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ITOSACHUTEJ/IbHASA 3AITNCKA

ITpu pa3paboTke MporpaMMbl MO OHOJIOTUHA TEOPETUUECKYHO OCHOBY ISt
oripefieJieHUsT TIOAXO0J0B K (DOPMUPOBAHHMIO COZIEp>KaHUsT yueOHOro mpeameTa
«buonorus» cocraBuId: KOHLenTyanabHble mnosiokeHuss PI'OC COO o
B3aMMOOOYC/IOBJIEHHOCTH  IieJiel, COJep)KaHusl, Ppe3y/JbTaTOB OOy4YeHHs W
TpeOOBaHHMM K YPOBHIO TTO/IFOTOBKM BBIITYCKHHUKOB, TI0JIO’KEHHUST 00 00IUX [Ie/IsX U
MIPUHIIATIAX, XapaKTepU3YIOI[UX COBPEMEHHOE COCTOSTHHME CHCTEMbI CpPeJHero
obmiero oOpa3zoBanuss B Poccuiickoii Pegeparuu, a Takke TIIOJIOXKEHHS O
cnerrduke OHO/IOrKY, €€ 3HaUeHHUU B TTO3HAHUM YKUBOM MPUPO/ILI B 00eCIIeueHUH
CYIIIeCTBOBAHMS uejioBeueckoro obirectBa. CoriiacHO Ha3BaHHBIM TIOJIOMKEHHSM,
orpeie/ieHbl OCHOBHBIE (PYHKIIMU ITPOrPaMMBI IT0 OUOIOTUH U €€ CTPYKTYpa.

[Iporpamma 10 OuonOrMM JAET MpejCTaBAeHHe O Iendax, o0 oOrei
CcTpaTernd OOyuYeHHs, BOCIIMTAHUSI W Ppa3BUTHUsS OOYyUaloI[UXCA CpeACTBaMH
yueOHOro rmpeaMmera «buosorus», ompegenser o00s3aTeNlbHOE TIpeaMEeTHOe
coJiep)kaHHe, ero CTPYKTYpy, pacrpejiefieHde II0 pas3fejlaM W TeMaw,
pPEeKOMeH/IyeMyI0 T0C/e/J0BaTe/IbHOCTh M3yueHrs yueOHOTO MaTepuasa C y4ETOM
MEXIPeAMETHBIX YW BHYTPUIIPEMETHBIX CBsI3€H, JIOTMKHM 00pa30BaTe/IbHOrO
TIpoliecca, BO3pacTHLIX 0COO@HHOCTeM 00yUaromuXCsl.

B rmporpamMe 10 OHO/MIOTMM TakKXKe YUMTHIBAIOTCA TpeOOBaHWS K
TJIAHUPYEMbIM JIMYHOCTHBIM, MeTalpeJMeTHbIM W TIpeJMEeTHBIM pe3y/bTaTaM
oOyueHusi B (OPMHUPOBAHHMH OCHOBHBIX BHJIOB yueOHO-TIO3HABATe/TbHOM
JNesITeIbHOCTH/YUeOHbIX JIeHMCTBUM 00yUarol[uXcss M0 OCBOEHUIO COJeprKaHHUsS
Obuonornueckoro oopa3oBaHusl.

B nporpamme 1o 6uonorvu (10—11 Kmacchl, 6a30BbIi YPOBeHb) peari30BaH
MIPUHLIAIT [IPeeMCTBEHHOCTH B HW3ydeHuUu Ouosioruu, Osarojapss 4yeMy B HeM
IIPOCMATPUBAETCS  HAIpPaB/JI€HHOCTh HA pa3BUTHe 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  eCTECTBEHHO-HAyYHOTO  MHPOBO33DEHHS,  I[eHHOCTHBIX
OpHeHTALUH JTMYHOCTH, 3KOJIOTMUeCKOT0 MBIIIIeHUS, TIPe/ICTaB/IeHU O 3[0POBOM
obpase XM3HM U Oepe>KHbIM OTHOIIIEHHEM K OKpY’Karollled TpUPOAHOM cpefe.
[TosToMy Hapsiy C u3ydeHHeM OO0I[eOMOIOrHUeCKMX TeOpUi, a TakKKe 3HAHUH O
CTPOEHHHU >XMBBIX CHCTEM Pa3HOTO paHra M CYI[HOCTA OCHOBHBIX IMPOTEKAIOIINX B
HUX TIPOI[ECCOB B IpPOrpaMMe 10 OUOOTUM Y/ie/leHO BHUMaHVe WCITOb30BaHUIO
T0JTyUYeHHBIX 3HAHWH B ITOBCEAHEBHON »KU3HU [IJIs1 pellieHys IPUK/IaAHbIX 3a/au, B
TOM uHC/ie: MPOQUIAKTUKU HaC/Ie[CTBEHHBIX 3a00/IeBaHUM uejioBeKa, MeIUKO-
reHeTHUYeCKOro KOHCY/IbTUPOBaHWUS, 000CHOBaHUs 9K0JIOTUYECKH
1je/lecoo0pa3HOro TIOBe/IeHHsI B OKpY»Karollleld TPUPOAHOW CpeJe, aHaau3a
BJIUSTHUSL XO3SIHCTBEHHOM JIeTe/IbHOCTH uejioBeKa Ha COCTOSIHME IIPUPOJHBIX U
HCKYCCTBEHHBIX 9KOCHUCTEM. Y CUJIeHHe BHUMAaHMS K TTPUKJIa[HOW HaIrlpaBJIeHHOCTH
yueOHOro mpeamera «buosOrusi» MPOAMKTOBAHO HEOOXOJUMOCTbIO 0OecrieueHus



YCJIOBHM IS PellleHus] OHOW M3 aKTyabHBIX 3a/lau IIIKOJILHOTO OH0J/IOTHYeCKOT0o
oOpa3oBaHUsl, KOTopasi mpeArionaraeT ¢GopMuUpoOBaHHe Y  00Oydarou[uxcs
CroCOOHOCTU  a[]alMTUPOBAThCSl K HW3MEHEHHUsIM JWMHAMUUHO pa3BUBAIOILErocs
COBPEMEHHOI0 MHpa.

Burosiorvss Ha ypoBHe cpefHero o0iijero oOpa30BaHUs 3aHWMaeT Ba)KHOE
Mecto. OHa obecrieyriBaeT (opMHpOBaHHe Yy OOyYarOIIUXCS TIpeJCTaBJIeHUN O
HayyHOW KapTWHe MUpa, paciuupsieT U 00001jaeT 3HaHUS O YKUBOW TpUpoje, eé
OT/IMUMTE/IbHbIX TPU3HAKaX — YPOBHEBOM OpraHMU3aliuM W 3BOJIIOLIUU, CO3JaET
yCJIOBUSL  [si:  TIO3HAaHWS  3aKOHOB  JKMBOW  TIPUPOJbI,  (HDOPMUPOBaHUS
(byHKI[MOHAIBbHOMW TPaMOTHOCTH, HaBBIKOB 3/10POBOTO U Oe3omacHoro obpasa
YKU3HH, SKOJIOTMUeCKOT0 MBbIIL/IeHUs], IeHHOCTHOTO OTHOILLEHUs K KUBOW MPUPO/e
Y UejIOBEKYy.

Bosibliioe 3HaueHre GUOMOTHS MMeeT TakKe ZJisl pellieHus] BOCTIUTAaTeTbHBIX U
pa3BUBAIOLIMX  3a7iau  cpeAHero  oOiiero  oOpa3oBaHMs,  COLMAU3alUU
oOyuatotuxcs. M3yueHue 6uonorun obecrieurBaeT ycaoBUs [/si (HOPMHUPOBAHUS
WHTE/I/IeKTYa/IbHbIX, KOMMYHHKALIMOHHBIX ¥  WH(MOPMAI[MOHHLIX  HABLIKOB,
3CTeTUUYECKOU KY/bTYpPbI, CIIOCOOCTBYeT WHTErpari OMOJOTHYeCKUX 3HAHUN C
TIpe/ICTaB/IeHUsIMUA U3 APYTHUX yueOHBIX MpeAMeTOB, B UaCTHOCTH, (DU3UKH, XUMUU
u reorpaduu. Ha3BaHHble MOOXKeHUs] O TMpefHa3HaueHWH Y4yeOHOro mpeameTa
«buosorusi» cocTaBwIM OCHOBY [ijiss OIpefie/ieHHsi TOAXO0J0B K 0TOopy W
CTPYKTYPHUDOBaHHIO €ro CO/Iep>KaHus, IIpe/ICTaBJIeHHOTO B TIporpaMme TI0
buonoruu.

Otb6op copmepykanusi yueOHoOro mpeaMera «buosorusi» Ha 6a30BOM ypOBHe
OCYLL[eCTB/IEH C TMO3ULUM KyJIbTYypOCOOOPa3HOrO TOJX0Za, B COOTBETCTBUU C
KOTOpPBIM OOyuarolfuecs: JO/DKHbI OCBOWTH 3HAaHHS W yMeHUs], 3HauuMble [JIs
dbopmupoBaHus 001el KyabTyphl, OMpeesisollde aJieKBaTHOe TIOBejeHue
yejioBeKa B OKpY»Karolljeli pUpoAHON cpejfie, BocTpeOOBaHHbIE B TOBCEIHEBHOM
KU3HU U TIPAKTUUecKou gesternbHOCTU. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM
3aHHMMAIOT 3/IeMeHThI CO/Iep>KaHusl, KOTOpbIe C/Ty>KaT OCHOBOM /151 (HOPMUPOBaHMUS
Mpe/ICTAaB/IECHUM O COBPEMEHHOW eCTeCTBEeHHO-HAayyHOM KapTUHe Mupa U
LEHHOCTHBIX  OpHEeHTAalMsiX  JMYHOCTH,  CIOCOOCTBYHOIIMX  T'yMaHU3alL[uu
6uosiornueckoro o6pa3oBaHusl.

CTpyKTypUpOBaHHWe cofiep)KaHusi yueOHOro Marepuasa B TIpOrpaMMe II0
O6uonoruu OCylil[ecTB/IeHO C Y4Y6TOM TPHOPUTETHOrO 3HAaueHWs 3HaHUM 00
OT/IMUUTETbHBIX 0COOEHHOCTSIX XKUBOW MPUPO/Ibl, O €€ YPOBHEBOM OpraHu3aluu U
9BOJTIOL[MU. B COOTBETCTBUM C 3THUM B CTPYKType yuebHOTro TipeameTa «bronorusi»
BbIZIe/IeHbl C/IeAyIOIre CofiepKaTe/ibHble MTMHUN: «Bbro/iorTHs Kak HayKa. MeTo/ibl
HayuyHOro TI03HaHWs», «KieTka kKak Ouosiornueckasi cucreMa», «OpraHus3M Kak



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

Llenb w3yuenusi yuebHoro mpeamera «buosiorusi» Ha 0a30BOM ypOBHe —
oB/laZieHe  OOyYaroIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(YHKI[MOHA/TEHOM
OpraHM3allui JKUBLIX CHCTEM PA3HOr0 paHra U mnpuobpeTeHue yMeHHM
WCTI0/Tb30BaTh 3TU 3HAHUS [J/Is1 TPAMOTHBIX JeMCTBUM B OTHOILLEHWM OOBEKTOB
YKUBOU TIPUPO/IBI M PeIieHUsT Pa3/IMUHBIX )KU3HEHHBIX ITPO0IeM.

