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ITOSACHUTEJ/IbHASA 3AITNCKA

[Mpu pa3paboTke TporpaMMbl IO OWOJIOTUM TEOPETUUYECKYID OCHOBY [IJIsI
oripefiesieHUs] TIOAXOJ0B K (DOPMUPOBAHUIO COZep>KaHUSI yueOHOro mpeameTa
«buosiorusi»  coctaBWIM: KOHUenTyajJbHble mnosioxkenuss DOI'oc COO o
B3aUMOOOYC/IOBJIEHHOCTH  1ieJiel, cojiep)KaHusi, pe3y/JbTaTOB O00yuyeHUs W
TpeOOBaHMI K YPOBHIO MO/ITOTOBKH BBIITYCKHUKOB, TIOJIOXKEHUST 00 00LIUX Le/sax U
TIPUHLIATIAX, XapaKTepU3YIOI[UX COBPeMEeHHOe COCTOSTHHe CHUCTEeMbI CpeJHero
obmiero oOpa3zoBanmss B Poccuiickoii Pefeparuu, a Takke TIOJIOKEHHUS O
crietiyKe OHOOTUM, €€ 3HAUEHUM B TTO3HAHUW >KUBOU MPUPO/ILI U 0becrieueHUH
CYILIIeCTBOBaHUsI ueyioBeueckoro obijectBa. CorjiacHO Ha3BaHHBIM TIOJIOXKEHHSIM,
oripe/ie/ieHbl OCHOBHBIE (DYHKIIMM TTPOrPaMMBI 110 6UOIOTUY 1 e€ CTPYKTYypa.

[Iporpamma 10 OuonOruu AAET MpejCcTaBAeHHe O IMendax, o0 oOiei
cTpaTeruvi O0yYeHHsi, BOCIMTAaHWS W pa3BUTHS OOYYarOIIUXCS Cpe/CTBaMH
yueOHOro TipeiMerta «buosiorusi», ompegenser 00s3aTe/lbHOe TpPeAMETHOE
coJiep)kaHue, ero CTPYKTYpy, paclpefie/ieHde TI0 pa3fesiaM W TeMaw,
pPeKOMeH/IyeMyt0 T0C/Ie/JoBaTe/IbHOCTh M3yueHHs yueOHOTrO MaTepuasa C y4ETOM
MEXXITPeIMETHbIX U BHYTPUIPEAMETHBIX CBsi3el, JIOTUKA 00pa30BaTebHOTO
npoliecca, BO3pacTHBIX 0COOeHHOCTel 00yuaroIuxcs.

B rmporpamMe 10 OHO/MIOTHM TakXKe YUMTHIBAIOTCA TpeOOBaHUS K
TJIAaHUPYEeMbIM JIMYHOCTHBIM, MeTarnpeJMeTHbIM W TIpeJMeTHbIM pe3y/bTaTam
oOyueHuss B (OpPMHUPOBAaHMM OCHOBHBIX BHUZIOB yueOHO-TIO3HABaTeTbHOMN
JesTeTbHOCTH/yUeOHbIX [IeHCTBUM 00ydaroluxcsi 0 OCBOEHHWI0 COJepyKaHus
buonornueckoro oo6pa3oBaHusl.

B nporpamme 1o 6mosiornm (10-11 kKmaccel, 6a30BbIM YPOBEHb) peasri30BaH
MIPUHLIMIT TIPeeMCTBEHHOCTH B M3yueHWU Ouosioruu, Osarojaps yemy B Heil
MPOCMATpPUBAETCSl  HAlpaB/IeHHOCTh HA pa3BUTHe 3HaHUM, CBS3aHHBIX C
dbopMypoBaHHeM  eCTeCTBEHHO-HAayYHOTO  MHDOBO33DeHHs,  [[eHHOCTHBIX
OpHeHTALU JIMYHOCTH, SKOJIOTMUeCKOT0 MbIIIIeHUs], TIpe/iCTaB/IeH| 0 3[0POBOM
oOpase >KU3HU U Oepe)XHbIM OTHOLLIEeHHWEeM K OKpYy)Karollleil TMpUPOAHON cpefe.
[TosToMy Hapsiiy C usydeHueM 00I1e0MOIOTMUeCKUX TeOpUH, a TakKe 3HAHUM O
CTPOEHUU >KUBBIX CHCTEM Pa3HOTO paHra W CYI[HOCTA OCHOBHBIX IMPOTEKAIOIINX B
HUX TIPOLIECCOB B IpOrpaMMe 1O OUONOTUU y/ie/leHO BHUMaHWe UCIIO0b30BaHUIO
TOJTyYeHHBIX 3HAHWH B TIOBCEHEBHOM >KWU3HU [I/Is PellleHus MPUKIaJHbIX 3a7iay, B
TOM 4KC/ie: MPOo(UIAKTUKU Hac/aeJCTBeHHbIX 3abo/ieBaHU 4YesioBeKa, MeAUKO-
reHeTUYeCKOro KOHCY/TbTUPOBaHWUS, o00CHOBaHUs 9K0JIOTHUYECKH
1jeslecoo0pa3HOro TIOBe/leHHsI B OKpYJKarolllell TMpUPOAHOM cpefie, aHaiu3a
B/IVSIHUSL XO3STUCTBEHHOM JleATe/IbHOCTU UYesloBeKa Ha COCTOSIHUE TIPUPOJHBIX U
MCKYCCTBEHHBIX 3KOCHCTeM. Y CHjleHre BHUMAaHUs K MPUK/IaJHON HarpaBIeHHOCTH
yuebHoro mpeameta «buosorusi» MpoANKTOBAaHO HeOOX0AUMOCThIO 0becrieueHuUs



YCJIOBUM [jis PellleHus] OHOW M3 aKTyalbHBIX 3a/lau IIKOJILHOTO OH0/IOTHYeCKOTro
oOpa3oBaHusl, KOTopasi mpeArionaraeT ¢GopMuUpoBaHHe Y  00ydarol[uxcs
CroCOOHOCTU  a[]alMTUPOBAThCsl K HW3MEHEHHUsIM JWMHAMUUHO pa3BUBAIOILErocCs
COBpEMEHHOI0 MHUpa.

Burosiorvss Ha ypoBHe cpefHero o0iijero o0Opa30BaHUs 3aHWMaeT Ba)KHOE
Mecto. OHa obecrieuriBaeT (hopMHpOBaHHe Yy OOyYarOIIMXCS TIpeJCTaBIeHUN O
HayyHOW KapTWHe MUpa, paciuupsieT U 00001jaeT 3HaHUS O YKUBOW TpUpoje, eé
OT/IMUMTENIbHbIX TPU3HAKaX — YPOBHEBOM OpraHMU3aliuM W 3BOJIIOLIUU, CO3JaET
yCJIOBUSL  [/1si:  TIO3HAHWS  3aKOHOB  JKWBOW  TIPUPOJbI,  (DOPMUPOBaHUS
(byHKI[MOHAIBHONW TPaMOTHOCTH, HaBBIKOB 3/10pOBOTO U Oe3omacHoro obpasa
YKU3HH, SKOJIOTMUeCKOT0 MBbIIL/IeHUs], IeHHOCTHOTO OTHOILIEHUSs K KUBOW MPUPO/e
Y UeJIOBEKY.

Bosibiiioe 3HaueHre OUOOTHS MMeeT TakKe ZJisl pellieHus] BOCTIUTATeTbHBIX U
pa3BUBAIOLIMX  3afiau  cpeAHero oOilero  oOpa3oBaHMs,  COLMAU3alUU
oOyuatotuxcs. M3yueHue 6uonorun obecrieurBaeT yCioBUs [/isi (HOPMHUPOBAHUS
WHTE/I/IeKTYa/bHbIX, KOMMYHHKALIMOHHBIX ¥  WH(MOPMAI[MOHHBIX  HABLIKOB,
3CTeTUUYECKOU KY/bTYpPbI, CIIOCOOCTBYeT WHTErparjiii OMOJOTHYeCKUX 3HAHUU C
TIpe/ICTaB/IeHUsIMUA U3 APYTHUX yueOHBIX MpeAMeTOB, B UaCTHOCTH, (DU3UKH, XUMUU
u reorpaduu. Ha3BaHHble MOIOXKeHUs] O TMpeJHa3HaueHWH Y4yeOHOro mpeameTa
«buosnorusi» cocTtaBwIM OCHOBY [ijis OIpefie/ieHHsi TOAXO0J0B K 0TOopy
CTPYKTYPHUDOBAaHHIO €ro CO/Iep>KaHus, IIpe/ICTaBJIeHHOTO B TIporpaMme TI0
buonoruu.

Otb6op copmepykaHusi yueOHoOro mpeaMera «buosorusi» Ha 6a30BOM ypOBHe
OCYLL[eCTB/IEH C TMO3ULUM KyJbTypOCOOOPa3HOrO TOJX0a, B COOTBETCTBUU C
KOTOpPBIM OOyuaroluecsi JO/DKHbI OCBOWTH 3HAaHHS W yMeHUs], 3HauuMble [JIs
dopmupoBaHus 001lell KyabTyphl, OMpeJesisollde aJieKBaTHOe TIOBeJjeHue
yejioBeKa B OKpY»Karolljeli pUpoAHOM cpejie, BOCTpeOOBaHHbIE B TOBCEIHEBHOM
KU3HU U TIPAKTUUecKou gestenbHOCTU. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM
3aHMMAIOT 3/IeMeHThI CO/Iep>KaHusI, KOTOpbIe C/Ty>KaT OCHOBOMU /151 (HOPMUPOBaHMUS
Mpe/ICTAaB/IECHUM O COBPEMEHHOW eCTeCTBEeHHO-HAayyHOM KapTUHe Mupa U
LIEHHOCTHBIX  OpWEeHTAlMsiX  JMYHOCTH,  CIOCOOCTBYHOIIMX  T'yMaHU3alL[uu
6uosiornueckoro o6pa3oBaHusl.

CTpyKTypUpOBaHHe cofiep)KaHusi yueOHOro Marepuaja B TpOrpaMMe II0
O6uonorun OCyIl[eCTB/IEHO C Y4Y6TOM TIPHOPUTETHOrO 3HAaueHWs 3HaHUM 00
OT/IMUMTETbHBIX 0COOEHHOCTSIX YKUBOW MPUPO/Ibl, O €€ YPOBHEBOM OpraHu3aluu U
9BOJIIOL[MU. B COOTBETCTBUM C 3THUM B CTPYKType yuebHOTro TipeameTa «bronorusi»
BbIZIe/IeHbl C/IeAyIOlre CofiepKaTe/ibHble MTMHUN: «bro/iorys Kak HayKa. MeTo/ibl
Hay4yHOro TI03HaHWs», «KieTka Kak Ouosiornueckasi cucreMa», «OpraHvs3M Kak



Ouosornueckass cucrema», «CucremMa v MHOroobpasue OpPraHMYeCcKOro MHUpay»,
«DBOJTIOLUS XKUBOW TIPUPO/IbI», «DKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTU».

Llenb wm3yuenusi yuebHoro mpeamera «buosorusi» Ha 0a30BOM ypOBHe —
oB/laZieHe  OOyYaroIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(YHKI[MOHA/TEHOM
OpraHM3allUi JKMBLIX CHCTEM PA3HOr0 paHra U mnpuobpeTeHWe yMeHHM
WCTI0/Tb30BaTh 3TU 3HAHUS [J/Is1 TPAMOTHBIX J€MCTBUM B OTHOILLEHWM OOBEKTOB
YKUBOU TIPUPO/IBI M peIIeHHsT Pa3/IMUHBIX >KU3HEHHBIX ITPO0IeM.

HocTiwkeHue 1ie/id M3ydeHusi yueOHoro ripegmeta «buosorusi» Ha 6a30BoM
ypOBHe 00ecrieurBaeTCs pellieHreM C/IeIyIOIIIX 3a/jau:

OoCBoeHHe OO0yuaroIMMHCS CHUCTeMbl 3HAaHUM O OHOIOTUUECKHUX TeOpUsX,
yUeHUsIX, 3aKOHax, 3aKOHOMEePHOCTSIX, TUMOTe3ax, MpaBuiax, CAy>KalluX OCHOBOU
A7 OPMUPOBAHUSI TIPeZCTaB/IeHWH O eCTeCTBeHHO-HAyuHOW KapTHHEe MHpa, O
MeTO/laX Hay4HOTO TI03HaHUs, CTPOEHUH, MHOTO00Pa3uu U 0COOEHHOCTSX >KUBbBIX
CUCTeM Pa3HOT'0 YPOBHSI OPTraHM3allv, BBIJAIOIIUXCS OTKPLITUSIX ¥ COBPEMEeHHbIX
HCCJIeJOBaHUSIX B OMOJI0THY;

¢dopmupoBaHre y 00yuarOImIMXCs T03HABATeIbHbIX, WHTE/JIEKTYalbHbIX U
TBOPUYECKUX CIIOCOOHOCTel B TIpPOIjecce aHaau3a AAHHBIX O MyTSAX pa3BUTHSA B
OUoMOTUKM HAyuHBIX B3TJ/ISIIOB, Weld U TOAXOAOB K H3YUEHUIO >KUBBIX CHUCTEM
Pa3HOTr0 YPOBHS OPraHU3aLuy;

cTaHOB/ieHMe Yy oOyuaromuxcsi 00mieil Ky/ibTypbl, (YHKI[MOHATbHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSCHSATh U OLIeHUBATh SIBJIEHUS] OKPY KalOII[ero
MUpa >XMBOW TIPUPOJIbI HAa OCHOBAaHWUM 3HAHUW M OIBITA, TMOY4YeHHBIX IIpU
H3yueHUH OUOIOruy;

dopmupoBaHre y O00yYaloOL[UXCs yMeHWN WIMHOCTPUPOBaTh 3HaueHHe
OuvonornuecKUx 3HAHWUM B TIPAKTHUECKOW [1eATe/TbHOCTH ueioBeKa, pPa3BUTHH
COBpeMeHHBIX MeJULUHCKHUX TeXHOJIOTHI U arpoOMOTeXHOIOTU;

BOCIUTaHWe YOEKIEHHOCTU B BO3MOXKHOCTU TIO3HAHUSI Ue/IOBEKOM >KHUBOU
TIPUPO/bI, HeOOX0AUMOCTH GepeXXHOT0 OTHOLIeHUs K Hell, COO/IIoieH s 9TUUeCKUX
HOPM TIpY TIPOBeJIeHNH OH0/IOTHYeCKUX UCCIeJOBaHUM;

OCO3HaHWe IIeHHOCTH OWO0JIOTUYeCKUX 3HAHWM [jisi TIOBBIILIEHUS YPOBHS
9K0JIOTUYECKOU KY/IbTYPBI, /11 (hOPMHUPOBAaHUS HAyUHOTO MHUPOBO33DEHHS;

TIpYMeHeHre TIPUOOPeTEHHBIX 3HAHWM Y YMEHUM B TIOBCeTHEBHOM >KU3HU /IS
OLIeHKH TMOCJ/IeICTBUM CBOEM JiesATe/IbHOCTH M0 OTHOIIEHWIO K OKPY Karolllel cpeje,
coOCTBEHHOMY 3/10pOBbIO, 00OCHOBaHWEe U COO/OleHre Mep TPOMHUIAKTHKH
3abo/ieBaHUM.

B cucreme cpennero obiero obpa3oBaHusi «buomnorus», u3ydaemasi Ha
6a30BOM ypOBHe, SIBJsieTCSl 00si3aTe/IbHbIM y4eOHBIM TIPeIMETOM, BXOJSIINM B
cocTaB TipeiMeTHOM 06/1acTh «ECcTecTBeHHO-HayuHbIe peiMeTh».



st m3ydenusi brosoruy Ha 0a30BOM YpOBHE CpeiHero o01riero o6pa3oBaHus
otBoguTCs 68 vacoB: B 10 kmacce — 34 yaca (1 yvac B Hegeno0), B 11 Knacce — 34
yaca (1 yac B Hezie/i0).



COAEPXXAHUE OBYUEHUA
10 KJTACC

Tema 1. buosiorus Kak Hayka.

Buonorusi kak Hayka. CBsi3b OMOJIOTHU C OOL[eCTBEHHBIMU, TEXHUYECKUMU U
JPYTMMHU eCTeCTBeHHbIMU HayKamu, (umocoduet, STUKOM, SCTETUKON U TPaBOM.
Posb Ouonoruu B (OpPMHpPOBaHMM COBPeMeHHOW HayyHOW KapTUHBI MUpa.
Cucrema 610/IOTMUeCKUX HayK.

MeTo/ibl TIO3HAHUS XKUBOM TIPUPO/bI (Hab/MI0ieHre, SKCIIePUMEHT, OITHMCaHue,
u3MepeHue, Kiaccuukalys, MOJe/lupoBaHUe, CTaThCTUUeckasi oOpaboTka
JlaHHBIX).

JleMoHCcTpanum:

IToprpertsl: Y. [lapsuH, I'. Menzens, H. K. Kosbsros, k. YorcoH u ®@. Kpuk.

Tab/mu1Ibl M cXeMbl: «MeTo/bI IT03HAHUS )KUBOU TTPHUPO/IBI».

JIabopaTopHbIe H MPpaKTUYeCKHe PaboThbI:

[Tpaktrueckass pabora Ne 1. «Vcmosb30BaHMe pa3/MYHBIX METO/OB TIPU
M3yueHUH OMOIOrUUecKuX 00BEKTOBY.

Tema 2. JKuBble cCHCTeMbI U UX OpraHu3alusl.

