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IIOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl IO OWOJIOTUM TEOPETUYECKYI) OCHOBY [iIs
oripefiesieHUsT TIOAXOJ0B K (DOPMUPOBAHUIO COZep>KaHUsSI yueOHOro mpeameTa
«buosorusi»  cocraBuiv:  KoHLenTyanbHble nosiokeHusa dI'OC COO o
B3aMMOOOYC/IOBJIEHHOCTH  IieJiell, CO/ilep)KaHusi, pe3y/JbTaToB O0yueHUs U
TpeOOBaHMi1 K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, TIOJIOXKEHUST 00 00LuX Le/sx U
TIPUHLIMIIAX, XapaKTepU3YIOI[UX COBPeMeHHOe COCTOSTHMe CHUCTeMbI CpPeJHero
obmfero obpa3oBanusi B Poccuiickoit depepaiiuy, a TakkKe TIONIOXKEHUS O
crietyrKe O6HoOrUY, €€ 3HAUeHUM B TTO3HAHUU >KUBOU MIPUPOABLI U 00ecrieueHuu
CyILIleCTBOBaHUsI uesioBeueckoro obiectBa. CoryiacHO Ha3BaHHBIM TIOJIOXKEHUSIM,
orpeiesieHbl OCHOBHBIE (DYHKLIMM TTPOrPaMMBbI 110 OUOOTUU U e€ CTPYKTYypa.

[Tporpamma 10 Ouonoruu [AaéT TMpejcTaBAeHHWe O Iiesax, o0 oOiei
cTpaTeruvi 00yYeHHsi, BOCIUTAaHWSI Y Ppa3BUTUSI OOYyUarOIIUXCS CpeCTBaMU
yuebHOoro rmipenMeTta «buosorusi», orpefesisieT o00si3aTeslbHOe TIpeJMeTHOe
coJiep)kaHue, ero CTPYKTYpy, pacrpefiefieHde TI0 pas3fejiaM W Temaw,
PEKOMEH/IyeMYI0 T0C/Iel0BaTe/IbHOCTh M3yUeHUs] yueOHOTO MaTepHasa C yUYETOM
MEXXIIPeJMETHbIX U BHYTPUIIPeAMETHBIX CBsi3el, JIOTUKU 0Opa30BaTebHOTO
Tipoijecca, BO3pacTHBIX 0cobeHHOCTel 00yJaroIuxcs.

B mporpamMMe 10 OHOJIOTMM TakKXKe YUWTBHIBAIOTCS TpebOOBaHUS K
TUIAaHUPYEeMbIM JINUYHOCTHBIM, MeTarpeJMeTHbIM W TIPeJMETHbIM pe3yJbTaTaM
oOyueHuss B (OpDMHUPOBAHMM OCHOBHBIX BHUZOB yueOHO-TI0O3HaBaTeTbHOMN
JesITeTbHOCTU/YUeOHbIX  1eHCTBUM 00ydarouxcsi 10 OCBOEHHWIO COJep KaHus
brosiornueckoro o6pa3oBaHusl.

B mnporpamme 1o 6uosiornv (10 kmacc, 0a30BbIM ypOBeHb) peanM30BaH
TIPUHLUI TIPEeMCTBEHHOCTH B U3y4yeHWH Ouosorud, Osarozapsi uemy B Hel
MPOCMATpPUBAETCSl  HAlpaBleHHOCTh Ha pa3BUTHe 3HAHWM, CBSI3aHHBIX C
dbopMUpoBaHHeM  eCTeCTBEHHO-HAayYyHOTO  MHDOBO33DeHHs],  I[eHHOCTHBIX
OpHEeHTalWi JTMYHOCTH, SKOJIOTMUECKOT0 MBIILJIEHUs], Pe/ICTAaBIeHUI O 3/[0POBOM
obpa3e u3HU U Oepe>KHbIM OTHOIIIEHHWEM K OKpYJKarolled TpUPOAHON cpefe.
[TosTOMy Hapsiny ¢ vM3ydyeHueM 00I1e0MOIOrMUecKUX TeOpHH, a TakKe 3HAaHWU O
CTPOEHUU >KMBBIX CHCTEM pPa3HOTO paHra W CYIL[HOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOLIECCOB B TIPOTpaMMe Mo OMOIOTUM yZe/ieHO BHUMaHHWe HCII0/Ib30BaHUIO
TIOJTyUeHHBIX 3HAHWM B TIOBCEHEBHOM >KU3HU [I/Isl PellleHus PUKIaJHbIX 3a7iay, B
TOM 4YKC/e: MPOoPUIAaKTUKN HAcae[CTBEeHHbIX 3a0osieBaHUN uesioBeKa, MeJUKO-
reHeTHYeCcKoro KOHCYJIbTUPOBaHUS, 000CHOBaHUS 9K0JIOTHUYECKHU
1je/leco00pa3HOr0  TIOBeZIeHHsI B OKPYXKAIOL[eW TIpUPOJHON cpefle, aHa/M3a
B/IVSIHUSL XO3SIMCTBEHHOW JesITe/TbHOCTA 4YesioBeKa Ha COCTOSIHHE TPUPOJAHBIX U
MCKYCCTBEHHBIX 9KOCUCTeM. Y CH/leHre BHUMaHUs K MPUK/IaJHON HarpaBIeHHOCTH
yueOHOTO npeameTa «buosorus» MpoAMKTOBAHO HeOOXOAMMOCTBIO OOecrieueHus
YCJIOBUM [I7Is PellieHust OJHOW U3 aKTyasIbHBIX 3a7lau LIKOJILHOTO OMOJIOTHYeCKOTo



