta Mupa; KoJeKus «®opMbl COXpaHHOCTH UCKOIIAEMbIX )KMBOTHBIX U PACTEHUI»; MarHUTHAsL MOJI€JIb-alIUINKALUS]
«Ilepekpéct xpoMocoM»; BIakHbIe ITpenapatsl «Pa3BuTne HacekoMoroy, «Pa3BuTHe JArymK»; MUKpoIipenapar «/po3oduna» (Hopma, MyTaruu
(OpMBI KPBUIBEB U OKPACKH TEJa).

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JIabopatopHnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUYECKOMY KPUTEPHION.

JIabopatopHas padota Ne 2. «Onucanue npucrocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTENIBHOTO XapaKTepay.



12 kiaace
Tema 2. Bo3HnkHOBeHMe U Pa3BUTHE KU3HU Ha 3emiie

JloHay4HbIE MTPEICTABICHHS O 3aPOKICHNUH KU3HU. HaydHble runoTe3bl BOSHUKHOBEHHUS KU3HHU Ha 3emiie: abnoreHes3 v MaHCIepMusl. X UMHYECKast
ABOJIIOLUS. AOMOTEHHBI CHHTE3 OPTaHNYECKUX BEIIECTB U3 HEOPraHMUECKUX. DKCIEPUMEHTAIBHOE MOATBEP)KICHNE XUMUYECKOM IBOJTIOIIUH.
HavansHbie 3Tansl Ononorndeckoii sposronnu. ['unoreza PHK-mupa. @opmupoBanue MeOpaHHBIX CTPYKTYP U BOSHUKHOBEHUE TTPOTOKIICTKH.
[lepBrie KieTKU U UX 3BOJOLKA. POPMUPOBAHUE OCHOBHBIX IPYII KUBBIX OPIraHU3MOB.

Pa3ButHe xxu3Hu Ha 3emMie 1o 3pam u nepuojam. Karapxei. Apxeiickas u nporepo3oiickas apsl. [laneo3oiickas spa u e€ nepuoipl: KeMOpHUICKuii,
OPJOBUKCKHUI, CHITYPUICKHUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so3oiickas 3pa U €€ Meproibl: TPUACOBbIN, FOPCKUA, MeJIOBOM. KaitHO30McKas 3pa U €€ Nepruo/ipl: NajleoreHOBBIN, HEOTEHOBBIMH,
AHTPOIOT€HOBBIM.

XapakTepucTHKa KJIuMaTa 1 reoJIorn4eckux npoueccoB. OCHOBHBIE ATalbl IBOJIOLUN PACTUTEIBHOTO U dKUBOTHOTO MUpa. ApoMopdo3bl y
pacTeHuii 1 KUBOTHBIX. [losiBIIeHUE, paciBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMyecKoro Mupa Kak oTpakeHue 3Booui. OCHOBHBIE CUCTEMATHUECKUE TPYIIIbl OPraHu3MOB.

DBOJIIOIMS YeTI0oBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BUTHe MpeIcTaBiIeHUM 0 MPOUCXOKICHUH YeloBeKka. MeTo bl H3y4eHHUsl aHTPOIIOTEHE3A.
CxoJacTBa M pa3nuyusl YyesloBeKa U KUBOTHBIX. CHCTeMaTHYecKoe MOJI0KEHNE YeT0BeKa.

JBuxymue cuibl (hakTopsl) anTponoreHe3a. HacneacTBeHHas H3MEHUHMBOCTD U €CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HH,
M3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJMM U BETBY HBOJIFOLIMHU YEJIOBEKA: aBCTPAIONNTEKH, Uenosek ymensiil, Yenosek npsamoxoaauiuil, YenoBek HeaHAepTalbCKUil,
Yenosek pazyMHbIil. Haxo1ku nckomaeMbIX OCTaHKOB, BpeMs CyLIECTBOBaHUS, 00JaCTh pacIpOCTpaHeHus1, 00bEM roJIOBHOIO MO3ra, 00pa3 K13 HH,
opyaus.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIIKME PACKI: €BPOTICOUTHAS (€Bpa3HIiCKast), HErpO-aBCTPAIIOUIHAS (IKBATOPHAIIbHAS ), MOHTOJIOMTHASI
(azmaTcko-aMepuKaHckasi). UepThl mpucnocoOJIeHHOCTH MPEICTaBUTENIeH YeTIOBEUECKUX pac K YCIOBUSAM CyllecTBOBaHUs. EqUHCTBO yemoBeYecKux
pac. KpuTuka counanpsHOTO JApBUHU3MA U PACU3Ma.

JdemoncTpauuu:

[Toptpetsr: @. Penu, JI. [1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuis! u cxembl: «Bo3nukHoBeHne ConHeuHOU cucTeMbl», «Pa3BuTe opraHuyeckoro mupay, «PacturtenbHas kieTkay, «KUBOTHas KIETKay,
«IIpokapuornueckas kierka», «COBpeMEHHas CUCTeMa OPraHu4ecKOTro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YeJIOBEKa U
4eN0BeK0OOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTA MAJCOHTOJIOTMYECKUX HaX0JOK MPEIKOB COBPEMEHHOTO YelI0BeKay, «JIpeBHEHITNE IO,
«/IpeBHue moau», «IlepBbie COBpeMEHHBIE JI0IN», «HeTI0BEeYECKHUe pachi».

Oo6opynoBanne: myispku «IIpoucxoskienue yeaoBeka (OIOCTBI aBCTPAIONUTEKA, MUTEKAHTPOIIA, HeaHJepTaiblla, KPOMaHBOHIIA)»; CIICTIKH
KaMEHHBIX 0Py IEpBOOBITHOTO YeIOBeKa (KaMHHUOMIEPHI, pyousia, ckpedia); reoXpoHoJiorndyeckas Tadnuia; KouieKus «DopMbl
COXPaHHOCTHU MCKOIAEMBbIX )KUBOTHBIX U PACTCHUI.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

IIpaktnyeckas padora Ne 1. «M3yueHne HCKONAaeMbIX OCTATKOB PACTEHUM U )KUBOTHBIX B KOJUIEKIIUSIX).

OKCcKypcHusi «IBOJIIOLUS OPraHUYECKOTO MHpa Ha 3eMIIe».



Tema 3. OpranusMsbl H OKpYKaloLIasi cpeaa

DKOoJI0TUs KaK HayKa. 3aJa4y ¥ pa3JieNbl IKOJOTUU. MeTo/1bl 3KOJIOrH4E€CKUX UCCIEA0BAHUN. DKOJIOIMUECKOE MUPOBO33PEHUE COBPEMEHHOTO
4eJI0BeKa.

Cpenpl 0OMTaHUS OPraHU3MOB: BOJIHAsS, HA3€MHO-BO3/IyIIIHAs, IOYBCHHAs, BHYTPHOPTaHU3MEHHAS.

Okonorndeckue pakTopsl. Kimaccudukanus sxonorndeckux GakropoB: abMOTHUYECKHE, OMOTHYECKHE i aHTPOIIOTeHHBIE. J{eHCTBIE HKOJIOTHIECKUX
(hakTOpOB HA OPTaHU3MBI.

AbuoTnueckue (GpakTophl: CBET, TEMIEPATypa, BIaXHOCTh. PoToneproan3m. [Ipucnocobnenns opranu3MoB K JeHCTBUI0 aOMOTHYECKHX (PAaKTOPOB.
buonornueckue puT™MBl.

bruotnueckue dakroprl. Buapl OMOTHYECKUX B3aMMOACHCTBHI: KOHKYPEHIINS, XUIITHIIECTBO, CUMOMO3 U ero (opmbl. [Tapazutusm, koonepanus,
MYTYyalnu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHUUECTBO). AMEHCAIN3M, HEUTpaau3M. 3HaueHre OMOTUYECKUX B3aUMOJICHCTBUH 17151
CYIIECTBOBaHUS OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH MOMyasiuuu. OCHOBHBIE IOKA3aTENN MOMYJIALNN: YUCIEHHOCTb, JIOTHOCTb, POXK/AaEMOCTh, CMEPTHOCTbD, IPUPOCT,
Murpanus. JlnHaMyuKa YUCJIE€HHOCTH MOMYINISIIMU U €€ perysiusl.

JdemoncTpaumnu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabmuis! u cxemsl: kapta «IIpupoaabie 30Hb1 3emiuy, «Cpenpl oOuTaHus opranuzMoB», «Dotonepuoauzmy, «llomymsuun», «3akoOHOMEPHOCTH
pOCTa YUCIIEHHOCTHU MOMYJSALIUN HHPY30pUU - TYDETbKI».

JlabopaTopHble U NPaKTHYECKHE PadOThI:

JlabopaTtopHnast pabota Ne 3. «Mopdonornueckne 0COOEHHOCTH paCTEHUN U3 Pa3HBIX MECT OOUTAHUS.

JlabopaTtopnas pabota Ne 4. «BiausiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktrueckas padota Ne 2. «[Toacdér mIOTHOCTH MOMYJISAINI Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01ecTBa M DKOJOrHYeCKHEe CHCTEMBI

Coo011ecTBO Opranu3mMoB — OHoIeHO3. CTPYKTYphl OMOIIEHO3a: BHI0BAs, IIPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). BuibI-TOMHUHAHTBI.
CBs31 B OHOILIEHO3E.