JKuBbie cuctembl (OMOCHCTEMBI) Kak TIpeiMeT u3ydeHus buonoruu. OTauure
JKUBBIX CUCTEM OT HEOPraHWYeCKOU MPUPO/bI.

CaoiicTBa 6rocucTeM U ux pasHoobOpasue. YPOBHU OopraHU3aiyu OMOCUCTeM:
MOJIEKY/ISIDHBIM, KJIETOUHBbIM, TKAaHEeBbIM, OpPraHW3MEHHbIM, MOMY/ISLUOHHO-
BH/IOBOM, 9KOCHCTeMHbIN (61oreoijeHOTHUYeCKHi), 6rochepHbI.

JleMoHCcTpanum:

Tabmuipl u cxembl: «OCHOBHbIE TIPU3HAKW YKU3HW», «YPOBHU OpraHU3al[uu
JKABOU MPUPOJBI».

Ob6opyzaoBanue: Mozesb MoJieKybl JJHK.

Tema 3. XuMHUeCKHH COCTaB U CTPOeHHE K/IeTKH.

XVMHYECKUA COCTaB K/IeTKM. XHWMWUeCKHe 3/1eMEeHTbl: MaKpO3JIEMEHTHI,
MUKpPO3JieMeHTbl. Bosia 1 MUHepasibHbIe BelljecTsa.

@OyHKIMM BOABI W MHHepaJbHBbIX BellecTB B KieTke. [loanepkanue
OCMOTHUUeCKOro banaHca.

Benku. CoctaB u ctpoeHue 0Oe/KOB. AMUHOKHUC/IOTbI — MOHOMephI OeJIKOB.
He3ameHumble ¥ 3aMeHMMble aMUHOKHC/IOTBI. AMUHOKUC/IOTHBIM COCTaB. Y DOBHU
CTPYKTYphl 0e/IKOBOW MO/eKy/bl (TiepBUYHAsi, BTOpDUYHAsi, TPeTUUYHasi W
yeTBepTMUHAasi CTPYKTypa). XUMHUUeCKHe CBOWCTBa OesikoB. bBuosornueckue
¢dbyHKLMY O6enKOB.



depmeHThl — Ouosioruyeckue Karanmu3aTopbl. CTpoeHue QepMeHTa:
aKTUBHBIM 11eHTp, cybcTpatHas creuuduuHocTb. KodepmeHTbl. BuTamuHbI
OTnnuus (pepMeHTOB OT HEOPraHUUeCKUX KaTa/ln3aTOPOB.

YrneBoapl: MoHOcaxapuzbl  (TJIOKO3a, pubo3a U [e30Kcuprb03a),
Jyicaxapuzibl (caxapo3a, JiakTo3a) M Ioavcaxapufibl  (Kpaxmasi, TIJIMKOTeH,
Le/uTr0i03a). bruonornyeckre GyHKLMU yT/1€BOJOB.

Jlunuapl:  TpUrauuepuabl, Qocdomunuapl, CcTepouzbl.  ['MapodUIbHO-
rugpodoOHble  CBoicTBa. bBuonoruueckue ¢yHkuyMyd unuzoB.  CpaBHeHUe
yT7IeBO/IOB, O€KOB U TUMH/IOB KaK NCTOUHUKOB SHEPIHUH.

Hyknennoseie xkuciorel: JHK wu PHK. Hykneotugsl — MOHOMepBbI
HYK/I1eMHOBBIX KUCIOT. Ctpoenune u ¢pyHkumuu HK. Ctpoenue v pyukuuu PHK.
Bunbl PHK. AT®: ctpoeHue u pyHKLMM.

LuTtonorus — HayKa o KieTke. KyieTouHasi Teopusi — IipuMep B3auMO/eHUCTBUS
ujier U (pakToB B HAYYHOM TO3HaHUU. MeTo/Ibl U3yuyeHUsl KIeTKU.

KneTka Kak 1esocTHass »kuBasi cuctema. OOIiye Tmpu3HaKd KJIeTOK:
3aMKHyTasi Hapy)kHass MemOpaHa, monekynbl [THK Kak reHeTHuecKuil arirapar,
cucTeMa cuHTe3a bestka.

Tumnbl K/IETOK: 3JyKapuoThueckas W TipoKapuotuueckas. (OcobeHHOCTH
CTPOEeHUsI TIPOKapHOTUUeCKOM KieTKU. KnetouHasi creHka OakTepuii. CTpoeHUe
5YKapUOTUYEeCKOM KieTKHM. OCHOBHbIE OT/IMUUSL paCTUTeNbHOU, >XUBOTHOW H
rpruOHOM KIeTKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs1 CTEHKA, IIMKOKA/IUKC, UX
dbynkiuu. [nasmMatrnyeckas MembpaHa, eé cBoicTBa U PyHKUMU. LluToriasma u eé
opraHoupl. OaHoMembpaHHble opraHoubl kieTkd: OIIC, ammapat I'osbmky,
m30coMbl. [loslyaBTOHOMHBIE OpraHoOWbl K/eTKU: MUTOXOHJPUY, IIaCTHU/BIL.
[TpoucxoxkaeHrne MUTOXOHAPUM W Timactvi. Bugel riactuz. HemembOpaHHbIe
OpPraHoOu/bl K/IeTKU: pUOOCOMBI, KJIETOUYHBIA L|eHTp, L|eHTPHOJIM, PeCHUYKH,
JKITYTUKU. DYHKIMY OpPraHoOW/i0B Ki1eTKU. BKitoueHus.

Snpo — perynsiTopHbIA 1ieHTp KieTku. CTpoeHue sipa: siiepHasi 000/10UKa,
KapuoIuia3mMa, XpOMaTHH, SAPBIIKO. XPOMOCOMBL.

TpaHCIIOpT BelecTB B KJIeTKe.

JleMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Llneinen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. YunkuHc, P. ®paukinun, K. M. bap.

HOuarpammsbl:  «PacrpefeneHre XUMHYECKHMX 37eEMEHTOB B HEXXUBOU
npupozie», «PacripesiesieHe XUMHUYECKUX 3/IEMEHTOB B JKUBOU MPUPOJE».

Tabmuipl 1 cxembl: «lleproanueckasi Tab/vija XUMAUYECKHUX 3JIEMEHTOBY,
«CTpoeHue MoJieKyJbl BOJbI», «brocrHTe3 6esika», «CTpoeHre MoJieKyJibl bemka»,
«Ctpoenue (epmenTta», «HyknenHoBbie kucaotel. JJTHK», «CTpoeHre MoJeKybl



AT®», «CTpoeHMe 3yKapuOTHUYeCKOM KeTKu», «CTpoeHue >KUBOTHOW KIeTKW»,
«CTpoeHUe pacTUTE/IbHOM KJIeTKHW», «CTpoeHue TIPOKapUOTHUUYECKOM KJIeTKW»,
«CTpoeHue siipa KJIeTKW», « YTJ1eBOb», «JIUMUIbI».

O6opyoBaHMe: CBeTOBOM MHKDOCKOI, 00Opy[0BaHWe [jisi TPOBeJeHUs
HaO/TI0/IeHnl, W3MepeHHM, SKCIIePUMEHTOB, MUKPOTIperapaThl pacTUTEbHBIX,
YKUBOTHBIX U OaKTeprabHbIX K/IeTOK.

JIaGopaTopHbIe U MpaKTUYeCKHe padoThI:

JlaboparopHass pab6ora Ne 1. «V3yueHHe KaTa/JIMTHUECKONW aKTUBHOCTU
(dhepmMeHTOB (Ha rprUMepe amuia3bl UK KaTaaasbl)».

JlabopaTopHass pabora Ne 2. «/3yueHWe CTpPOeHHMsS K/IeTOK pacCTeHHH,
JKUBOTHBIX W OaKTepHi M0J; MUKPOCKOTIOM Ha I'OTOBBIX MMKpOIperiapaTax U HX
OnMCaHue».

Tema 4. JKusHeeaTe/1bHOCTb K/I€TKH.

OOmeH BeIrecTB, WM MeTabo0/M3M. ACCUMUIALMS (T/IaCTUYECKUd 00MeH) U
JUCCUMUMIAIMSA (SHepreTuueckuii obMeH) — JiBe CTOPOHBI €JIWHOr0 Tpoljecca
MeTabom3ma. Posib 3aKOHOB COXpaHEHHS! BEIeCTB W SHEPrud B ITOHUMaHHUH
MeTabonm3ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(HBINA U reTepoTpodHbIi. Poib GepmeHTOB
B 0OMeHe BellleCcTB 1 TIpeBpalljeHUU SHePTUU B KJIeTKe.

@®otocuHTe3. CpeToBass M TeMHOBasg (a3bl (orocuHTe3a. Peakuuu
doTocuHTe3a. IDPekTUBHOCTL (PoTOCHMHTE3a. 3HaUeHUe (POTOCHHTe3a /ISl JKU3HU
Ha 3emsie. BiusiHue ycioBui cpefibl Ha (POTOCHHTE3 U CIOCOOBI TIOBBIIIEHUs €ro
MPOYKTUBHOCTHU Y KY/JIbTYPHBIX PaCTE€HUM.

XemocuHTe3. XeMOCUHTe3upytolue OakTepru. 3HaueHHe XeMOCHHTe3a [ijIs
JKU3HU Ha 3emJie.

OHepreTueckuii 0bMeH B KieTKe. PaciiieryieHue BellleCTB, Bblje/ieHUe U
aKKyMyJ/IMDOBaHWe 5SHEPruM B KjeTkKe. OJTarbl JHepreTUyeckoro obmeHa.
I'mvikomus. bpokeHune u ero BuAbl. KuciopopHoe okuc/eHue, WIA KJI€TOYHOE
JbIXaHUe. OxkucuTenbHOe dbochopunrpoBaHue. O peKTUBHOCTD
9HEepreTHYECKOro ooMeHa.

Peakijui MaTpuuHOro cuHTe3a. ['‘eHeTMueckas wuH(opmaius u J[JHK.
Peanuzaiusa reHetrueckou WH(poOpMaluyd B KjeTke. ['eHeTUUeCKUM KOJ U €ro
cBoiicTBa. TpaHCcKpurius — MaTpuuHbiii cuHTe3 PHK. TpaHcssiiusi — 6uocrHTe3
Oeska. Orarbl TpaHCAAIMU. KoaupoBaHue aMHHOKHCIOT. Poss pubocom B
buocuHTe3e Oenka.

Heknerounsle (popMbl KHU3HU — BUPYCHI. VicTopys OTKpbITHS BUpYCOB (/. U.
ViBaHoBckuii). OcCOOEHHOCTH CTPOeHHsS W JKMU3HEHHOrO0 I1IMK/a BHPYCOB.
bakrepuodaru. bonesHu pacreHud, >XUMBOTHBIX W YeJOBeKa, BbI3bIBa€MbIe
BUpycamu. Bupyc ummyHozeduiivta yesioBeka (BUY) — Bo3byaurens CITU/a.



OO6patHasi ~ TpPaHCKpWILWs, peBeprasa W  uWHTerpasa. llpoduakTuka
pacrpocTpaHeHust BUPYCHbIX 3a00/1eBaHUM.

JleMoHCcTpanum:

[Toptpetsr: H. K. Konbuos, 1. . UBanoBckuy, K. A. Tumupsses.

Tabmuipbl U cxeMmbl: «Tumbl mutaHus», «MeTabonuam», «MUTOXOHIPUS»,
«DHepreTuueckuii obmen», «Xsmoporiact», «®ortocuHres», «Ctpoenue [THK»,
«CTpoenue U (HyHKIIMOHUPOBaHUe reHa», «CuHTe3 Oenka», «I'eHeTUUeCKUM KO,
«Bupyce», «bakrepuodarn», «CTpoeHre U >XU3HEHHbIM LK1 Bupyca CIIW/a,
OakTepuodara», «Permkarus JTHK».

OO6opymoBaHue: MojeMH-anTuIMKaluu «Yasoearne JTHK v TpaHCKpUMLHS»,
«buocunTes benka», «CTpoeHure KneTku», Mojienb CTpyKTypbl JTHK.

Tema 5. Pa3sMHO)XeHHe U UHUBH/ya/IbHOE Pa3BUTHE OPraHU3MOB.

KneTouHbld LMK/, WIM >KA3HEHHbIM LUK/ KieTKU. VIHTepdasa M MHUTO3.
[Tpoueccel, nporekaromye B HHTepdasze. PennMkanus — peakiusi MaTPUUHOTO
cunte3da [HK. CtpoeHne XpomMocoM. XPOMOCOMHBIM Habop — KapUOTHIIL.
OurnaougHbli U TalVIOWAHBIM ~ XPOMOCOMHBIe  Habopbl.  XpOMaTHU[BL.
lurosornueckue OCHOBBI pasMHOXKEHUSI U WHAWBUAYAJbHOTO  Pa3BUTHUSA
OpraHu3MOB.

Henenvie knetkn — muto3. Craguu muto3a. [Iporjeccel, mpoucxojsdiye Ha
pa3HbIX CTaJUsAX MUTO3a. brosiornuecknii CMbIC/1 MUTO3a.

[Tporpammupyemasi rubesb KIeTKH — arlorTo3.

®opMbl pa3MHOKeHUsI OpPraHU3MOB: Oecriosioe U mosoBoe. Buabl H6ecrionoro
pPasMHOXXeHUs: JieJleHue HaJBoe, [I0YKOBaHWe OJHO- W MHOIOKJ/IeTOYHBIX,
criopooOpa3oBaHue, BereTaTUBHOe pa3MHOKeHUe. VICKycCTBeHHOe K/IOHMPOBaHUe
OpPraHU3MOB, ero 3HaueHue JJ1s CeJIeKL1H.

[TosioBOE pa3sMHOKeHUe, ero OT/IMUKMs OT HecrosIoro.

Metio3. Craguu Meiio3a. [Iporjecchl, TpoUCXojsliie Ha CTaAusIX Melo3a.
[ToBegenue xpomocoMm B Mero3e. Kpoccunrosep. buonorvuyeckuid CMbICT H
3HaueHUe Meno3a.

lameTorene3 — mporjecCc 00pa3oBaHMsl TOJIOBBIX K/IETOK Y >KMBOTHBIX.
[TosioBBIE >Keme3bl: CeMEHHHWKU U SIMUHKMKU. OOpa3oBaHUe U pa3BUTHe TOJIOBbIX
KJIETOK — raMmeTr (CriepMaTo30M[, SULeK/IeTKa) — CIepMaToreHe3 W OBOTeHes.
OcobeHHOCTH CTpOeHHsl SIMLEKIeTOK U criepMaro3ouoB. OIUiof0TBOpeHue.
[TapTeHorenes.

WupuBuayanbHoe pas3BuTHe  (OHTOreHe3). OMOpHOHA/NbHOE  pa3BUTHe
(smOpuoreHes). DTtarbl SMOPHOHATBHOTO PA3BUTUS Y TMO3BOHOUHBIX JKUBOTHBIX:
npobneHve, racTpyssuusi, opraHoreHe3. IToctamOpuoHanbHOe pasBuTHe. THITbI
MOCTIMOPUOHA/IBHOTO pa3BUTHS: TIpPsIMOe, HempsiMoe (JIMUKMHOYHOe). BrusHue



cpeApl Ha Pa3BUTHE OPraHW3MOB, (aKTOPBI, CIIOCOOHBIE BLI3BIBATH BPOXKAEHHBIE
YPOZCTBA.

Poct u pa3Butue pacreHrMd. OHTOreHe3 LIBETKOBOIO DACTEHUs: CTPOEHHeE
CeMeHHU, CTa/Iuu Pa3BUTHS.

JdeMoHCcTpanuu:

Tabmibl U cxembl: «POpPMBI pa3MHOMKEHUS OPraHU3MOB», «J/[BoliHOe
OIUIOJOTBOPEHHE Y 1IBETKOBBIX pacTeHWM», «BeretaTuBHOe pa3MHOKEHUE
pacTeHuii», «[leneHue kieTkd Oakrepuii», «CTpoeHUe TIONOBBIX KJIETOK»,
«CTpoeHne XpoMOCOMbI», «KieTouHblM LuKI», «Permkanms JHK», «Mwuto3»,
«Metio3», «I[Ipsgmoe v HenpsiMoe pa3BUTHe», «['aMeToreHe3 y M/IEKOMUTAIOLINX U
yesi0BeKa», « OCHOBHbIE CTaIMM OHTOT€He3a».

Ob6opynoBaHue: MUKPOCKOI, MUKpPOIIperiapaThl «CriepMaTo30u/bl
MJIEKOTIUTAIOLLero», «fuleKneTka M/eKonurarouero», «KapuokrHes B KieTKax
KOpelllka JiyKa», MarHUTHas MoJe/b-alruimkanusa «/leneHue KjieTku», MOJesib
OHK, Mmozenb MeTadazHOM XPOMOCOMBI.

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopaTtopHast pabora Ne 3. «HabOmomeHne MuTO3a B K/IeTKax KOHUMKA
KOpellKa JiyKa Ha TOTOBBIX MUKpOIIperaparax».

JlaboparopHast pabora Ne 4. «V3yueHue CTpOEHHS ITOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIperaparax».

Tema 6. Hac/iegcTBeHHOCTH ¥ K3MEHYUBOCTh OPraHU3MOB.

IIpenmet v 3aiauun reHeTUKU. VICTOpUSA pa3sBUTUA TeHeTUKU. Posib LIUTO/I0rMA
1 9MOpHO/IOTMM B CTAHOBJ/IEHWW TeHeTHKW. BKiaj, poCcCHUiCKMX U 3apy0OeKHbIX
YUéHBIX B pa3BUTHE TeHETHUKHW. MeToAbl TeHeTUKH (TUOpHI0/I0TUUeCcKui,
LIUTOT€HEeTUYeCKUM, MOJEeKY/IsIpHO-TeHeTuUeCKnuii). (OCHOBHbIE TeHeTUUYeCKue
NOHATHSA. ['eHeTUUeCKass CUMBOJIMKA, UCII0/Ib3yeMasi B CXeMaxX CKpeIUBaHUM.