oOpa3oBaHusi, KOTOpas TpeArnosiaraeT (GopMUpOBaHHE y  OOy4aroLMXCcst
CMIOCOOHOCTH  a[]alMTUPOBaThCsl K HW3MEHEHHsIM JWHAMWUYHO pa3BUBAOILEroCs
COBPEMEHHOT'0 MHUpa.

Buosiorusi Ha ypoBHe cpeAHero o0Iiero oOpa3oBaHUs 3aHUMaeT Ba)KHOE
Mecto. OHa obecrieunBaeT (QopmupoBaHUe Yy O0OyuaroIUXCsi TpeACTaBlIeHUN O
HayyHOW KapTWHe MUpA, paciiupsieT U 00001jaeT 3HaHUS O YKUBOM TpPUpOJie, eé
OT/IMUUTENTbHBIX TIpPU3HAKaX — YPOBHEBOW OpraHMW3al[id W SBOJIIOLMM, CO3JAET
YCJIOBUSL  [/Isi:  TIO3HAHWS  3aKOHOB  J>KMBOW  TIPUPOABI,  (hOopMHpOBaHUS
GyHKI[MOHABHONW TPaMOTHOCTH, HABBIKOB 3/I0pOBOTO M 0Oe3o0rmacHOro obpasa
YKU3HH, SKOJIOTMUeCKOTO MbIIIIeHUS], [[eHHOCTHOTO OTHOIIIEeHUSs K XKUBOW MPHUPO/e
Y UEeJIOBEKY.

Bosbliioe 3HaueHHe OMOMIOTHS UMeeT TakKe ZIJisl PellleHus] BOCTIUTAaTeTbHBIX U
pa3BUBAIOIIMX  3aay  cpeiHero obOmjero  obOpa3oBaHus,  COLMAIM3aLUN
oOyuatoiiuxcs. M3yueHue 6uonoruv obecrieurBaeT yCa0BUs /s (hOPMUPOBaAHUS
WUHTE/IJIEKTYa/IbHbIX, KOMMYHHUKALIMOHHBIX W  WH(MOPMAI[MOHHBIX  HABLIKOB,
3CTETUUYECKOUW KY/bTYpPbI, CIIOCOOCTBYeT WHTErparjii OHOJIOTHYeCKHX 3HaHUN C
TIpe/ICTaB/IeHUsIMUA U3 APYTHUX yUeOHBIX MMPeAMETOB, B UaCTHOCTH, (DU3UKH, XUMHUU
u reorpaduu. Ha3BaHHbIe MOOXKeHUs O TpefHa3HaueHHWH YueOHOTO TipeameTa
«bronorusi» coctaBUIM OCHOBY /Jisi OTpefieJieHUs] TOAXOA0B K 0TOOpy U
CTPYKTYPHUPOBAaHHIO €ro COZIep>KaHUsl, TIPe/ICTaBIeHHOTO0 B IIporpaMMe II0
Orosiorum.