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

OoCBOoeHHe OO0yuarolMMHCS CHUCTeMbl 3HAaHUM O OHOIOTUUeCKHUX TeopusX,
yUeHUsiX, 3aKOHax, 3aKOHOMEePHOCTSIX, TUMOTe3ax, MpaBuiax, CAy>KalluX OCHOBOU
[Jisi OPMUPOBAHUSI TIPeZCTaB/IeHW O eCTeCTBeHHO-HAyuHOW KapTHHEe MHpa, O
MeTO/laX Hay4HOTO TI03HaHUs, CTPOEHUH, MHOTO00Pa3uu U 0COOEHHOCTSX >KUBBIX
CUCTeM Pa3HOT'0 YPOBHSI OpPraHM3allv, BBIJAIOIIUXCS OTKPLITUSIX U COBPEMEHHbIX
HCCJIeJOBaHUSIX B OMOJI0THM;

¢dopmupoBaHre y 00yuarOIIMXCs T03HABATeIbHbIX, WHTE/JIEKTYalbHbIX U
TBOPUYECKUX CIIOCOOHOCTel B TIpPOIjecce aHaau3a AAHHBIX O MyTSAX pa3BUTHSA B
O6UoMOrUKM HayuHBIX B3TJ/ISII0OB, Weld M TOAXOAOB K H3YUEHUIO >KUBBIX CHUCTEM
Pa3HOTr0 YPOBHS OpraHU3aLuy;

cTaHOB/ieHMe Yy oOyuatomuxcsi 00mieill KyJ/ibTypbl, (YHKI[MOHATbHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBSCHSATh U OLIeHUBATh SIBJIEHUS] OKPY KalOI[ero
MUpa >XMBOW TIDUPOJbI HAa OCHOBAaHWUM 3HAHUW M OIBITA, TMOJYYEHHBIX TIpU
13yueHUM OUOIOrUY;

dopmupoBaHre y O00yYalOLUMXCs yMeHWN WITIOCTPUPOBaTh 3HaueHHe
OuvonorMuecKUx 3HAHWUM B TIPAKTHUECKOW [1eATelbHOCTH ueioBeKa, pPa3BUTHU
COBpeMeHHBIX MeJULUHCKHUX TeXHOJIOTHI U arpoOMOTeXHOIOT U

BOCIUTaHWe YOEKIEHHOCTU B BO3MOXKHOCTU TIO3HAHUSI Ue/IOBEKOM >KHUBOU
TIPUPO/bI, HeOOX0AUMOCTH GepeXXHOT0 OTHOLIeHUs K Hel, COO/I0ieH s 9TUUeCKUX
HOPM TIpY TIPOBeIeHUH OH0J/IOTHUeCKUX UCCIeJ0BaHUM;

OCO3HaHWe IIeHHOCTH OWO0JIOTUYeCKHUX 3HAHWM [jisi TIOBBILLIEHUS YPOBHS
9K0JIOTUYECKOU KY/bTYPBI, /11 (hOPMHUPOBAaHKS HAyUHOTO MHUPOBO33PEHHS;

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

B cucreme cpeanero obiiero obpa3oBanusi «buonorus», u3ydaemasi Ha
6a30BOM ypOBHe, SIBJsieTCS 00si3aTe/IbHbIM y4eOHBIM TIPeIMETOM, BXOJSIINM B
cocTaB TipeMeTHOM 06/1acTu «ECcTecTBeHHO-HayuHbIe MpeiMeThbI».



st m3ydenusi brosoruy Ha 0a30BOM YpOBHE CpejiHero o01rero o6pa3oBaHusl
otBoguTCs 68 vacoB: B 10 kmacce — 34 yaca (1 yac B Hegeno0), B 11 Knacce — 34
yaca (1 yac B Hezie/i0).



COAEPXXAHUE OBYUEHUA
10 KJIACC

Tema 1. buosiorus Kak Hayka.

Burosiorus kak Hayka. CBsi3b 61osioruu ¢ 0611jeCTBeHHBIMU, TEXHUUECKUMU U
JPYTMMU eCTeCTBeHHbIMU HayKamu, (usocodueit, STUKOU, SCTETUKOU U TPaBOM.
Posib OGuonoruu B (OpPMUPOBAHMM COBPEMEHHON HAayyHOW KapTUHBI MMpa.
Cuctema 6MO/IOTHYECKUX HAYK.

MeTo bl T03HaHKS KUBOM TIPUPO/IbI (HaOMIoieHre, SKCIIEPUMEHT, OTTMCaHue,
u3MepeHue, KiaccuduKalys, MOJeTUpOBaHue, CTaTHCTHYeckas o0OpaboTka
JJAHHBIX).

JleMoHCcTpanum:

[Toptpetsr: Y. JapsuH, I'. Mengesns, H. K. KonbLos, /Ik. YorcoH u @. Kpuk.

Tab/muiIbl M cXeMbl: «MeTo/bI TT03HAHUS YKUBOU TTPHUPO/IBI».

JIabopaTopHbIe U MpaKTUYeCcKHe paboThbI:

[TpakTnueckass pabora Ne 1. «Vcrosib30BaHre pa3TdUYHBIX METOOB TPH
M3y4eHUr OMOIOrUUYeCKUX 00BEKTOBY.

Tema 2. JKuBble cHCTeMbI U X OpraHu3aIiysl.

JKuBble cuctembl (OMOCHCTEMBI) KaK MpeiMeT u3yueHust ovosorud. OTinuue
JKUBBIX CUCTEM OT HEOPraHWYeCKOW MPUPO/IbI.

CpoiicTBa brocrcTeM U UX pa3HooOpa3ue. YPOBHH OpraHU3alMKi OMOCHCTEM:
MOJIEKY/ISIDHBbIM, K/Ie€TOYHbIM, TKAHEBbIM, OpraHW3MEHHbIM, MOMYJSILUOHHO-
BU/IOBOM, 3KOCUCTEeMHBIM (OMOreolieHOTHUeCKUit), bruocdepHbIit.

JleMoHCcTpanum:

Tabuiel U cxembl: «OCHOBHBIE TIPU3HAKW JKHU3HW», «YPOBHU OpraHU3al[dd
JKUBOM TIPUPOJBI».

Ob6opynoBanue: Mozesb MoJieKybl JJHK.

Tema 3. XumMHueckuil COCTaB U CTPOEHHE K/IeTKH.

XVWMHUUYECKUW COCTaB KJ/IETKU. XUMHUECKHe 3JIEMEHThbI: MaKpO3JIEMEHThI,
MHUKDPO3JieMeHTbl. Bozla 1 MUHepasibHbIe BelecTBa.

@yHKIIMM BOABI U MUHepaJbHBIX BelllecTB B KieTke. [loamep>kaHue
ocMoTHYecKoro banaHca.

Benku. CoctaB U cTpoeHue 0e/ikoB. AMHUHOKHMC/IOTBI — MOHOMEDHBI OeJTKOB.
He3ameHnmble 1 3aMeHHMble aMUHOKHC/IOTbL. AMUHOKHC/IOTHBIM COCTaB. Y POBHU
CTPYKTYpbl 0eNKOBOM MO/eKy/nbl (TlepBUYHAas, BTOPWYHAs, TpeTUYHas U
yeTBepTHUHAsh CTPYKTypa). XHWUMHUeCKHe CBOMCTBa OeskoB. Buosornueckue
¢dyHKUMY OenKoB.



depmeHThl — OuWosiorMyeckue Karanmu3aTopbl. CTpoeHue QepMeHTa:
aKTUBHBIM 11eHTp, cybOcTpatHas creuuduuHocTb. KodepmeHThl. BuTamuHbI.
OTnnuus (pepMeHTOB OT HEOPraHUUeCKUX KaTa/ln3aTOPOB.

YrneBoapl: MoHOcaxapuzbl  (T/IFOKO3a, pubo3a U [e30Kcuprb03a),
Jyucaxapuzibl (caxapo3a, JiakTo3a) M Ilojavcaxapyufibl  (Kpaxmasi, TIJIMKOT€eH,
Le/uTr0I103a). bruonornyeckre GyHKLMU yI1eBOJOB.

Jlunuapl:  TpUrauuepuabl, Qocdomunuapl, CcTepouzbl. ['MapoduIbHO-
rugpodoOHble  CBoicTBa. bBuonoruueckue ¢yHkuyuyd unuzoB.  CpaBHeHUe
yT7IeBO/IOB, O0€KOB U TUMH/I0B KaK NCTOUHUKOB SHEPIHH.

Hyknennoseie xkuciorel: JIHK wu PHK. Hykneotugsl — MOHOMepBI
HYK/I1eMHOBBIX KUCIOT. CTpoenune u ¢pyHkumu THK. Ctpoenue v @yukuuu PHK.
Bunabl PHK. AT®: ctpoeHue u GyHKLMM.

Lurtonorus — HayKa o KiieTke. KyieTouHasi Teopusi — IipuMep B3auMO/eUCTBUS
ujier U (pakToB B HAYYHOM TMO3HAaHUU. MeTo/bl U3yuyeHUsl KIeTKU.

KneTka kKak 1efocTHass »kuBasi cucTema. OOIiue TmpU3HaKA KJIeTOK:
3aMKHyTasi Hapy)kHas MemOpaHa, mosiekynbl [THK Kak reHeTHuecKuil arirapar,
cucTeMa CuHTe3a bestka.

Tumnbl K/IETOK: JyKapuoThueckas W TIpoKapuotuueckas. (OcobeHHOCTH
CTPOeHUsI TIPOKapHUOTUUeCKOM KieTKU. KnetouHasi creHka OakTepuii. CTpoeHUe
YKapUOTUYEeCKOM KieTKHM. OCHOBHbIE OT/IMYUSL paCTUTeNbHOU, >XUBOTHOW H
rpruOHOM KIeTKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, IVIMKOKA/IUKC, UX
dbynkium. [nasmatrnyeckas MembpaHa, eé cBoicTBa U PyHKUMU. LluToriasma u eé
opraHoufpl. OaHomembpaHHble opraHoufbl kieTku: OIIC, ammapat I'osibmky,
m30coMbl. [loslyaBTOHOMHBIE OpraHoOWbl K/IeTKU: MUTOXOHJPUH, IIaCTHU/BI.
[TpoucxoxkaeHre MUTOXOHAPUM W Timactvi. Bugel riactuz. HemembpaHHbIe
OpPraHou/Ibl K/IeTKU: pUOOCOMBI, KJIETOUYHBIA L[eHTp, L|eHTPHOJIM, pPeCHUYKH,
KITYTUKU. DYHKIMY OpPraHoOX/i0B Ki1eTKU. BK/toueHus.

Snpo — perynsiTopHbIA 1ieHTp KieTku. CTpoeHue siapa: siiepHasi 000/0UKa,
KapuoIuia3mMa, XpOMaTHH, SAPBIIKO. XPOMOCOMBL.

TpaHCIIOpT BelecTB B KJIeTKe.

JleMoHCcTpanuu:

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

HOuarpammsbl:  «PacripefeneHre XUMHYECKHMX 37EMEHTOB B HEXXUBOU
npupozie», «PacrpesiesieHe XUMUYECKUX 3/IEMEHTOB B JKUBOU MPUPOJE».

Tabmurpl 1 cxembl: «lleproanueckasi Tab/iuija XUMUUYECKHAX 3JIEMEHTOBY,
«CTpoeHue MoJieKy/bl BOJbI», «brocrHTe3 Oesika», «CTpoeHre MoJieKyJibl bemka»,
«Ctpoenue (epmenTta», «HyknenHoBble kucaotel. JJTHK», «CTpoeHre MoJeKybl



AT®», «CTpoeHHe 3yKapuOTHUYeCKOM KeTKu», «CTpoeHue >KUBOTHOW KIeTKH»,
«CTpoeHUe pacTUTE/IbHOM KJeTKHW», «CTpoeHue TIPOKapUOTHUUYECKOM KJIeTKW»,
«CTpoeHue siipa KJIeTKW», « YT1eBOb», «JIUMUIb».

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

JIaGopaTopHbIe U MPAaKTUYeCKHe padoThI:

JlaboparopHass pab6ora Ne 1. «/3yueHHe KaTa/JIMTHUECKOW aKTUBHOCTU
(dhepmMeHTOB (Ha rprUMepe amuiasbl UK KaTaaasbl)».

JlabopaTopHass pabora Ne 2. «/3yueHWe CTpPOeHHMS K/IeTOK pacCTeHHH,
JKUBOTHBIX W OaKTepHi MoJ; MUKPOCKOTIOM Ha I'OTOBBIX MMKpOIIperiapaTax U UX
OnucaHue».

Tema 4. JKusHeeaTe/IbHOCTh K/I€TKH.

OOmeH BeIrecTB, WM MeTabo/M3M. ACCUMUIALMS (T/IaCTUYECKUd 00MeH) U
JUCCUMUTIAIMSA (SHepreTuueckuii obMeH) — JiBe CTOpPOHBI €[IWHOrO Tpoljecca
MeTabom3ma. Posib 3aKOHOB COXpaHEHHS! BEIeCTB W SHEPrud B ITOHUMaHHUH
MeTabonm3ma.

Tumnbl oOMeHa BeljeCcTB: aBTOTPO(HBINA U reTepoTpodHbIii. Pomb GepmeHTOB
B 0OMeHe BellleCcTB 1 TIpeBpalljeHUU SHePTUU B KJIeTKe.

@®otocuHTe3. CpetoBass ¥ TeMHOBasg (a3bl (orocuHTe3a. Peakuuu
doTocuHTe3a. IDPekTUBHOCTL (PoTOCKMHTE3a. 3HAUeHUe (POTOCHHTe3a /ISl JKU3HU
Ha 3emsie. BrusiHue ycioBuid cpefibl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIIEHUsI €ro
MPOIYKTUBHOCTHU Y KY/JIbTYPHBIX PaCTEHUM.

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

OHepreTuueckuii 0bMeH B KieTKe. PaciiieryieHue BellleCTB, Bble/ieHUe U
aKKyMyJ/IMDOBaHWe 5SHEPruM B KjeTkKe. OJTarbl JHepreTUyeckoro obmeHa.
I'mvikomus. bpokeHue u ero BuAbl. KuciopopHoe okuc/eHue, WIU KJI€TOYHOE
JbIXaHHe. OxkucuTenbHOe dbochopunrpoBanue. Db peKTUBHOCTD
9HEepreTUYeCKOro ooMeHa.