DKoJIoruYecKkue cucTeMsl (3kocucTeMsl). [ToHsTHE 00 SKOCKCTEME U OHOTeoreHo3e. D YHKITMOHATBHBIC KOMIIOHEHTHI 3KOCHCTEMBI: IPOIYIICHTHI,
KOHCYMEHTBI, peAyLICHTB. KpyroBOpOT BEIIECTB M MMOTOK SHEPTUH B dKOcHCcTeMe.  Tpodudueckue (MHUIIEBbIC) YPOBHHU SKOCHCTEMEBI. [IuieBbie
nenu u cetd. OCHOBHBIE IMOKA3aTENIM SKOCUCTEMBI: OroMacca, POIyKIIHs. JKOJIOTUICCKUE MTUPAMUJIBL: MIPOIYKIIHH, YUCICHHOCTH, OMOMACCHI.
CBOWCTBa AKOCHCTEM: YCTOMYUBOCTh, CAMOPETYJIsiIus, pa3Butre. CyKieccusl.

[TpupoaHbIE 3KOCUCTEMBI. DKOCHUCTEMBI 03EP U peK. DKOCHCTEMAa XBOMHOTO HJIM IIMPOKOJHUCTBEHHOTO JIeca.

AHTPOIOreHHBIE SKOCUCTEMBI. ArPOIKOCHCTEMBI. Y PO0IKOCHCTEMBI. BHOJIOrnYeckoe U X03siCTBEHHOE 3HAYEHHUE arpOIKOCUCTEM H
ypOOIKOCUCTEM.

buopasHoobpazue kak GakTop ycToitunBocTH 3kocucteM. CoxpaHeHue OMOJIOrHUecKOoro pa3HooOpas3us Ha 3eMIle.

Yuenue B.U. Bepnaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6uochepst. JKupoe BemectBo u ero Gpyakiuu. OcodenHoctu 6uochepsl
Kak riao0anbHON 3KocHCcTeMbl. [IlnHaMIueckoe paBHOBeCHE U 0OpaTHas CBs3b B Onocdepe.



KpyroBopoTsl BemecTs 1 OMOT€OXUMHUECKUE LIUKIIBI DJIEMEHTOB (Yriiepoa, a3oTa). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI Cyln. BonHbie
OUOMBI.
YenosevecTBo B Onocdepe 3emiid. AHTpOTIOTeHHBIE U3MEHEHUs B Orocdepe. [1106anpHbIe IKOJIOTHISCKUE TPOOIIEMBI.

CocymecTBoBaHUE MPUPOIBI U YenoBedecTBa. Coxpanenne OMopazHooOpas3ms Kak 0CHOBA yCTOWYMBOCTH Onocepbl. OCHOBA pallMOHAIBHOTO
yIpaBieHUs! IPUPOIHBIMU PECYPCAMU U UX HCIIOJIb30BaHKe. JloCTIKEHNS OMOJIOTUU U OXpaHa MPUPO/IbL.

JdemMoHcTpauum:

[optpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii. Tabnuubt u cxemsl: «IlumieBsie nenm», «bUOIEHO3: COCTAaB U CTPYKTYypay,
«[Ipupoansie coobmecTBay, «Llenu nuranusy», «Ikojgoruueckas nupamuaa», «buocdepa u yenopek», «IKocucTeMa HIMPOKOJINCTBEHHOTO JiEcay,
«DJKocHucTeMa XBOMHOTO Jieca», «brnoneHo3 BogoéMay, « ArporieHos», «lIpuMepHble aHTponIOreHHbIe BO3IEHCTBHS Ha TpUpOaY», « BaxkHeiiue
HCTOYHUKH 3arpsi3HEHUs BO3yXa U TPYHTOBBIX Bo/y», «I[louBa — BakHelas cocTasisitomas 6uochepn», «DakTopsl 1erpagaluy Moy,
«[TapaukoBsIil 3 pexr», «PakTopbl paJOaKTUBHOIO 3arpsi3HEHUs ouocdepsb», «O0mas cTpykTypa Ouochepsi», «Pacnpocrpanenue Ku3HU B
ounocdepe», «O30HOBHIN dkpaH Ouocheps», «KpyroBopot yriepoaa B buocheper», «KpyroBopoT azora B mpupoae».

Ob6opynoBanue: MoAenb-anIumkanus « Tunuunsie 6MoLeH03b»; repOapuil «PacTuTenbHble COOOLIECTBAY; KOUIeKINU «buoieHosy,
«Bpenutenu BaxHEHIINX CETBCKOXO3SIICTBEHHBIX KYJIbTYpP»; TepOapuu U KOJIJIEKIIUU pacCTEHUH U dKUBOTHBIX, IPUHAJJIEKALINE K Pa3HBIM
AKOJIOTMYECKUM TpymiaM oAaHoro Buaa, Kpacnas kuura PO, nuzoOpaxeHus: oxpaHsieMbIX BUJOB PACTEHUH U KUBOTHBIX.



3. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA YYEBHOI'O ITIPEAMETA «BHOJIOT' USD»

Cornacao ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yJbTaTaM OCBOSHHS 00y4JarOIUMUCS IPOTPaMM CPEIHET0 00IIero
O6pa3OBaHI/I$II JIMYHOCTHBIM, MCTAIIPECAMCTHBIM U ITPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B crpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS IIPEAMETA
«bronorus» BBIICICHBI CIEIYIONINE COCTABISIONINE: 0CO3HAHNE 00YJAIOIUMHUCS POCCUHCKON TPaKIaHCKON HIEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIECICHHIO; HATMYME MOTUBALMH K 00y4eHHIO OMOJIOrHH; LI€JICHAPABICHHOE Pa3BUTHE
BHYTPEHHUX YOEKJIEHUI TUYHOCTU Ha OCHOBE KIIFOUEBBIX [IEHHOCTEN U UCTOPUUYECKUX TPAJIULIUN Pa3BUTHUS OMOJIOTMUECKOTO 3HAHUSI; TOTOBHOCTh U
CHOCOOHOCTH 00YJaIOIINXCS PYKOBOJICTBOBATHCS B CBOEH J1€ATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMHU, IPUCYILIUMU CUCTEME
Ouo0rMuYecKoro oOpa3zoBaHus; HATMYKE FKOJIOTMYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTU CTaBUTh LIETH U CTPOUTH KU3HEHHBIE IIJIaHbI.

JImaHOCTHEIE PE3YJIbTAaThl OCBOCHUA MPECAMETA «bronorusy JOCTHUTI'alOTCA B €AUHCTBEC y‘IG6H0ﬁ 7 BOCITHTATEIILHOM ACATCIBHOCTHU B
COOTBETCTBUM C TPAAUIIMOHHBIMHU pOCCHfICKHMH COOHNOKYIbTYPHBIMH, UCTOPUICCKHUMU U JYXOBHO-HPABCTBCHHBIMU IECHHOCTAMU, IPUHATBIMHA B
oOl1ecTBe NMpaBUIaMi U HOpMaMU MOBEJIEHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUSI, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTHS
BHYTpeHHeI\/'I MO3UIHH JIMYHOCTH, MATPHUOTHU3MA, YBAXKCHHA K 3aKOHY U ITPABOIOPAAKY, UCJIOBEKY TPpyJa U CTApIIEMY IMOKOJICHHWIO, B3AUMHOI'O
YBa)XE€HUS, OEPEKHOTO OTHONIICHHS K KYJIbTYPHOMY HACIEANIO U TPAAUIIUSIM MHOTOHAIIMOHATLHOTO Hapoa Poccutickoit denepanun, nmpupoie u
OKpYKarolleu cpene.

JIM4HOCTHBIE PE3yNbTaThl 0CBOEHUS YueOHOTO TpeaMeTa «bruonorush A0MKHbBI OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTH O0yUaroInuXxcs
PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEHN MO3HUIIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OPUEHTAIIUH, TO3UTUBHBIX BHYTPEHHUX
yOeXKIeHHI1, COOTBETCTBYIOIINX TPAIUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00OIIECTBA, paCIIUPEHHUE KU3ZHEHHOTO OIBITA U OTBITA JESTEIIbHOCTH B
MpoLIecce peann3alii OCHOBHBIX HalpaBiIeHUM BOCIUTATEIbHOM NEATEIILHOCTH, B TOM YHCIIE B YaCTH:

1. I'pa:kiaHckoro BoCMTAHUS:

— c(OpMUPOBAHHOCTH IPAXKIAHCKOM MO3ULIMU 00yJaIOUIerocs Kak akTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCUICKOT0 O0IeCcTBa;

— OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00A3aHHOCTEH, yBaKEHHE 3aKOHA U MTPABOTIOPSIIKA;

— TOTOBHOCTb K COBMECTHOU TBOPUYECKOM JIEATEIBHOCTH MPHU CO3/IaHUU Y4EOHBIX TPOEKTOB, PEIICHNH YUeOHBIX U M03HABATEIbHBIX 337134,
BBITIOJIHEHUH OHMOJIOTUYECKUX IKCIIEPUMEHTOB;

— CHOCOOHOCTH OIpPENEsITh COOCTBEHHYIO MO3UIMIO IO OTHOUICHUIO K SBICHUSM COBPEMEHHOU KU3HU U OOBIACHATD €&;

— YMEHHE YUYUTHIBATh B CBOMX JEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMO/ICHCTBUS JIIOJICH C pa3HBIMU YOSKICHUSIMU,
KYJIbTYPHBIMU IIEHHOCTSIMU M COIIMANIBHBIM MOJI0KEHHUEM;

— TOTOBHOCTH K COTPYIHUYECTBY B IIPOLIECCE COBMECTHOTO BBITMIOJIHEHUS YUEOHBIX, M0O3HABATEIBHBIX U UCCIIEIOBATENLCKUX 33124,
YBOXKUTEIHbHOE OTHOIICHHE K MHEHHUIO OTMIMIOHEHTOB MPHU 00CYXJICHUU CIIOPHBIX BOIIPOCOB OUOJIIOTUYECKOTO COJEPKAHUS;

— TOTOBHOCTh K TYMaHUTApHOMN M BOJOHTEPCKON NEATEIHHOCTH.