Otb6op copmepykaHusi yueOHOro TipeaMera «buosorusi» Ha 0a30BOM ypOBHe
OCYIL[eCTB/IEH C TO3WI[UM KYJbTYPOCOOOpA3HOrO TMOAX0Zd, B COOTBETCTBUU C
KOTOpPBbIM OOyuarolfyecs: JO/DKHBI OCBOWTH 3HAaHHS W yMeHWs, 3HauuMble [Jis
dbopmupoBaHus 001Iell KyabTYphl, ONpeJesolle aJeKBaTHOe TIOBe/leHHe
ye/loBeKa B OKpYJKarolljell TIpPUpPOAHOM cpefie, BOcTpeboBaHHbIE B TTOBCEAHEBHOM
JKU3HU M TIPAaKTHUeCKOM aesTesibHOCTH. Ocoboe MecTo B 3TOHM cucTeMe 3HaHUWM
3aHUMAIOT 3/IeMeHThI CO/lepP>KaHHsI, KOTOpbIe C/Ty>KaT OCHOBOM /7151 (hOPMUPOBAHMUS
MpeJiCTaB/IeHWA O COBPEMEHHOM eCTeCTBeHHO-HayYyHOU KapTUHe MHupa U
L[EHHOCTHBIX  OpHEeHTAlUsIX  JIMYHOCTH,  CIIOCOOCTBYHOIIUX  T'yMaHHU3al[uu
buosiornueckoro o6pa3oBaHusl.

CTpyKTypUpOBaHHe cCoOZiep)KaHusl yueOHOTO MaTrepuaja B IIporpaMMe II0
OUOIOTUM  OCYII[eCTBIEHO C YUéTOM TPHOPUTETHOTO 3HAueHWs 3HaHuW 00
OT/TMUUTETBHBIX 0COOEHHOCTSIX YKUBOU TIPUPO/IbI, O €€ YPOBHEBOM OpraHU3al[uu U
9BOJTIOL[MU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOTro rpegmMeTa «Bbuosiorus»
BbIZIe/IeHbI C/IeAYIOIIMe CoJepsKaTe/lbHble TUHUM: «brosiorys Kak Hayka. MeTo/ibl
Hay4yHOTo To3HaHus», «KieTka kak Ouosiornueckasi cucrema», «OpraHusM Kak
buonoruueckass cucrema», «CucremMa ¥ MHOroo0pasuve OpPraHMYeCKOro MHUpay»,
«DBOJTIOLIUS XKUBOM MPUPO/IBI», « IKOCUCTEMBI U TIPUCYIIFE UM 3aKOHOMEPHOCTH».

Ilens u3yueHus: yuebHoro mpeamerta «buosorus» Ha 0a30BOM ypOBHE —
oB/laZieHe  OOyYaroOIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHA/TEHOM



OpraHu3allMi >KUBBIX CHUCTEM pa3HOrO0 paHra U TMpuoOpeTeHHWe yMeHUi
WCTIO/Tb30BaTh 3TU 3HAHUS [/ TPAMOTHBIX JeMCTBUM B OTHOILEHWH OOBEKTOB
YKWBOM TIPUPO/IbI U PeLleHNsI Pa3/IMYHbIX )KU3HEHHBIX TIPO0IeM.

HocTtikeHue e/l M3ydeHusi yueOHOro ripegmeta «buosiorusi» Ha 6a30BOM
ypOBHe o0ecrieunBaeTCs pellieHreM C/IeAyIOIINX 3a/1ayu:

OCBOeHHe O0yuaroIMMHCS CHUCTeMbl 3HaHUM O OHOIOTUYeCKUX TeopusX,
YUeHHsIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUTIOTe3aX, MpaBU/ax, CAyKal[UX OCHOBOU
[Jisi hOPMHUPOBaHUsI TIPeZCTaB/eHU O ecTeCTBeHHO-HayuHOW KapThHE MUpa, O
MeTOZ,aX Hay4YHOTO T03HaHUs, CTPOeHHH, MHOT000pa3iy U 0COOEHHOCTSX >KHUBBIX
CUCTeM Pa3HOT0 YPOBHSI OpPTraHM3alliH, BBIJAIOIIUXCS OTKPLITUSIX ¥ COBPEMEeHHbIX
HCCJIeJOBaHUSIX B OMOJIOTHH;

dopmupoBaHre y 00y4arOIIMXCs TI03HABATebHbIX, WHTE/JIEKTYalbHbIX U
TBOPUECKUX CIIOCOOHOCTell B TIpoliecce aHaaM3a [aHHBIX O MyTSIX pPa3BUTHS B
O1O/IOTUM HAyUHBIX B3IJ/ISIOB, W€l W TMOAXOA0B K W3YUYEeHHIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHU3aluy;