Peakijui MaTpuuHOro cuHTe3a. ['‘eHeTnueckas wuH(opmaius u [JHK.
Peanuzanys reHetrueckor WH(poOpMaluyd B KieTke. ['eHeTUUeCKUM KOJ U €ro
cBoiicTBa. TpaHCKpuriys — MaTpuuHbiii cuHTe3 PHK. TpaHcsiiusi — 6uocuHTe3
Oesika. Orarbl TpaHCAAIWMU. KoaupoBaHue aMHHOKHCIOT. Poss pubocom B
buocuHTe3e Oenka.

Heknerounsle (popMbl KHM3HU — BUPYCHI. VicTopys OTKpbITHS BUpyCoB (/. U.
ViBaHoBckuii). OcCOOEHHOCTH CTPOeHUs W JKMU3HEHHOrO I1IMK/a BHPYCOB.
bakrepuodaru. bonesHu pacreHud, >XUBOTHBIX W UeJOBeKa, BbI3bIBaeMbIe
BUpycamu. Bupyc ummyHozeduiiita yesioBeka (BUY) — Bo3byaurens CITU/a.



OO6patHasi ~ TpPaHCKpWILMs, peBeprasa W  HWHTerpasa. llpoduakTuka
pacrpocTpaHeHust BUPYCHbIX 3a00/1eBaHUM.

JleMoHCcTpanum:

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

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

OO6opyoBaHue: MojeMu-anTuKaluu «Yasoenne [THK v TpaHCKpUMLHS»,
«buocunTes benka», «CTpoeHure KneTKu», Mojienb CTpyKTypbl JTHK.

Tema 5. Pa3MHO)XeHHe U UHUBH/ya/IbHOE Pa3BUTHE OPraHU3MOB.

KneTouHbld LMK/, WIM >KA3HEHHbIM LUK/ KieTKU. VIHTepdasa u MHUTO3.
[Tpoueccel, nporekaromye B HHTepdasze. PennMkanus — peakiusi MaTpUUHOTO
cudte3da [IHK. CtpoeHne XpomMocoM. XPOMOCOMHBIM Habop — KapuOTHIIL.
OurnaouaHbli U TalVIOWAHBIM ~ XPOMOCOMHBIe  Habopbl.  XpoOMaTHU[BL.
[lurosornyeckue OCHOBBI pasMHOXKEHUSI U UHAWBUAYAJbHOTO  Pa3BUTHUSA
OpraHu3MOB.

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

[Tporpammupyemasi rubesb KIeTKH — arloriTo3.

®opMbl pa3MHOKEHUsI OpPraHU3MOoB: Oecriosioe U mosoBoe. Buabl 6ecrionoro
pPasMHOXXeHUS: JieJleHMe HaJBoe, T[I0YKOBaHWe OJHO- W MHOIOKJ/IeTOYHBIX,
criopooOpa3oBaHue, BereTaTUBHOe pa3MHOKeHUe. VICKycCcTBeHHOe K/IOHMPOBaHUe
OpPraHu3MOB, ero 3HaueHue JJ1s CeJIeKL1U.

[TosoBOE pa3sMHOKeHUe, ero OT/IMUKs OT Hecrosioro.

Metio3. Craguu Meiio3a. [lporjecchl, TpOUCXOsllMe Ha CTaAusIX Melo3a.
[ToBegenue xpomocoMm B Mero3e. Kpoccunrosep. buonoruyeckuid CMbICT H
3HaueHHe Meno3a.

lameTorene3 — mporjecCc 00pa3oBaHMsl TOJIOBBIX K/IETOK Y >KMBOTHBIX.
[TosioBbIe >Keme3bl: CEeMEHHUKU U SIMUHKMKU. OOpa3oBaHWe U pa3BUTHeE TOJIOBbIX
KJIETOK — raMmeT (CriepMaTO30M[, SULieK/IeTKa) — CIepMaToreHe3 W OBOTeHes.
OcobeHHOCTH CTpOeHHsl SIULEKIeTOK U criepMaro3ouoB. OIUiof0TBOpeHue.
[TapTeHorenes.

WupuBuayanbHoe pas3BuTHe  (OHTOreHe3). OMOpHOHA/NbHOE  pa3BUTHe
(smbOpuoreHes). DTtarbl SMOPHOHATBHOTO PA3BUTUS Y TO3BOHOYHBIX JKUBOTHBIX:
npobneHve, racTpynsuusi, opraHoreHe3. IToctamOpuoHanbHOe pasBuTHe. THITbI
NMOCT3MOPUOHA/BHOTO pa3BUTHS: TIpPsIMOe, HerpsiMoe (JIMUKMHOYHOe). BrusHue



cpefpl Ha Pa3BUTHE OPraHW3MOB, (aKTOPBI, CIIOCOOHBIE BLI3BIBATh BPOXKAEHHBIE
YPOZCTBA.

Poct u pa3Buthe pacTeHrMd. OHTOreHe3 LIBETKOBOIO DACTEHUs: CTPOEHHeE
CeMeHHU, CTa/Iuu Pa3BUTHS.

JdeMoHCcTpanuu:

Tabmibl U cxembl: «POpPMBI pa3MHOMKEHHS OPraHU3MOB», «J/[BoliHOe
OIUVIOJOTBOPEHHE Y 1IBETKOBBIX pacTeHWM», «BeretaTuBHOe pa3MHOKEHUE
pacTeHuii», «[leneHue kieTkd Oakrepuii», «CTpoeHHe TIONOBBIX KJIETOK»,
«CTpoeHne XpoMoCOMbI», «KieTouHbl 1uKI», «Permmkanms OHK», «Mwuto3»,
«Metio3», «IIpsgmoe v HenpsiMoe pa3BUTHE», «['aMeToreHe3 y M/IEKOMUTAIOIIUX U
yesi0BeKa», « OCHOBHbIE CTaIMM OHTOT€He3a».

Ob6opynoBaHue: MUKPOCKOT, MUKpPOIIperiapaThl «CriepMaTo30ou/ibl
MJIEKOTUTAIOLLero», «fuleKneTka M/eKonurarouero», «KapuokrHe3 B KieTKax
KOpelllka JiyKa», MarHUTHas MoJe/b-anruiukanusa «/leneHue KjieTku», MOJesib
OHK, Mmozenb MeTtadazHOM XPOMOCOMBI.

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

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

JlaboparopHasi pabora Ne 4. «VI3yueHue CTpOEHHs ITOJIOBbIX KJIETOK Ha
rOTOBBIX MUKpOIIperaparax».

Tema 6. Hac/iegcTBeHHOCTH ¥ K3MEHYUBOCTh OPraHU3MOB.

[Ipegmet v 3aiauun reHeTUKU. VICTOpUSA pa3sBUTUA TeHeTUKU. PoJib LIUTO/IOrMA
1 3MOpPHO/IOTMM B CTAHOBJ/IEHWW TeHeTHKW. BKiaJ, poCcCUUCKUX U 3apyOeKHbIX
YUEHBIX B pa3BUTHE TeHETHUKH. MeToAbl TeHeTUKH (TUOpHI0/I0TUUeCcKui,
LIUTOT€HEeTUYECKUM, MOJEeKY/IsIpHO-TeHeTudeCKnii). (OCHOBHbIE TeHeTUUYeCKue
NOHATHSA. ['eHeTUUeCKass CUMBOJIMKA, UCII0JIb3yeMasi B CXeMaX CKpeIuBaHUM.

3aKOHOMEPHOCTHU Hac/ie[JOBaHUs TPU3HAKOB, yCTaHOB/IeHHbIe I'. MeHgenem.
MoHorubpusiHoe CKpellliBaHWe. 3aKOH eAWHOOoOpasvsi TUOpUJOB T€PBOTO
nokosieHus1. IlpaBuio JOMUHUpOBaHUS. 3aKOH pacClleryleHWs IIPU3HAKOB.
I'urnioresa yuctoTsl ramert. [1osiHOe U HeroJ/iIHOe JOMUHMPOBaHUe.

OurnbpuaHoe  cKpelljuBaHuWe. 3aKOH  He3aBHCHMOI'O  HacCjeJ0BaHUS
NpU3HAKOB.  L[uTOoreHeTHUeCKWe  OCHOBBI  JAUTHOPHUAHOTO  CKpEI[UBaHUS.
Amnanmu3upymolilee ckpeluBanue. Vcrionb30BaHue aHaJIM3UPYIOLLEro CKpeljuBaHus
IJ1sI OTIpe/iesieHHsl TeHOTHUIa 0CO0Hu.

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

XPpOMOCOMHasl TeOpHs HaC/IeJCTBEHHOCTU. ['eHeTHUeCKre KapThl.



'eHeTuka mosia. XpoMOCOMHOe oOripefiesieHye 110Jj1a. AyTOCOMBI U T10JIOBbIe
XpoMocoMbl. ['omMorametHele M rereporaMeTrHble opraHusmbl. HacienoBaHue
TPU3HAKOB, CLIETJIEeHHBIX C I10JIOM.

N3meHunBOCTE. BH/IbI U3ME@HUUBOCTU: HEHAC/IeCTBeHHas U Hac/leCTBeHHas.
Ponb  cpegpl B HeEHacC/Ie[CTBEHHOM  M3MEHUYMBOCTHA.  XapaKTepUCTHKa
MOAU(PUKALIMOHHOM M3MEeHUMBOCTU. BapuallMOHHbIN psifi M Bapyal[MOHHAasi KpUBasl.
HopMma peakumu npusHaka. KonvMuecTBeHHble W KauyeCTBEHHbIE TPU3HAKA WU KX
HOopMa peakiyu. CBOKCTBa MOAU(MUKALIMOHHOW U3MEHUHMBOCTH.

HacnencTBeHHasi, WM TeHOTUIIMYECKasi, W3MeHUMBOCTh. KomOuHaTHBHas
W3MEeHUMBOCTb. MeWo3 U TI0/IOBOM IIPOIjecC — OCHOBAa KOMOWHATHUBHOM
M3MEeHUYMBOCTU. MyTallMoHHasi U3MeHUMBOCTh. Kylaccudukalys MyTaijuii: reHHble,
XPOMOCOMHBIe, TeHOMHbIe. YacToTa ¥ puuuHbl MyTaluud. MyTareHHble (DakTOPBI.
3aKOH rOMOJIOTUYEeCKUX PSIZIOB B HaceACTBeHHOM n3MeHunMBoCcTU H. V1. BaBuoga.

BHesiiepHas Hac/1e[CTBeHHOCTb U U3MEHUYMBOCTb.

l'enetuka yenoBeka. Kapuoturn yenoBeka. OCHOBHbIe MeTO[bl T€HETHUKHU
ye/I0BeKa: reHeajloruuecKuii, OJIM3HeLI0BbIN, [IMTOTeHeTUUeCKUH, OMOXHUMUUeCKIH,
MOJIEKY/ISIPHO-T€HeTUYeCKUU. CoBpemMeHHOe oripe/iesieHue reHoTUMa:
TI0JTHOT€HOMHOe CeKBeHUPOBaHUe, FeHOTUIIMPOBaHUe, B TOM UHKCJie C ITOMOLLbIO
[MI]P-ananmu3a. HacneacTBeHHble 3abo/ieBaHUSI uesloBeKa: TeHHble 00Jie3HH,
Oome3Hu C HaC/IeJCTBEHHOW IpeApacIio/i0’KeHHOCTbIO, XPOMOCOMHbIE 0O/Ie3HH.
ComaTtrueckre U reHepaTuBHble MyTauuu. CTBO/IOBble KieTKU. [IpUHLUIIBI
3/J0pOBOT0 00pasa >KU3HU, JUaTHOCTUKH, TPOGUIAKTUKY U JleueHus: TeHeTUUeCKUX
6one3Heil. MeauKo-reHeTUUECKOe KOHCY/JbTHUPOBaHUe. 3HaueHue MeAUlIMHCKOM
TeHeTHKHU B TIPe/IOTBPAIL[eHHH U JIeUeHUH TeHeTHUeCKuX 3a00/1eBaH1i ye/loBeKa.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ge ®pus, C. C. UerBepukos, H. B.
Tumogees-Pecosckuii, H. V. BaBunos.

Tabmurel W cxeMbl:  «MOHOTUOpUHOEe  CKpeIllMBaHWe W €ro
LIUTOTeHeTUYeCKasi OCHOBa», «3aKOH paclleryieHusi U ero LUTOreHeTHuecKas
OCHOBa», «3aKOH UWCTOTbI  rameT»,  «J/IUruOpugHOE  CKpeIuBaHUe»,
«QuTonornyeckue  OCHOBBbI ~ AUTMOPUIHOTO  CKpELIUBaHUS», «Metio3»,
«B3aumopencTBre aniebHbIX TeHOB», «['eHeTHuUecKuMe KapThl paCTeHUM,
JKUBOTHBIX U 4YejioBeKa», «['eHeTuka 1iona», «3aKOHOMEPHOCTU HaC/IelOBaHUS,
CLIEIUIPHHOI'O C TMO0JIOM», «KapuoTurbl yYejioBeKa W JKUBOTHBIX», «Buabl
M3MEHUYMBOCTW», «MoauduKalmoHHasi W3MeHUYMBOCTb», «HacnenoBaHue pe3yc-
(dakTopa», «I'eHeTHKa rpynn KpoBu», «MyTallMOHHAsi U3MEHUMBOCTbY.