2. IlaTpuoTHYECKOr0 BOCTIMTAHUS:

— c(OPMHUPOBAHHOCTb POCCUHCKOM IpakIaHCKOW UAEHTHYHOCTH, TaTPUOTU3MA, YBAXKEHHUSI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH
nepen PoanHoil, ropaocTtH 3a cBoil kpaii, cBoro PoanHy, CBOM S3bIK M KYJIbTYpY, IPOIIJIOE U HACTOsIIee MHOTOHAIIMOHAIBHOTO Hapoia Poccuu;



— [IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACTICAUIO U MMAMSITHUKAM MIPUPOBI; TOCTIKEeHUIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSX, TPYIIE;

— CIIOCOOHOCTH OLIEHUBAThH BKJIA]] POCCHICKIX YYEHBIX B CTAHOBIICHUE M Pa3BUTHE OMOJIOTHH, TOHUMAHNE 3HAYCHUS OMOJIOTHH B TO3HAHUU
3aKOHOB MIPUPOJIBI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO OOIIECTRA;

— ujeiHast yoexx IEHHOCTh, TOTOBHOCTb K CITy)KeHUI0 OTEUeCTBY M €T0 3allUTe, OTBETCTBEHHOCTH 3a €0 CYAbOY.

3. JlyXOBHO-HPABCTBEHHOT0 BOCIHTAHMA:

— OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

— c(hOpPMHUPOBAHHOCTH HPABCTBECHHOTO CO3HAHMS, STHYECKOTO TIOBEICHUS;

— CIIOCOOHOCTH OLIEHUBATH CUTYAIIMIO ¥ IIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAIBHO -HPABCTBEHHBIC HOPMBI U IICHHOCTH;
— OCO3HAHHWE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYUBOTO OYIyIIEro;

— OTBETCTBCHHOE OTHOIIICHUE K CBOMM POJUTEIISIM, CO3JAaHHIO CEMBU Ha OCHOBE OCO3HAHHOTO MPHHSTHS [ICHHOCTEH CeMEHHOM KU3HH B
COOTBETCTBUU C TPAJAUIIASIMHU Hapo 0B Poccum.

4, ICTEeTUYECKOT0 BOCTIUTAHUSA:

— ACTETHYECKOE OTHOIICHUE K MHUPY, BKJIFOUasi 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/AA, OOIIECTBEHHBIX
OTHOIIICHUM;

— MMOHMMAaHKE YMOIIMOHAIBHOTO BO3CHCTBHS dKUBOM MPUPOIBI U €€ IIEHHOCTH;

— TOTOBHOCTH K CAMOBBIPKCHHIO B PA3HBIX BHJIaX UCKYCCTBA, CTPEMIICHHUE MPOSBIIATH KAUeCTBA TBOPUYESCKOM JTMIHOCTH.

5. DU3M4YeCKOro BOCIIUTAHMS:

— MMOHMMAaHKE U PEeaTU3aIis 3J0POBOTO U 0e30TacHOTO 00pa3a KU3HH (3J0pOBOE MUTAHKE, COOITIOJICHIE TUTHCHUYECKUX TTPABUII U HOPM,
cOaTaHCHPOBAHHBIA PEKUM 3aHIATHN U OTIBIXA, PETYIspHAas Gpu3ndeckas akTHBHOCTH), OEpEkKHOTO, OTBETCTBEHHOTO U KOMIIETCHTHOTO OTHOIIICHHS
K COOCTBEHHOMY (PM3MUECKOMY U TICHXHYECKOMY 3710POBBIO;

— MOHUMAaHKEe EHHOCTU MPaBWJI MHAUBUAYAILHOTO U KOJUIEKTUBHOTO 0€30IIaCHOTO MOBE/ICHUS B CUTYAIUSAX, YTPOKAIOLIUX 3I0POBBIO U
JKU3HH JTIONIEH;

— OCO3HAHHWE MOCIIEACTBUIA U HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHSI aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUs).

6. TpynoBoro BocnuTaHusM:

— TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1t00ue;

— TOTOBHOCTb K aKTUBHOM J€SITEIbHOCTA TEXHOJIOTMYECKOM M COIMAIbHOIN HAaIPaBICHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, INIAHUPOBATH U
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO I€ATEIbHOCTD;

— HHTEpPEC K pa3andHbIM chepam npodecCHOHaTbHON AeITeIbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIN BBIOOp OyayIeil npodeccuu u
pealin30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

— TOTOBHOCTbH U CLIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BAHUIO HA MIPOTSHKEHUH BCEH KU3HU.

7. JKO0JIOrH4eCKOr0 BOCIIUTAHMSA:

— HKOJIOTHYECKH 11e1eco00pa3Hoe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUS,

— MOBBIIIEHUE YPOBHS SKOJIOTHUECKOH KYIbTYphI: MPHOOPETEHUE OIbITA IIJIAHUPOBAHUS MOCTYIKOB U OILIEHKH UX BO3MO>KHBIX MOCEACTBUN
JUIS OKPYKAIOIIEH CpeJibl;

— OCO3HaHHKE TTI00aTHHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MMyTeH UX pelIeHHUs,

— CHOCOOHOCTH HCIIOIBH30BaTh MPUOOPETaeMble MPU U3yYSHUH OMOJIOTUN 3HAHUS U YMEHUS NP PEIICHUH MPOOJIeM, CBI3aHHBIX C
paIoHaIbHBIM MIPUPOIOTIONB30BaHUEM (COOMIOCHIE MPABUIT MIOBEACHUS B IPUPOJIE, HATIPABICHHBIX HA COXpaHEHHE PABHOBECHS B YKOCHCTEMAX,
OXpaHy BUJIOB, DKOCUCTEM, Ouochepsl);



— aKTHUBHOE HETIPHUATHE ACHCTBUM, IPUHOCAIIMX BPEA OKPYKaIOIeH MPUPOTHON cpesie, YMEHHE TPOTHO3UPOBATh HEOIaronpusTHbIE
9KOJIOTMYECKHE MTOCIEACTBUS NPEATIPUHUMAEMBIX JIEHCTBUI U IPEJOTBpAIIATh UX;

— HaJIMYUe Pa3BUTOrO FKOJIOTMUYECKOTO MBILUIEHHUS, 3KOJOTHYECKOH KYIbTYpPbI, OIIbITA JIEATEIBHOCTH 3KOJOTHUYECKON HAIIPaBJIEHHOCTH,
YMEHHUSI pyKOBOJICTBOBATHCSI MU B [T03HABATEIbHON, KOMMYHUKAaTUBHOM M COLMAJIbHOM NPAKTUKE, TOTOBHOCTHU K Y4aCTHUIO B IIPAKTUUYECKOMN
JESITEIbHOCTH SKOJIOTMYECKON HalpaBJIE€HHOCTH.

8. IleHHOCTH HAYYHOI' O NO3HAHMS:

— c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO CO- BPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha JUAJIOre KYJIbTYp, CIOCOOCTBYIOILIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

— COBEPLICHCTBOBAHUE SA3bIKOBOM U YMTATEIBCKOM KyJIbTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS MEX Ty JIIOAbMH U IMO3HAHUS MUDA;

— MOHUMaHMe crequuKU OO0 KaK HayKH, OCO3HaHHE €€ posi B (GOPMHUPOBAHU U PAllMOHAIBHOTO HAYYHOT'O MBILUICHUS, CO3AaHUN
[IEJIOCTHOTO MPEJICTABICHHS 00 OKPYXKAIOIIEeM MHUpE KaK O €AWHCTBE MPHPO/IbI, YeTIOBEKA U O0IIECTBa, B IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH 1
pelieHny npodsieM COXpaHEHUsl MPUPOIHOTO PAaBHOBECHS;

— yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH ISl COBPEMEHHOM [IUBUIIM3ALMH: 00eCTIeYeHIs] HOBOTO YPOBHS Pa3BUTHS METUIIMHBL; CO3AAHUS
MEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CTIOCOOHBIX pelIaTh peCypcHbIE IPOOIeMbl pa3BUTHS YEI0BEUECTBA; MOMCKA ITyTel BbIX0/1a U3 INI00ATBHBIX
9KOJIOTMUYECKUX MPoOJIeM 1 0OecrieueH sl nepexoa K yCTOMYMBOMY pa3BUTHIO, PallHOHAIBHOMY UCIOJBb30BAHUIO IPUPOJIHBIX PECYPCOB U
(hopMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

— 3aMHTEPECOBAHHOCTD B MOJYY€HUN OMOJOTHYECKUX 3HAHUH B II€JIX MOBBIIIEHUs OOUIeH KyIbTYpbl, €CTECTBEHHO-HAyYHOU IrpaMOTHOCTH
KaK COCTaBHOM 4acTH (QyHKIIMOHAJIBHOIN rpaMOTHOCTH oOydarouiuxcs, GopmMupyeMoit npu n3ydeHuu OHOJIOTUY;

— MMOHMMAaHKEe CYITHOCTH METOJI0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTh UCIOJIb30BATh MOJy4yaeMble 3HAHUS JUIS
aHaJIn3a U 00BACHEHUS SIBJICHUM OKPY)KAIOIIETr0 MUpa U MPOUCXOIAMINX B HEM U3MEHEHUH; yMEHUE /1eJaTh 000CHOBAaHHBIE 3aK/IIOUEHHS HA OCHOBE
Hay4HbIX ()aKTOB U UMEIOILUXCS JAHHBIX C LEJIbIO OJYyYEeHUs JOCTOBEPHBIX BBIBOJIOB;

— CIOCOOHOCTh CAMOCTOSITENILHO MCIIOJIb30BaTh OMOIOTMYECKHE 3HAHUS JUIsl pellIeHHs TPOOJIeM B peallbHBIX JKU3HEHHBIX CUTYalUAX;

— OCO3HAHUE LIEHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTB OCYILECTBIIATh IPOCKTHYIO U UCCIIEJOBATEIBCKYIO ACATEIbHOCTD
WHIVBUAYAJIBHO U B TPYIIIE;

— TOTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaAHNUIO, K AKTUBHOMY IOJIyY€HHIO HOBBIX 3HAHUH 110 OMOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMU IIOTPEOHOCTIIMH.