3aKOHOMEPHOCTHU HacJie[J0BaHUs TPU3HAKOB, yCTaHOB/IeHHbIe ['. MeHgenem.
MoHorubpusiHoe CKpellliBaHWe. 3aKOH eAWHOO0Opasvsi TUOpUJOB T1€PBOTO
rokosieHusi. IlpaBuio JOMUHUpOBaHUS. 3aKOH paclleryieHWs IIPU3HAKOB.
['urioresa yuctoTsl ramer. [1osiHOe U HeroJ/iIHOe JOMUHMPOBaHUe.

OurnbpuaHoe  cKpelljuBaHWe. 3aKOH  He3aBHCHMOI'O  HacCje/l0BaHUS
NpU3HAKOB.  L[uTOoreHeTMUeCKWe  OCHOBBI  JAUTHOPHUAHOTO  CKpEI[UBaHUS.
Amnanmu3upymolilee ckpeluBanue. Vcrionb3o0BaHue aHaJIM3UPYIOLLEro CKpeljuBaHus
IJ1sI OTIpe/iesieHHsl TeHOTHIa 0CO0H.

CuervieHHOe HacjeZioBaHWe Tipu3HakoB. Pabora T. MopraHa 10
CLie[IJIEHHOMY Hac/le[JoBaHWIO reHOB. HapyllleHue crerieHusi FeHOB B pe3yJibTare
KPOCCUHIOBepa.

XPpOMOCOMHasl TeOpHs HaC/IeJCTBeHHOCTU. ['eHeTHUeCKre KapThl.



I'eHeTuka mosia. XpoMOCOMHOe oOripefiesieHye 110Jj1a. AyTOCOMBI U T10JIOBbIe
XpoMocoMbl. ['omMorametHele U rereporaMeTrHble opraHusmbl. HaciemoBaHue
TIPU3HAKOB, CLIEIJIEeHHBIX C I10JIOM.

N3meHunBOCTE. BH/IbI K3ME@HUUBOCTU: HEHAC/IeCTBeHHas U Hac/leCTBeHHas.
Ponb  cpegpl B HeEHac/Ie[CTBEHHOM  M3MEHUYMBOCTHA.  XapaKTepPUCTHKa
MOAU(PUKALIMOHHOM M3MEeHUMBOCTU. BapUallMOHHbIN psifi M Bapyal[MOHHAasi KpUBasl.
HopMma peakumu npusHaka. KonvuecTBeHHble W KauyeCTBEHHbIE TPU3HAKA WU KX
HOopMa peaklyu. CBOKCTBa MOAU(MUKALIMOHHOW U3MEHUHBOCTH.

HacnencTBeHHasi, WM TeHOTUIIMYECKasi, W3MeHUYMBOCTh. KomOuHaTHBHas
W3MEeHUMBOCTb. MeWo3 U TI0/IOBOM IIPOIjecC — OCHOBAa KOMOWHATHUBHOM
M3MEeHUYMBOCTU. MyTallMoHHasi U3MeHUMBOCTh. Kilaccudukaiys MyTaijuii: reHHble,
XPOMOCOMHBIe, TeHOMHbIe. HacToTa U IpuuYuHbl MyTauud. MyTareHHble (DakTOPBI.
3aKOH rOMOJIOTUYECKUX PSIIOB B HacaeACTBeHHOM n3MeHunMBoCcTU H. V1. BaBuoga.

BHesiiepHas Hac/1ie[CTBEHHOCTb U U3MEHUYMBOCTb.

l'enetuka yenoBeka. Kapuotumn yenoBeka. OCHOBHbIe MeTO[bl T€HETHUKHU
ye/I0BeKa: reHeaj0ruuecKuii, O/IM3HeLI0BbIN, [IMTOTeHeTUUeCKUH, OMOXUMUUeCKIH,
MOJIEKY/ISIPHO-T€HeTUUeCKUU. CoBpemMeHHOe oripe/iesieHue reHoTUMa:
TI0JTHOT€HOMHOe CeKBeHUpOBaHUe, FeHOTUIIMPOBaHUe, B TOM UHWCJie C ITOMOLLbIO
[MI]P-ananmu3a. HacneacTBeHHble 3abo/ieBaHUSI uesioBeKa: TeHHble 00Jie3HHU,
Oome3Hu C HaC/IeJCTBEHHOW IpepacIio/i0KeHHOCTbIO, XPOMOCOMHbIE 0O/Ie3HH.
ComaTrueckre U reHepaTuBHble MyTauuu. CTBO/IOBble KieTKU. [IpUHLUIIBI
3/10pOBOr0 00Opasa >KU3HU, JUaTHOCTUKH, TPOGUIAKTUKY U JleueHus: TeHeTUUeCKUX
6one3Heil. MeauKo-reHeTUUECKOe KOHCY/JIbTHUPOBaHUe. 3HaueHue MeAUlIMHCKOM
TeHeTHKHU B TIPe/IOTBPAILeHHH U JIeUeHUH TeHeTHUeCcKuX 3a00/1eBaHNi ye/loBeKa.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. Y. BaBunos.

Tabmurel W cxeMbl:  «MOHOTUOpUHOEe  CKpeIliMBaHWMEe W €ro
LIUTOTeHeTUYeCKasi OCHOBa», «3aKOH paclleryieHusi U ero LUTOreHeTHuecKas
OCHOBa», «3aKOH UWCTOTbI  rameT»,  «J/IUruOpugHOE  CKpeIuBaHUe»,
«[QuTo/nornyeckue  OCHOBBbI ~ AUTMOPUIHOTO  CKpeLIUBaHUS», «Metio3»,
«B3aumopencTBre anielbHbIX TeHOB», «['eHeTHuUecKuMe KapThl paCTeHUM,
JKUBOTHBIX U 4YejioBeKa», «['eHeTuka riona», «3aKOHOMEPHOCTU HaC/el0OBaHUs,
CLIEIUIBHHOI'O C TMO0JIOM», «KapuoTurbl yYejioBeKa W JKUBOTHBIX», «Buabl
WM3MEHUYMBOCTW», «MoauduKalmoHHasi W3MeHUYMBOCTb», «HacnezoBaHue pe3yc-
(dakTopa», «I'eHeTHKa rpynn KpoBu», «MyTallMOHHAsi U3MEHUMBOCTbY.

OO6opyoBaHue: MOe/H-aNIIMKAA  « MOHOTUOPHAHOE CKpeIuBaHue»,
«HeronHoe gomuHUMpOBaHMe», «uruOpugHOoe cKpelyuBaHHe», «llepekpéct



XpPOMOCOM», MHUKDOCKOI W MHUKporipernapaT «/po3oduna» (HopMa, MyTaluu
(hopMBI KPBUILEB M1 OKPACKH TeJia), repbapuii «I"'0pox TOCeBHOM».

JIaGopaTopHbIe U MpaKTUYeCKHe PadoThI:

JlaboparopHasi pabora Ne 5. «V3ydyeHue pe3ynbTaTOB MOHOTHOPUHOTO U
AUTUOPUTHOTO CKpeIUBaHUs ¥ AP030(H/Ibl Ha TOTOBBIX MUKPOIIPeriapaTax».

JlabopaTtopHast pabota Ne 6. «M3yueHre MoaAMMUKAIIMOHHON N3MEHUHNBOCTH,
TOCTPOEeHUe BapUalIMOHHOTO Psifia U BapUall[iOHHOW KPUBOW».

JlabopaTopHasi pabora Ne 7. «AHanu3 MyTaluid y /po30(GUIbl Ha TOTOBBIX
MHUKpOIIperaparax».

[Tpaktrueckass pabora Ne 2. «CocTaBieHWe ¥ aHa/lKd3 POJIOCTIOBHBIX
yesioBeKa».

Tema 7. Cenekius opranu3zMoB. OCHOBbI OHOTEXHO/IOTHH.

Cesnek1jMsl KaK HayKa M TpoLiecc. 3apoXKAeHue CeleKUUU U JOMeCTUKALUS.
Yuyenne H. V. BaBunoBa o0 1eHTpax IIPOMCXOXKIEHHUS ¢ MHOroobpasus
KYJIbTYPHBIX pacTeHuH. LleHTpbl MPOUCXOXKJeHUs AOMaIllHUX >XMBOTHbIX. CopT,
110poJia, ITaMM.

CoBpeMeHHbIe MeTO/IbI CenleKI[Mu. MacCoBbIii U UHAVBHUAYaTbHbBIN OTOODHI B
CeNeKLMM pacTeHud W >KMBOTHBIX. OLleHKa 3KcTepbepa. biam3kopojcTBeHHOe
cKpeluBaHve — WHOpuAMHr. Yucras nauHusA. CKpelliBaHWe UWCTBIX JHUHUM.
[etepo3uc, wiv rubpupHas cuia. HepoicTBeHHOe CKpelllvBaHWe — ayTOpUUHT.
OtpanénHas rtuOpugu3alys U e€ ycrexu. VICKyCCTBEHHBIM MyTareHe3 W
TO/TyUeHre TIOJIUIUIOUJO0B. [JOCTV)KeHUs] CejleKLUM pacCTeHWM, >XUBOTHBIX U
MHUKPOOPIraHM3MOB.

buotexHosorvs Kak OTpac/b IPOM3BOACTBA. I'eHHass WH)KeHepus. OTarlbl
co3manusi pekoMmOuHaHTHOM JIHK # TpaHCreHHBIX OpraHu3MoB. KreTtouHas
vHKeHepus. KiieTouHble KyJbTypbl. MUKDOK/IOHA/IBHOE pPa3sMHOKE€HHEe PaCTeHUH.
KyioHrMpoBaHMe BBICOKOMPOAYKTUBHBIX CEIbCKOXO3IUCTBEHHbIX OpPraHHW3MOB.

OKonornueckue W 3THUeckue  mpobnembl. I'MO  —  reHeTHYeCKH
MOAU(UIMPOBaHHbIE OPTaHU3MBbl.
[emMoHCTpaLuu:

IToptpetsi: H. M. Basuios, 1. B. Muuypun, I'. [I. Kapneuenko, M. @.
VBaHOB.

Tabuiel 1 cxembl: KapTa «LIeHTpbI TIPOMCXOXKAEHWS W MHOT000pa3usi
KY/IbTYPHBIX pacTeHui», «[lopojsl fOMalIHUX )XUBOTHBIX», «CopTa KyJ/IbTYPHBIX
pacteHmii», «OTaanéHHas rubpuausanys», «PaboTel akazemuka M. @. MiBaHOBa»,
«[Momumnongusi», «OOBEKTbI OUOTexHONMOTUU», «KieTouHble KyabTypbl WU
KJIOHUPOBaHue», « KoHCTpyrpoBaHue U IepeHoC TeHOB, XPOMOCOM».

O6opyoBaHKe: MYJISDKU TUI0/10B U KOPHEIIOA0B AUKUX (OPM U KY/IbTYPHbIX
COPTOB pacTeHui, repbapuii «Ce/lbCKOX035IMICTBEHHbIE PaCTEHUSI».



JIaGopaTopHbIe U MPAKTHYECKHE PAa0OThI:

OKcKypcusi «OCHOBHbIE MeTOAbI M [JOCTHD)KEHUSI CeleKIUM pacTeHud u
YKUBOTHBIX (Ha CeJIEKITMOHHYIO CTaHLIUIO, TUIEMEHHYO bepmy,
COPTOMCITBITaTeIbHBIA ~ yUaCTOK, B  TeIJIMUYHOE XO35HCTBO, J1abOPAaTOPUIO
arpoOyHUBEPCUTETA UM HAyUHOT'O 1[eHTpa)».

11 KJTACC

Tema 1. OBo/IOIHOHHAA OMO/IOTHA.

[TpeanocbUIKM BO3HUKHOBEHUSI SBOJIIOLIMOHHOW TEOPUU. OBOJIFOL[MOHHAS
Teopusi U eé mMecTto B Ouosiorny. BiusiHMe 3BOJIIOLIMOHHOW TEOPHHM Ha Pa3BUTHE
buonoruu 1 APyryx Hayk.

CBueTenbCTBa 3BOJIOLMU. [laseoHTO/IOrMUeCKHe: T10C/Ae[0BaTeTbHOCTh
MOSIBJIEHUS BU/IOB B T1a/IEOHTOJIOTUYECKOU JIETOMUCH, TMepexoJHblie (OpPMBI.
buoreorpaguyeckure: Cxo/[CTBO U pa3nuuue dayH u ¢h0p MaTePUKOB U OCTPOBOB.

OMOpHO/IOTUYeCKHe: CXOJCTBA U Ppas3iduusi SMOpPHOHOB Ppa3HbIX BH/OB
M03BOHOYHBIX. CpaBHUTE/bHO-aHaTOMUYECKHe: TOMOJIOTHUHbIe, aHaJOTHYHbIe,
pyZAWMeHTapHbIe OpraHbl, aTaBU3MbL. MOEKY/ISIPHO-OMOXUMUUECKHE: CXO/ICTBO
MeXaHW3MOB HacC/Ie/[CTBEHHOCTH W OCHOBHBIX MeTabOMMUeCcKUX MyTel y BcCeX
OpraHU3MOB.

OBomolMoHHas Teopus Y. [lapBuHa. IIpeAriocbuiKi BO3HUKHOBEHUS
JapBUHM3Ma. [IBWIKYIIMe CU/IbI SBOJIOI[MH BUJOB TI0 JlapBUHY (M30bITOUHOE
pa3MHOXKeHHe TIPY OrPAaHUYEHHOCTH PeCcypCcoB, HeorpeenéHHas W3MEeHUYUBOCTD,
6opbba 3a cylijecTBOBaHUe, eCTeCTBeHHbIN 0TOOP).

CuHretnueckas Teopus 3BoyoLuM (CT3) 1 eé 0CHOBHBIE MOJIOKEHUS.

MukpoaBosmorus. [Tonynsiius Kak eIMHULIA BUA U 3BOTIOLUH.

[BrKyiye cusbl (hakTopbl) SBOMIOLMKA BUIOB B MpUPOJe. MyTallMOHHBIM
npoLjecC ¥ KOMOWHATUBHasi W3MEHUYMBOCTb. [lOMy/iAlMOHHbIE BOJHBI U JIpeud
reHoB. V3o/iA11ust U MUTpaIusl.

EctecTBeHHBbIM 0TOOpP — HarpaBasoOmuyid  dakrtop 3Bosold. Dopmbl
eCTeCTBeHHOTo oTbopa.

[Tpucrocob6/eHHOCTh OpPraHU3MOB KaK pe3y/bTaT 3BOMIOLMH. [IpuMepsl
TIpUCoco6/ieHnit y opraHu3MoB. ApoMopd03bl U UArOaanTal[|u.

Bug wu  BumooGOpaszoBanue. Kpurtepun Buzpa. OcHoBHble  (HOPMBI
BHI000pa3oBaHusi: Teorpadruueckoe, SKOJIOTUUECKOe.

MakposBositorusi.  PopMbl  3BOMIOLUM:  (DUieTHYecKas, [MBepreHTHas,
KOHBepreHTHasi, apaJsuiesibHast. HeoOpaTUMOCTh BOJIOIUH.

[TpoucxoxeHre OT HecClelUaJIUu3UpPOBaHHbBIX TpeAKoB. [Iporpeccupyrolias
crielanv3alys. AlanTUBHAs paJyaLys.

JleMoHCcTpanum:



[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. dapsuH, B. O. KoBanesckuu, K.
M. Bbap, 3. I'ekkens, ®. Mromnep, A. H. CeBeprioB.

Tabuibl U cxembl: «Pa3BrTHE OpraHMYeckoro Mupa Ha 3eme», «3apOoAbIiu
MO3BOHOUHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «®opmbl  6Goppbbl  3a
CYII[eCTBOBaHKEe», «EcTecTBeHHbI 0TOOP», «MHOroodpasue COPTOB pacCTeHHi»,
«MHoroobpa3ue II0poJi,  KUBOTHBIX», «ITonynsaun», «MyTanoHHas
M3MEHUYMBOCTb», «Apomopdo3bl», «MauoasanTtaimu», «OOIas JereHepaiys»,
«Bwxyliye cunbl 3BOMOLUN», «KapTa-cxema Mapuipyta nyrtemiectBus Y.
HapeuHa», «bopbba 3a cyirectBoBaHHe», «IIpHUCrIocob6/1eHHOCTE OpPraHHU3MOBY,
«['eorpadurueckoe BHUZ000pa3oBaHue», « DKOJIOTUUECKOe BUI000pa3oBaHUe».

Ob6opyaoBaHue: KOJUIEKLUSI HAaCEKOMbIX C Pa3/MUHbIMM TUIAaMWA OKPacKW,
HabOp TUIOZIOB M CeMsiH, KOJIIEeKI[Usl «IIpyMephl 3alUTHBIX MPHUCTIOCOOIEHUMN Y
YKUBOTHBIX», MoOjiesib «OCHOBHbBIE HarlpaB/IeHUs IBOJIIOLMK», 00BEMHAs MOJesb
«CTpoeHHe roJI0BHOTO MO3ra MO3BOHOYHBIX».

buoreorpaguueckass kKapra Mupa, KOJIeKUuss «@POpMbl COXPaHHOCTH
VCKOMAaeMbIX >KUBOTHBIX W pacTeHWM», Mojenb anmmkauus «llepekpéct
XpOMOCOM», B/Ia)KHbIe TIperapatbl «Pa3BuTHe HacekoMmoro», «Pa3BuTuHe
JITYIIKW», MUKporipernapaT «/Ipo3oduna» (Hopma, MyTaljuyd (OpMbI KpPbUIbEB U
OKpacKH TeJla).