OOopyioBaHMe: MOe/H-aIIIMKALA  « MOHOTUOPHAHOe CKpeIBaHue»,
«HeronHoe gomuHUMpOBaHMe», «uruOpugHOe cKpelyBaHHe», «llepekpéct



XpPOMOCOM», MHUKDOCKOI W MHUKporipernapaT «/lpo3oduna» (HopMa, MyTaluu
(hopMBI KPBUILEB M1 OKPACKH Tejia), repbapuii «I'0pox TOCeBHOM».

JIaGopaTopHbIe U MpaKTUYeCKHe padoThi:

JlaboparopHasi pabora Ne 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPUHOTO U
AUTUOPUTHOTO CKpeIUBaHUs ¥ AP030(H/Ibl Ha TOTOBBIX MUKPOIIPeriapaTax».

JlabopaTopHast pabota Ne 6. «M3yueHre MoAMMUKAIIMOHHON N3MEHUHNBOCTH,
TIOCTPOEHUe BapUallMOHHOTO Psifia U BapUall[iOHHOW KPUBOW».

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

[Tpaktrueckass pabora Ne 2. «CocTaBieHWe ¥ aHa/lWd3 POJIOCTIOBHBIX
yesioBeKa».

Tema 7. CeneKkius opranu3zMoB. OCHOBbI OHOTEXHO/IOTHH.

Cenek1Msl Kak HayKa M TpoLiecc. 3apoXKAeHue celeKlUM U JOMeCTUKALUS.
Yuyenne H. V. BaBunoBa 0 1eHTpax IIPOMCXOXKIEHHWS ¢ MHOroobpasus
KYJIbTYPHBIX pacTeHuH. LleHTpbl MPOUCXOXKJeHUs AOMaIllHUX >KUBOTHbIX. CopT,
110poJia, 1ITaMM.

CoBpeMeHHbIe MeTO/IbI CeleKI[Mu. MacCoBbIii U UHAWBHUAYaTbHbBIN OTOODHI B
CeNneKLMM pacTeHud W >KMBOTHBIX. OLleHKa 3KcTepbepa. biam3kopojcTBeHHOe
cKpeluBaHve — WHOpuAMHr. Yucras auHusA. CKpelliBaHWe UWCTBIX JIUHUM.
[etepo3uc, wiv rubpupHas cuia. HepoicTBeHHOe CKpelllvBaHWe — ayTOpUJUHT.
OtpanénHas rtubOpugu3alysa U e€ ycrexu. VICKyCCTBEHHBIM MyTareHe3 W
TO/TyUeHre TIOJIUIUIOUJO0B. [JOCTV)KeHUs] CejleKLIUM pacCTeHWM, >XUBOTHBIX U
MHUKPOOPIraHM3MOB.

buotexHosorus Kak OTpac/b IPOM3BOACTBA. I'eHHas WH)KeHepus. ITarlbl
co3manusi pekoMmOuHaHTHOM JIHK u TpaHCreHHBIX OpraHu3MoB. KreTtouHas
vHKeHepus. KiieTouHble Ky/bTypbl. MUKDOK/IOHA/IBHOE pa3sMHOKE€HHEe PaCTeHUH.
KiioHrpoBaHMe BBICOKOMPOAYKTUBHBIX CEIbCKOXO3IUCTBEHHbIX OpPraHHW3MOB.

OKonornueckue W 3THUeckue  mnpobnempl. I'MO  —  reHeTHYeCKH
MOAU(UIMPOBaHHbIE OPTraHU3MBl.
[emMoHCTpaLuu:

IToptpetsi: H. M. Basunos, 1. B. Muuypus, I'. [I. Kapneuenko, M. @.
VBaHOB.

Tabmuiel 1 cxeMbl: KapTa «LIeHTpbI TIPOMCXOXAEHHWS W MHOT000pa3usi
KY/IbTYPHBIX pacTeHui», «[lopojsl JOMalIHUX )XUBOTHBIX», «CopTa KyJIbTYPHBIX
pacteHmii», «OTaanéHHas rubpuausanys», «PaboTel akazemuka M. @. MiBaHOBa»,
«[Momumnongusi», «OOBEKTbI OUOTexXHONMOTUU», «KeTouHble KyabTypbl WU
KJIOHUPOBaHue», « KoHCTpyrpoBaHue 1 IepeHoC TeHOB, XPOMOCOM».

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



JIaGopaTopHbIe U MPAKTHYECKHE Pa0OThI:

OKcKypcusi «OCHOBHbIE MeTOJbI W JOCTHD)KEHUSI CeleKIUM pacTeHud u
YKUBOTHBIX (Ha CeJIEKIIMOHHYIO CTaHLIUIO, TIEMEHHYO bepmy,
COPTOHWCITBITaTeIbHBIA ~ yUaCTOK, B TeIJIMUYHOE XO35HCTBO, J1abOPAaTOPUIO
arpoyHUBEPCUTETA UM HAyUHOTO 1[eHTpa)».

[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTMN HA
BFA30BOM YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHIA

Cormacio ®I'OC COO, ycTaHaBIMBAKOTCA TpeOOBaHUS K pe3y/bTaTaM OCBOEHUs
00y4JaroIyMICs TIporpamMM CpefiHero o01iero 00pa3oBaHus: TMUHOCTHBIM, MeTarpeMeTHbIM 1
rpeiIMeTHbIM.

JINHHOCTHBIE PE3YJIbTATDBI

B CTpyKType JIMUHOCTHBIX pe3y/bTaTOB OCBOeHUs TpeaMeTa «BHOMOTHs» BbI/eeHbI
CJlefiyIoIie  COCTABJISIIOIIME:  OCO3HaHWe  OOYyYaroIMMHUCS  POCCHUMCKOW  TpaKAaHCKOM
UIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTH W CaMOOIIpe/ie/IeHHIO,
Ha/lMyle MOTUBALUM K OOyYeHWro OWo/ioThH, Iie/ieHarpaB/ieHHOe pAa3BUTHE BHYTPEHHUX
yOeXIeHUH JIMYHOCTA Ha OCHOBE K/TFOUEBBIX I[€eHHOCTeH U MCTOPUUECKUX TPAJUIIMKA pa3BUTHS
OMO0J/IOTHUECKOTO 3HAHWs, TOTOBHOCTb M CIIOCOOHOCTb OOYYalOL[UXCSl PYKOBOJCTBOBATHCS B
CBOEM  JIeSITeTbHOCTA  I[eHHOCTHO-CMBICJIOBBIMK ~ YCTAaHOBKaMH, TIPUCYIIUMU  CHUCTEMe
Ouosiornueckoro obOpa3oBaHUs, Ha/JWUMe SKOJIOTHUECKOTO TIPaBOCO3HAHUs, CIIOCOOHOCTH
CTaBUTh LIeJTU U CTPOUTH >KW3HEHHbIE TJIaHbI.

JINUHOCTHBIE pe3y/bTaThl OCBOEHMs MpeaMeTa «buoyorusi» JOCTUraloTCs B eIUHCTBE
yueOHOM M BOCITUTATeIbHOU JIesITe/TIbHOCTU B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCHHUCKUMU
COLIMOKY/IbTYPHBIMH, UCTOPUUECKUMHU U [[yXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU, TPUHSITHIMU B
o01jecTBe TpaBUIaMd M HOPMaMH TIOBeleHWsT U CIIOCOOCTBYIOT IpoLjeccaM CaMOTIO3HaHMS,
CaMOBOCITUTaHUSI ¥ CaMOpa3BUTHs, Pa3BUTHs BHYTPeHHel MO3ULIMK JIUUHOCTH, TaTPHUOTU3MA,
yBa)KeHUsI K 3aKOHY U TIPABOIIOPSIKY, Ue0BeKy TPy/Ja W CTapilieMy TOKOJeHUI0, B3aMHOTO
yBaKeHUs, Oepe)KHOro  OTHOLIEHUs K  KyJbTypHOMY HacIeAUuld W  TPaAULUsM
MHOT'OHAlLIMOHAILHOTO Hapoja Poccuiickoli @enepalivu, IPUPO/ie U OKpYy»Katolllel cpejie.

JINUHOCTHBIE pe3y/bTaThbl OCBOEHUsT yueOHOro rnpeaMeTa «BUOIOTHs» [JOJDKHBI OTPa)kaTh
TOTOBHOCTb U CIOCOOHOCTH 00yUaromMXcsi PyKOBOACTBOBAThCsA C(HOPMUPOBAHHOM BHYTPEHHEH
MO3UL[MeNl JUYHOCTH, CUCTEeMON LIeHHOCTHBIX OpHWEeHTal[uii, TI03UTUBHBIX BHYTPEHHUX
yOeXIeHu, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM  IIEHHOCTSIM DPOCCHHMCKOTO  OOIecTBa,
paciiiipeHye »KU3HEHHOTO OIbITa W OMbITa [eATebHOCTH B TPOLiecce peanr3aliiid OCHOBHBIX
HaTpaB/ieHUH BOCITUTATEbHOM /leATeTbHOCTH, B TOM YKCJ/Ie B UaCTH:

1) rpa)k/;JaHCKOr0 BOCIIUTAHHSA:

cOPMUPOBAHHOCTh ~ TPAXKJAHCKOW TO3WLMM  oOyuaromierocsi Kak aKTUBHOTO W
OTBETCTBEHHOTO YjieHa POCCUICKOro 00IIeCTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB U 00s3aHHOCTeH, yBa)keHWe 3aKOHA U
TIPABOIIOPS/IKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM ZIeITe/TbHOCTH MPH CO3/IaHUU yUeOHBbIX MPOEKTOB,
pellieHny yueOHBIX U TI03HaBaTe/IbHBIX 3a/1a4, BBIMOJHEHUH OMOIOTMYeCKUX SKCIIEPUMEHTOB;



CTIIOCOOHOCTh ~ OTIPeJe/IATh  COOCTBEHHYHO TIO3WI[UIO TI0 OTHOIIEHWIO K SIBJIEHUSM
COBPEMEHHOM >XU3HU U OOBbSACHSTH €é;

yMEHHEe  YyuuThbIBaTh B CBOMX [JIeMCTBUSAX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/IEHCTBUS JTIOJIEN C pa3sHbIMU YOEXXIEHUSIMH, Ky/IbTYPHBIMHU LEHHOCTSIMUA U COLIMAIbHBIM
TI0JI0)KeHUeM;

TOTOBHOCTb K COTPY/JHUUECTBY B IIPOL[eCCeé COBMECTHOT'O BBITIOJTHEHUSI YyueOHBIX,
TO3HaBaTeNbHBIX W HCC/IeIOBaTebCKUX 3a/lad, YBa)KUTENLHOTO OTHOIIEHUS] K MHEHHIO
OTIIIOHEHTOB TIPY 00CYK/IEHUH CITOPHBIX BOMIPOCOB OHO/IOTMUECKOTO CO/IePKaHMS;

TOTOBHOCTb K TYMaHUTapPHOU 1 BOJIOHTEPCKOU J1eTeTbHOCTH;

2) IaTpUOTHUYECKOTO BOCIIUTAHUSA:

chopMHPOBAHHOCTh POCCUMCKOM TPaXk/IaHCKON UIeHTUYHOCTH, MMaTPUOTH3Ma, YBaXKeHHUs K
CBOEeMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH Trepej PoauHON, ropAoCTH 3a CBOM Kpaii, CBOIO
PosiuHy, CBOH SI3bIK U KYJIBTYPY, MPOLIIOe U HACTOSII[ee MHOTOHAL[MOHAILHOTO Hapoa Poccuy;

[[EHHOCTHOe OTHOLIeHWe K TIPUPOJHOMY HACAeJul0 W TMaMSITHUKaM TIPHUPOJABI,
JnocTwkeHusiM Poccuy B Hayke, UCKYCCTBe, CTIOPTe, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAZl POCCHMCKUX YUEHBIX B CTAHOBJIEHWE U pa3BUTHE
Ouosioruu, MOHUMaHUS 3HaUeHUst OMOIOTHH B TIO3HAHUM 3aKOHOB TTPUPO/IbI, B )KU3HU UeIOBEKa U
COBPEeMEeHHOT0 0011[eCTBa;

uzieiiHast yOe)x1IEHHOCTb, TOTOBHOCTE K CTY>KeHHIO U 3aujure OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyn0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

0CO3HaHMe IYXOBHbBIX 1[eHHOCTeM pOCCUICKOro Hapo/a;

c(opMHUPOBAHHOCTL HPABCTBEHHOTO CO3HAHUSI, 3STUYECKOTO ITOBE/IeHNS;