B nponecce 1ocTHX)EHMSI TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS 00YUYaIOIIMMUCS IPOTrpaMMBbl CpeHEro o0miero o0pa3oBaHus y 00yJaromnxcs
COBEpILEHCTBYETCS SMOLMOHAIBHBIM MHTEIUIEKT, MPeoaraouiii chopMIUpOBaHHOCTS!

— CaMOCO3HAHUs, BKJIIOYAIOILEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATIBHOE COCTOSIHUE, BUJIETh HAIIPaBJIEHUS Pa3BUTHS COOCTBEHHOM
SMOIIMOHANBHOMN Cepbl, ObITh YBEPEHHBIM B cE0€;

— CaMOPETYJIMPOBAHNUS, BKIIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE OBEJICHHUE, CIIOCOOHOCTD
aZlanTHUPOBAThCS K AMOLMOHAIIHBIM U3MEHEHUSM U MPOSBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY; — BHYTPEHHEN MOTHUBALIUH,
BKJIIOUYAIOLIEH CTPEMIIEHHE K JOCTHKEHUIO LIEJIN U YCIEXY, ONTUMU3M, MHULIMATUBHOCTb, YMEHHUE JEMCTBOBATDH, UCXOMS U3 CBOUX BO3MOXHOCTEH;
— SMIIATUH, BKJIIOYAIOIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATh €I0 IPU OCYIIECTBICHUH KOMMYHHMKALINY,
CMOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHMIO;

— COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTh BHICTpAaBaTh OTHOILIEHUS C APYTMMH JIOAbMU, 3a00TUTHCS, TPOSBISTH HHTEPEC U
pasperiaTtb KOH(QJIUKTHL.



METAITPEIMETHBIE PE3YJIBTATHBI
MertanpeaMeTHbIe pe3yIbTaThl OCBOSHUS yUeOHOTO npenMeTa « BHoNorus BKIIOYAIOT: 3HAYUMBIE U151 (POPMUPOBAHUS MUPOBO33PEHHS
oOyJaromuxcs MeXIUCIHUILTMHAPHBIE (MEXITPEIMETHbIE) OOIIeHAayYHbIE TOHATHS, OTPaXKAIOIINE IIeIOCTHOCTh HAYyYHOW KapTUHBI MUpPa U
cnenn(UKy METOJIOB MMO3HAHMS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHUs, SIBICHHE, IPOIIECC, CUCTeMa, HAydHBIN (aKT,
MIPUHIIUIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEIOBAHNE, HAOMIOACHUE, U3MEPEHUE, SIKCIIEPUMEHT U Jp.); YHUBEPCAJIbHbIC YUeOHBIC
nericTBus (M03HaBaTEIbHBIC, KOMMYHUKATHBHBIE, PETYISTHBHEIE), OOecTieunBaromue GopMupoBanue (pyHKIHOHATBHON IPaMOTHOCTH H
COIMAIBHOM KOMITETEHIHH 00YYarOIIUXCsl; CIIOCOOHOCTH 00YYarONMXCsl HCIIOJIb30BaTh OCBOEHHBIE MEKIMCIUILIMHAPHBIE, MUPOBO33PEHUECKHE
3HAHUS U YHUBEpCAJIbHbIE YUeOHbIE JEHCTBUS B IO3HABATEJILHON U COLIMANIHOM MPaKTUKE.
MeranpeaMeTHbIe pe3yIbTaThl OCBOEHHSI IPOTPaMMBbI CPEIHETO 00IIEro 0Opa3oBaHusl JOJDKHBI OTPaXKaTh:
OBHaHeHI/IC YHUBCPCAJIbHBIMU y‘Ie6HI>IMI/I II03HABATCIIbHBIMHAU )ICI\/'ICTBI/HIMI/I:
1) 0a30BbIC JJOTHUYECKHE JCHCTBUSA:
— CaMOCTOSITEILHO (POPMYIHPOBAT M AKTYAIH3UPOBATH MIPOOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
— WCIIOJIb30BATh MPU OCBOCHUH 3HAHWUN MTPUEMBI JIOTUYECKOTO MBIIIUICHHS (aHaIM3a, CHHTE3a, CPAaBHEHH S, KjIacCU(pUKAIIU, 0000111eHNs),
PacKpbIBaTh CMBICI OMOJIOTMYECKUX MOHATUH (BBIACTATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATh CBS3U C IPYTUMU MOHATUSMU);
— OMpCACIIATD LUCIIN ACATCIIBHOCTH, 3aJaBasd mapaMeTpbl U KPUTCPUHN UX JOCTHIKCHUA, COOTHOCUTH PE3YJIbTAThI ACATCIBHOCTHU C
IIOCTaBJICHHBIMHU L CJISIMH,
— HCI0JIb30BaTh OMOJIOTHYECKHE MTOHATHS 17151 OObsICHEHUSI (PAKTOB U SBJIEHUH KUBOM MPUPO/IBI;
— CTPOMTH JIOTHYECKHE pacCyKAeHus (MHIYKTHBHBIE, ICTyKTHBHBIC, 110 aHAJIOTHH ), BEISIBIISTH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
paccMaTPUBAEMBbIX SIBJICHUSIX, (POPMYITUPOBATH BHIBOJIBI M 3AKTIOUCHHS;
—  IPUMEHSTh CXEMHO-MO/ICTBHBIE CPEACTBA ISl IIPEICTABICHUS CYIIIECTBEHHBIX CBA3CH M OTHOIICHHUH B H3y4aeMbIX OHOJOTHIECKHX
00BEKTaX, a TAKXKe MPOTHBOPEUHIA PA3HOTO POJIa, BHIIBICHHBIX B Pa3IMYHBIX HH(GOPMAIIMOHHBIX HCTOYHUKAX;
—  pa3pabathIBaTh IUIaH PELICHUs POOIEMBI C YIETOM aHAIM3a MMEIOMIMXCS MATEPUATLHBIX U HEMATEPHAIbHBIX PECYPCOB;
—  BHOCHTbH KOPPEKTHBBI B JIETEIILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IIEJISIM, OLIEHUBATH PUCKH MOCIIEACTBHI JCSITEILHOCTH;
—  KOOPIHMHHPOBATH M BBITIOJIHATE pabOTy B YCIOBHSX PEaJbHOTO, BUPTYATHHOTO M KOMOMHHUPOBAHHOTO B3aUMOICHCTBHS;
—  pa3BHBaTh KPEATHBHOE MBIILICHUE TIPH PEIICHUH KU3HEHHBIX POOIIeM;
2) 0a30BbI€ MCCIIEIOBATEIbCKUE JICHCTBYS:
—  BJIaJETh HaBBIKAMHU y4eOHO-HCCIIEI0BATEILCKOM U IPOEKTHOM JAeATEILHOCTH, HaBBIKAMH pa3pelieHus mpooiieM; 001aaTh CriocOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOJIOB PELIEHHS PAKTUYECKHUX 3a/1a4, IPUMEHEHHUIO Pa3- JIMYHBIX METOIOB MO3HAHUS,
—  HCIIOJIb30BaTh Pa3IMYHbIE BHIBI JICATEILHOCTH M0 MOJYYCHHUIO HOBOTO 3HAHUS, €T0 MHTEPIIPETAIINH, IIPE0OPa30BaHHIO ¥ IPHMEHEHHIO B
y4eOHBIX CHTYAIMAX, B TOM YKCJIE TIPH CO3/IaHUU YYEOHBIX U COIMABHBIX IPOEKTOB;
— (OPMHUPOBATH HAYYIHBIN THIT MBIILICHHS, BIIAJE€Th HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH TIOHATHSIMH U METO/IaMU;
— CTaBUTh U OPMYITHPOBATH COOCTBEHHBIC 334K B 00pa30BaTEILHOMN NEATEILHOCTH U KU3HEHHBIX CHTYAIHSX;
—  BBIABJIATH MPHYHHHO-CIICACTBCHHBIC CBSI3M U aKTyaIM3UPOBATh 337124y, BBIIBUTATh THITOTE3Y €€ PEIICHHUs, HAXOIUTh apryMEHThI JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHHA, 3a/1aBaTh APaMETPhl U KPUTEPUHU PEIICHUS;
— aHAJIM3UPOBATh MOJTYUYCHHBIC B XOJIC PCIICHHUS 3a/1a4l PE3yIbTaThl, KPUTUIECKH OIICHUBATH UX JOCTOBEPHOCTD, IPOTHO3MPOBATH U3MEHEHHUE
B HOBBIX YCJIOBHSX;