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopaTtopHass pabora Ne 1. «CpaBHeHHe BHAOB 1O MOP(OIOrHYeCKOMY
KPUTEPUIO».

JlabopaTtopHasi pabota Ne 2. «OmnmcaHue MpUCriocobeHHOCTU OpraHu3Ma U
e€é OTHOCUTE/IbHOIO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe U pa3BUTHE )XU3HU Ha 3emJie.

[oHayuHble TIpeACTaB/le€HHS O 3apOKAeHWU >KM3HM. HayuHble rurnoressl
BO3HUKHOBEHUSI KW3HM Ha 3emse: abuoreHe3 W MaHCrepMus. XuUMHUUecKas
3BO/TIOLMSL. AOHOTeHHBbIM CHHTe3 OpraHUuYeCcKuX BeIleCTB W3 HeOpraHU4YecKux.
OKCIepuMeHTa/IbHOe TIOATBEPXKAEeHNe XMMUUeCKOM 3Bo/ioLuu. HauasibHbie STarbl
o6uonornueckoit ssomoruu. I'uroresa PHK-mupa. ®opmupoBaHre MeMOpaHHBIX
CTPYKTYD W BO3HMKHOBEHHE MPOTOK/IEeTKU. IlepBble K/IeTKM M WX 3SBOJIOLIUS.
®opMUpOBaHMEe OCHOBHBIX TPYTII YKUBBIX OPraHHU3MOB.

PasButHe xu3Hu Ha 3emsie MO 3paM U mepuofam. Karapxen. Apxelckas U
TpoTepo30McKass 3pbl. Ilameo3oiickasi 3pa W €€ TIepHOAbl: KeMOpPUMCKUH,
Op/IOBUKCKWM, CUTYPUNUCKWH, IEBOHCKWH, KAMEHHOYTO/TbHBIN, TEPMCKUM.

Mes3030¥1cKas 3pa ¥ eé nepuo/pl: TPUAaCOBBIN, FOPCKHUM, MEJIOBOM.

KaitHo30MCKasi 5pa W €€ Tmepuojbl: MajeoreHOBbId, HEOTeHOBBIN,
AQHTPOITOr€HOBbIU.



XapakTepucTHKa K/IMMaTa M reojoruyeckux mnpoueccoB. OCHOBHbIE STarlbl
3BOJIIOLIUM PACTUTE/IbHOTO W KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd Hu
JKUBOTHBIX. [TosiB/iIeHMe, pacliBeT U BbIMHpaHWe FPYMN )KUBbIX OPraHU3MOB.

CucrtemMa OpraHMYecKOro Mupa KakK OTpaxeHHe 3BOMOLMHA. OCHOBHbIE
CUCTeMaTU4eCKre rPynmnbl OPraHu3MOB.

OBOJIIOLIUS YesIoBeKa. AHTPOIIOIOTUS Kak Hayka. Pa3BuTure 1ipeCTaB/IeHUN O
MPOUCXOX/JEeHUH uenoBeKa. MeToabl H3yueHusi aHTponoreHe3a. CxofcTBa W
pas3Muus yesoBeKa v KUBOTHBIX. CHCTeMaThyecKoe T0JI0KeHHe UeloBeKa.

HOewkyie  cunbl  ((pakTopbl)  aHTpOMOreHe3a. HacnenctBeHHast
W3MEHUMBOCTb M  eCTeCTBeHHbIM o0TOOp. OOIecTBeHHbIW 00pa3  >KU3HH,
W3rOTOBJIEHWE OPY/IUM TPYy/ia, MbIIIL/IEHUEe, peyb.

OCHOBHBIE CTaJi¥ U BEeTBU 3BOIIOL[MY YeJIOBeKA: aBCTPa/IONUTEKH, YemoBek
yMesibid, YenoBek npsamoxoasmui, YenoBek HeaHJepTaabCKuk, YesoBek
pa3yMHbIi. Haxofkyd HMCKOMaeMbIX OCTaTKOB, BpeMs CyIl[eCTBOBaHMs, 00/acThb
pacrnpocTpaHeHusi, 00bEM rO/I0BHOT'O MO3ra, 00pa3 yKU3HU, OPYUs.

YenoBeueckrie  pacbl. OcHOBHble  Oosiblliie  pachl:  eBpPOMEOUIHAast
(eBpa3uiickasi),  Herpo-aBCTpajiouiHasi  (3KBaTOpHa/ibHasi), = MOHIOJIOUHAs
(asmaTtcko-amepukaHckasi).  UepTbl ~ TIPUCIIOCOO/IEHHOCTH  Tpe/CTaBUTesel
yeJIoBeUeCKUX paC K YCJIOBHSIM CylLeCTBOBaHMs. EAMHCTBO uenoBeuecKux pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpetsr: ®. Penu, JI. Ilactep, A. . Onapun, C. Musiep, I'. FOpu, Y.
JapBuH.

Tabmuupbl 1 cxembl: «Bo3HukHOBeHre CoOHEUHOW CHUCTeMbl», «Pa3BuUTHe
OpraHhueckoro mwupa», «PactutenbHasgd KieTka», <« KUBOTHas  KJeTKa»,
«[Tpokapuotuueckasi kietka», «CoBpeMeHHasi CHCTeMa OpPraHUYecKOro MHpay»,
«CpaBHeHHEe aHAaTOMHUUECKHWX YepT CTPOeHHs YejioBeKa M uer0BeKOOOpa3HbIX
o6e3bsii», «OCHOBHbIE MeCTa TaJIeOHTOJIOTUYECKUX  HAXOJOK  TIPeJKOB
COBPEMEHHOI'0 YejioBeKa», «/lpeBHeuiume mogu», «peBHue mogu», «llepsbie
COBpeMeHHbBIe JFoAu», «HeoBeueckre pachi».

O6GopyaoBanue:  Myasbku — «[IpoucxoxkzeHue — uesoBekKa»  (OrOCTBI
aBCTPaJIONUTEKA, MUTEKaHTPOIa, HeaHZepTaiblia, KPOMaHbOHLA), CAENKA WU
1300pakeHWs KaMeHHBIX OpYAWN TIepPBOOBITHOTO uesioBeKa (KaMHHU-YOIITIEpHI,
pybuna, ckpebma), reoxXpoHoJjioTUUecKass Tabmuila, KO/UeKus «®PopMbl
COXPAaHHOCTU MCKOTaeMbIX )KUBOTHBIX U PaCTEHU».

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

[TpakTrueckass pabora Ne 1. «l/3yueHne HMCKOIIaeMbIX OCTAaTKOB paCTeHUN U
JKABOTHBIX B KOJUIEKLIUSIX».



OKCKypCHUsi «DBOJIIOLUSI OPraHUYecKoro Mupa Ha 3emsie» (B eCTeCTBEHHO-
Hay4HbIM WU KpaeBeueCKui My3ei).

Tema 3. OpraHusmsbl U OKpPY)Karolas cpeja.

OKO0JIOTUs KakK HayKa. 3a/lauv M pasfesibl 3K0JI0Iuu. MeTo bl 3KOJIOrMUeCKrux
WCCJIeJOBaHUU. DKOJIOTUUEeCKOe MUPOBO33peHNe COBPEMEHHOI0 Ue/l0BeKa.

Cpezbl 0oOWTaHUS OpPraHW3MOB: BOZHAsl, Ha3eMHO-BO3ZYIlIHasi, TOYBEHHas,
BHYTPHUOPraHU3MeHHasl.

OKojornyeckde (akropbl. Krnaccudukanms 3KOIOrM4yeckrMx (PakTOpOB:
abuoTnueckre, OWOTHUECKHMe U aHTPOTOreHHbIe. [leliCTBHe 3KOJIOTHUUYECKUX
(hakTOpOB Ha OpraHU3MBblI.

Abuotrueckue ¢GakTOpbI: CBET, TeMIlepaTypa, BAaXXHOCTb. DOTOMepruoju3M.
[MpucriocobneHuss OpraHuU3MOB K  JIeHCTBUIO  abWOTHUecKuX  (aKTOpPOB.
buonoruueckve puTMmel.

buotnueckve  ¢akTopsbl. Bugel  OMOTMUECKWX  B3aUMOJENCTBUIA:
KOHKYPEHI[Us1, XUIITHUUeCTBO, cCuMO103 U ero ¢opmbl. [lapa3uTtusM, Kooreparus,
MyTyaiu3M, KOMMeHcanmu3M (KBapTHPAHCTBO, Hax/ieOHUUYECTBO). AMeHCa/n3M,
HelTpanu3M. 3HaueHWe OHOTUUYECKUX B3aWMOEWCTBUN i CyIleCTBOBaHUS
OpPraHM3MOB B TIPUPOJHBIX CO0DIIIeCTBaX.

OKOJIOTUYeCKHWe XapakTepUCTUKU nonyaauuu. OCHOBHbIe —TI0Kas3aresv
TIOMNYJISAILIUU: UYUC/IEHHOCTb, TJIOTHOCTb, POXXAAeMOCTb, CMEPTHOCTb, TPUPOCT,
Murpauus. JJvHaMuKa YiC/IeHHOCTH TMOMYJISILANA U €€ peryJisiusl.

JeMoHCTpanuu:

[Moptpetsi: A. I'ymbobaT, K. @. Pynbe, 3. 'ekkernb.

Tabsuiel ¥ cxeMbl: Kapta «IIpupo/Hbie 30HBI 3emMmn», «Cpefibl 06UTaHUSA
opraHu3MoB», «®dotonepuoausm», «llonynsauuu», «3aKOHOMEPHOCTH pOCTa
YMCJIEHHOCTHY TONYJ/ISILUK MH(DY30pUU-TYy(PesibKu», «ITulieBble Lenm».

JIaGopaTopHbIe U MpaKTUYeCKHe PadoThI:

JlabopatopHasi pabota Ne 3. «MopdoJsioruueckre 0coOOEHHOCTUA pacTeHUl U3
Pa3HbIX MeCT OOUTaHMUSI».

JlabopaTtopHast pabota Ne 4. «ByvsHre cBeTa Ha POCT W pa3BUTHE YePEHKOB
KOJIeyca».

[TpakTrueckast pabora Ne 2. «IToACUéT TIIOTHOCTH TIOMYJISIIMM pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo01ecTBa ¥ 9K0/JI0rHUeCKHe CHCTEeMbI.

CoobiiectBo opraHusMoB — 6uoleHo3. CTPYyKTypbl OuOLleHO3a: BU/|OBas,
MPOCTPAHCTBEHHasi, Tpoduueckas (muileBast). Buabl-gomuHaHThl. CBSI3M B
OuolIeHO3e.

OKosoruueckre CuUCTeMbl (9KocucTembl). [loHsiTve 00 3KocucTeMe W
buoreorieHo3e. DyHKIMOHA/IbHbIE KOMITOHEHTbI 3KOCHCTEMbBI: TIPOZYLIEHTHI,



KOHCYMEHTBI, pe/iylieHTbl. KpyroBOpOT BeIlecTB U MOTOK SHEPTHUU B IKOCHUCTEME.
Tpoduueckue (muileBble) YPOBHM 3KOCHCTeMbl. [IuilleBble 1jefd U CETH.
OcHOBHbIe TIOKa3aTeJd 3SKOCUCTeMbl: OuoMacca, MPOAYKLMs. DKOJOTHYecKue
MUpaMU/Ibl:  TIPOAYKLMM, UWCIeHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
yCTOMYMBOCTh, CAMOPEryJIsiius, pa3BuTre. CyKileccusl.

[IprpogHbie 5KOCUCTEeMBI. DKOCUCTEMbI 03€p U peK. JKOCUCTEMA XBOUHOTO
WA IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOMOTeHHbIe ~ JKOCHUCTEMBbI.  ATPO3KOCUCTEMBL.  YPOOIKOCUCTEMBI.
Briosiornueckoe 1 X03sIMICTBeHHOE 3HaUeHHe arpO3KOCHCTeM B ypOoIKocHucTeM.

buopa3Hoobpasve kKak (akTop ycToMurMBOCTH 3KocucTeM. CoxpaHeHHe
6uoorruueckoro pasHoobpasus Ha 3emrie.

Yuenve B. U. BepHasckoro o 6wocdepe. I'paHuIlbl, COCTaB U CTPYKTypa
6uocdepsl. JKuBoe BerjectBO U ero (yHkumud. OcobGeHHOCTH OuUOChepbl Kak
riobanbHONM 3KOoCHCTeMbl. [IMHaMUuecKoe paBHOBece U oOpaTHasi CBsSi3b B
6uocdepe.

KpyroBopoThI BellleCTB U OHMOreoXrUMUYecKre LUK/bI 3/1eMeHTOB (yr/iepo/a,
a30Ta). 30Ha/ILHOCTh O6rocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B 6rochepe 3eman. AHTPOIIOTeHHbIe U3MeHeHHs B Orocdepe.
['nobanbHbIe 5K0I0THYeckKure MpobieMsbl.

Cocy1iecTBoBaHHe TIPUPO/IbI u ye/ioBeYeCTBa. CoxpaHeHue
6uropa3Hoobpa3us Kak OCHOBA yCTOWUMBOCTH Grocdepbl. OCHOBa paljiOHATBLHOTO
ympaBjieHus TPUPOAHBIMHA pecypcaMd M HWX WCIo/b30BaHUe. [loCTWKeHus
6uosorun ¥ 0XpaHa MpUPOBbI.

JleMoHCcTpanum:

[Toptpetsr: A. [I)x. Tencnu, B. H. Cykaués, B. 1. BepHaackui.

Tabsuipl U cxeMbl: «[IuireBble 1jemu», «BHUOLIEHO3: COCTaB U CTPYKTYpa»,
«[Ipuposnbie coobujectBa», «llenmu mnuTaHus», «OKOJOrUUecKas TMHUPaMUIa»,
«brocdepa 1 uenoBek», «IKOCHCTEMA IMPOKOIMCTBEHHOTO Jieca», «KOCUCTeMaA
XBOMHOro  Jjeca», «buoneHos Bogoéma», «ArpoueHo3», «l[IpumepHbie
aHTPOTIOTeHHble  BO3ZIEMCTBUS Ha TMpPUPOAY», «BakHeline MCTOYHUKU
3arpsi3HEHHs] BO3[lyXa M IPYHTOBBIX BOM», «IlouBa — BayKHEMINash COCTaBJISIOIIIAsT
6uocdepsbl», «PakTopbl Aerpasaliii MouB», «[IapHUKOBBINA 3QdeKT», «DPaKTOpHhI
PaIM0AKTUBHOTO 3arpsi3HeHus1 Ouocdeprl», «OOmjast cTpykrypa 6nocheps»,
«PacripocTpanenne >xku3Hu B Omocdepe», «O30HOBBIM 3KpaH Oumocdepni»,
«KpyroBoporT yriepoja B buochepe», «k KpyroBopot a3oTa B IIPUPO/E».

Ob6opyaoBaHue: Mo/ieb-ariIMKausa « TUmmuHbie OUOIeHO3b», Tepbapuit
«PactuTenbHbIe co00IIIeCTBa», KOIEKIUN «BbHOIIeH03», «BpeanuTeny BaXKHEUIITHX
Ce/IbCKOXO3SIMCTBEHHBIX ~ KY/JbTyp», TrepbapuMi W KOJUIeKIIUM pacTeHud W
JKUBOTHBIX, TIPUHA/|JIe)KaIlFe K pa3HbIM 3KOJIOTUUECKHMM TPYyMIaM OZHOrO BH/Ia,



Kpacnas kuura Poccuiickoii ®epepain, u300pakeHHSI OXpaHSEeMbIX BHOB
pacTeHUM U )KUBOTHBIX.



[INTAHUPYEMBIE  PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 11O
bnojiormm HA  BA3OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUA

Cormacio ®I'OC COO, ycTraHaBIMBaKOTCSI TpeOOBaHUSA K pe3yabTaTam
OCBOeHUs] OOydYaroIUMHCS  TIporpaMM  cpefiHero  oOilero  oOpa3oBaHUS:
JTUYHOCTHBIM, MeTarlpeIMeTHLIM U TTPeIMETHBIM.

JINMHHOCTHBIE PE3YJ/IbTATHI

B cTpyKkType J/MUHOCTHBIX pe3yJ/IbTaTOB OCBOeHUsl rpeameTa «buosorusi»
BblZle/ieHbl CJIeIyIOl1e COCTaBJISIOL[Me: OCO3HAaHWe 00YyuarolMMUCS POCCUICKOM
IPaK/IAHCKOW WIEHTUYHOCTU — TOTOBHOCTU K CaMOPA3BUTHIO, CAMOCTOSITE/TbHOCTH
W caMoolpefie/ieHUI0, HaJluuhde MOTHBAIMM K  o0yueHWIO  OHoJOruwy,
1[e/leHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeXeHWi JIMYHOCTH Ha OCHOBE
K/TFOUEeBBIX 1[eHHOCTeN U HCTOPUYECKUX TPAJWLMN pa3BUTUS OHO/IOTHUYECKOTO
3HaHUsI, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSI PYKOBO/JCTBOBATHCS B CBOEM
JleATeJIbHOCTU LIeHHOCTHO-CMBICJIOBBIMUA ~ yCTaHOBKaMH, NPUCYLIUMH CUCTEME
buonornueckoro o6pa3oBaHUsl, HaJIUuKMe SKOJIOTUUECKOTO ITPABOCO3HAHUS,
CrIoCOOHOCTU CTaBUTh 1]eJI U CTPOUTD )KU3HEHHbIEe T/IaHbI.