CTaHOB/ieHWe Yy oOyuaromuxcs o0Omiell KyJibTyphl, (QYHKI[MOHATBHOM
I'PaMOTHOCTH, Pa3BUTHE YMeHUM 0OBSICHATh U OL[eHUBATh SIBJIEHHSI OKPY KaroIllero
MUpa >XMBOW TIPUPOJbI HAa OCHOBAaHWM 3HAHUW U OIbITA, TMOAYYEHHBIX TIPU
W3yueHUH OUOOTuY;

dopmupoBaHre y O00yYalOLUXCs YMeHUW W/TIOCTPUPOBaTh 3HaueHue
OrO/IOTMUeCKHUX 3HAaHWUM B TMPaKTUUeCKOW JesTelbHOCTU UesioBeKa, pa3BUTHU
COBpeMeHHbBIX MeIULMHCKUX TeXHOJIOTHI U arpoOMOTeXHOIOTU;

BOCIUTaHWe YOEKIEHHOCTU B BO3MOXKHOCTU TIO3HAHUSI UeJIOBEKOM >KUBOU
TIPUPO/bl, HeOOX0AUMOCTH OepeXXHOTO OTHOLIeHUs K Hell, COO/TI0IeH s ITUUeCKUX
HOPM T1pU TIPOBe/ieHnH O10/I0THUeCKUX UCCeJOBaHUMH;

OCO3HaHWe IIeHHOCTH OWOJIOTUYeCKHUX 3HAHWM [IjIsi TIOBBIILIEHUS YPOBHS
9KOJIOTMUECKOU KY/IbTYPBI, /151 JOPMUPOBAHUSI HAYYHOTO MUPOBO33DEHUSI;

TipUMeHeHue TPUOOPEeTEHHBIX 3HAHUM U YMEeHUM B TIOBCeJHEBHOMW XKU3HU [IIsI
OLIeHKU TIOC/Ie/ICTBUM CBOE /1esiTe/IbHOCTH T10 OTHOLLIEHUIO K OKPY»Karolllei cpefe,
coOCTBEHHOMY 3/10pOBbIO, 00OCHOBaHWE U COO/OleHre Mep TPOGHUIAKTHKU
3abo/ieBaHMiA.

B cucreme cpennero obiero obpa3oBaHusi «buonorus», u3lydaemasi Ha
0a30BOM YpOBHe, siB/isieTCsi 00si3aTeNbHBIM yueOHBIM TIpeMEeTOM, BXOJSILIKM B
cocTaB Tipe]MeTHOU 06/1acTh «EcTecTBeHHO-HayUYHbIe TIPeMEThI».

715 u3yyeHust 6uosioruy Ha 6a30BOM ypOBHe cpejiHero o0iiiero obpa3oBaHusi OTBOJUTCS : B
10 knacce — 34 yaca (1 yac B HeJe/it0).



COAEPXAHUE OBYUEHUA
10 K/TACC

Tema 1. buosiorusi Kak Hayka.

Burosiorus kKak Hayka. CBsi3b OMojioruu C 0OII[eCTBeHHbIMH, TeXHUUECKHMMH W JPYTMMU eCTeCTBeHHbIMH HayKaMH,
dbunocoduer, STUKOMW, 3CTETUKON U MpaBoM. Posib Gronoruu B ¢hOpMHUpOBaHWM COBPEMEHHOW HayYHOM KapTHHBI MHpa.
CucTema 6MOIOTHYECKUX HAYK.

Metozapl TIO3HAHUS JKUBOW TIpUpPOAbI (HaO/ro/leHre, SKCIIePUMEHT, OIiCaHue, W3MepeHHe, KiacCUbUKalys,
Mo/leTMpOBaHue, CTaTUCTUUecKass 06paboTKa JaHHbIX).

JdeMoHCcTpanuu:

IToptpetsr: Y. [lapsuH, I'. Mengens, H. K. KosbLos, /k. YorcoH u @. Kpuk.

Tab/mu1LIbl M cXeMbl: «MeTo/bl T03HAHMS YKUBOU TTPHUPO/IbI».

JIaGopaTopHbIe U MPAKTHYECKHE PadOThI:

[TpakTuueckas pabota Ne 1. «Vcronb3oBaHUe pa3/IMUHBIX METO/IOB MPU U3yUueHUH ODUOOTUUeCcKUX 00beKTOBY.

Tema 2. JKuBble CUCTeMbI M X OpraHu3anus.

JKuBbie cucrembl (6rocrcTeMbl) Kak TpeaMeT u3yueHusi 6uosiorud. OT/MUMe >XKUBBIX CUCTEM OT HeOpraHWUecKOou
TIPUPOJBI.