— J1aBaTh OLIEHKY HOBBIM CHUTYalLlUsIM, OLIEHUBATh IPHOOPETEHHBII OIBIT;

— OCYIIECTBIIATH II€JICHANIPABICHHBII MMOMCK MEPEHOCa CPEACTB U CIIOCOO0B ACUCTBUS B MPO(ECCHOHAIBHYIO CPEeay;

— YMETh MEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO M MPAKTUYECKYIO0 00JIaCTH )KU3HEACATEIbHOCTH;

— YMETb UHTEIPUPOBATH 3HAHUSI U3 Pa3HBIX IPEIMETHBIX 00J1acTeN;

— BBIIBUTaTh HOBBIE UJICH, TIPEAJIaraTh OPUrHHAIBHBIC MMOIX0AbI M PEIICHHS; CTABUTh POOIEMbI M 337a4H, JOMYCKAOIUe aJbTePHATUBHBIC
pelLIeHus;

3) neicTBus o pabote ¢ nHpopMaInei:

— OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX HHPOpPMALUH (TEKCTe YIeOHOTO MocoOusl, HayYHO-TIOMYJISIPHOM TUTEpaType, OMOJOTHIECKIX
CIIOBApSAX U CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHATM3UPOBATh MHPOPMAIUIO Pa3IHYHBIX BUJOB U GOPM
IIPEJICTaBICHMS], KPUTUUECKH OLIEHUBATH €€ I0CTOBEPHOCTh U HENPOTUBOPEUNBOCTD;

— (bopMynHpOBaTh 3aIIPOCHI M IPUMEHSATH Pa3IMYHbIE METOIbI IPU TIOUCKE U 0TOOpe OMOJIOTHYECKOH nHpOpMaIU, HEOOX0 MO ISt
BBINIOJIHEHUS Y4€OHBIX 3a7a4;

— MPHOOPETaTh OMBIT UCTIOIb30BaHUS MH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO
HCII0JIb30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM;

— CaMOCTOSITENILHO BBIOMPATh ONTUMAIIBHYIO (POpMY IpesicTaBiIeHHs OMOJIOTHYECKON HHPOpMaLiK (CXeMbl, FpapUKH, TUarpaMMbl, TaOIULbI,
PUCYHKHU U Ip.);

— HCII0JIb30BaTh HAyYHBIN S3bIK B KAUECTBE CPEJICTBA IpU paboTe ¢ Ouosornyeckoir nHbopMaluen: IpUMEHATh XUMUYECKUE, PU3NYECKUE U
MaTeMaTHU4eCKHUe 3HAKU ¥ CUMBOJIbI, OpMYJIbl, aO0peBUaTypy, HOMEHKIIATYpy, UCIOJIb30BATh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE
CpeICTBa HArJISAHOCTH;

— BJIaJIETh HaBBIKAMU PACIIO3HABAHUS U 3alIUThI HHQOpMAaLMK, HTHPOPMAITMOHHON 0€30MacHOCTH JIMYHOCTH.

OBnajgeHue  yHHMBEPCAIbHBIMH  KOMMYHMKATUBHBIMU JEHCTBUAMU:

1) oOreHue:

— OCYIIECTBIIATh KOMMYHHUKAIIMU BO BCeX cdepax )KU3HH; aKTUBHO y4acTBOBATh B TUAJIONe MIIM TUCKYCCHHM IO CYLIECTBY 00CYKIa€MOMN TEMBI
(ymMeHHe 3a7aBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHHSI OTHOCUTEIBHO BBIIIOJHEHUS IpeAIaraeMoi 3ajauk, yYUThIBaTh HHTEPECH U
COIIACOBAHHOCTD MO3ULUHI IPYTUX YYaCTHUKOB AUAIOra WIKM AUCKYCCUN);

— pacrio3HaBaTh HeBepOaJlbHbIE CPEACTBA OOIIEHUS, TIOHUMATh 3HAYCHUE COLUANIbHBIX 3HAKOB, MPEANOCHUIOK BO3SHUKHOBEHHS KOH(QIMKTHBIX
CUTYallUi; yMETh CMAr4aTh KOH(MIMKTBI U BECTH IIEPETOBOPSI;

— BJIQJIETh Pa3IMYHBIMU CIIOCOOAMHU OOILEHUS U B3aUMOICHCTBHS; TOHUMATh HAMEPEHUS IPYTUX JI0/IeH, POSBIATh YBaXKUTEIBHOE
OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOU (hopMe (popMyIupoBaTh CBOM BO3PAKEHMUS;

— Pa3BEPHYTO M JIOTHYHO U3JaraTb CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

2) COBMECTHasl IeSIT€IbHOCTb:

— [IOHMMAaTh U UCIOJIb30BaTh MPEUMYILECTBA KOMAaH/AHOM U MHAMBUIYaJIbHONW pabOThl IPU PELICHUH OHOJIOTHYECKOM MPOOIIEMB,
000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHHS I'PYNIIOBBIX (POPM B3aUMOJICICTBUS IPU PELICHNU YueOHO! 3a1auH;

— BBIOMPATH TEMATUKY U METO/IbI COBMECTHBIX JEMCTBUI € yu€TOM OOLIMX UHTEPECOB U BO3MOXKHOCTEH KaKJI0TO WIeHa KOJUIEKTUBA,;

— IIPUHUMATD LI€Jb COBMECTHON JEATEIBHOCTH, OPIraHU30BbIBATh U KOOPANHUPOBATH JEUCTBUS 10 €€ JOCTHKEHUIO: COCTABIIATH IJIaH
JeWCTBUH, paclpeeNnsTh POl ¢ yu€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh PE3YyJIbTaThl COBMECTHOM padoThI;

— OLIEHUBAaTh KAY€CTBO CBOETO BKJIaJ(a U BKJIA/1a KAX/IOTO yYaCTHHKA KOMaH bl B OOIIMI pe3yNbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

— IIpeiaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJIEU C MMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;



— OCYIICCTBJIATH MO3UTUBHOC CTPATCTUYCCKOC MMOBCACHUC B PA3JIMYHBIX CUTYyallUAX, IPOSABIIATE TBOPYCCTBO U BOO6pa)KeHI/IC, 6I>ITB
WHUIIUATUBHBIM.

OBnazneHne yHUBEpCAJIbHBIMU PErYISATUBHBIMU ACHCTBUSAMMU:

1) caMOOpraHu3aIus:

— HUCIIOJIB30BaTh 6I/IOJIOI‘I/I‘I€CKI/IQ 3HAHUA OJIA BBISIBIICHUS HpO6JIeM N UX pCHICHHUA B )KU3HCHHBIX U y‘Ie6HBIX CUTyalluiIX;

— BBI6I/IpaTb Ha OCHOBE OMOJIOTMYECKUX 3HAHUKA LECJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX I[eﬁCTBHSIX 1 NOCTYIIKAax Mo OTHOIICHHUIO K JKUBOU
MPUPOJIE, CBOEMY 370POBBIO U 370 POBBIO OKPYKAOIIHX;

— CaMOCTOATCIIbHO OCYHICCTBIIATH IMO3HABATCIIBHYIO JCATCIbHOCTD, BLIABJIATH HpO6J'ICMBI, CTaBUTHh U (bOpMy.HI/IpOBaTI) CO6CTBCHHI)IC 3a1a4u B
O6pa3OBaTeHBHOﬁ ACATCIIBHOCTH U )KU3HCHHBIX CUTYallUAX,

— CaMOCTOSITEIIbHO COCTABJISATh IUIAH PEHICHUs TPOOJIEMBbI C yIETOM UMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEINOYTCHHIA;
— AaBaTb OUCHKY HOBBIM CUTYallUsIM,

— pacuIupsITh paMK1 y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

— JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

— OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

— Croco0CcTBOBATH (POPMUPOBAHUIO U MTPOSIBJIICHUIO IIMPOKON SPYAULIMU B pa3HbIX 001acTAX 3HAHUH, TOCTOSHHO MOBBIIIATH CBOM
00pa30BaTeNIbHBIN U KyJIbTYPHBII YPOBEHb;

2) CaMOKOHTPOJTB!

— JAaBaTb OUCHKY HOBBIM CUTyallUsIM, BHOCHUTb KOPPEKTUBEI B ACATCIIBHOCTb, OHCHHUBATE COOTBETCTBUC PEIYIILTATOB LCJISAM;

— BJIaZICTh HABBIKAMHN O3HaBaTEIbHOMN perJ'IeKCI/II/I KaK OCO3HaHHA COBECPHIACMBIX HGI)IICTBHI)’I N MBICIIUTCIIBHBIX IMTPOLECCOB, UX PE3YIIBTATOB U
OCHOBAHUM; UCTIOJIB30BaTh MPUEMBI peIIEKCUH ISl OEHKU CUTYaI[H, BHIOOpA BEPHOTO PELICHMUS;

—  yMeTb OLCHUBATH PHCKU U CBOCBPEMEHHO ITPUHUMATH PEIICHUS M0 UX CHHKCHHIO;

— NPUHAMATh MOTHBBI U apTYMEHTHI IPYTUX MIPH aHAIN3E PE3YIbTATOB JIESITEILHOCTH;

3) MPHUHATHE CeOS U APYTHX:

— NPUHAMATH ce0s1, TOHUMAas CBOM HEIOCTATKH U JOCTOMHCTBA;

— HNPUHAMATh MOTHBBI U apTYMEHTHI JIPYTUX [IPH aHAIU3E PE3YJIbTATOB JIESITEIILHOCTH;

— HpU3HABaTh CBOE IPABO U MPABO JAPYTUX Ha OIIUOKHY;

—  pa3BHBATh CIIOCOOHOCTh MOHMMATh MUP C HIO3UIIUMH JIPYTOro YeIOBEKA.