JIMyHOCTHBIE pe3yJ/ibTaThl OCBOEHUS mpeameTa «buonorus» AOCTUrarOTCs B
eUHCTBe y4yeOHOM ¥ BOCTIMTATETHHOU [1eATeTbHOCTH B COOTBETCTBUU C
TPAJIMLIMOHHBIMU POCCUMCKHUMHU COLIMOKY/IbTYPHBIMU, UCTOPUUYECKUMU U yXOBHO-
HPAaBCTBEHHbIMU 1|€eHHOCTSIMH, TIDUHSATBLIMU B 0OII[eCTBe TMpaBWIaMHU U HOpMaMH
TOBe/IEHHsI W CIIOCOOCTBYIOT IIpolleccaM CaMOIIO3HaHHs, CaMOBOCITUTaHUS |
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEM TMO3WLWMU JIMUHOCTH, TaTPUOTU3Ma,
YBaKEHUsI K 3aKOHY U IPaBOIOPS/IKY, Ue/l0BeKy TpyJa U CTapllieMy OKOJeHUIO,
B3aMMHOIO yBa)KeHUs, OepeXXHOro OTHOLLeHUSI K KY/JIbTYPHOMY Hac/eJui0 U
TPaZMLMsM MHOTOHAl[MOHAIBLHOrO Hapoja Poccuiickont ®enepauyiu, mpupojie U
OKpY>Karolleun cpefe.

JInuHOCTHBIE pe3y/nbTaTbl OCBOeHWs yueOHOro TmipegmeTta «buomorus»
JOJDKHBI OTpa)kaTb TOTOBHOCTb U CIIOCOOHOCTH 00yYaroIIMXCsl PYKOBO/ICTBOBAThCS
c(hOpMHUPDOBAaHHOM BHYTPEHHEW TMO3UL[Med JIMYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpHEeHTALWi, TIO3UTHUBHBIX BHYTPEHHUX  YyOeXAeHuN, COOTBETCTBYIOIIUX
TPAJUI[MOHHBIM IIeHHOCTSIM DPOCCHUHCKOTO OOIIecTBa, paciliipeHHe >KU3HEHHOTO
OMbITa U OMbITa JeATe/IbHOCTH B MPOLIeCCe peanr3aljid OCHOBHBIX HarpaBeHUU
BOCITUTATE/IbHOU /1eSITe/IbHOCTH, B TOM YUCJIe B YaCTH:

1) rpa)X/JaHCKOr0 BOCIMTAHUSA:

c(hopMHUPOBAHHOCTb IPAXKAAHCKOM MO3ULMK 00yUaroierocsi Kak akTUBHOTO U

OTBETCTBEHHOTO uUjleHa POCCUHCKOT0 00I11eCcTBa;



OCO3HaHWEe CBOUX KOHCTUTYI[MOHHBIX TIpAaB M 00si3aHHOCTeH, yBa)keHHe
3aKOHa U MPaBOIops/IKa;

TOTOBHOCTh K COBMECTHOM TBOPUECKOW [esTe/lbHOCTM TIpU CO3JaHUU
yueOHBIX TPOEKTOB, PeIlleHNH y4eOHBIX W TMO3HaBaTeIbHBIX 3a/lay, BLITIOJTHEHUH
O6uroorMUeCcKux KCTIIeprMeHTOB;

CrIOCOOHOCTh ~ OTpejieIiTh COOCTBEHHYIO TIO3WIIMIO TI0 OTHOIIEHUI0 K
SIBJIEHUSIM COBPEMEHHOM >XU3HU U 0OBSACHSTD €é;

yMeHUe YUUTHIBaTh B CBOUX AEMCTBUSX HEOOXOAWUMOCTb KOHCTPYKTHBHOTO
B3aUMOJIENCTBUS JIFOJIeN C pa3HbIMU YOeXKIeHUSIMU, KYJIbTYPHBIMU 1[eHHOCTSIMU U
COLIMAJIbHBIM T0JIOKEHUEM;

TOTOBHOCTh K COTPYZHWYECTBY B TMPOLleCC€ COBMECTHOI'O BbITIOTHEHUS
yueOHBIX, TI03HaBaTeIbHBIX MW HWCC/IeOBAaTe/IbCKUX 3aJjad, YBaKUTE/IbHOTO
OTHOIIIEHHSI K MHEHWIO OIMOHEHTOB TIIPHM OOCYX/IeHHWH CIIOPHBIX BOIIPOCOB
OMOIOTUYECKOTO CO/lepyKaHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM /1eATe/TbHOCTH;

2) IaTPUOTHUYECKOT'0 BOCTIMTAHMS:

chopMHPOBaHHOCTh POCCHUUCKOU rpakJjJaHCKOH WJIEeHTUYHOCTH,
MaTpUOTH3Ma, YBa)KE€HHsI K CBOEeMYy HapOJy, UyBCTBa OTBETCTBEHHOCTU Iiepe[
PonvHOM, ropJoCcTH 3a CBOM Kpad, CBOW PoauHy, CBOW SI3BIK M KYJBTYpY,
TPOIIJIOe M HaCTosil[ee MHOTOHAL[MOHAILHOTO HapoZa Poccuy;

L[EHHOCTHO€e OTHOIIIeHWe K TIPUPOAHOMY Hac/e[ut0 U TTaMATHUKaM MPUPO/IbI,
JOCTWKeHUsIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTh OI[€HMBATh BK/aJi POCCUMCKHUX VUYEHBIX B CTaHOBJIEHHE W
pa3BuTHe OuoMIOTMM, TIOHWMMAaHWs 3HaueHWs OWONOTMM B TI03HAHWW 3aKOHOB
TIPUPO/IBI, B JKU3HU UejIoBeKa M COBPEMEeHHOT0 00I11eCcTBa;

uzieiiHass yOe)KJEHHOCTb, TOTOBHOCTb K CJy)KeHHI0 U 3amure OTedecTsa,
OTBETCTBEHHOCTH 3a ero Cyib0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHMe JyXOBHBIX 1[eHHOCTeH POCCUMCKOTO Hapo/a;

c(hOpMUPOBAHHOCTh HDABCTBEHHOI'O CO3HAHUSI, STUUECKOT0 MOBe/IeHMUS;

CrOCOOHOCTh OIleHWBaTh CUTYal[dI0 M TIPUHUMAaThb OCO3HAHHbIE peIleHwUs,
OpPHEeHTHPYSICh Ha MOpa/lbHO-HPaBCTBEHHbIE HOPMbI U 11eHHOCTY;

0CO3HaHUe JIMYHOTO BKJ/IaJia B IIOCTPOeHHe YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJIUTE/IsIM, CO3[,aHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TIPUHATUS 1IEHHOCTEM CEeMeMHOM JKU3HU B COOTBETCTBUU C
TpaAuLIUsIMU HapozioB Poccuu;

4) 3cCTeTUYeCKOro BOCIIUTAHUSA:

3CTeTUYeCKoe OTHOIIIeHHWe K MUY, BK/IIOuUasi 3CTeTHUKY ObITa, HAyYHOTO U
TeXHUUeCKOr0 TBOPUECTBA, CIIOPTa, TPYy/ia, 0011leCTBeHHBIX OTHOIIIEHUA;



TTOHVMaHKe YMOLMOHA/ILHOTO BO3/IeCTBYS KUBOU TIPUPO/IbI U €€ 1[eHHOCTH;

TOTOBHOCTb K CaMOBBID@)KEHHIO B pa3HbIX BHAX HCKYCCTBA, CTpeMJieHHue
TIPOSIBJISITH KAUeCTBAa TBOPUECKOM JINUHOCTH;

5) ¢usnueckoro BocmUTAHUA, (GOPMHPOBAHHUA KYJILTYPbI 30POBbSA H
IMOLMOHA/ILHOTO 0/1ar0mo/TyJnsi:

MOHVMaHWe W peajiv3alys 370poBoro U 0Oe3omacHoro obpasa >KU3HU
(3mopoBoe  TMTaHWe, COOJIFOZIeHHMEe  TUTHMEHWUYeCKWX TpaBUI W HOPM,
cOba/aHCUpPOBaHHBIA pEXUM 3aHATUM W OTAbIXa, Ppery/spHas du3nueckas
aKTUBHOCTb), 0O€pe)KHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIeHUs K
coOcTBeHHOMY (PM3UUYECKOMY M TICUXWYeCKOMY 3/I0POBbIO;

MOHWMaHWe I[eHHOCTH TpaBU/l HMHIWBUYaJbHOTO W  KOJUIEKTUBHOI'O
6e3011aCHOTO MMOBeJIeHHS B CUTYaIHUsIX, YIPOXKAIOIIUX 3/I0POBBI0 U KU3HU JTFOZIEH;

OCO3HaHUWe TIOC/e/ICTBUN M HENpUSTHS BPeJHBIX MPUBbIYEK (yroTpebsieHus
aJIKOT0J1s, HADKOTUKOB, KYpeHHUs]);

6) TpyAOBOro BOCIIUTAHMS:

TOTOBHOCTB K TPYZY, OCO3HaHHe [IeHHOCTH MacTePCTBa, TPY/J0/It00He;

TOTOBHOCTh K AaKTHMBHOW [eATeJbHOCTH TEeXHOJIOTUYeCKOM W COLMAJIbHOU
HarpaB/IeHHOCTH, CMIOCOOHOCTb WHUI[MMPOBATh, TJIAHUPOBaTh U CaMOCTOSITE/IbHO
BBITIOJTHATE TaKyIO J1eSITeIbHOCTB;

WHTepeC K pa3/inuHbiM cdepaM mpodecCHoHaNbHON esITeTbHOCTH, YMeHHe
coBepIlaTb OCO3HaHHBIA BbIOOD OyaAyiel mnpodeccM W peanu30BBIBATDH
coOCTBeHHbIe XKU3HEHHbIe TI/IaHbI;

TOTOBHOCTh M CIOCOOHOCTH K o00pa3oBaHWIO M CamMo00Opa30BaHUIO Ha
TIPOTSDKEHUU BCel JKU3HU;

7) 3K0/I0THYeCKOT0 BOCITUTAHHUS:

9KO0JIOTUYEeCKH 1iejiecoo0pa3Hoe OTHOIlIeHHWe K TIpUpojile KaK HCTOUHUKY
JKU3HU Ha 3eMJie, OCHOBe eé CYII|eCTBOBaHUS;

TIOBBIIIIEHNe YPOBHSI 3KOJIOTMYECKOW KYJIbTYphl: IIPHOOpeTeHHe OIlbiTa
TJIAHAPOBAHUSI TIOCTYIIKOB M OIIeHKM WX BO3MOJKHBIX TIOCTE[CTBUN /s
OKpY>Karollen Ccpe/ibl;

OCO3HaHWe T00a/bHOTO XapakTepa 3KOJIOTUYeCKHX ITPo0/IeM W IMyTer HxX
pelleHus;

CIIOCOOHOCTh  HMCIIO/Ib30BaTh IpHOOpeTaemMble TIPY HW3YUEHHH OHOJIOTUU
3HaHWSI W yMeHUs TpH pellleHUM TMpobseM, CBSI3aHHBIX C PpaLMOHA/IBHBIM
TIPUPO/IOTIOIb30BaHHeM  (COOJTIO/leHre  MpaBWU  TIOBEJEeHWUS B TIPUPO/IE,
HalpaB/IeHHBIX HAa COXpaHeHWe paBHOBeCHUs B HSKOCHUCTEMAaX, OXpaHy BW/IOB,
9KOCHUCTeM, brocdepsl);



aKTMBHOE HerpusTHe [eWCTBUM, MNPUHOCAIIMX BpeJ, OKpyKaroleu
TIPUPOJTHOM CpeZie, yMeHWe IPOTHO3MPOBaTh Heb/aronpUsTHbie KO0JIOTHYeCcKHe
NoC/eICTBYS Mpe/IPUHAMaeMbIX 1eCTBUI U TIpeJ0TBPaIliaTh UX;

Ha/IMuue pa3BUTOr0 PKOJIOTMYECKOTO MBIIIEHUS, S5KOJIOTUYECKOU KYJIbTYPBbI,
orbITa JlesiTeTbHOCTU 5KOJIOTMYeCKOou HaripaB/IeHHOCTH, yMeHUst
PYKOBO/ICTBOBAaTbCSI UMW B MO3HaBaTe/lbHOW, KOMMYHUKAaTUBHOU W COLIAAIbHOM
TpaKkTUKe, TOTOBHOCTU K YYaCTUIO B MPAKTAUECKOU JieATe/IbHOCTU SKOJI0TUUeCKOMm
HarpaBJ/IeHHOCTY;

8) neHHOCTH HAyUHOT0 NMO3HAHMSA:

c(hOpMUPOBAHHOCTL MHPOBO33DEHHs], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAyKU U 00I11leCTBEHHOW IPAKTHUKW, OCHOBAHHOT'O Ha Jpajiore
KYJIbTYP, CIIOCOOCTBYIOIIIEr0 OCO3HAHUIO CBOET0 MeCTa B TOJIMKY/IbTYPHOM MUPE;

COBEpILIEHCTBOBAHUE $I3bIKOBOM M UMTaTeJbCKOW KY/IbTYpPbl KaK CpeJCTBa
B3aUMO/IEMICTBUSI MEX/Y JIIOABMU M MIO3HAHUSI MUPa;

TOHUMaHue CcrelupuKy OUOIOTHY KaK HayKd, OCO3HaHUs e€ PO B
(OpMUpOBaHMU PAL[MOHA/IBHOTO HAYYHOrO0 MBbILUIIEHUS], CO3[aHUU L€JI0CTHOTO
Tipe/iCTaB/ieHdss 00 OKpYy’KarollleM MHpe KaK O e[AMHCTBe TPHPO/bl, UeloBeKa U
o01riecTBa, B TI03HAHWUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHHd Mpobsem
COXpaHeHUsI TIPUPO/ITHOTO PaBHOBECHSI;

yOeXXIEHHOCTh B 3HAUMMOCTH OHOJIOTHUH [/II COBPEMEHHOM I[UBUIM3al[UH:
obecmieueHrsi HOBOTO YPOBHSI pa3BUTHS Me[UI[MHBI, CO3[jaHHe TepCIIeKTUBHbIX
OMOTeXHOJIOTUM, CIMOCOOHBIX  pelllaTb  pPecypcHble  ITPOOJeMbl  Pa3BUTHUS
ye/IoBeUeCTBa, TIOUCKA MyTel BbIX0/la M3 I7100aMbHBIX 9KOJIOTMUeCKUX TMpobsieM u
obecrieueHrsi  TepexoJa K  YCTOWYMBOMY  Pa3BUTHIO,  PAllMOHATILHOMY
WCI0J/Ib30BaHUIO TIPHUPO/IHBIX PeCcypcoB U (POPMHPOBAHUIO HOBBIX CTaH/IapTOB
YKU3HU;

3aMHTEePeCOBAHHOCTh B TOJyueHUU OWOMOTHUYeCKUX 3HAaHUM B 1LIe/sX
TIOBBIIIIEHWs]  00IIeld Ky/JbTypbl, €CTeCTBEHHO-HayYHOH TpPaMOTHOCTH, KakK
COCTaBHOM YacTH (DYHKIJMOHA/ILHOH I'PaMOTHOCTH O0Yy4YarOIMXcs, hOpMUPYEeMOU
TIpU M3y4yeHUU 61OJIOTHHY;

TOHMMaHWe CYIHOCTHU METO/IOB TO03HAaHMSI, UCMOJIb3yeMbIX B eCTeCTBEeHHBIX
HayKax, CIIOCOOHOCTU WCIIO/b30BaTh II0JyuyaeMble 3HAHWS [/ aHaau3a |
00BSICHEeHUS SIBJIEHWM OKDY)KalOIlero MUpa U MPOUCXOASIHAX B HEM H3MeHEeHUH,
yMeHUe fesaTh 0OOCHOBaHHbIE 3aK/IFOUEHUSI Ha OCHOBe HayuHbIX (DakKTOB U
VMEROIIUXCS JAaHHBIX C 11eJIbI0 TI0/TyUeHUs J0CTOBEPHBIX BbIBO/IOB;

CIOCOOHOCTh CAaMOCTOSITE/ILHO MCII0/Ib30BaTh OWOIOTHYEeCKUe 3HAHUS [IIs
peliieHuUsI IP0O0JieM B peanbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHWe LIEHHOCTHM HAy4YHOU [esiTe/lbHOCTH, TOTOBHOCTh OCYILEeCTBJISATh
TIPOEKTHYI0 U UCC/IeJ0BaTeTbCKYIO AesiTe/TbHOCTb UHIUBUYA/IbHO U B TPYTIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HeENpephiBHOMY 00pa30oBaHUIO M
camM0o00pa30BaHUWI0, K AaKTUBHOMY IIOJyUYEHWIO HOBBIX 3HAaHWUK 10 OHOJIOTMM B
COOTBETCTBUHM C KU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MerTanpeameTHbie pe3y/bTaTbl OCBOEHUsI yueOHOro rpeaMeTra «buosorus»
BK/IFOUAIOT: 3HauuMMble /s (OPMUpPOBaHUSI MHUPOBO33peHUsi 00yYaroIuxcst
MEXIUCIUTIIMHAPHBIE (MeXKITpeJIMeTHbIe) OOITleHayUHble TOHSTHS, OTPa’karolfre
1[eJIOCTHOCTh HAyUHOM KapTUHbl MHUpa U CIleUu(UuKy MeTO[OB [O3HaHUS,
WCII0J/Ib3yeMbIX B €CTeCTBEHHBbIX HayKax (BeIecTBO, SHeprus, siBjieHue, MpoLecc,
CUCTeMa, HAayUHbIM (paKT, TIPUHLMUII, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpus,
ucciefioBanve,  HabmrofieHuWe,  W3MepeHUe,  SKCIIEPUMEHT W [IPYTHUX),
yHUBepcanbHble yueOHbIe [JeicTBUS (TI03HaBaTe/bHbIe, KOMMYHUKaTHBHBIE,

pery/siTUBHbIE), obecrieunBaroIye dbopmupoBaHue (yHKI[MOHATBbHOMN
I'PaMOTHOCTM ¥ COI[MA/IbHOM KOMIIETeHI[UH O00ydYarol[uxcsi, CIOCOOHOCTh
o0yuarIuXxcs WCIO0JTb30BaTh OCBOEHHbIe MEXIUCIUTITMHAPHBIE,

MHUDOBO33pDeHUeCKHe 3HaHWs W yHUBepcajbHble yueOHble [eHCTBUS B
T03HaBaTe/IbHOW U COL[MA/IbHOM TPaKTHUKe.