CTIIOCOOHOCTh OLI€HWBAThb CHUTYAL[UI0 U TIPUHHAMATh OCO3HAHHBIE PellleHHs], OPUEHTUPYSCh
Ha MOpa/lbHO-HPABCTBEHHbIE HOPMBI U 1[eHHOCTH;

OCO3HaHMe JIMYHOTO BK/IaJia B TIOCTPOEHKEe YCTONUMBOTO Oy yIriero;

OTBETCTBEHHOE OTHOIlIEHWe K CBOMM DOJAWTENsIM, CO3/JaHUI0 CeMbHM Ha OCHOBe
OCO3HAHHOTO TIPUHATHS LIEHHOCTe ceMeWHOM >KU3HU B COOTBETCTBUHU C TPAJUI[USIMU HapOZOB
Poccuy;

4) 3CTeTHYeCKOro BOCIIUTAHHUSA:

3CTeTUUeCKOe OTHOIIIeHWe K MUDY, BKJ/IFOUasi 3CTeTHKY ObiTa, HAYYHOTO M TEXHHUUECKOTO
TBOpPYECTBA, CIIOPTa, TPY/ia, 00IL[eCTBEeHHBIX OTHOIIIEHHUH;

TIOHMMaHKe YMOI[MOHAILHOTO BO3/IeMCTBUS )KUBOU TTPUPO/IBI U €€ TIeHHOCTH;

TOTOBHOCTh K CaMOBBIPDaXXEHHWIO B pa3HbIX BHUAAX HCKYCCTBa, CTpPeMJieHUe TIPOSBJISTh
KayecTBa TBOPUECKOW JTMYHOCTH;

5) ¢usuyeckoro BocnuTaHHA, (OPMHPOBAHHUA KY/JIbTYPbl 3[A0POBbA H
MOI[HOHA/IBHOTO 0/1arono/Tyuus:

TIOHMMaHWe U peasu3alisi 3[0pOBOro U Ge3oracHoOro obpasa >KU3HU (3710pOBOe TIUTaHUe,
cobsiro/ileHre TUTHeHNUeCKUX TPaBWI U HOPM, COaslaHCUPOBAHHBIM PeXXUM 3aHATHN U OT[bIXa,
peryasipHasi (u3uueckass aKTHUBHOCTh), OepeXHOTro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIeHUsI K COOCTBEHHOMY (PM3UUECKOMY M TICUXUYECKOMY 3/I0POBBIO;

MOHUMaHWe IIeHHOCTU TIpaBWI WHAWBHUAYaTbHOTO W KOJUIEKTMBHOTO 0e30MacHOro
TOBe/IeHNsI B CUTYaLIMsX, YTPOXKAIOIKX 30POBbIO0 U JKU3HU JTHO/Iel;

OCO3HaHUe TIOC/eICTBUM W HETPUSTUs BpeAHbIX MpHBbIUEK (yroTpebieHUs alKoross,
HApKOTHKOB, KyPeHUs);

6) TPYAOBOr0 BOCIIUTAHUSA:



TOTOBHOCTB K TPYy/ly, OCO3HaHHe 1[eHHOCTU MacTePCTBa, TPY0/r00ue;

TOTOBHOCTb K aKTUBHOM /IeSITe/TbHOCTH TeXHOJIOTMYeCKOW M COLMa/IbHOM HamnpaB/IeHHOCTH,
CIIOCOOHOCTh ~ WHWLMMPOBATh, TUIAHWPOBaTb M CAMOCTOSITEILHO — BBITIONHATH — TaKYIO
JieTeIbHOCTD;

WHTEpeC K pa3nuHbIM chepam mpodecCUOoHaNbHON AeATeNbHOCTH, YMEHHEe COBEpIaTh
0CO3HaHHBIN BbIOOp OyAyielt mpodeccun U peanu30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TI/IaHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa3oBaHHI0 U CaMOOOpPa30BaHMIO HA TPOTSDKEHUN BCEH
YKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIUTAHHUS:

9KOJIOTUYeCKH 1eslecoo0pa3Hoe OTHOLIeHHe K TIPUpo/ie KaK MCTOUHUKY XKU3HU Ha 3emiie,
OCHOBE e€ CyILleCTBOBAaHUA,

TIOBBIIIIEHHE YPOBHSI 3KOJIOTHUECKOW KYJIbTYPbI: TIPHOOpeTeHHe OrbITa IIaHUPOBaHUSI
TIOCTYTIKOB M OLIEHKH UX BO3MOXXHBIX MTOC/IeJICTBUH [I7Is OKPY>KaloIllel cpe/ibl;

0CO3HaHHUe T7100a/TbHOT0 XapakTepa SK0JIOTHYeCKUX 1pobsieM U MyTel X pelieHus;

CIIOCOOHOCTH MCIOJB30BaTh TIpHoOpeTaemMble MPU U3ydeHWH OHMOJIOTHUM 3HAHUSI U YMEHUsI
TIpY pellieHuH Tpo0JieM, CBsI3aHHBIX C palMOHA/IBLHBIM TPUPO/IONOIb30BaHNeM (COO/I0eHe
TIpaBU/I TIOBEJIeHUsI B TIPUPO/ie, HArpaB/IeHHBIX Ha COXPaHEHWe DPaBHOBECHS B JKOCHUCTEMaAX,
OXpaHy BUZIOB, 3KOCUCTeM, Ouocdepsr);

aKTUBHOE HEeIpUsTHe [eWCTBUM, TPUHOCSLIMX BpeZ OKpY>Karollled MPUPOAHOW cpefe,
yMeHHe TIPOTrHO3UPOBaTh HeOJaronpusTHbIE KOJIOTMUeCKUe TIOC/Ie/ICTBHS TPeATIPUHUMAeMbIX
JIleMICTBUI U Npe/loTBPaLLaTh UX;

Ha/IMylie Ppa3BUTOTO 3KOJIOTHUECKOTO MBIIUIeHUs, JKOJIOTHUeCKOW KYJbTYPhl, OIbITa
JesTeTbHOCTU  JKOJIOTUYEeCKOM  HarpaB/eHHOCTH, YMEHUSI PYKOBOZCTBOBaTbCS HMH B
M03HaBaTe/IbHOW, KOMMYHUKAaTHBHOW W COLMA/JIbHOW TPAaKTHKe, TOTOBHOCTH K Y4YaCTHUIO B
TIPAKTUYeCKOH [1esITe/TbHOCTH SKOJIOTUUYeCKOM HallpaB/IeHHOCTH;

8) eHHOCTH HAYYHOT'0 MO3HAHUS:

Cc(OPpMHUPOBAHHOCTbL MMPOBO33peHMs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKM U OOIEeCTBEHHOM TIPAaKTWKHW, OCHOBAHHOTO Ha JMajore KyJbTyp,
CIOCOOCTBYIOIIEr0 0CO3HAHUIO CBOET0 MeCTa B TIOJIMKY/IbTYDHOM MHDE;

COBepILLIeHCTBOBaHUeE S13bIKOBOM M UMTATebCKOMN KYJIbTYPbI KaK CPe/ICTBa B3aUMO/1eHCTBUS
MEXX[Y JTFOIbMU U TI03HAHHUST MHPa;

ToHMMaHWe creldyUKu OMOMOTHM KaK HayKW, OCO3HAaHUs €€ poju B (POpPMHUPOBaHUM
palMOHA/IBHOTO HAYYHOTO MBIIIEHUS], CO3/JaHUM 11eJIOCTHOTO Mpe/ICTaB/IeHusI 00 OKPY»KarolemM
MHpe KaK O eJuWHCTBe TIPUPOJbI, ue/oBeKa M 0O0IiecTBa, B TI03HAaHUU TPUPOJHBIX
3aKOHOMEPHOCTeH U peleHnH Mpob/ieM COXpaHeHHsI IPUPOTHOTO PaBHOBECHS];

yOeXXAEHHOCTb B 3HAUMMOCTH OMOJIOTHM /TSI COBPEMEHHOW LUBU/IM3aLUK: 00ecrieueH st
HOBOT'O YDOBHSI Pa3BUTHSI MEIUIIMHBI, CO3/IaHHME TIEPCIIEKTUBHBIX OMOTEXHOJIOTHA, CITOCOOHBIX
pelllaTh peCypCHble MpoOieMbl Pa3BUTHSI YesIOBeUeCTBa, MOMCKA IMyTel BBIXOZA U3 T/I00aJbHBIX
9KO0JIOTHUeCKUX MpobsieM U obecrieueHHs riepexo/ia K yCTOHUMBOMY Pa3BUTHIO, paljMOHATbLHOMY
WCTIO/Tb30BaHUIO TIPUPO/IHBIX PECYPCOB U (POPMHUPOBAaHHUIO HOBBIX CTAaH/IAPTOB >KH3HHU,

3aMHTEePeCOBAHHOCTh B TIOJTYYeHUH OUMOJIOTUYECKUX 3HAHWUM B L[e/IAX TIOBBILIEHUs OOIIei
Ky/IbTYpPbl, €CTeCTBEHHO-HAay4YHOW TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKI[MOHATHHOM
IPaMOTHOCTH 00yuarouuxcsi, GOpMUPYeMO TIPY U3y4eHUH OHO0JIoTHY;

TOHUMaHWe CYIIHOCTH METO/IOB TI03HAHUs, WCII0/Ib3yeMbIX B €CTEeCTBEHHBIX HayKax,
CIOCOOHOCTH MCIIO/Ib30BaTh T[OJlydyaeMble 3HaHWs [ aHa/iM3a W OOBSICHEHWS sIBJIeHUH
OKpY’Karolllero MHUpa U TIPOUCXOASIIUX B HEM W3MeHEHWM, yMeHUe [iesiaTb 000CHOBAHHBIE



3aK/IIOUEHUSI HAa OCHOBE HAyuHbIX (AKTOB W HMEIOIIMXCS JIaHHBIX C LIe/IbI0 TIO/yUeHust
JIOCTOBEPHBIX BLIBOJIOB;

CIOCOOHOCTh  CaMOCTOSITE/TBHO HCIIO/Ib30BaTh OWOIOTUYeCKHe 3HAHUS [Jis  PelleHUs
1po0JieM B peaibHbIX )KU3HEHHBIX CUTYaL[UsX;

OCO3HaHWe LIEHHOCTU HAay4YHOU JIeATebHOCTH, TOTOBHOCTb OCYIIECTB/ISITh TIPOEKTHYIO U
WCC/IeJOBaTe/TbCKYIO 1eSITe/TbHOCTh UHAUBUAYATBHO U B TPYIIIE,;

TOTOBHOCTb M CIOCOOHOCTH K HerpepblBHOMY 00pa3oBaHMI0O M camM000Opa30BaHHIO, K
AaKTUBHOMY TIOJIyUEHHIO HOBBIX 3HAHHUH 10 OWOJIOTMM B COOTBETCTBUM C >KW3HEHHBIMHU
MOTPeOHOCTSIMH.

METAIIPEIMETHBIE PE3YJ/IbTATBI

MerTanpeMeTHbIe Pe3y/bTaThl OCBOEHHs y4eOHOro mpegmera «BHOIOrHs» BK/FOUAIOT:
3HauuMble s  (OPMHDOBAHMSI MHPOBO33DeHHUS] OOYYAIOLIUXCS — MEeXJUCLIMTTHHAPHbIE
(MeXTipeMeTHbIe) 00LIeHayUHble TTOHSATHSI, OTPa)KaloIlye 11eJIOCTHOCTh HayYHOUM KapTUHBI MUpa
U CrieLjuuKy MeTO/|0B I03HAHUS, UCIIO/b3yeMbIX B eCTeCTBEHHBIX HayKax (BelecTBO, SHeprus,
sIBJIeHUe, TIPOLleCcC, CUCTeMa, HayuHbld (akT, MPUHLIMI, TUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCC/ieoBaHUe, Hab/ofleHne, U3MepeHHe, SKCIIepUMEHT U [IPYyruX), YHUBepCabHbIe
yueOHbIe [eiicTBUs (TI03HaBaTe/lbHble, KOMMYHUKAaTHBHbIE, PETYJISITUBHBIE), 00ecreunBaroLie
¢opmupoBaHre (QYHKIMOHATBHOW I'PaMOTHOCTH M COLIMAJILHON KOMITETEHIIMH O0YYaroIuxcs,
CIIOCOOHOCTH o0yuaroIuXxcs WCII0/Tb30BaTh OCBOEHHbIe MEXKTUCLIUTITMHAPHBIE,
MHPOBO33peHUYeCKHe 3HaHWsS W YHHUBepCajbHble yueOHble [eHCTBUSI B TIO3HABAaTe/lbHOW U
COLManbHOM MIPaKTHKe.