CeoiicTBa OuMocucTeM M uX pasHooOpa3ve. YPOBHM OpraHu3alyyd OHMOCHCTeM: MOJIeKY/ISIPHBIM, KIeTOUHBIM,
TKaHEeBbIM, OpraHU3MeHHbIN, TIOIY ISILIMOHHO-BU/JOBOM, 9KOCUCTEMHBIN (OMOTeo1[eHOTHUeCKHH ), OMoCchepHbI.

JdeMoHCcTpanuu:

Tabmmiibl 1 cxeMbl: « OCHOBHBIE TTPHU3HAKH >KM3HN», « Y POBHH OpPTraHU3al[i1 XKUBOUM MPUPO/IbI».

O6opymoBanue: Mojienb Mosiekysbl [THK.

Tema 3. XumMHueckuid COCTaB U CTPOeHHE K/IeTKH.

XHAMHUYECKAU COCTaB KJIETKA. XWMHUYEeCKHe 3/1IeMEHThI: MaKpO3JieMeHThbl, MUKPO3/ieMeHThl. Bojla ¥ MUHepabHbIe
Bell|ecTBa.

@dyHKLMY BOBI U MUHEpa/IbHBIX BellleCTB B KieTKe. [Tofjep>kaHrue 0CMOTUUeCKOro basaHca.

Benku. CoctaB U cTpoeHre O6enkKoB. AMHHOKHC/IOTHI — MOHOMepPHI 0OenkoB. He3ameHWMble U 3aMeHUMbIe
AMUHOKHCJIOTbI. AMHMHOKHUC/IOTHBIM COCTaB. Y POBHU CTPYKTYPbI O/IKOBOM MOJIeKY/IbI (TIepBUYHAs], BTOPUYHAsI, TPeTUUHAst
Y UeTBePTUUHAs CTPYKTypa). XUMUUeCKre CBoCTBa OeskoB. bruonornueckre GyHKIMN 6eKOB.



depMeHThI — OHo/IoTHYecKre Kataau3aTopbl. CTpoeHue depMeHTa: aKTUBHBIN 11eHTp, CybCcTpaTHast CrieliipUuHOCTb.
KodepmenTsl. Buramunbl. OT/ivuvs (pepMeHTOB OT HeOPraHUYeCKHUX KaTaJu3aTOpOB.

YrneBozbl: MOHOCaxapuzbl (T/10K03a, prubo3a U 1e30Kcuprb03a), Aucaxapyu/bl (caxapo3a, J1akTo3a) U MoJiicaxapu/ibl
(KpaxMmaJi, TJIMKOTeH, Lie/ito103a). buosornueckrve QyHKIMM YreBOO0B.

Jlumuapl: TpurMLepuzbl, dochomunuabl, crepougbl. ['uapodunbHO-THAPO(OOHBIE CBOMCTBA. buomoruyeckue
byHKIMM UnuA0B. CpaBHEHHE YTJ/IeBO/IOB, OE/TKOB U JIUTHAOB KaK HICTOUHUKOB SHEPTHH.

HyxkneunoBsie kucnotel: THK u PHK. Hykmeotusbl — MOHOMepbl HYK/IEMHOBBIX KUCAOT. CTpoeHue U (DYHKIUU
OHK. Ctpoenue u ¢pynkuuu PHK. Bugst PHK. AT®: cTpoenue u GyHKLUU.

LluTonorus — Hayka o Kietke. KyiieTrouHasi Teopusi — mpyUMep B3avMOJeNCTBUS Ul U (PAaKTOB B HAYyYHOM MO3HAHUMU.
MeTo/ bl 3y4yeHuUs K/TeTKHU.

KneTka Kak 1ie/iocTHasi >kuBasi cuicreMa. OO1iie Npr3HaKK K/IeTOK: 3aMKHYTasl Hapy)kHasi MeMbpaHa, Mosieky/bl JTHK
KakK reHeTMUeCKUH armapar, CUCTeMa CHHTe3a Oesika.

Tumnbl KIETOK: 3yKapuoTHUecKass U TpokKapuoThueckas. Oco0eHHOCTHM CTPOeHUs] TPOKapUOTUUeCKOW KIIeTKH.
KnetouHast creHka Gakrepuii. CTpoeHHe 3yKapuOTHUeCKOW KaeTKH. OCHOBHbBbIE OT/IMUHS PaCTUTE/NbLHOM, >XMBOTHOM M
rpyUOHOM KIETKH.