MertanpeZiMeTHbIe pe3y/bTaTbl OCBOEHUsI TPOrpaMMbl CpefiHero 001iero
00pa3oBaHUs [JO/DKHBI OTPaXkaTh:

OBjiafeHue yHUBepCa/JIbHBIMU y4eOHbIMH Mo3HaBaTe/IbHbIMH
AeMCTBUAMU:

1) 6a3oBbIe JIOTHYECKHE el CTBHS:

CaMoCTOsITe/ILHO ~ (OpMy/MpoOBaTh W aKTyaau3upoBaTh  mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCII0/Ib30BaTh TMPHW OCBOEHWU 3HAHWUW TIPUEMBI JIOTMYECKOTO MBbIIIEHUS
(aHanu3a, cuHTe3a, CpaBHeHus, KiaccuurKalyy, 060011jeHus1), paCKpbIBaTh CMbICIT
O10/IOTUYeCKUX TIOHATUH (BBIJEJATh WX XapaKTepHbIe MPU3HAKH, YCTaHAB/IUBaTh
CBSI3U C [IDYTUMU TIOHSITUSIMUA);

ornpejensTh Leau [JesiTebHOCTHU, 3ajaBas TMapaMeTpbl W KPUTEPUU UX
JOCTHKeHUsI, COOTHOCUTD pe3yJIbTaThl JesiTe/IbHOCTU C TI0CTaB/IeHHBIMU L{e/ISIMU;

WCTIO0/Tb30BaTh OHo/Iornueckye MOHATUS [t 00BsiCHeHUsI (PAaKTOB U SIBJIEHUM
JKABOU MPUPOJBI;

CTPOUTbH JIOTUUECKUe PpacCyKAeHusi (MHAYKTHMBHblE, JeAyKTUBHbIE, TI0
aHaJ/IOTHH), BBISB/SATH 3aKOHOMEPHOCTH M TPOTHUBOPeuUrsi B pacCMaTpUBaeMbIX
sIB/IeHUSX, (GOPMY/IMPOBATh BHIBO/bI U 3aK/THOUEHUSI;

MIPUMEHSTh CXeMHO-MO/IeJ/IbHbIe cpeAcTBa A1 TIpefiCTaB/eHUs
CYII[eCTBEeHHBIX CBsI3eid M OTHOILIEHHY B M3yuaeMbIX OMOJ/IOTHYECKHUX 00BeKTax, a



TaKKe  TPOTUBOPEUMI  pa3HOTO  pO/ia,  BbIABJIEHHbIX B Pa3/IMUHbIX
MH(}OPMAaIMOHHBIX UCTOYHUKAX;

pa3pabartbiBaTh TUIaH pellleHus1 Mpo0/ieMbl C YUETOM aHaIM3a WMEROIUXCS
MaTepyaJbHbIX U HeMaTepHUaJibHbIX PECYPCOB;

BHOCUTbH KOPPEKTUBHI B /IeSITE/IbHOCTh, OLIeHUBaTh COOTBETCTBUE Pe3y/IbTaTOB
L[e/IsIM, OLIeHUBaTh PUCKU MOC/Ie[ICTBUN JesiTeIbHOCTH;

KOOpD/IMHUPOBaTh W  BBLIMOJIHATL paboTy B  yCJAOBUSIX  peanbHOrO,
BUPTYa/bHOT'O ¥ KOMOWMHMPOBAHHOTO B3aUMOZEMCTBYS;

pa3BUBaTh KpeaTUBHOE MbIIIJIEHNe TIPU PellieHrnH XKU3HeHHBIX pobiem.

2) 0a3oBbIe HCC/Ie/0BaTeIbCKHe AefiCTBHS:

BJIaJIeTh HaBbIKaMU yueOHO-HCC/IeZloBaTe/IbCKOM U TIPOEKTHOM /leITe/TbHOCTH,
HaBbIKaMH  pa3pellieHdsi MpobjeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITeJTbHOMY TOMCKY MeTOZIOB pellleHus1 TPAaKTUUYeCKUX 3aJay, MPUMeHeHHUI0
pa3/IMYHbIX METOJ0B MO3HAHUS;

WCIIO/Ib30BaTh pa3/iMyHble BU/Ibl [1eITeJbHOCTU 10 MOJyYeHHUI0 HOBOI'O
3HaHWS, €Tr0 WHTepIpeTaluy, IpeoOpa30BaHHI0 U TIPUMEHEHHIO B y4ueOHBIX
CUTYyaI[USIX, B TOM UHCJIe TIPU CO3[JaHUM YUeOHBIX U COI[Ma/IbHBIX TTPOEKTOB;

dhopMHpOBaTh HayUYHBIM TUIT MBIIIEHUs], BaZleTh HAyYHOW TepMHHOJIOTHeH,
K/IFOUEBBIMU TIOHATUSIMU U MeTO/jaMU;

CTaBUTh W (OPMYy/IMPOBAaTh COOCTBeHHbIE 3a/@au B 0Opa3oBaTe/IbHOM
JesiTeNTbHOCTU U YKU3HEHHbIX CUTYaLUsX;

BBbISIBJISITb [IPUUYMHHO-C/IE[ICTBEHHbIE CBSI3U U aKTya/JM3UpOBaTh 3aziauy,
BbIJBUTAaTh TUIIOTe3y €€ pellleHus, HaXOJuTb apryMeHThbl JJis1 /l0Ka3aTe/bCTBa
CBOUX YTBEPXKJEeHUH, 3a/1aBaTh NTapaMeTpPbl U KDUTEPUU PeLleHus;

aHa/IM3MpOBaTh TI0JiyueHHble B XOZle pelleHds 3aZlaud  pe3yJ/IbTaThbl,
KPUTHUYECKH OLIeHUBAaTh MX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEeHEeHUe B HOBBIX
yCJIOBUSIX;

JlaBaTh OL[€EHKY HOBLIM CUTYAI[UsM, Ol[eHUBaTh MPHOOPETEHHDIN OIIBIT;

OCYIIIeCTB/ISITh 1[eJIeHarpaB/IeHHbIN TIOMCK TepeHoca CPejCTB U CII0COOOB
JIeNCTBYS B MPO(eCCUOHA/IbHYIO Cpeay;

yMeTh TIePeHOCHTb 3HaHWSI B TI03HABATe/IbHYI0 U TPaKTUUeCKYyH 00/acTu
JKU3HEesATe/IbHOCTY;

yMeTb WHTeTPUPOBATh 3HAHUS U3 PAa3HBIX MPeAMeTHbIX 0b/1acTeii;

BbIZIBUTaTh HOBbIe WJeM, MpejjaraTb OPUTrMHA/IbHbIE MOAXOJbl U pelleHwus,
CTaBUTh TTPOO/IEMBI U 3a/lauH, J0IyCKarolllye abTePHAaTUBHbIE pellleHus.

3) pabora c uadopmanueii:

OpPHEHTUPOBATHCS B Pa3/MUHbIX UCTOYHUKAX UH(OpPMaLu (TeKcTe yueOGHOTOo
rmocobusi, Hay4YHO-TIOMYJ/IIPHOW JiTepaTtype, OWOJOTMYeCKMX CJOBapsiX U
CTIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax [aHHbIX, B VHTepHeTe), aHa/IU3UPOBATh



MHGOOPMAIHIO Pa3IMUHbIX BUJOB U (DOPM ITpe/iCTaB/IeHUs], KpUTHUECKH OLIeHUBATh
eé I0CTOBEPHOCTb Y HETIPOTUBOPEUNBOCTE;

dopMy/IpoBaTh 3arpochl ¥ MPUMEHATh Pa3/IMUHbIe METOZbl MPHU TOHCKe U
orbope Guosiornueckoi WHbOpPMaIMH, He0OXOJUMOM AJi BBITOHEHUs YueOHbIX
3a/1a4;

rpruoOpeTaTh OIBIT MCIO/b30BaHUS  MHGOPMAIIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOT Wi, COBEPIIIEHCTBOBATH KYJILTYPy aKTUBHOT'O MCIIO/Ib30BaHUS Pa3/IMUHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh  ONTHUMaNbHYIO  (OpMy  IIpPe/CTaB/IeHUS
6uonornueckoi nHbopmaruu (cxeMbl, rpadyKH, JUarpaMMbl, TaOIULIbI, PUCYHKH
1 fipyroe);

WCTIO/Tb30BaTh HAyuHBbIM f3BIK B KauecTBe Cpe/CTBa IIpu pabore ¢
Ovosornueckoli MHGpOpMalMel: IIPUMEHSTh XUMHUYecKue, (U3HUecKue W
MaTeMaThYecKhe 3HaKd W CHUMBOJBI, (hOpMYyJ/ibl, ab0peBHaTypy, HOMEHK/IATYpYy,
WCIIO/Tb30BaTh W NpeoOpa3oBbIBaTh ~ 3HAKOBO-CUMBOJIMUECKHE  CPeJCTBa
HarISTHOCTH;

BJaZIeTh ~ HABBIKAMM  pACMO3HABaHUA M 3al[UThl  HHMOPMaIHH,
MH(MOPMAaI[MOHHON 6€301TaCHOCTH JIMYHOCTH.

OBJ/1afieHHe YHUBEPCA/TbHBIMH KOMMYHUKATUBHBIMH A€ CTBUAMU:

1) o0menue:

OCYIIeCTB/IATh KOMMYHHKAILIMK BO BCeX cdepax >KU3HHU, aKTHBHO yUaCTBOBATh
B [IMa/IOTe WM JUCKYCCHU TIO CYyIIecTBY oOCy>KJaeMoil Tembl (YMeHMe 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CY)KAEHHS OTHOCHUTE/ILHO BBITOJHEHUS IIpejjlaraeMou
3a/laui, YUYUTHIBaTh UHTEPEChl U COTJIACOBAHHOCTH TO3WI[UN JPYTUX yUaCTHUKOB
JMajiora Wik JUCKYCCHN);

pacrio3HaBaThb HeBepOasbHbIE CpeACTBa OOIeHWS, ITIOHMMAaTh 3HAueHUe
COLMANbHBIX 3HAKOB, TPEATIOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYal[WH,
yMeTb CMSr4aTh KOH(MIMKTBI ¥ BECTH ITePETrOBOPhI;

BJIaZIETh Pa3/IMUYHBIMU CII0CO0aMM OOIIeHHs W B3aMMO/IeHiCTBUSI, TIOHUMATh
HaMepeHUsI IPYTHX JIo/lel, TIPOSIB/ISATh YBAXKUTETbHOE OTHOIIIeHHEe K COOeceTHUKY
Y B KOPPEKTHOU (popMe (hOpMy/IMpOBaTh CBOU BO3PaKeHUSI;

Pa3BEPHYTO U JIOTUYHO H3/laraTh CBOIO TOUKY 3PEHHSI C HCIIOJb30BaHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMecTHasi 1eATeTbHOCTD:

MOHWMAaTh W WCITO/Ib30BaTh ITPEUMYIIIeCTBa KOMaHAHON M WHAWBHAYaTbHOMN
paboThI TIpU perieHny OMoJI0rHYecKoi TTPo6IeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh
IIPUMEHEHHS TPYTIIOBBIX (HOPM B3aMMO/EHCTBHS TP pellleHnH yueOHOM 3a/auu;

BLIOMpAaTh TEMATUKy W METOJbl COBMECTHBIX [eHCTBUM C YUYETOM OOIMX
HWHTEpPeCOB M BO3MOYKHOCTEH Ka)k/I0T0 ujieHa KOJI/IeKTHBaA;



NpUHUMAaTh  LieJid  COBMECTHOW  [IesiTe/lbHOCTH, OpraHU30BbIBaTb U
KOODJHWHUPOBAaThb [EMCTBUSI MO €€ [JOCTW)KEHHWIO: COCTaB/ATh IlJIaH [IeMCTBUM,
pacrpejiefiiTh PO C YYETOM MHEHUN Y4YaCTHUKOB, OOCY>K/aTb pe3y/IbTaThl
COBMECTHOM paboThi;

OlLleHMBaTh KaueCTBO CBOEro BKJ3Jla M KaKJOTO YyuaCTHHMKA KOMaH[bl B
o011[rii pe3y/sbTar 1o pa3pab0TaHHBIM KPUTEPHSIM;

rpejJiaraTh HOBbIE TIPOEKThbI, OLIEHWBaTh WJed C TIO3ULUA HOBH3HBI,
OpUTMHAIbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTH;

OCYLIeCTB/ISITh TO3UTUBHOE CTpaTernyeckoe TIOBeJieHMe B Pa3/IMUHbIX
CUTYaL[UsIX, TIPOSIBJISITH TBOPUECTBO M BOOOpakeHUe, ObITh MHULIMATUBHBIM.

OBjajieHrie yHUBEPCATbHBIMHU Pery/JIATUBHBIMHU JeHCTBUAMM:

1) camoopraHu3anus:

WCTI0/Tb30BaTh OWOSOrMYecKre 3HAHUS [Ji BbIAB/IEHUS TIPOO/eM U UX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYyaLUsX;

BLIOMpaTb Ha OCHOBe OMOJIOTUUECKUX 3HAHUU Iie/ieBble W CMbBIC/IOBBIE
YCTAaHOBKU B CBOMX JIEMCTBUSIX W MOCTYMNKax IO OTHOILIEHHIO K >KUBOUW MPUpOJie,
CBOEMY 37I0POBBIO U 3/10POBbI0 OKPY KaIOIIIUX;

CaMOCTOSITeJTbHO OCYILLeCTBJISAITh MO3HaBaTeIbHYI0 [1eATe/bHOCTh, BbISIBJISTH
rpo0siemMbl, CTaBUTh M (HOPMY/IHMpOBaTh COOCTBeHHbIe 3a/laud B oOpa3oBaTebHOM
JesiTeNTbHOCTU U YKU3HEHHbIX CUTYalUsX;

CaMOCTOSITeJTLHO ~ COCTAaB/ISATH IUIaH pellleHus Tpo0/ieMbl C  YUETOM
MMEIOIIUXCSl PeCYPCOB, COOCTBEHHBIX BO3MOKHOCTe! U MpeArIouTeHUH;

JlaBaTh OI[eHKY HOBBIM CUTYaI[UsIM;

PACIIUPSATh PaMKH yueOHOTo TIpe/]MeTa Ha OCHOBE JIMUHBIX TIPe/[TIOUTeHH;

Jie/laTh OCO3HAHHBIN BHIOOD, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTH
3a pelleHue;

OLIeHUBaTh IPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh  (POPMHPOBAHUIO U TIPOSIBJIEHUIO IITMPOKOM 3pYAUIINA B
pasHbIX 00/1aCTSIX 3HAHWMN, TOCTOSHHO IIOBBHIIIATh CBOM 00Opa3oBaTe/bHbINA H
KY/IbTYPHBIA YDOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OL|€HKY HOBbIM CHTYal[usiM, BHOCHUTb KOPPEKTHBBI B [IeTe/IbHOCTh,
OLleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LieJisIM;

BJaZileTh  HaBbIKAMU  T03HaBaTeIbHOW  peduieKCMM KaK  OCO3HaHUs
COBepIlIaeMbIX [IeCTBUM U MBICUTE/NbHBIX TPOIECCOB, WX pe3yJbTaTOB W
OCHOBAHHM, WCIOIB30BaTh MPUEMBbI pedieKCHM /i1 OI[eHKH CUTYyalldd, BbIOOpa
BEPHOT0 pellleHus;

yMeTb OL|€EHWBaTb PUCKM ¥ CBOEBPEMEHHO TMPUHUMATh peLIeHusl M0 HX
CHIDKEHMIO;



TPUHMMAaTb MOTMBBI M apryMeHTbl [ADYrMX 0PU aHaJu3e pe3y/bTaToB
JleATe/IbHOCTY;

3) npuHsTHe Cebsi U APyruxX:

NIPUHUMATD Cebsl, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

MPUHMMAaTb MOTMBBI M apryMeHTbl JDYTMX T0PU aHaJu3e pe3y/bTaToB
JleATe/IbHOCTY;

NpU3HaBaTh CBOE TIPABO Y MPaBO APYTHX Ha OLLKOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TIO3UL[MH JIPYTOTO UeoBeKa.