MertanpesMeTHble pe3y/bTaThl OCBOEHHsS] NpOrpaMMbl cpejHero o0iiero obpasoBaHUs
JIO/DKHBI OTpa’kaTh:

OB/1ajieHNe YHHUBePCAa/IbHBIMH Y4e0HBIMH NT03HABaTe/IbHBIMH AeHCTBUSIMM:

1) 6a3oBbIe TOrHUECKHE [|eHICTBHA:

CaMOCTOSATe/IbHO (OPMY/IMPOBAaTh W aKTyalW3WpOBaTh IpobeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

WCITO/b30BaTh TPU OCBOEHWMM 3HAaHUM TMPUEMBI JIOTMUECKOTO MBbILLIIeHUs1 (aHasu3a,
CUHTe3a, CpaBHeHHs, Kiaccudukauyy, o00001ieHrs1), pacKpbiBaTh CMbIC/ OHOIOrHUeCKUX
MIOHATUM (BBIJE/ISITh UX XapaKTepHble IPU3HAKH, yCTaHABIMBATh CBSA3U C JPYTUMU MOHITHSIMU);

OTipeZiesisiTh LieIM JedATe/IbHOCTH, 3ajaBasi fapameTpbl U KPUTEPUM HX JOCTYDKeHUs,
COOTHOCHTB Pe3yJIbTaThl esiITeJIbHOCTH C TIOCTaB/IeHHBIMHU LIeJISIMU;

WCII0/Ib30BaTh OMOJIOTHUECKHe TIOHATHS /i1 OOBbsicHeHUsT (DaKTOB U SIBJIEHHH >KUBOU
TIPUPO/IBI;

CTPOUTb JIOTHUECKWe pacCyKAeHWs (MHAYKTUBHbIE, [eNyKTUBHbIE, TI10 aHAJOTHH),
BBISIB/ISITH 3aKOHOMEPHOCTU W TIPOTHBOPEUMSI B PaCCMaTPUBAeMBIX SIBJIEHUSX, (POPMYJIMPOBATh
BBIBO/IbI Y 3aK/TFOUEHHUSI;

NIPUMEHSITh CXeMHO-MO/le/IbHble CPeZCTBA [JIsl NpeJCTaB/lIeHUs CYLeCTBeHHbIX CBsi3el U
OTHOILEHUH B M3yuyaeMbIXx OMONOrMUecKHMX OObeKTaX, a TakKe NMPOTHBOPEUMid pa3sHOro poja,
BBISIBJIEHHBIX B Pa3/IMYHbIX MH(OPMAL[MOHHBIX UICTOYHHKAX;

pa3pabaTbIBaTh IUIaH pelieHus Mpob/eMbl C YIETOM aHaIM3a UMEFOIMXCSl MaTepUaIbHbIX
Y HeMaTepuaibHbIX PeCypCoB;

BHOCUTb KOPDEKTHBBI B [IeTEbHOCTb, OLleHWBaTb COOTBETCTBHE Pe3y/IbTAaTOB L[eJIsiM,
OLIeHMBATb PUCKU TMOC/E/ICTBUM JesiTeTbHOCTH;



KOOD/IMHUPOBAaTb W BBITIOJHATL PAabOTy B YCIOBUSIX pPeabHOTO, BUPTYa/JbHOTO U
KOMOWHUPOBAHHOTO B3aMMO/IEHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJIEHUE TIPU PeleHUH XKU3HEHHBIX MTPOo0JIeM.

2) 0a3oBbIe MCC/IeJ0BATETHCKHE JeHCTBHA:

B/Ia/leTh HaBbIKaMU yueOHO-UCC/Ie[J0BaTeIbCKOM U TPOEKTHOW [JiesiTe/TbHOCTH, HaBbIKaMU
paspelieHusi pobJieM, CrioCOOHOCThIO U TOTOBHOCTBIO K CAaMOCTOSITE/TbHOMY TIOMCKY MeTO/I0B
pellieHyst IPaKTUYeCKUX 3a/la4, IPUMEeHEeHHI0 Pa3/IMUHbIX MeTO/[OB ITO3HAHUS;

WCTIOb30BaTh pa3/MuHble BUZBI AeATeJbHOCTH TI0 TIOJNYUYeHWI0O HOBOTO 3HAHUS, €ero
WHTEepIIpeTaliy, Mpeodpa3oBaHUI0 U TIPUMEHEHUI0 B YUeOHBIX CUTYalWsiX, B TOM UHUCJe TIpU
CO37,aHUH yueOHBIX U COLMAa/bHBIX TIPOEKTOB;

dbopMrpoBaTh HayuYHbIA TUIT MBILLIEHUs], B/Ia/IeTh HAYYHON TepMUHOJIOTHEH, K/TF0UeBbIMU
TIOHSATHUSIMHM Y METO/IaMH;

CTaBUTb U (OPMY/IMPOBaTH COOCTBEHHBbIe 3a/lauM B 0Opa3oBaTelbHOM [/lesTeNIbHOCTU U
YKU3HEHHBIX CUTYalUsX;

BBISIB/IAT  TIPUUMHHO-C/IE/ICTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/lauy, BbIABUraTh
TUTIOTe3y e€ pellleHWs, HaXOJUTh apryMeHThbl [Jisi J/I0Ka3aTeJbCTBa CBOMX YTBEPKIEHWH,
3a/laBaTh TlapaMeTpbl U KPUTEPUU PelleHus;

aHa/M3UpOBaTh IIOJy4YeHHble B XO/le pelleHusl 3a/lauyd  pe3y/bTaThbl, KPUTHUECKU
OLIEHMBATh WX [JOCTOBEPHOCTh, MPOTHO3MPOBATh M3MeHeHHe B HOBLIX YC/IOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM, OL|eHUBATh TIPUOOPETEHHBIN OIIBIT;

OCYILL[eCTBJISITh Lie/leHarpaB/ieHHbIM TOUCK TepeHoca CPefiCTB U CrocOO0B /1eHCTBUS B
rpodeCcCUOHA/IbLHYIO Cpefy;

yMeTb TIepeHOCUTh 3HAaHWsA B  TI03HABaTellbHYKd M TpaKTU4Yeckyro obmactu
JKU3He eI Te/TbHOCTH;

yMeTb UHTEIPHUPOBaTh 3HAHMUS U3 Pa3HBIX MPeIMETHBIX 00/1acTel;

BBIIBUTAaTh HOBbIe WJeU, TipejjiaraTb OpPWUTMHA/bHbIE TOAXOAbI U pellleHus, CTaBUTh
npo6JieMbl ¥ 3afIaui, JOIyCKAIOIIe albTePHATUBHBIE PelleHusl.

3) pabora c undopmanueii:

OpPHEHTUPOBAThCS B Pa3/IMUHBIX MCTOUHWKAX WHGOpMaluu (TeKcTe yueOHOTo rocobwus,
HAY4YHO-TIOMY/ISIPHON JUTepaType, OMOJOrMuecKruX CI0BapsiX W CIIPAaBOYHUKAX, KOMITBIOTEPHBIX
0azax [aHHBIX, B VHTepHeTe), aHA/JM3MPOBAaTh HMH(OPMAIUIO pa3/IMUHLIX BHUAOB U GHopM
TIpe/ICTaB/IeHUs], KPUTUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh ¥ HETIPOTUBOPEUNBOCTH;

dbopmMyMpoBaTh 3ampoChkl W TIPUMEHSITh pa3/IMuHble MeTO/bl TPU TOWCKe U oTOope
Oronoruyeckoit nHGOpMarLy, He0OXOAMMOM /IJIs BBITOJIHEHHST YUeOHBIX 3a/jay;

npuobpeTaTh OMBIT HCMOIb30BaHUST WH(OPMAIJMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBepIIIeHCTBOBATh KY/IbTYPY aKTUBHOT'O UCITO/Ib30BAHUSI Pa3/TMUHbIX TIOUCKOBBIX CHUCTEM,;

CaMOCTOSITe/IbHO BbIOMpaTh ONTUMaAbHYH (OpPMYy TIpefcTaBieHUs OHO/IOrHUecKou
vHbopMalyy (cXeMbl, TpadUKH, AUArpaMMbl, TaOIHILIbI, PUCYHKH U JPYTOe);

WCTIOb30BaTh HAy4HbIM $I3bIK B KauecTBe cCpe/icTBa Tipu pabore c Ouosoruueckou
vHpOpMalel: TpUMeHsITb XUMUYeckre, (hrU3ndeckre W MaTeMaTHUeCKrhe 3HaKd W CHMBOJIBI,
dopmynbl, abbpeBwaTypy, HOMEHK/IATypy, WCII0/Ib30BaTh W TMpeoOpa30BbIBaTh 3HAKOBO-
CUMBOJ/IMYECKHe CPeJiCTBA HarJ/Isi/IHOCTH;

B/a/leTb HaBbIKaMHU pacrio3HaBaHUS W 3alliuThl uH(OpMaluu, WHGOPMAI[MOHHON
6e3011acCHOCTU TMUHOCTH.

OgajieHHe YHUBEPCA/IbHBIMA KOMMYHUKATUBHBIMH JeHCTBUAMM:

1) o0menue:



OCYIeCTB/ISITh KOMMYHHUKALIMU BO BCeX chepax >KU3HHU, aKTHBHO y4aCTBOBATh B /IMAjiOTe
WIN JUCKYCCHU TIO0 CYILeCTBY 0OCy>KZaeMol Tembl (yMeHUe 3a[jaBaTh BOMPOCHI, BHICKA3bIBATh
CY)XK/IeHUsl OTHOCHTE/IbHO BBITIOJIHEHUSI TIpeJjlaraeMoi 3a/laud, yuuTbIBaThb MHTEpechl U
COTrJIaCOBaHHOCTh MO3ULUM APYTUX yUaCTHUKOB /iMasora Wiv AUCKyCCUK);

pacrio3HaBaTh HeBepbOanbHbIE cCpeJCTBa OOIeHHUs, MOHMMaTh 3HaueHHWe COLMAbHbBIX
3HAKOB, MPE/NOChUIOK BO3HUKHOBEHUST KOH(DIMKTHBIX CUTYaL[|H, yMeTb CMsSITUaTh KOH(MIUKTHI U
BeCTH T1ePeroBophI;

B/IQ/IeTh PA3/MUYHBIMUA CIIOCOO0aMHU OOIIeHUsT ¥ B3aUMOJIeMCTBUS, TTIOHUMaTh HaMepeHWUs
IPYTUX JIFOZiel, TIPOSIB/ISATh YBaXKUTETbHOE OTHOIIeHHe K COOeCeZIHUKY U B KOPPEKTHOU (hopme
¢dbopMyMpoBaTh CBOM BO3PaKeHUS;

pa3BEPHYTO M JIOTUYHO M371araTb CBOI TOUKY 3peHHsl C HCIO/b30BaHHEM $13bIKOBBIX
Cpe/CTB.

2) coBMecTHas /|eATe/TbHOCTh:

TIOHMMAaThb W UCII0J/Ib30BaTh MPEUMYIeCTBa KOMaHJHOW U WHAWBUAYATbHOM paboThl MpU
pelleHuH O6UoIornuecKou mpobiemMbl, 000CHOBLIBATh HEOOXOAUMOCTh IPUMEHEHHS] TPYIITIOBBIX
dhopM B3anMOZEHCTBYS TIPH pellieHnH yueOHOM 3ajauu;

BbIOMpATh TEMAaTUKy W MeTO/bI COBMECTHBIX AEWCTBHM C YUYETOM OOIUX WHTEPECOB U
BO3MO)KHOCTeM KaXK/I0T0 ujieHa KOJI/IeKTUBa;

NPUHUMAaTh 1€/l COBMECTHOW JleATeNlbHOCTH, OpPraHM30BbIBaTb M KOOPAWHUPOBATb
JIeVCTBUSI TI0 e€ [OCTM)KEeHUIO: COCTaB/IATh I/IaH [JeMCTBUM, pacrnpefiensiTb PO/ C YUYETOM
MHEeHUM Y4aCTHUKOB, 00CY’KaTh pe3y/bTaThl COBMECTHOM paboThi;

OLIeHMBATb KaueCTBO CBOETO BKJIAZla M KaK/IOTO yuaCTHHKA KOMaH/ZbI B 001U pe3y/bTar
110 pa3paboTaHHBIM KPUTEPUSIM;

Tpe/ijlaraTh HOBBIE TIPOEKTHI, OIleHWBaTh WU C TIO3ULMHM HOBW3HBI, OPUTHMHAIBLHOCTH,
MpaKTUYeCKOW 3HAUMMOCTH;

OCYLL[eCTB/ISITh TIO3UTHMBHOE CTpaTerMueckoe TIIOBeleHWe B pAa3/UUHbIX CUTYyaLUsIX,
TIPOSIB/IAITE TBOPUECTBO ¥ BOOOPaXKeHHe, ObITh MHULIMATUBHBIM.