INPEJAMETHBIE PE3YJIbTATDBI
Hpe,[[MeTHLIC PE3YJIbTaTbl OCBOCHUS TPOTPAMMBbIL COO 1o 6uogoruu Ha 0a30BOM YPOBHC BKIIFOYAKOT cneunquecxne JJIA yqe6H0r0
npeamMceTa «buonorus» HAaYYHBIC 3HAHUS, YMCHUA U CIIOCOOBI ﬂeﬁCTBHﬁ 110 OCBOCHHUIO, MHTCPIIPCTAINH U npeo6pa3OBaHmo 3HaHPII>i, BHbI
ACATCIIBHOCTH 110 IIOJIYUCHUIO HOBOT'O 3HAHUW U IIPUMCHCHUTIO 3HAaHUM B pa3sInvYHbIX y‘I66HLIX CUTYyalUsIX, a TaK - )K€ B PCAJIbHBIX JKU3HCHHBIX
CUTYyalludX, CBA3aHHBIX C 6uoJorueii. B nporpamMme NpeaIMETHBIC PE3YJIbTATHI IPCACTABJICHBI 110 I'OaM 06yquI/m.

10-11 kmnace
[IpenMeTHBIE pe3yabTaThl OCBOCHUS y4eOHOTO mpenMeTa «bHomorusy qoMKHBI OTPaXKaTh:
1) chOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OHMOJIOTUHU B CUCTEME HAYYHOTO 3HAHMSI €CTECTBEHHBIX HayK, B (POPMHPOBAHUN COBPEMEHHOMN

eCTCCTBeHHO-HaquOﬁ KapTUHBI MUpa U HAYYHOTO MHUPOBO33PCHUS; O BKIIAAC pOCCHfICKHX 151 Sap}I6e)KHLIX y‘IéHHX-6I/IOJ’IOFOB B Pa3BUTHC 6I/IOJIOFI/II/I;
(bYHKHHOHaHBHOﬁ I'paMOTHOCTH YCJIOBCKA AJId PCIICHUA  KU3HCHHBIX 3a/1a4;



2) YMEHHUE pacKpbIBaTh COJIEpKaHUE OMOJIOTUYECKUX TEPMUHOB U TIOHATHIA: KHU3Hb, KJIETKA, OPraHu3M; METa00Iu3M (0OMEH BEILECTB U
IIPEBPALLEHUE SHEPTUN ), TOMEOCTa3 (CaMOPETYJIALMS ), yPOBHEBAsK OpraHU3aLUs )KUBBIX CUCTEM, CAMOBOCIIPOM3BEIEHUE (PENPOAYKIINSA),
HACJIEICTBEHHOCTh, N3MEHYHBOCTbD, POCT U PA3BUTHUE;

3) yYMEHHUE M3JIarath OMOJIOTHYECKUE TEOPUH (KJICTOYHAs, XPOMOCOMHAs, MyTallUOHHAs, IIEHTPaJIbHAs JOTMa MOJIEKY/ISIpHOH OMojorun),
3akonbel  (I'. Mengens, T. Moprana, H. W. BaBuiioBa) u ydaenus (0 HEHTpax MHOTOOOpa3us M MPOUCXOXKACHUS KyIbTYpHbIX pactenuid H. 1.
BaBuiosa), onpeaensTh TpaHUIbl UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

4) YMEHHE BJIAJICTh METOAAMU HAYYHOTO MMO3HAHUS B OMOJIOTUH: HAOIIOACHNE M OTIMCAHUE KUBBIX CUCTEM, TIPOLIECCOB U SIBICHUIA;
OpraHu3alys 1 IpoBeIeHUE OMOJIOTHUECKOTO HKCIIEPUMEHTA, BHIIBI)KEHUE TUITOTE3bI; BBISBICHUE 3aBUCUMOCTH MEXK/Ty UCCIIETYEeMbIMU
BEIMYUHAMH, OOBSICHEHHUE MOIYIEHHBIX PE3YJIbTATOB, HCIIOJIF30BAHHBIX HAYYHBIX TIOHATHHA, TEOPHUI M 3aKOHOB; YMEHUE JIeNIaTh BBIBOBI HA
OCHOBAHHU TIOJTYYEHHBIX PE3YIbTATOB;

5) YMEHHUE BBIJICIIATH CYIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U 3YKAPUOT; OJHOKIECTOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB;
0COOEHHOCTH TMPOIIECCOB: 0OMEHA BEIIECTB M MPEBPAIICHUS SJHEPTUH B KIIETKe, (POTOCHHTE3a, MIIACTUIECKOTO M YHEPTe€TUIECKOTO OOMEHA,
XEMOCHHTE3a, MHT03a, Mei03a, OTUI0JOTBOPEHHS, pPA3MHOKEHUS, WHANBHYaIbHOTO Pa3BUTH OpraHu3Ma (OHTOTeHE3);

6) YMEHHUE TIPUMEHSTh OJTyIeHHBIC 3HAHUS U OOBSICHEHUS! OMOJIOTHIECKUX MTPOIIECCOB U SIBICHUH, ISl IPUHSITHS PAKTUYECKUX PEIICHHUH B
MTOBCETHEBHOM JKMU3HU C IENIbI0 00ecTieueHnst 0€30ITaCHOCTH CBOETO 3/I0POBbS U 37I0POBBS OKPYKAIOIIUX JIFO/ICH, COOIOACHUSI HOPM I'PaMOTHOTO
MOBEJICHHSI B OKPY’KAIOMIeH TPUPOIHOH cpelie; MOHMMaHue HeOOXO0IMMOCTH UCTIOIb30BaHUS IOCTHKEHUH COBPEMEHHON OMOJIOTHH U
OMOTEXHOJIOTHIA ISl PAIMOHAIBHOTO TTPUPOIOTIOTH30BAHHS,

7) YMEHHUE pelIaTh dJIEMEHTapHbIE TeHETHUECKUE 3a/1a41 Ha MOHO - M JJATHOPUIHOE CKPEIMBaHKE, CIICTUICHHOE HACIIEIOBAaHKE; COCTABIISTh
CXEMBl MOHOTHOPHUIHOTO CKPEIIUBAHS [T IPECKa3aHNs HACIIEAOBaHsI IPH3HAKOB Y OPTaHN3MOB;

8) YMEHHE BBINIOJIHATH Ja00paTOPHbIE U MPaKTHUECKHe paboThl, COOMIOAATH MTpaBuiia IpH paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM
000pyI0BaHHEM;

9) YMEHHE KPUTUYECKU OLIEHUBATh U UHTEPIPETUPOBATh HHPOPMALIMIO ONOJIOTHYECKOTO COAEPKaHMs], BKIIOYAIOUIYIO IICEB/IO - HAy4YHbIE
3HaHUSA U3 pa3IuyHbIX HCTOYHUKOB (CMMU, HaydyHO-IOMYIIspHBIE MAaTEepUalbl); STHUYECKUE aCIEKThl COBPEMEHHBIX HCCIEI0BaHUN B OMOJIOTHH,
MeAULUHE, OMOTEXHOJIOT HH;

10)  ymeHwue co3maBaTh COOCTBEHHbBIC MMCHMEHHBIC U YCTHBIC COOOIICHNUS, 000011asi OO0 THIECKYI0 HH(DOPMAIIHIO U3 HECKOJIbKUX HCTOYHUKOB,
I'PaMOTHO MCHOJIb30BaTh MOHATUHHBIN anmnapaT OMOJIOTUH.

12 kaace
[IpenMeTHBIC pe3yabTaThl OCBOCHHS Y4eOHOTO MpeaMeTa « BHOJIOTHs TOJIKHBI OTPaXKATh:
1) c(OPMHUPOBAHHOCTh 3HAHWIM O MECTE U POJIM OMOJIOTMH B CHCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX HAYK, B (JOPMHUPOBAHUN COBPEMCHHOM

€CTECTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOTO MHUPOBO33PEHHUS; O BKJIJIE POCCUICKHUX U 3apyOEKHBIX YUEHBIX-OMO0JIOTOB B pa3BUTHE OUOJIOTHH;
(GYHKIMOHATIBLHON IPAaMOTHOCTH YeJIOBEKa JUIsl PELICHUs )KU3HEHHBIX 3a/1a4;

2) YMEHHUE PacKpbIBaTh COJEpKAHHWE OMOJIOTMYECKMX TEPMHHOB U IMOHSTUH: BUA, MOMYJSALUs, T€HO(OHM, 3BOJIIOLMSA, ABIKYIIME CHIIbI
(axTopsl) 3BONMIONMHU, TPUCTOCOOIEHHOCTh OPIaHU3MOB, BHJI000pa3oBaHue, HKOJOrHUECKre (PakTopbl, SKOCHCTEMA, MPOIYLEHThI, KOHCYMEHTHI,
PeNyLEHTHI, LIeTH TUTaHus, SKOJIOTHYecKas upamuia, OuoreoeHos, buocdepa;