INPEAMETHBIE PE3YJ/IBTATBI

[TpengMeTHbIe pe3ysibTaThl O0cBoeHHsi TporpamMMbl COO mo 6Guonoruu Ha
6a30BOM ypOBHE BK/IFOUAIOT Ccrieliduueckye fjis yueOHOro rpeaMeTa «Bbuosorus»
HayuHble 3HaHWs, YMeHHs U CIoco0bI IefiCTBHI M0 OCBOEHHIO, UHTepIIpeTal[ii 1
nipeoOpa30BaHKI0 3HAHWM, BUABI JesSTeIbHOCTU 110 TIO/IyYeHHI0 HOBOTO 3HAHUS U
MIPUMEHEHHWIO0 3HAaHWM B PA3/IMUHBbIX YUeOHBIX CHUTYyal[UsiX, a TakKKe B peasibHbIX
JKU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C OwWosiorveid. B mporpamMme mnpeaMeTHbIE
pe3y/bTaThl TIPeJCTaB/eHbI 110 To/laM 00yUYeHusl.

[IpeameTHBIE pe3ynbTaThl OCBOEeHUs yueOHoro rpeamera «buosorus» e 10
K/lacce [O/KHBI OTPaykaTh:

cOpMHUPOBAHHOCTH 3HAHUI O MecTe U POd OUOJIOTHUN B CUCTEMe HayuyHOTO
3HaHUSI eCTeCTBeHHbIX HayK, B (OpPMHUPOBaHWU COBPEMEHHOW eCTeCTBEeHHO-
HayYyHOM KapTUHbI MHpa U HayYyHOTO MHMPOBO33DEHUs, O BK/IaJle POCCUUCKUX U
3apy0e)KHbIX YUEHBIX-OMO/IOTOB B  pa3BuTHe Ouonoruu, (QyHKIMOHAILHON
rPaMOTHOCTHU Yeji0OBeKa /J1s pellieHus )KU3HeHHbIX 3a/ay;

yMeHUe pacKpbIBaTh COjlep)KaHue OHO/IOTHYecKUX TepMUHOB W TIOHSITHIA:
)KU3Hb, KJeTKa, OpraHu3M, MeTabosusM (oOMeH BellleCTB W MpeBpailleHre
3HEpPruu), ToMeocTas (CaMoperyJsiljusi), ypOBHeBasi OpraHv3aLusi KUBbIX CUCTEM,
CaMOBOCTIpOM3Be/ieHHe (PernpoyKLKs), HacaeICTBeHHOCTb, U3MEHUUBOCTb, POCT U
pasBuUTHE;

yMeHWe u3/iaraTb OuosiorTHueckue TeopuM (K/IeTOYHasi, XPOMOCOMHas,
MyTal[MOHHasl, I[eHTpa/ibHasg JorMa MOJeKy/asspHOW Ouosiorun), 3akoHbl (T
Mengensi, T. Moprana, H. . BaBwioBa) u yuenus (o 1jeHTpax MHOToobpasus u
TIPOUCXOKJEHUs KYJbTYpHbIX pacTteHuid H. V. BaBuioBa), onpenensTe rpaHULIbI
VX TIPUMEHHUMOCTH K )XKUBBIM CUCTEMaM;

yMeHUe BJa/leTh MeTO/laMyd Hay4YHOr o MOo3HaHusl B 6uosioruu: HabmoieHre u
OMNMCaHWe >XUBBIX CUCTEM, MPOLIECCOB W SIBJIEHWW, OpraHu3alids WU TpOBeJeHHe
OMOMOTMUECKOTO  JKCIIePUMEHTa,  BBbIIBDKEHHWE  TUIIOTe3bl,  BbIB/IEHHUE
3aBUCUMOCTH MeXAY WCC/IeyeMbIMU BelUUMHaMH, OObsCHeHHe TOoTyYeHHbIX



pe3yJIbTaTOB, WCIIO/b30BAaHHBIX HAYUHBIX TMOHSATHM, TEOPUM W 3aKOHOB, YMeHHe
Jles1aTh BBIBO/IbI HA OCHOBAHWU TIOTyUeHHbBIX pe3y/bTaToB,;

yMeHHe BbIJIeJIATh CYIl[eCTBeHHbIe TPHM3HAKHW BUPYCOB, KJIETOK TMPOKAapPUOT U
9YKApHOT, OJHOK/JETOUYHbIX W MHOTOK/JIETOUHBIX OpraHHW3MOB, OCOOEHHOCTH
mpoijeccoB: oOMeHa BellleCTB W TIpeBpallleHUsi SHepPruy B KieTke, (OTOCHHTe3a,
MJIaCTUYECKOT0 M JHepreTyeckoro oOMeHa, XeMOCHHTe3a, MHTO3a, Melo3a,
OTJIOZIOTBOPEHUS, PAa3MHOXXEHMs, WHAWBUAYaJbLHOTO pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

yMeHUe TPUMEHSITh TI0JyueHHble 3HaHWS /i1 00bsCHEeHUs OMOOrudyecKux
TIPOLIECCOB W SIBJIEHWH, /1Sl TIPUHSTHS MPAKTUUYECKUX pelleHur B MOBCeJHEBHOU
JKU3HU C Lenblo obecrieyeHusi 0e30MacHOCTH CBOEro 3/0POBbs U 3/JOPOBbS
OKPY>KaIOIIUX JTI0fiel, COO/TI0jeHrsT HOpM I'PaMOTHOT'O TTOBeZIEHHs] B OKPY KaroIliei
TIPUPOJTHOM Cpejfle, TIOHMMaHWe He0OXOJUMOCTH WCIOIb30BaHUS [JOCTYKEHUM
coBpeMeHHOW  Ouosiorud W OMOTEXHOMOTWA IS palMOHA/LHOTO
TIPUPO/IOTIONh30BaHMS;

yMeHue pellaThb 3J/leMeHTapHble TeHeTHUueCKue 3aZlaud Ha MOHO- U
AUTHOpUIHOe CKpellliBaHWe, CLeTJIeHHOe Hac/e/j0BaHhe, COCTaB/IsATh CXeMbl
MOHOTMOPHUIHOTO CKpeIWBaHUs [/s1 TIpe[CKa3aHUs HacleloBaHUsl TIPU3HAKOB y
OpraHu3MOB;

yMeHUe BBINIOJIHATL JlabopaTOpHBbIE W TIpaKTUUeCKHWe paboThl, CO0/II0/IaTh
TIpaBu/Ia Mpy paboTe ¢ yueOHBIM U 1aO0PaTOPHLIM 000pYAOBAHHUEM;

yMeHWe KPUTUUeCKd OlleHWBaTh W HWHTEPIpPeTUpOBaTh HWH(MOPMALIMIO
OMOIOTUYECKOTO  COJIepP)KaHUs], BK/IIOUAOIIYI0 TICEeB/[OHAyUHble 3HAHUS U3
pa3MUHbIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM MH(MOPMaIUK, HayYHO-TIOMY/ISpHbIe
MaTepuasbl), 3THYEeCKHe acCreKTbl COBPeMeHHBbIX WCC/IeJOBaHUM B OHOJIOTHH,
MeAULIHe, OMOTeXHOIOTUH;

yMeHHe CO03/[jaBaTb COOCTBeHHbIe TIMCbMEHHble W YCTHbIe COOOIIeHMs,
0006111251 610/IOTHYECKYI0 MH(DOPMALIUIO U3 HECKOMBKUX HWCTOUYHHUKOB, 'PAMOTHO
WCTI0/Tb30BaTh TIOHATHUWHBIN armapar OMOIorUH.

[IpenmeTHBIE pe3y/lbTaThl OCBOEeHUs yuebHoro rpeamera «buosorus» e 11
K/1acce [10JDKHBI OTPaXkaTh:

cchopMHUPOBAHHOCTh 3HAHUM O MeCTe W PO OMOJIOTHM B CUCTEMe HayUHOTO
3HaHHSI eCTeCTBEHHbIX HayK, B (HOpMHPOBAaHUM COBPEMEHHOW eCTeCTBeHHO-
HayYHOW KapTHWHBI MHpPAa U HAayYHOTO MUPOBO33DeHHUs], O BK/aJile POCCUUCKUX U
3apy0e)KHbIX yuEHbIX-OMO/IOTOB B pa3BuTHe Ouonoruu, (QyHKIMOHAILHOMN
IPaMOTHOCTHU uejioBeKa /sl pellieHus >)KM3HeHHBIX 3a/lay;

yMeHUe pacKpbIBaTh COjlep)KaHue OHO0/IOTHYecKMX TepPMUHOB W TIOHSITHMA:
B/, TIOMYJIsALYsA, TeHO(MOH/, SBOIOLMS, ABWKYIlMe Ch/bl ((haKTOpbI) 3BOHOLUH,
MIPUCIIOCOO0/IEHHOCTh OpPraHM3MOB, BUI000pa3oBaHue, 3KOJIorhuYeckre (hakTophl,



9KOCHUCTeMa, TIPOAYLIEHTbI, KOHCYMEHThI, peAyIeHTbl, I[el  ITUTaHUS,
9KO0JIOTHYecKasi TipamMuza, bruoreoreHo3, brocdepa;

yMeHUe u3iaraTb Ouosoruueckve Teopud (3BOJIIOLIMOHHAs Teopusi Y.
[apBUHa, CUHTeTHUYeCKasi TeOpHUsi SBOJIIOLIMK), 3aKOHbl U 3aKOHOMEPHOCTU
(3apoppiieBoro cxogcrea K. M. Bspa, uepejoBaHWs T/laBHBIX HaripaB/IeHUU U
nytedt ssomoruu A. H. CeBepijoBa, yuenuss o 6uocdhepe B. . BepHazckoro),
OTIpe/ie/IiTh TPAHMIIBl X TIPUMEHUMOCTH K >KUBBIM CHCTEMaM;

yMeHUe B/a/leTh MeTOAaM{ HayuHOro 1Mo3HaHus B Ouosorvu: HabmoneHue u
OTMCaHWe >KUBBIX CHCTEM, TPOILIeCCOB W SIBJIEHWM, OpraHMW3al[usi U TIpOoBefieHHe
OUOMOTMUeCKOTO  JKCIepUMeHTa,  BbIIB)KeHHWEe  TUIOTe3bl,  BbisB/IeHUE
3aBUCUMOCTH MEXy HCC/IeAyeMbIMU BeMUMHAMK, OObCHEHHWe TIOTy4YeHHbIX
pe3y/bTaToB, UCII0/Ib30BaHHBIX HAyUHBIX TOHATHMN, TeOpUW U 3aKOHOB, yMeHUe
Jies1aTh BBIBO/IbI HA OCHOBAHUH TIO/TyUeHHBIX Pe3y/bTaToB,;

yMeHWe BbIIeJISITh CYIleCTBeHHble TIPU3HAKW CTPOeHUs] OMOI0rudecKux
00BEKTOB: BHWIOB, TIOMYJIAL[MM, TPOAYLIEHTOB, KOHCYMEHTOB, peAyleHTOB,
OUOreolleHO30B M IKOCHUCTEM, OCOOEHHOCTH TIPOLIECCOB: HAC/e[CTBEHHOM
W3MEHUMBOCTH, €CTeCTBEHHOTO O0TOOpa, BHA000pa30BaHUsA, MPUCIIOCO0/I€HHOCTH
OpPraHM3MOB, [IeHCTBUSI SKOJOTMUeCKUx (HaKTOPOB Ha OpraHM3Mbl, TlepeHoca
BEIIeCTB U TIOTOKA JHEPTMU B JKOCHUCTEMax, aHTPOIIOT€HHBIX W3MeHeHUW B
5KOCHCTeMax CBOEM MeCTHOCTH, KDPYroBOPOTa BeLeCTB U OUOTreoXuMHUUeCKHX
I[UKJ/IOB B Orocdepe;

yMeHUe TPUMEHSITh T0/lyueHHble 3HaHWS A/ 00bsCHeHUs1 OMOoornyecKux
MIPOLIECCOB M SIBJIEHUWM, [JJ/Is1 TIPUHATHS MPaKTUYECKUX peLleHWH B MOBCEJHEBHOU
KU3HU C 1iesiblo obecrieyeHust 0e30MacHOCTU CBOEro 3/0pPOBbSi U 37I0POBbSI
OKPY>KaIOIIUX JTofiel, COO/TI0jeHrsT HOpM T'PaMOTHOT'O TTOBe/IeHUs] B OKPY KaroIliei
TIPUPOJTHOM Cpejfie, TOHMMaHWe HeoOXOJUMOCTH WCIOIb30BaHUS [JOCTYIKEHUM
CcoBpeMeHHOW 610/I0THH /17151 paliiOHA/IbLHOTO MPUPO/0TI0/Ib30BaHMUS;

yMeHUe pellaTh 3/ieMeHTapHble OMOJIOTHYeCcKUe 3a/lauM, COCTABJISATh CXEeMbI
TiepeHoca BelljeCTB ¥ SHePTUY B 9KOCHCTeMax (LIeMy TTUTaHYs);

yMeHHe BBITOHATL JlabopaTOpHble W TIPAKTHUeCKre paboThl, COOMOAATH
TipaBu/a Mpy paboTe ¢ yueOHBIM 1 1abOpaTOPHLIM 000pyI0BaHUEM;

yMeHWe KPUTHYeCKH OIeHWBaTb W HWHTEPIIPeTUpPOBaTh WHGMOPMAIUIO
OMOMOTMUeCKOTO COZIep>KaHUs, BK/IIOYAIOIYI0 TICeBJOHAayYHble 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeJiCTBa MacCOBOM MH(OPMALMU, HayUHO-TIOMY/IsIpHbIE
MaTepuasnbl),  paccMaTpuBaTb  rjoOasbHble  3KOJIOTUYECKHWe  TpoOseMbl
COBpPEMeHHOCTH, )OPMUPOBATH 110 OTHOIIEHUI0 K HUM COOCTBEHHYIO TO3ULIUIO;

yMeHUe CO03[jaBaTh COOCTBEHHBbIe IMMCbMEHHble U YCTHBIE COOOIIeHus,
0000111ass 61o/TIorMuecKy0 WHGOPMALUI0 U3 HECKOIbKHUX WCTOYHHKOB, TPaMOTHO
MCTI0/Tb30BaTh MOHATHUHHBIN arnmapat OMoI0ruu.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KonuuecTBo yacoB J/IeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM (udpoBbIe)
Ne n/m KontpoabHble | TIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/IbHbIE
padoThI padoTsI
pecypchbl
bubmioreka LIOK
1 b 2 0.5
HOTIOTHA KaK fdyKa https://m.edsoo.ru/7f41c292
bubmioreka LIOK
2 JKuBbIe CUCTeMbI U UX OpraHU3aLys 1
https://m.edsoo.ru/7f41¢292
. bubmioreka LIOK
3 XUMHUUECKUH COCTaB U CTPOEHUE KIIeTKU 8 1
https://m.edsoo.ru/7f41¢292
4 JKu3He1esiTeIbHOCTD KJIETKU 6 Brbmorexa LOK
https://m.edsoo.ru/7f41c292
c Pa3sMHOKeHUe U UHAVBUya/IbHOE pa3BUTHE 5 1 bubmuoreka IIOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
6 HacnepcrBeHHOCTh U U3MEHUMBOCTD 3 15 Bubmoteka LIOK
OpraHu3MOB ) https://m.edsoo.ru/7f41c292
7 Cestekijust opraHu3MoB. OCHOBBI 3 bubnuoreka LIOK
OUOTEXHOIOTUU https://m.edsoo.ru/7f41c292
bub6 OK
8 Pe3epBHOe Bpems 1 nomorexa I
https://m.edsoo.ru/7f41c292
OBILIEE 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 K/TACC

Ko/muecTBo yacos JJIEKTPOHHBIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne n/nm Konrpobaeie | IIpakTHyeckue
NMporpamMMsbI Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchl
bubmioreka LJOK
1 1
DBOJOLHOHHAS GUO/OrH J https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBeHVe U pa3BUTUE XKU3HU Ha 9 0.5 bubnuoreka LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmoreka IIOK
3 @) 5 1
PTAHMEMBL I OKpYaIotias cpeaa https://m.edsoo.ru/7f41cc74
bubmioreka LIOK
4
Coo0111eCTBa ¥ 3KOJIOTMUECKHE CUCTEMBI 9 hitps://m.edsoo. r/7f41cc74
bubmioreka LIOK
P 2
> G3EPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'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




ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KommuectBo yacos JJIEKTPOHHbIe
uudpoBbie
Ne n/m | Tema ypoka Kourtposbublie | IIpakTnuyeckue
Bcero o0pa3oBare/IbHbIE
padoThI padoThI
pecypchl
bubmioTeka LIOK
1 buosiorusi B cucteMe Hayk 1 https://m.edsoo.1u/863e6122
https://m.edsoo.ru/863e632a
MeTo/ibl T03HaHUSI )KUBOM TIPUPO/IBI.
5 [TpakTtrueckast pabora Ne 1 1 0.5 Bubmioreka IIOK
«/crnonb30BaHye pas3/MuHbIX MeTOL0B TPy ) https://m.edsoo.ru/863e6122
W3yUeHUH OMOIOrMYeCcKrX 00bEeKTOB»
3 buosornueckre cucTemsl, TIPOLECCHI U UX 1 bubmmoreka LIOK
n3ydeHue https://m.edsoo.ru/863e6564
4 XHWMHUUeCKUM COCTaB KieTKu. Boga u 1 bubmmoreka IIOK
MHHepaJ/IbHbIe COJIU https://m.edsoo.ru/863e674e
bubmmoreka LIOK
5 benku. CoctaB u cTpoeHue 6eKOB 1 nomotexa I
https://m.edsoo.ru/863e6b72
depmeHTHI — OHOJ/IOTHUECKHE
KaTtasm3aropsl. JlaboparopHast pabora Ne 1
. Bubmoreka IIOK
6 «/3yueHre KaTaIUTUUECKOW aKTUBHOCTH 1 0.5
https://m.edso0.ru/863e6b72
¢epMeHTOB (Ha prMepe amMu/ia3bl WK
KaTasiasbl)»
bubmoTeka [IOK
7 Yrneeoppl. JIUmyuabl 1
A A https://m.edso0.ru/863e6870
8 HyxkerHoBble KUC10TbL. AT® 1 Bubmioreka IIOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e6d5c