OgnajieHHe YHUBEPCA/IbHBIMHU PeryasiTHBHBIMH IeHCTBUSIMU:

1) camoopraHu3anus:

WCTIO0/b30BaTh OMONOTMUecKre 3HaHUs [ BbIsSBJIeHUs TpoOieM W WX pelleHusl B
YKU3HEHHBIX U yUeOHbIX CUTYalUsX;

BbIOMpATh Ha OCHOBE OMOIOrMYeCKUX 3HAHUH 1]e/ieBble M CMBIC/IOBbIE YCTAHOBKH B CBOUX
JeUCTBUSX U TIOCTYMKaX IO OTHOIIEHWIO K >XUBOM TPUPOjie, CBOEMY 3/I0POBBIO M 3/I0POBBIO
OKpY’KaroLl1X;

CaMOCTOSITE/THO OCYILECTB/ISTh TI03HABATE/ILHYIO [1eSITe/TbHOCTh, BBISB/ISTH TPOOJIEMBI,
cTaBUTh U (hopMysuMpoBaTh COOCTBeHHble 3ajaud B 0Opa3oBaTe/NbHON [1eTeIbHOCTH U
JKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITe/IbHO COCTABJISITh T/IaH PelleHusi pobJieMbl C YUETOM UMEOIIUXCS PeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeATIOUTeHUIH;

JIaBaTh OLIEHKY HOBBIM CUTYaLsIM;

PaCHIMPSATh PaMKH y4eOHOT0 Mpe/iMeTa Ha OCHOBE JIMUHBIX TTPe/TIOUTeHHUH;

JieslaTb OCO3HAHHBIA BBIOOD, apryMeHTUPOBAThb ero, OpaTh OTBETCTBEHHOCTH 3a PelleHHe;

OLI€EHUBATb NTPUOOPETEHHBIN OIIBIT;

Croco6cTBOBaTh POPMUPOBAHUIO M TIPOSIBJIEHUIO IIUPOKOM 3PYAULIMM B pa3HBIX 00/1acTsIX
3HAHMM, TIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTe/bHbIN U KY/IbTYpPHbIN YPOBEHb.

2) CaMOKOHTPOJIb:



[laBaThb OLeHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JleATe/IbHOCTb, OLIeHUBaTh
COOTBETCTBHE pe3y/bTaToB LiesIsiM;

B/Ia/leTh HaBbIKaMH 103HaBaTe/bHON pedieKCMM KaK 0CO3HaHMsI COBepLlaeMbIX 1eHCTBUM
Y MBIC/IUTE/IbHBIX MPOLIECCOB, UX pe3y/bTaTOB ¥ OCHOBAHWM, UCII0J/Ib30BaTh NMPUEMBI pedieKCUH
JUIsl OLIeHKW CUTYalliH, BbIOOpa BEPHOTO pellieHNs;

yMeTb OLieHMBaTh PUCKU M CBOEBPEMEHHO NIPUHUMATh PelleHHUs 110 UX CHUKEHUIO;

NIPYHUMAaTh MOTHMBBI M apI'yMeHThI JPYTYX [PY aHa/lu3e pe3y/bTaToB /lesTe/bHOCTY;

3) npuHATHE Ce0s1 U APYTrUX:

NIpUHUMATH Cebs1, TOHMMast CBOM HeJOCTAaTKH 1 IOCTOMHCTBA;

NIPUHUMAaTh MOTHBbI M apI'YMEeHThI PYTUX NPY aHa/ln3e pe3y/bTaToB JleATe/lbHOCTH;

TPH3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CMIOCOOHOCTh MOHUMATh MUP C MO3ULIMM JIPYTOro uesioBeKa.

INNPEAMETHBIE PE3YJIBTATHBI

[TpeameTHbIe pe3ysbTaThl 0cBoeHUst TiporpaMMbl COO 1o 6uosioruy Ha 6a30BOM ypOBHe
BKJTIOUAIOT crieriuduueckue s yueOHoro ripegmera «buosorvsi» HayuyHble 3HaHUsSI, YMEHUSI U
CriocoObl  ZIEMCTBUM 110 OCBOEHHIO, WHTEPHpEeTali M TpeoOpa30BaHUIO 3HAHUM, BU/IBI
JesITeTbHOCTH TI0 TIOJTyUeHWI0 HOBOTO 3HAHWS M TIPUMEHEHHUI0 3HaHWH B pa3/IMUHBIX yueOHBIX
CUTyallUsIX, a TaKXe€ B pealbHbIX >XU3HEHHBbIX CHUTYyallUsX, CBS3aHHBIX C Owosorueit. B
TporpamMme TipeIMETHbIE Pe3y/IbTaThl MPe/ICTaB/IeHbl TI0 rojaM 00yJYeHus..

[TpenMeTHbIe pe3y/bTaThl OCBOeHMs yueOHOro mipeameTa «buonorusi» 6 10 kaacce
JOJDKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHWM O MecTe W POJU OUONOTHH B CHCTEMe Hay4YHOTO 3HaHHS
€CTeCTBeHHbIX HayK, B ()OpMHDOBaHHWM COBPEMEHHOW eCTeCTBEeHHO-Hay4YHOM KapTHHbI MHpa U
Hay4YHOTO MUPOBO33DEHHs], O BK/Ia/le POCCUMCKUX U 3apyOe)KHBIX yUEHBIX-OMOIOTOB B pa3BUTHE
6uosioruu, GyHKIMOHA/TLHOM TPAMOTHOCTH YeJioBeKa [jisl PellleHHs )KU3HEeHHBIX 3a/1a4;

yMeHHe pacKpbIBaTh CO/lepyKaHWe OMOIOTMYeCKUX TEPMUHOB W TIOHSATHM: >KU3Hb, K/IETKa,
opranu3M, MeTabom3M (0OMeH BelleCTB W  TIpeBpalljeHWe SHEpPruv), TOMeoCTa3
(camoperyniiLysi), ypoBHeBas  OpraHv3alds JKUBbIX ~ CHUCTEM, CaMOBOCIIPOM3BeJeHUe
(penpoayKuus), HaC/1eJCTBEHHOCTb, U3MEHUHUBOCTh, POCT U Pa3BUTHE;

yMeHue Wu3/1aratb Ouosoruyeckre TeopuM (K/IeTOYHas, XPOMOCOMHasl, MYyTal[MOHHas,
L[eHTpa/bHasi J0rMa MOJeKy/sspHOW Ouosioruu), 3akoHbl (I'. Mengensi, T. Moprana, H. U.
BaBunoBa) u yuenus (0 1jeHTpax MHOT000pa3ust ¥ IPOUCXOXK/IeHUs KYIbTYPHBIX pacTenuii H. U.
BaBusioBa), onpe/iesiaiTh TpaHULbl KX IPUMEHUMOCTH K XKUBBIM CHUCTEMaM;

yMeHHe BJafieTh MeTOJaMW HAy4YHOTO TIO3HaHUSI B OMOJIOTHUU: HAOJIFOZIeHe W OTNHCAHUe
JKUBBIX CHCTeM, TIPOLIECCOB U SIBIeHWM, OpraHu3alis W TIpoBeJeHHe OHOI0rHYecKoro
SKCIIePUMEHTa, BBbIJIB)KEHMEe TMIIOTe3bl, BbIAB/IEHHE 3aBUCUMOCTH MeXJy MCC/IelyeMbIMU
Be/IMYMHAaMH, OOBsICHEHHe T0/lyueHHbIX pe3y/bTaTOB, MCII0/b30BaHHBIX HAyUHBIX TOHSATHH,
TeopHri M 3aKOHOB, yMEeHUeE Jie/1aTh BbIBO/bI HA OCHOBAaHUU MOTyUEHHbIX pe3y/bTaToB;

yMeHHe BbIJIeNSTh CyLleCTBeHHble NMPU3HAKKW BUPYCOB, K/I€TOK IPOKAPMOT U 3yKapHOT,
OJJHOKJIETOUYHBIX ¥ MHOT'OKJ/IETOUHBIX OPraHU3MOB, 0COOeHHOCTH TIPOLIecCOB: 0OMeHa BeleCTB U
TIpeBpallleHHs] SHePruM B KiieTke, (POTOCHMHTe3a, IMIAaCTUUYECKOTO M JHEPreTHUeckoro oOMeHa,
XeMOCHHTe3a, MUTO3a, Meli03a, OIJIO/JOTBOPeHUs], pa3MHOXKEeHUs], UHAUBUAYaATbHOTO Pa3BUTHS
opraHu3ma (OHTOreHe3);



yMeHHe TIPUMEHSTh TIOJy4YeHHble 3HaHUs /711 00bsicHeHHUsT OMOMOTHUeCKUX TMpPOLIeCCOB U
SIBJIEHUH, /1J1s1 TIPUHSATHS TIPAKTUUECKUX PelleHri B TOBCeAHEBHOM KU3HU C LIe/Tbi0 00ecrieueH st
0e30MacHOCTH CBOEro 3/0pOBbsi WM 37I0POBbSI OKPYKAIOLIMX JIHO/iel, COOMo/ieHnsT HOpM
TPaMOTHOTO TIOBe/IEHWsI B OKpY)Kalollleld TPUPOJHOM cpeZie, TOHUMaHWe He0oOXOJUMOCTU
WCII0/Tb30BaHUS JJOCTWKEHUH COBpEMEHHON OMOIOrMM M OUOTeXHOIOTHH i paljMiOHaIbHOTO
TIPUPO/IOTI0/Ib30BaHMUS;

yMeHHe pellaTh 3jeMeHTapHble TreHeTHUeckWe 3a/aud Ha MOHO- W JUrubpujHoe
CKpelljMBaHue, CLelJIeHHOe Hac/leZoBaHKe, COCTAaB/SATh CXeMbl MOHOTMOPH/IHOTO CKpeIMBaHus
QU151 TIpe/iCKa3aHys Hac/le0BaHus TIPU3HAKOB Y OPraHHU3MOB;

yMeHHe BBITIO/HATH 1abopaTOpHbIe W TPAKTHUeCKHe paboThl, cOOMOAaTh TpaBU/Ia MpH
pabore c yueOHBIM 1 1abOpPaTOpHBIM 000PY/J0BaHUEM;

yMeHHe KDUTUYeCKH OLIeHMBaTh W WHTEPIPeTHPOBaTh HMH(GOPMALMI0 OMOIOrHUYecKOro
COZIep)KaHMsl, BKJIIOYAIOIIYIO TICEBAOHAyUHble 3HAHUS W3 PA3/IMUHBIX HMCTOUHHWKOB (CpejcTBa
MaccoBoil MH(OpMaLK, HayuyHO-TIONYyJ/IspHble MaTepHarbl), STUUECKHe acreKTbl COBpEMEHHbIX
yccej0BaHUi B OMoI0ruy, MeiuriHe, 60TeXHOJIOTHY;

yMeHHe Co3/jaBaTh COOCTBeHHble TIMCbMEHHble U YCTHble COoOImeHus, 00001as
Ovonornyeckyro MHGOPMAL[MI0 W3 HECKONbKUX HCTOYHUKOB, TPAMOTHO HCII0/Ib30BaTh
TIOHSITUMHBIN anmapar 6uosoruu.

[TpenMeTHbIe pe3y/ibTaThbl OCBOeHMst yueOHOro mipeameTa «buonorusi» @ 11 kaacce
JIOJDKHBI OTPa’kaTh:

Cc)OpMUPOBAHHOCTb 3HAHWK O MeCTe W POJIM OMOJIOTUM B CHUCTEME HAy4YHOTO 3HaHWs
eCcTeCTBeHHbIX HayK, B ()OPMHUPOBaHWM COBPEMEHHOI ecTeCTBeHHO-HayyHO KapTHUHbI MHpa U
HAy4YHOT'0 MHPOBO33peHHS, O BK/Ia/le POCCUHCKHUX U 3apyOeXHBIX YUEHBIX-OMO0/IOrOB B pa3BUTHE
6ronoruu, GyHKUMOHAIEHON rPaMOTHOCTY YesIoBeKa /ISl pellieHNs )KU3HeHHbBIX 3a/iay;

yMeHHe PacKphIBaTh COZiepyKaHe OHMOI0rnyeCcKUX TEPMUHOB U TIOHSTHI: BUJ, TIOMYJISILIVS,
reHOOH[, SBOJIIOLMS, [BIDKyL[He CUAbl  ((aKTOphI) 3SBOJIOLMH, TPUCIIOCODTEHHOCTD
OpraHM3MOB, BUJ000pa3oBaHWe, JKOJOTUYeCKHe (aKTOpbl, 3IKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, PeAYLIeHTbI, LIeTd TIMTaHus1, SKOJIorMuecKast IMpaMuza, buoreoreHos, 6uocdepa;

yMeHWe W3/laraTh OWOJIOTMUecKre Teopuu (9BOJOIMOHHAs Teopus Y. JlapBuHa,
CHHTeTHYeCKasi TeOpUsl 3BOIOLIMH), 3aKOHbI M 3aKOHOMEPHOCTH (3apogpliiieBoro cxogcrea K. M.
bapa, uepesoBaHus T/IaBHBIX HampaBieHWM U TiyTeit sBomoinuud A. H. CeBepijoBa, yueHUs O
6rocgepe B. V. BepHazickoro), onpe/iesiiTh IPaHUL{bl UX PUMEHUMOCTH K JKMBBIM CHCTEMaM;