3) yMEHHUE U3J1arath Onosiornyeckue Teopuu (3BostornonHas Teopus U. JlapBuHa, CHHTETHYECKAs! TEOPUS IBOJIOLMH ), 3aKOHBI U
3aKOHOMEPHOCTH (3apopimieBoro cxoactsa K. M. bapa, yepenoBanust riaBHbIX HampaBieHui u myteidt sBosounu A. H. CeBeprioBa, yueHus o
6uocdepe B. . BepHasckoro), onpenensaTs I'paHUIbl UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

4) YMEHHE BJIaJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOAEHUE U OTIMCAHUE KUBBIX CUCTEM, IPOLIECCOB U SIBICHUI;
OpraHu3aiys 1 NpoBeieHNe OMOJOTHUECKOT0 HKCIIEPUMEHTA, BbIIBH)KEHUE TUIIOTE3bI; BBIABICHHE 3aBUCUMOCTH MEX/1y UCCIIEAYEeMbIMU



BEIMYUHAMHU, OOBSICHEHHUE MOTYYEHHBIX PE3yIbTaTOB, UCIIOJIb30BAaHHBIX HAYUYHBIX MOHATHH, TEOPUI U 3aKOHOB; YMEHUE JIeJIaTh BBIBOBI HA
OCHOBAHUHU IOJIy4E€HHBIX PE3YyJIbTaTOB;

5) YMEHUE BBIJCIATH CYLIECTBEHHBIEC TPU3HAKHA CTPOCHUS OMOJIOTUYECKUX OOBEKTOB: BUOB, MOMYJISIHMA, TPOAYLIEHTOB, KOHCYMEHTOB,
peIyLeHTOB, OMOTEOIIEHO30B U YKOCUCTEM; 0COOEHHOCTH MPOIECCOB: HACIEICTBEHHON H3MEHUMBOCTH, €CTECTBEHHOTO 0TOOpa, BU000pa3oBaHus,
MIPUCTIOCOOJICHHOCTH OPraHU3MOB, ACHCTBUS SKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB M MOTOKA SHEPTHH B SKOCUCTEMAX,
AQHTPOTIOTEHHBIX U3MEHEHHI B HKOCUCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB U OMOT€OXMMHYECKHX IIUKIJIOB B Onocdepe;

6) YMEHHUE TPUMEHSTH OJTyYeHHBIC 3HAHUS JUTS OOBSICHEHUS! OMOJIOTHYECKUX MTPOIIECCOB U SIBICHUM, ISl IPUHSATHS MPAKTUYECKUX PEIICHU B
[IOBCEIHEBHOM JKM3HU C LIENIbI0 00ecreueHus: 0€30I1aCHOCTH CBOETO 37J0POBbS U 370POBbs OKPYXKAIOLIUX T, COOMI0IEHIS HOPM I'PaMOTHOTO
MIOBE/ICHUS B OKpYXKaloIllel MPUPOAHON Cpesie; IOHUMaHUE HEOOXOIMMOCTH UCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOMN OMOJIOTUU /1S
PaLMOHAIBHOTO IIPUPOIOIIOIB30BAHHUS;

7) YMEHHUE pelIaTh JIEMEHTapHbIE OMOJIOTHYECKHE 3aa4l, COCTABISATH CXEMBbI IEPEHOCA BEIIECTB M SHEPTHH B IKOCUCTEMaX (IeTIH ITUTaHUs);
8) YMEHHE BBINIOJIHATH Ja00paTOPHbIE U PaKTHUeCKHe paboThl, COONIOAATh MTpaBuiia IpHU padboTe ¢ yueOHBIM U J1a0OPaTOPHBIM
000pyI0BaHUEM;

9) YMEHHE KPUTUYECKU OIIEHUBATh U MHTEPIPETHUPOBATH HHPOPMALIUIO OMOJIOTHIECKOTO COIECPKAHMSI, BKIFOYAIONIYIO TICEB/IO - HAyYHbIE

3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CMU, HayuyHO-TIONy s pHBIE MaTepUabl); pacCMaTpPUBaTh I100aJIbHBIE SKOJIOTMUECKUE MTPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUIM COOCTBEHHYIO O3UIIHIO;

10)  ymeHwue co3maBaTh COOCTBEHHbBIC MMCHMEHHBIC U YCTHBIE COOOIICHNUS, 00001asi OO0 THIECKYI0 HH(DOPMAIIHMIO U3 HECKOJIbKUX HCTOYHUKOB,
IrPaMOTHO MCIOJIb30BaTh MOHATUHHBIN arnapar OMOJIOTHH.



DJIeKTpOHHbIe (HM(POBbIe) 00pa3oBaTeIbHbIE PeCypChl

10 KIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbIl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [{OK
1 b 2 :
MOTIOTHA Kak Hayxa 05 https://m.edsoo0.ru/7f41c292
2 JKuBEBIE CHCTEMEI U UX OpraHu3anus 1 bubmmorexa HOK
p & https://m.edsoo0.ru/7f41c292
bu6moreka [IOK
X i 1
3 MMHMYECKHUI COCTAaB U CTPOEHUE KIETKH 8 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 X 6
FSHEACHTEILHOCTS IGIETIH https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE ¥ MHAUBUIYAIbHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6moreka [IOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
7 Cenekuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 P 1
C3CPEHOC BPOMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4



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

11 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DOBOIONMOHHAS OUOJIOTHS 9 1 bubmmorera [JOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PTAHHSMEL 1 OKpyNatomas cpeia https://m.edsoo.ru/7f41cc74
4 Coo0rmrecTBa U SKOJIOTHIECKAE CHCTEMBI 9 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

KommuectBo yacos
TMPAKTHYECKOH YacTH

KosnnyecTBo yacos KoanuecTBo yacos OcHoBHast
Ne /i Tema no ®OII 1o y4eO0HOMY ILIaH topma
y y y p ITo ®OII Io pa6oueit
IIKO0JIbI KOHTPOJIA
nporpamMme
1 buosnorus xak Hayka 2 1 - -
10 knace
2 JKuBble cucTeMbl M MX OpraHu3aLus 10 xace 1 1 3auer Ne |
34 4gaca 174
3 XHAMHWYECKUH COCTAB U CTPOEHUE KIETKH 8 6 - -
4 KuzHenesTenbHOCTh KIETKH 6 5 } -
5 Pa3MHOXEHNE U HHAUBUIYaTbHOE Pa3BUTHE 5 4 Saver Ne2 - -
OpraHU3MOB
5 HacnencTtBeHHOCTh M H3MEHYMBOCTD 8 11 xace 6 - -
OpraHu3MOB 174 Baver Ne 1
7 Cenekmusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTUHU 4 2 1 1
DBOJIOMOHHAS OHOJIOTUS 11 xmace 9 9 3auer Ne 2 - -
9 | BO3HMKHOBEHHE U PA3BUTHE KU3HU HA 3eMJIe 34 4aca 9 12 kmace 8 3auer Ne | - -
10 | Opranusmsl U OKpyXaromas cpeaa 6 174 3 1 1
3ager Ne 2
11 | CooOrmiecTBa U HKOJIOTUYECKUE CUCTEMBI 10 6
17u+179+174=514 5 5

HToro yacos:

344y+349=68 4




5. Koppeknust paboueii mporpaMMsl 10 y4eOHOMY NpeaMeTy

Jlnst oOpazoBarenbHBIX yupexkaeHuit Poccuiickoit denepanyu nmporpaMMa o OMOJIOTHH TPEAyCMAaTPUBACT IBYXTOJHYHOE O0yIEHNE H OTBOUT
68 vacoB (10 kimacc- 34 gaca, 11 xnacc — 34 yaca) s 00s3aTeIbHOTO U3ydeHUs 6uostoruu B 10, 11 kiraccax.
VYueOnsrnii mian KOV «Cpennsis mkona Ne 4 (09HO-3209HAs)» MPEAyCMaTPpUBACT 00s3aTeNIbHOC U3YICHNE OMOJIOTHH HA YPOBHE CPEIHEr0 O0IIero
obpazoBanus B 10-12 kiaccax B oobeme 51 vaca (10 kmacc — 17 4., 11 xnacc — 17 4., 12 xiiacc — 17 4.) 1o 0YHO-3a09HOM U 3a04HOM (hopMaM 0OyUeHHS.
Pacnipeniensito yacel B CTOpOHY yMEHbIIIEHUS Ha 17 yacos.