MCTOPI/IH U METOAbI U3yUEHH K/I€TKU.

bubmmoreka IIOK

9
Knerounas Teopus https://m.edsoo.ru/863e6e88
10 KneTka Kak 11e/T0CTHasi )KUBasi CUCTeMa
CTpoeHre 3yKapuoTUUeCKOU K/IeTKHU.
JlabopaTopHast pabota Ne 2 «/3yuyeHue Bubmioreka IIOK
11 CTPOEeHUs K/IeTOK paCTeHHH, )KUBOTHBIX, 0.5 https://m.edso0.ru/863e6£f0
rprubOB 1 OaKTepHii 10/ MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKDOIIpernapaTax U UX OMUCcaHue»
bub OK
12 OOMeH BeILeCTB WK MeTaboM3M nomorexa L
https://m.eds00.1ru/863e766¢
Bubmoreka ITOK
13 doTocrHTe3. XeMOCHHTEe3 nbsmorexa L
https://m.edsoo.ru/863e7c98
o Bubmoreka IIOK
14 OHepreTUUeCcKUii 00MeH nomotexa I
https://m.edsoo.ru/863e7aae
JKvi3HeHHBIN LMK K/IeTKU. [lesleHue KIeTKHU.
Muro3. JTabopaTopHast pabota Ne 3
15 «HabsrogeHre MUTO3a B KJIeTKaX KOHUMKA 0.5 Brbmorexa LIOK
A ) https://m.edsoo.ru/863e7dc4
KOpelllKa JTyKa Ha TOTOBBIX
MHUKpOIIpernaparax»
16 BuocunTe3 benka. Peakijysi MaTpUUHOTO Bubmioreka IIOK
CHHTe3a https://m.edsoo.ru/863e796e
bubmoTeka [IOK
17 Tpaucianus — buocuHTes beka
P 1 https://m.edsoo.ru/863e796e
bubmioTeka LIOK
18 HexknerouHble GOPMBI )KU3HU — BUPYChI
bop Py https://m.edsoo.ru/863e7540
19 ®OopMBI pa3MHOXKEHHWSI OPTaHNU3MOB bubmoTeka LIOK

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6d5c

https://m.edsoo.ru/863e831e

bubmioTeka [IOK

20 Metios
https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE TIOJIOBBIX K/IeTOK.

91 OmutopoTBopeHye. JTabopaTopHasi paboTa Ne 0.5 bubmmoreka LIOK
4 «/3yuyeHue CTpOeHHUs M0JIOBLIX K/IeTOK Ha ' https://m.edsoo.ru/863e81b6
rOTOBBIX MUKpOIIperapaTax»

22 NupuBryanbHOe pasBuTHe OPraHu3MOB Bubmiotexa OK

ARBIAY P P https://m.eds00.ru/863e8436

73 I'eHeTrika — Hayka O HacCJ/ieICTBEHHOCTU U bubmmoreka LIOK
W3MEeHUYUBOCTHU https://m.edsoo.ru/863e86£2

24 3aKOHOMEepHOCTU HacJleJOBaHus [IPU3HAKOB. Bbubmmoreka IIOK
MoHOrubpHuIHOE CKpeluBaH1e https://m.edsoo0.ru/863e8878

55 urubpugHoe cKpelyBaHue. 3aKOH bubmmoreka LIOK
He3aBUCUMOr0 Hac/ie[JOBaHUA MPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOe Hac/le/loBaHUe TPH3HAKOB.

JlaboparopHast pabota Ne 5 «/3yueHue
bubmioTeka [IOK
26 pe3y/bTaToB MOHOTUOPUHOTO U 0.5
https://m.edsoo.ru/863e8c60
JUTHOPUIHOTO CKpeILMBaHUs Y IP030(HIIbI
Ha rOTOBBIX MUKpOIIperiapaTax»

57 ['enetuvika nona. HacmegoBaHue NpuU3HaKoB, bubmmoreka IIOK
CLIeIJTIeHHBIX C I10JIOM https://m.eds00.ru/863e8c60
W3menunBOCTh. HeHacieicTBeHHast
M3MeHUHBOCTb. JIabopaTopHast pabora Ne 6.

28 N3yuenne MoaudUKaIIMOHHOM 0.5 Bubmmorexa LIOK

y A H ' https://m.edsoo.ru/863e8efe
HM3MEHUYUBOCTH, IMOCTPOEHKE BapUALIMOHHOTO
psZia U BapUALIMOHHOM KPUBOW»
29 HacnencrBeHHast U3MEHUMBOCTb. 0.5 bubmoTeka [IOK



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e

JlaboparopHast pabota Ne 7. «AHamu3
MyTalui y 1po30(dHUIbl Ha TOTOBBIX

https://m.edsoo.ru/863e8efe

MHUKpOIIperaparax»
30 ['eHeTtrika yenoBeka 1 Bubmmorexa TIOK
https://m.edsoo0.ru/863e8d78
Pe3epeHbIit ypok. O600IIIEHHE 10 TeMe
31 «HacnencTBeHHOCTE ¥ U3MEHUYMBOCTD 1
OpraHu3MOB»
32 Ceslek1i1s KaK HayKa U mporiecc 1 Bubmmorexa LIOK
https://m.edsoo.ru/863e9214
33 MeTtopbl ¥ AOCTUKEHHUS CeJTeKLIUM pacTeHU! 1 bubmmoreka IIOK
U JKUBOTHBIX https://m.edsoo.ru/863e9214
bubmioTeka LIOK
34 buoTexHo/10rUsi Kak 0Tpac/b MPOU3BO/ICTBA 1
https://m.edso0.ru/863e9336
OBLIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34



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

11 K/TACC

Ko/mmuecTBo yacoB JJIeKTPOHHBbIe
Ne ara 1@ppoBbIe
Tema ypoka Kontposbaeie | IIpakTHyeckue A op
n/n Bcero u3yueHusi | obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 OBOJIIOLIMS U METO/Ibl €€ U3yUyeHUst 1 Bubmmotexa IOK
H A Y https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTHs NpefcTaBIeHUI 1 bubnmoreka LIOK
00 3BOTIOLIUU https://m.edso00.ru/863e9570
b K
3 Mukpo3BosroLys 1 ubmotexa O
https://m.edsoo.ru/863e9cle
[Tonynsuus Kak s7eMeHTapHast
eJVMHULIA BHU/Ia U SBOJIFOL[MH.
AMHILG BIA 4 bubmoreka LJOK
4 JTabopaTopHas pabora Ne 1 1 0.5
https://m.edsoo0.ru/863e99c6
«CpaBHeHue BU/IOB 110
MOP(0/IOrUueCKOMY KPUTEPHIO»
c [BrKy1e CUibl (3/1eMeHTapHbIe 1 bubmoreka IIOK
(bakTOpBI) IBOMIOLIUU https://m.edsoo.ru/863e9da4
bubmoreka LJOK
6 EctecTBeHHbIM 0TOOD U ero (opMbI 1
P op https://m.edsoo.ru/863e9ed0
PesysibTars! 5BOJIIOLIMK:
TIPUCIIOCOO/IEHHOCTb OPTaHNU3MOB U
7 BugoobOpa3oBanue. JlabopaTopHasi 1 0.5 bubnuoreka LIOK
pa6ora Ne 2 «OmnucaHue ' https://m.edsoo.ru/863e9fde
TIPUCIIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHUTE/IbHOI'O XapakTepa»
8 Hanpasnenus u nytu 1 bubnmroreka LJOK



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863ea20e

>KU3HU Ha 3emiie»

MaKpO3BOJIFOLIUU https://m.edsoo.ru/863e9cle
9 HeobpaTUMOCTb 3BOJTIOIUH
10 Vicropus Xu3HU Ha 3emiie U MeTO/Ibl
e€ u3yueHus
1 ['urnoTe3bl MPOMCXOXAEeHUS KU3HU bubmioreka LJOK
Ha 3emsie https://m.edsoo.ru/863ea5a6
1 PasBuTHe )X1U3HU Ha 3emJie Mo 3pam U bubmoreka LIOK
repuojam https://m.edsoo.ru/863ea6be
OCHOBHBIEe 3Tarlbl 3BOIIOLUU
pPacTUTeIbHOIO U JKUBOTHOI'O MHpa.
13 [TpakTrueckast pabora Ne 1 0.5 bubmoreka LIOK
«/13yyeHre UCKOTIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHUl U )KUBOTHBIX B
KOJIJIEKLIASX»
14 CoBpeMeHHas crcTeMa bubnuoreka LIOK
OpraHUYecKoro Mupa https://m.edsoo.ru/863ea48e
bubmoreka IIOK
15 OBoUMIOLMS UesioBeKa (aHTpOMoreHes) 1
https://m.edsoo.ru/863eac2c
16 OBwxy1iiue cumbl (hakTopsl) Bbubmoreka LIOK
aHTpOIIoreHes3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIuU 3BOJTFOLIUU
yesioBeKa
18 YestoBeueckue packl U IPUPOLHbIE bubnuoreka LIOK
afianTalyu yejoBeKa https://m.edsoo.ru/863eaea2
PesepBHbIit ypok. O60011IeHIE TIO
19 TeMe «BO3HUKHOBeHUe U pa3BUTHe



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863e9c1e

20

OKOJIOTUs Kak HayKa

Cpe/ibl 00MTaHUS U KOJIOTHUYECKHE

bubnuoreka IIOK

21
(hakTopbl https://m.edsoo.ru/863eafec
Abuotrueckre GakTOphbI.
JlaboparopHas pabota Ne 3.
«Mopdosnoruueckue 0CoOOeHHOCTH
. bubmoreka IIOK
22 pacTeHUM U3 pasHbIX MeCT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlaboparopHasi paboTta
Ne 4. «Bnusinve cBeTa Ha poCT U
pa3BUTHE UePEHKOB KoJieyca»
bubmoreka LJOK
23 buoTtnueckue akTopsl
¢ P https://m.edsoo.ru/863eb348
JKonoruueckrie XxapakTepuCTUKU
norysisiuu. [IpakTuueckast pabora
24 Ne 2 «ITogCcuéT MI0THOCTU 0.5
TIOMYJISILUM pa3HbIX BU/OB
pacTeHu»
o5 Coo0bi1iecTBa OpraHu3MOB — bubnuoreka LIOK
OMolLIeHO3 https://m.edsoo.ru/863eb46a
%6 OKOJIOTUUeCKUe CUCTEMBI bubmoteka LIOK
(2KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHbIe MOKa3aTe/lnu 3KOCUCTEMBI.
27 OKOJIOTHYeCKre NMpaMU/bI bubmorexa IOK
. DaMupL. https://m.edsoo.ru/863eb5fa
CaoiictBa 3k0cucTeM. CyKreccus
28 [TprpoaHbIe 5KOCHUCTEMBI
29 AHTpOIIOreHHbIe 3KOCUCTEeMBbI
30 buocdepa — ryobampHas bubmoreka LIOK

5KOCHCTeMa 3eM/Iu

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec

31 3aKOHOMEPHOCTH CYLL[eCTBOBaHUS 1 bubnuoreka LIOK
buocdepsl https://m.edsoo.ru/863ebd16

32 YenoBeuecTBO B brocdepe 3emiu 1

33 Cocy1ecTBoBaHMEe TIPUPOLI U 1 bubmoreka LIOK
yej0BeyeCcTBa https://m.edsoo.ru/863ebale
Pe3epBHbIii ypok. O60011I€HE TEMBI

34 «Coo011jecTBa ¥ 3KOJI0TMUeCKUe 1
CHUCTEeMBbD»

OBIIEE KOJIMYECTBO YACOB I10 34 55

ITPOI'PAMME



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebd16
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JlonoHUTe/IbHAA TUTepaTypa AJIA yUYHuTe st

MyxamempkanoB U.P. Tectsl, Grumrjoripockl 1o obireii 6uosioruu:10-11k1.-M.: BAKO, 2017r.

Buonorus. 10 kmacc: moypouHsle 1uiaHsl 1o yuebHuky A.A. Kamernckoro, E.A. KpukcyHoBa,
B.B. Ilaceunuka /aBT.-cocT. 1.B.JIbiceHko. — Bonrorpaz: Yuuresns, 2019r.

Buonorus. 11knacc: moypounsle riaHbl o yuebuuky A.A. Kamenckoro, E.A. KpukcyHoBa,
B.B. [Taceunuka /aBT.-cocT.I'.B.UepennukoBa. — Bosrorpaz: Yuurens, 2020r.

bruonorus. OcHOBBI reHeTHKU. MeHzIe/IM3M: YPOKHU C UCTIOIb30BaHUEM MOZY/IbHOU
TexHonoruu.10 kmacc / aBT.-cocT. B.M.JKykoB.- Bosrorpaz: Yuurens, 2021r.

MepnukoB b.M. Buonorus: ¢opmbl 1 ypoBHU Ku3HU. - M., [IpocBettienue, 2017r.

http://catalog.iot.ru/ Katajsor obpa3oBarenbHbIX pecypcoB cetd iHTepHeT

JIuTeparypa /i yyaluxcs
O6mmas buonorus. 10 knacc: yueb. ais1 obijeobpasosat. yupexxzaenuii / B. B. [Taceunuk, A. A.
Kamenckwii, A. M. Py61ioB u ap —M.: TIpocBertiienue, 2020.
O6mmas buonorus. 11 knacc: yueb. ais1 obijeobpasoBat. yupexxzaenuii / B. B. [Taceunuk, A. A.
Kamenckuii, A. M. Py6uioB u gp —M.: TIpocselijeHue, 2021r.

JlonosHUTeIbHAA JIUTepaTypa Al y4alMXxcs

Myprasus .M. 3azaun 1 ynpakHeHust 110 061ieit 6roorun: mocodue st yuurenei.-M.:
nipocBeljeHue, 1981. KpaBuenko M.A. buosorusi: yueOGHO-TIpakTHUeCKHM CripaBOYHUK. — POCTOB-Ha-
Hony: ®enunkc,2019r.

Jleme3a H.A. buosiorusi B 5K3aMeHal[MOHHBIX BOMPOCAX U OTBeTaX /il abUTyPUEeHTOB,
perneTuTOpoB, yuutenei. — CI16.: Bukropus nttoc, 2017.

-Pe3anoBa E.A. , AuToHoBa I.I1., Pe3anoB A.A.. buoorus uenoBeka. B Tabuijax u cxemax.-
M, 2019r.

Yebwmues H.B., I'y3ukona I'.C, Jlazapesa FO.b., Jlapuna C./. buonorusi. HoBelimit
CrpaBOYHUK. — M.: MaxaoHn, 2017.

barye A.C., T'ynenkoBa M.A., EneneBckuii A.I'. buosnorus. BosbIiioi cripaBOuHUK A1t
IKOJIbHUKOB UM noctynaroiux B BY3s1. — M.: [Ipoda, 2017..

®pocuH B.H., CuBorsiazoB B.W. 'oToBUMCS K e JUHOMY TOCYJapCTBEHHOMY 3K3aMmeHy. O01ijast
6uosnorus.-M.: [Ipoda, 2017T.

Boponuos H.H., Cyxopykosa JI.H. OBomtouusi oprannueckoro mupa: ®axynabratuB. Kypc.:
[Tocobue st 9-10 k. cpef. mik.- M.:TIpocsernienue,2017r.

Kucenea 3.A.Kuura s uteHus 1o gapsuHusmy. M.: [Ipocserjenue, 1970.

Borpanosa T.J1., Conogosa E.A. Buonorus. CripaBOYHUK /1J1 CTaplieK/1aCCHUKOB U
rocTynarommx B By3sl. - M.: ACT-nipecc, 2006.

http ://maratakm.narod.ru/intsch. htm VHTepHeT pecypchbl_/i/isl IKOJTBHUKOB

Marepua/ibHO-TeXHHYECKOoe o0ecreueHne
ITeuyaTHBIE MOCOOUA
ITopTpeThl yueHbIX OHOIOrOB
Tabu1BI

TexHuueckue cpeacrBa o0yuenus (Cpegcrea IKT)
MynbTUMe IUNHBIA KOMIBIOTED

MynbTHMea MPOeKTop

OKpaH

[{ucdpoBori MUKPOCKOTI

YueOHo-IpaKTHYECKOE U YU4e0HO-/1abopaTopHOe 000pyAOBaHue


http://maratakm.narod.ru/intsch.htm
http://catalog.iot.ru/

ik E

o

KommiekT MukpornpenapatoB «O01ijasi 6uosorusi»

MMKPOCKOIT IIKO/IbHbIH

Habop xuM.mocy/1bl ¥ MPUHAIEXKHOCTeH 110 6ronoruu as gem. pabot.(KJOBY)

Habop xum.Tmiocyibl ¥ pUHaAJIEXH. A1 1ab. pabot mo 6uosoruu (HITBJT)

KoMmruiekT mocy/ibl v IPUHA/IIEXKHOCTEH [/t TIpOBe/ieHus1 jlabopaTopHbIX paboT. Britouaet
TIOCY [y, TIpernapoBajibHbIe TIPUHAZJIE)KHOCTH, TIOKPOBHBIE U NPeMeTHbIe CTeK/Ia U JIp.

Mogenu u Mynsbky
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