yMeHHe BJa/ieTh MeTO/lJaM{d Hay4YHOTO TI03HaHHWsI B Ouosoruu: HabmoJeHre M OIMCcaHue
JKMBBIX CHCTeM, TIPOLIECCOB U SIB/IeHWM, OpraHu3alvs W TIpoBeJeHHe OHOI0rHYecKoro
JKCIIePUMEHTa, BbIBIDKEHHE TUIOTe3bl, BBISIBJIEHHE 3aBUCHUMOCTH MEXIY HCCIeSyeMbIMU
BeJINUMHAMHU, OOBSICHEHUE TOYYeHHBIX pe3y/bTaTOB, WCIIOJ/Ib30BAHHBIX HAYUHBIX TOHSTHH,
Teopul U 3aKOHOB, YMEHHe /Ie/laTh BLIBOZLI HA OCHOBAHUH TOJTYYeHHbBIX Pe3y/IbTaTOB;

yMeHHe BbIZIe/IATh CylleCTBeHHbIe NPU3HaKU CTPOeHUs OMOo0rnyeckux 0ObeKTOB: BH/IOB,
TIOMYJ/ISILMM, TPOJYLIEHTOB, KOHCYMEHTOB, pe/ylLIeHTOB, OMOreoL[eHO30B U 3KOCHCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HAC/e/CTBEHHOM  H3MEHUMBOCTH, eCTeCTBEHHOro 0TOopa,
BU/1000pa30BaHMsi, TIPUCIIOCOOTIEHHOCTH OPraHU3MOB, JEWCTBUS 3KOJOTWYeCKHUX (DaKTOPOB Ha
OpraHM3MBbl, TIepeHOCa BeILeCcTB 1 MO0TOKA SHEPTUy B SKOCHCTeMaX, aHTPOTIOTeHHBIX U3MeHeHU
B 9KOCHCTeMaX CBOeli MEeCTHOCTH, KPYroBOpOTa BeIIeCTB M OMOreOXWMHUECKHX I[UKJIOB B
6uocdepe;

yMeHHe TPUMEHSTh TIOlyUeHHbIe 3HaHWs il 00BSICHEHUsT OMOJIOTMUeCKUX TIPOLIECCOB M
SIBJIEHUM, /151 IPUHATHS IPaKTUUECKUX pellleHri B TOBCeIHEBHOM )KU3HU C Lie/Iblo 0becrieueHust



0e30MacHOCTM CBOETrO 37I0POBbSI M 3/]0OPOBbsSl OKDY’KAlOIIMX JIFOZeH, COOJIOZieHHnsT HOPM
TPAMOTHOTO TIOBe/IeHWsI B OKpY)Kalollleld TPUPOJHOM cpeZie, TOHUMaHWe He00XO0AUMOCTU
WCITI0/Tb30BaHUS JOCTYDKEeHUH COBPEMeHHOMU Ouonoruu [ist paLMOHA/TBHOTO
TIPUPO/IOTI0/Tb30BaHMSI;

YMEeHHEe pelllaTh 3/IeMeHTapHble OMOIOTHUeCKWe 3alaui, COCTaB/IATh CXeMbl TepeHoca
Bell[eCTB U SHEePTUU B 3KOCUCTeMax (L[ery MUTaHus);

yMeHHe BBITIOJIHATE J1abopaToOpHbIe W MpakTHUecKue paboThl, COO/M0AaTh TMpaBUia MpH
pabore c yueOHBIM 1 TabopaTOpHBIM 000PY/JOBaHUEM;

yMeHHe KDUTHUECKH OLIeHWBaTh W WHTEPINPETHPOBATh MHMOpPMAIMIO OMOIOTHYEeCKOTO
COZlepKaHHsl, BKJIIOYAIOIIYIO TICeBAOHAyUHble 3HAHWS W3 PA3/IMUHBIX HMCTOUHHMKOB (CpeicTBa
MacCcoBOM WHQOpMaIUM, Hay4YHO-TIOMYJ/ISIpHbIe MaTepuanbl), pacCMaTpuBaTh TIJI00ATbHbIE
9KOJIOTUYeCKue MpoO/ieMbl COBDEMEHHOCTH, ()OPMHUPOBATh 0 OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3ULIHIO;

yMeHHe Co3/laBaTb COOCTBeHHbie TIMChbMEHHbIe W YCTHble Co0OIIeHus, 06001ias
Ouosiornueckyro MH(POPMALIMI0 W3 HECKOJBKUX WMCTOUHUKOB, TI'DaMOTHO WCII0/Ib30BaTh
TIOHSITUMHBIN anmapar 6uosoruu.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJIACC
KosinuecTBo yacos J/IeKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne n/m KontpobHblie | TIpakTHUecKu
NMPOrpamMMblI Bcero oOpa3oBare/ibHbIE
paboThI e padoTsI
pecypchbl
bubmoreka LIOK
1 b 2 0.5
MIOTIOTIA KA Hayia https://m.eds00.ru/741c292
2 JKuBble CUCTeMBbI U UX OpraHu3arlys 1 Bubmorexa LIOK
P i https://m.edsoo.ru/7f41c292
bubmioreka LIOK
3 X i 8 1
MMHYeCKHI COCTaB U CTPOeHHe KIeTKH hitps-//m.edsoo.ru/7f41c292
bubmoreka IIOK
4 X 6
VHEASATENBHOCTD WIETRH https://m.edsoo.ru/7f41c292
c PasMHOKeHHe 1 MHAVBUya/lbHOE pa3BUTHE 5 1 bubmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnecTBeHHOCT U U3MEHUUBOCTD 3 15 bubmoreka LIOK
OpraHKU3MOB ’ https://m.edsoo.ru/7f41c292
7 Cenekuusi opraHu3MoB. OCHOBBI 3 bubmiorteka LIOK
OUOTeXHOIOTUN https://m.edsoo.ru/7f41c292
bubmioTeka LIOK
8 P 1
CICPEHOE BpEMt https://m.edsoo.ru/741c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




IIOYPOUYHOE IVIAHUPOBAHUE

10 KJIACC
N KonnyecTBo uacos Jara OneKTpoHHbIe Lu(ppoBbIe
wn Tema YpPoOKa Beero KOHTPO JIbHBIE HpaKaneCKne H3YUeHH 06pa30BaTEJIbHI>IE
padoThI padoThI A pecypchbl
bubmioTeka LIOK
1 Buosorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/ibl TTI03HAHUS )KUBOMW TIPUPO/IBI.
[TpakTuueckasi pabora Ne 1
2 «IZCHOI[LE}OB&HIEG Pas/IMYHbIX 1 0.5 Bubamorexa LOK
https://m.edso0.ru/863e6122
METO/I0B MPY U3yUYeHHH
610sI0orNUeCcKUx 06 EKTOB»
3 Buonornueckue crucremsl, MpoLecChl 1 bubmmoreka IIOK
Y UX U3yYeHue https://m.edso0.ru/863e6564
4 XHMHUUeCKHUM COCTaB KeTKu. Bozma u 1 bubmmoreka IIOK
MUHepaJibHble COU https://m.edsoo.ru/863e674e
bubmmoreka LIOK
5 benku. CocTaB 1 cTpoeHue 6e/TKOB 1 hitps-//m.edsoo.r/863e6b72
depMeHTbI — OHOIOrHYeCcKHe
Kartanu3aropsl. JlabopatopHasi
5 pabota Ne 1 «/3yueHue 1 0.5 bubmmoreka LIOK
KaTaIUTUUeCKON aKTUBHOCTHU https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha rpUMepe amusasbl
WM KaTasasbl)»
7 YraeBoapl. JIunuvabl 1 Bubmmorexa LIOK

https://m.edsoo.ru/863e6870




bubmioTeka LIOK

8 H .ATD
YIJIEHHOBBIE KHGIOTHE https://m.edso0.ru/863e6d5c
9 Wcropus u MeTofbl U3yueHUs Bubmoreka LIOK
K/eTKd. KnetouHas teopus https://m.edsoo.ru/863e6e88
10 KneTka Kak 11e/10CTHast KABast
cucrema
CTpoeHue 5yKapruoTHYeCKON
K1eTku. Jlaboparopnasi pabora Ne 2
«/3yueHure CTpOeHHUs K/IeTOK Bubmoreka IIOK
11 pacTeHH, >)KUBOTHBIX, TPUOOB 1 0.5 https://m.edsoo.ru/863e6£f0
OakTepwii 110 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716c
rOTOBBIX MUKpOIpernapaTax 1 ux
OTMCaHUe»
bubmmoreka LIOK
12 06 6
MEH BEIECTD LT METADOIHEN https://m.edso0.ru/863e766c
bubmoTeka LIOK
13 D . X
OTOCHITES. AEMOCHITES https://m.edsoo0.ru/863e7c98
bubmioreka [IOK
14 C) i 06
HEPTETHHECKHH OOMEH https://m.edsoo.ru/863e7aae
JKU3HeHHbIN UK/ K1eTKU. [leneHue
.M . JIab
15| pabora Ne3 cHabmosene woza 5 05 BGotexa LIOK
o « .
P A https://m.edsoo.ru/863e7dc4
K/IeTKaX KOHUMKa KOopellKa JiyKa Ha
TOTOBBLIX MUKpOTpernapaTax»
16 buocunTe3 6enka. Peakius bubmmoreka IIOK
MaTpUYHOTr'O CHHTe3a https://m.edsoo.ru/863e796e
bub OK
17 TpaHcsisus — 6nocuHTe3 Oeska nomiotexa L1

https://m.edsoo0.ru/863e796e




HexknerouHbie ¢hopMbI )KU3HA —

bubmioTeka LIOK

18 BUPYChI https://m.edsoo.ru/863e7540
bubmmoreka IIOK
19 @®opmbl pa3MHOKEHUST OPraHr3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. Bubmioreka LIOK
20 Meiios https://m.edsoo.ru/863e7f4a
O6pa3oBaHue 1 pa3BUTHE TIOJIOBBIX
K/1eTOK. OIj1ofl0TBOpeHue.
91 JlabopaTopHast pabora Ne 4 0.5 bubmmoreka IIOK
«/3yueHne cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJ/IETOK Ha TOTOBBIX
MUKpOIpernapaTax»
Y NupuByyansHOe pasBuTHe bubmmoreka LIOK
OpraHKU3MOB https://m.edsoo.ru/863e8436
93 I'eHeTHKa — HayKa 0 bubmoTeka LIOK
HacC/IeICTBEHHOCTA YU U3MEHUMBOCTHU https://m.edsoo.ru/863e86{2
3aKOHOMEePHOCTH Hac/ie[0BaHuUs
24 l'IpI/I3HaKO}l:. MOHOFI/IG[)I/IA,ZLHOG Bubmorexa LIOK
https://m.edso0.ru/863e8878
CKpell1BaHue
urubpuiHoe cKpelljMBaHue. 3aKOH
25 §e3aBH2H?v10ro HapCJIL:,L[OBaHI/IH Bubmiorexa IOK
https://m.edsoo.ru/863e89a4
TIPU3HAKOB
26 CiiervieHHOe HaceJjOBaHHE 0.5 bubmmoreka IIOK

nipu3HaKoB. JTabopaTopHast paboTta
Ne 5 «M3yueHue
pe3y/IbTaTOBMOHOTHOPHUHOTO 1
JUTUOPUIHOTO CKPEIUBaHUS Y

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




I,qu3O(I)I/IJ'IbI Ha I'OTOBBIX

MUKpOIpernaparax»
97 I'eneturka nona. HacnenoBanue 1 bubmmoreka IIOK
TIPU3HAKOB, CLIeIVIEHHBIX C [10JI0M https://m.edso0.ru/863e8c60
N3menunBocThb. HeHacnejcTBeHHast
W3MEeHUMBOCTb. JTabopaTopHast
pabora Ne 6. 3yueHne bubmoreka IIOK
28 N 1 0.5
MOAU(PUKAITMOHHOW U3MEeHUHUBOCTH, https://m.edsoo.ru/863e8efe
TIOCTPOEeHKe BapyUaljMOHHOIO psifia U
BapUaLMOHHOU KPHUBOI»
HacnecTBeHHast ©3MEHUMBOCTb.
59 JlabopaTopHast pabota Ne 7. 1 0.5 bubmmoreka IIOK
«AHanu3 MyTalui y po30oQpuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpernapaTax»
bubmmoreka IIOK
30 Penetka uerionexa ! https://m.eds00.ru/863e8d78
Pe3epBHbIit ypok. O600ITIEHME TTI0
31 TeMe «Hacie1CTBeHHOCTb U 1
M3MEeHUYMBOCTb OPraHU3MOB»
bubmioTeka LIOK
32 Cenexis Kax HayKka  rpotjecc 1 https://m.edsoo.ru/863e9214
13 MeTobl ¥ JOCTUXKEHUS CeJIeKLIUU 1 bubmmoreka IIOK
pacTeHul U >KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHosiorus Kak otrpacib 1 Bubmioreka LIOK
TIPOM3BO/ICTBA https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 34 4
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