IIpakTnyeckne padoThl 1J1s1 0YHO-3204HOM M 3204HOH (hopMaM 00yUeHusI

11 kaace

HpaKTuquRne paﬁoTI)I 110 mMporpamMmme

IIpakTnuyeckune padorsl

JJISl OYHO - 3204HOM M 3204HOM opmam 00yUueHHs

IIpakTnueckas padora Ne 1

«I/ICHOJH)?;OBaHI/Ie pa?,J'II/I'-IHbIX METOA0OB HpI/I I/I3y‘-IeHI/II/I 6I/IOJIOFI/I‘~I€CKI/IX
00BEKTOBY

IIpakTnueckas padora Ne 1

((HCHOJII)3OBaHI/Ie pa3JII/I‘-IHI)IX METOO0B HpI/I I/I3yLI€HI/II/I 6I/IOJ'IOFI/I‘-ICCKI/IX
00BEKTOBY

JladbopaTopHnas pa6ora Ne 1

«M3ydeHne KaTaTUTHYEeCKON aKTUBHOCTH (DEPMEHTOB (Ha IPUMEPE
aMUJIa3bl WM KaTajasbl)»

JlabopaTropnasi padora Ne 1

«M3yueHne KaTaTuTHYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUJIa3bl
WJIM KaTajiasbl)»

JlaGoparopHasi padora Ne 2

«M3yueHne cTpoeHUs KIIETOK pacTEHUM, dKUBOTHBIX U OaKTepuil 1O
MHKPOCKOIIOM Ha FOTOBBIX MUKpOTIpENnaparax U ux ONUcaHue»

JlabopaTropnasi padora Ne 2

«M3yueHne cTpoeHUsI KIIETOK PaCTEHU, )KUBOTHBIX U OaKTepuil Mo
MHUKPOCKOITIOM Ha TOTOBBIX MUKpOIIpEnaparax u uX OMHCAaHHE»

JlaGoparopHasi padora Ne 3

«HabmoneHne MUTO3a B KIIETKaX KOHYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIperapaTax»

JlabopaTopnasi padora Ne 3

«Habmogerne MuTO3a B KJIIETKaX KOHYHKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIpernapaTax»

JlaGoparopHasi padora Ne 4

«M3yueHne cTpoeHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpenapaTax»

JlaGopaTtopnas padora Ne 4

«M3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpernapaTax

JlaGoparopHasi padora Ne 5

«3yuyeHne pe3ynbTaToB MOHOTHOPHUIHOTO U JUTHOPUTHOTO
CKPEIIMBAHUS Y IPO30(UITbI HA TOTOBBIX MUKPOIPENapaTax»

JlaGopaTtopnas padora Ne 5

«3yueHne pe3ynbTaToB MOHOTHOPUAHOTO U JUTHOPUIHOTO CKPEIIUBAHUS Y
Jp030(UIIbl HA TOTOBBIX MUKPOTIpEnapaTax»

JlaGoparopHasi padora Ne 6

«U3yuenne MoupUKaMOHHOW N3MEHYUBOCTH, TOCTPOCHUE
BAapPHUAIIMOHHOTO PsAJia ¥ BAPUAIIMIOHHOMN KPHUBOI

JlaGopaTtopHnasi padora Ne 6

«3yuenne Mou(pUKaMOHHOW N3MEHYUBOCTH, IOCTPOCHUE BaPUALIUOHHOTO
psia ¥ BApUAIIMOHHOW KPUBOI»

JlabopaTopHas padora Ne 7
«AHanu3 MyTanui y 1po30(}uisl Ha TOTOBBIX MUKPOTpEnapaTrax»

JlaGopaTtopnasi padora Ne 7
«AHanu3 MyTanui y qpo30(uiel Ha TOTOBBIX MUKPOTIPENapaTax»

IIpakTHyeckas padora Ne 2
«CocTaBJ€HUE U aHAJIN3 POJIOCIOBHBIX YEIOBEKa»

IIpakTuyeckas padora Ne 2
«CocTaBJ€HUE U aHAIN3 POJIOCIOBHBIX YEJTOBEKA)

KoaunuectBo MPAaKTUYCCKUX U J'Ia60paTOpHLIX pa60T JIJIsI 0YHO-3a0YHOM U 3a09HOM (I)OpMaM O6y‘leHI/I$I COOTBCTCTBYCT KOJIMYCCTBY IMPAKTHYCCKUX U

na0opaTOpHBIX PaboT Mo QenepanbHOl pabodeilt mporpaMmme.




IIpakTnyeckne padoThl 1J1s1 04YHO-3204HOM M 3204HOH (popMaM 00yUeHUsI

12 kiaace

HpaKTuquRne paﬁoTI)I 110 mMporpamMmme

IIpakTnuyeckune padoTsl

JJISl OYHO - 3204YHOM M 3204HOM opmam 00yUueHHs

JladopaTopHnas padora Ne 1
«CpaBHeHHE BUJIOB 110 MOP(HOJIOTUYECKOMY KPUTEPUIO»

JlabopaTropnasi padora Ne 1
«CpaBHEHHE BHJIOB TI0 MOP(HOJIOTHUECKOMY KPUTEPHIO»

JlaGopaTopHasi padora Ne 2
«Ornucanue npucrnocoO0IeHHOCTH OPraHu3Ma U €€ OTHOCH- TEIbHOTO
XapaxkTepa

JlaGopaTopnasi padora Ne 2
«Onucanue npucrnocoO0IeHHOCTH OPTaHu3Ma U €€ OTHOCH- TEIbHOTO
XapakTepay

IIpakTnueckas padora Ne 1

«I/ISy‘leHI/IG HCKOITa€MBIX OCTAaTKOB paCTeHI/II\/'I U JKUBOTHBIX B KOJIJICKITUAX).

IIpakTnueckas padora Ne 1
«I/IsyquHe HCKOIIa€MBIX OCTAaTKOB paCTeHI/II\/JI U )KUBOTHBIX B KOJIJICKIIUAX).

JlaGopaTopHasi padora Ne 3
«Mopdomnorudyeckrie 0COOEHHOCTH PaCTEHUN U3 PA3HBIX MECT OOUTAHUS.

JlaGopaTopHnasi padora Ne 3
«Mopdomnorundyeckre 0cOOEHHOCTH PACTEHUN U3 Pa3HbIX MECT OOUTAHUSY.

JladbopaTopHas pa6ora Ne 4
«BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCay

JlabopaTropnasi padora Ne 4
«BnustHEE cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJICYCa»

IIpakTHyeckasi padora Ne 2
«[Toacd€t MIOTHOCTH MOMYJISLMI Pa3HbIX BUIOB PACTCHUID)

IIpakTuyeckasi padora Ne 2
«[Toacd€T MIOTHOCTH MONYJSALMI Pa3HbIX BUJOB PACTECHUID)




6. HopMbI M KpUTEpHH OLlEHMBAHUA

[leprosamMu MPOMEKYTOUHOW AaTTECTAllMU SIBISIOTCSA mosyroaus. IIpoMexyrounas arrectanusi OoOydaromIUXCs MO OYHO-3a0YHOH W
3a0uHOi  (opme oOyueHus no uroram | momyromams mpoBomurcs B (opme muddepeHnrpoBaHHOrO 3auera 0e3 HmpekparieHus o0pa3oBaTENIbHON
JEATEIBHOCTH B COOTBETCTBHHU € TPApUKOM 3a4ETOB MO PACIIMCAHHIO, YTBEPKICHHOMY AUPEKTOPOM HIKoJbl. OTMeTKa 3a | momyroane no 0o4Ho-3a049HOM
u 3a0uHOi  (hopme oOyuenus B 11-12 kiaccax BBICTABIISICTCS KaK CpeqHee apu(PMETHUECKOEe Ha OCHOBE TEKYHIMX OTMETOK, TEKYIIEro KOHTPOJS U
i GepeHIMPOBAaHHBIX 3a4€TOB MO S-0aTbHOWM cHUCTeMe oleHuBaHWsA. OKpyrieHHEe pe3yiabTaTa IMPOBOIUTCS MO MPaBHJIAM MaTeMaTHYECKOTO
OKPYTJICHUS B MOJI3y 00Y4aIOIIErocs.

Otmetka 3a |l momyromue mo oyHO-3a04HOW M 3a04HON popme oOydeHus B 11-12 kmaccax BBICTaBISIETCS Kak cpenHee apu(METHUecKoe Ha
OCHOBE TEKYyIIero KOHTpois M Au(p(epeHINpOBaHHBIX 3a4eTOB IO S5-OamuibHON cucteMe. OKpyTieHHe pe3ynbTaTa IPOBOAUTCS IO IPaBUIIAM
MaTeMaTH4IeCcKOTO OKPYTJICHHUS B MOJI3y 00YJarOIIEerocs.

lomoBas mpoMekyTouyHas aTTeCcTalus IO OWOJIOTHUU SBJSETCS CPEIHUM apu(PMETHYECKUM pPe3yIbTaTOM IOJYTOJOBBIX IPOMEKYTOIHBIX
arrecranuii. OKpyriieHue pe3ynbTaTa MPOBOJAUTCS IO MPAaBUIIAM MaTEMaTHIECKOTO OKPYTIICHHUS B TIOJIB3Y 00yJaronierocs.
3aueTHbIC PabOTHI OIICHUBAIOTCS 110 KPUTEPHUSAM, TIPOTIMCAHHBIM B TEKCTaX 3a4€THBIX PaloT.
3aueTnl
10 kaace

Bcero 3auéros — 2 (1 monyromue - 1, 2 moayrozue - 1)

3auer Ne 1 «buosnorus kak Hayka. JKUBbIE CUCTEMBI U UX OpraHu3anus. XUMHYECKUH COCTaB M CTPOEHHUE KIETKU. JKU3HEACATEIbHOCTD KIICTKI
3auver Ne 2 «KuzHenesrensHOCTh KIETKH. Pa3MHOKEHNE U HHIUBHIYAJIbHOE Pa3BUTHE OPTaHU3MOBY

11 kJacc
Bcero 3auéroB — 2 (1 mosyrozaue - 1, 2 nonyroue - 1)
3auver Ne 1 «HaciaeacTBeHHOCTh M K3BMEHUYHMBOCTH OpraHu3MoB. Cenekius opraau3MoB. OCHOBBI OMOTEXHOJIOTUH»
3auet Ne 2 «IBOTIOLMOHHAS OHOJIOTHSI»
12 kaacce

Bcero 3auéroB — 2 (1 momyroaue - 1, 2 momyroaue - 1):

3aueT Ne 1 «Bo3HMKHOBEHUE U Pa3BUTHUC )KU3HHU HA 3emie»
3aueT Ne 2 ((OpFaHI/IBMBI H OKpYyKaromias cpcaa. COOGIJ.[CCTB& 1 OKOJIOTHYECKHUE CUCTEMbBD)
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