[ToBepxXHOCTHBIE CTPYKTYPbI K/IeTOK — K/IeTOUHasi CTeHKa, TJIMKOKAanuKC, ux ¢yHKiuu. [11a3mMatnyeckas membpaHa,
eé cBotictBa M dhyHKIMU. [luToriasma u eé opraHouzbl. OgHoMeMOpaHHble opraHouAbl Kinetku: JI1C, anmapar IMosbmpxuy,
nu30coMbl. [To/TyaBTOHOMHBIE OPraHOU/IbI KJIeTKU: MUTOXOH/IPUH, MIacTUAbL. [IporcxoxaeHre MUTOXOHIPUA U TIJIaCTU/.
Buapl nimacty. HememOpaHHbIe OpraHOW/IbI KJeTKH: pUOOCOMBI, K/IETOUHBINA I[eHTP, [JeHTPHOJIH, PeCHUYKH, JKT'YTHKU.
@YHKLMHA OPraHOM/I0B KJIeTKU. BKiroueHus.

Snpo — perynsTOpHbIM 1ieHTp KiaeTKu. CTpoeHue sifipa: sijepHasi 000/i0UKa, Kapyoria3Ma, XpOMaTHH, SIIPBIIIKO.
XPpOMOCOMBI.

TpaHCIIopT BelLeCTB B KieTKe.

JemMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBanH, M. llnekpaen, P. Bupxos, [)x. YorcoH, ®. Kpuk, M. Yunkunc, P.
®paukiuH, K. M. bap.

Huarpammebl: «PacripefieieHue XUMHYECKUX 3JIEMEHTOB B HEXUBOW TNpupojie», «PacmpeneneHve XuMHUueCKUX
5/7IEMEHTOB B KUBOUW MIPUPOJE».



Tabuipl U cxembl: «Ilepuogryeckast Tabuia XUMHUYECKUX 371eMeHTOB», «CTpoeHre MoJieKyJIbl BOJbl», «bruocruHTe3
benka», «CTpoeHue MoneKysbl Oeska», «CTpoeHue (epmeHTa», «HyknenHoBbie KucinoTel. [JJHK», «CTpoeHre MOJIEKYJIbI
AT®», «CTpoeHue 3yKapuOTHUYeCKOU KaeTKu», «CTpoeHHe >KUBOTHOU KIeTKW», «CTpoeHHWe paCTUTEbHOU K/IETKU»,
«CTpoeHue TPOKapUOTUYECKOU KIeTKW», « CTpoeHMe si/ipa KJAeTKW», « YTJIeBOAbl», «JIunuab».

Ob6opyaoBaHue: CBeTOBOW MUKDPOCKOTM, 060pyZioBaHUe [jisl TIpOBeieHus1 Hab/tojeHuii, n3MepeHuil, SKCIIepUMeHTOB,
MHKpOIIperiapaThl paCTUTe/TbHBIX, )KUBOTHBIX U OaKTepUAaTbHBIX KIETOK.

JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:

JlabopaTtopHasi pabora Ne 1. «V3yueHue KaTaJIUTHUECKOW AKTHBHOCTH (epMeHTOB (Ha TpHUMeEpe aMHIa3bl WA
KaTasiasbl)».

JlabopaTopHasi pabota Ne 2. «/3yueHue CTpoeHUsl K/I€TOK PACTeHUM, )KUBOTHBIX M OakTepuil 1oji MMKPOCKOTIOM Ha
rOTOBBIX MUKpOIpenaparax U UxX OnucaHue».

Tema 4. JKusHeeATe/TbHOCTb K/I€TKH.

Ob6meH BelllecTB, WM MeTabou3M. AccUMuUmsius (TacTUyeckuii oOMeH) U AUCCUMUMSLMS (9HepreTUyecKuit
oOMeH) — ZIBé CTOPOHBI eIMHOTO TIporiecca Metabosm3Ma. Posib 3aKOHOB COXPaHEHUsI BEIeCTB 1 SHEPrHWHM B TIOHUMaHUH
MeTabo/u3Ma.

Tunbl oOMeHa BellecTB: aBTOTPOGHBIA U TeTepoTpodHbIi. Ponb pepmeHTOB B 0OMeHe BelljeCTB U TIpeBpalljeHUH
SHEPrUHU B KJIETKe.

®otocuHTe3. CBeToBass U TeMHOBasi (pa3bl doTocuHTe3a. Peakimu doTocuHTe3a. I(DPeKTUBHOCTL (DOTOCHHTE3a.
3HaueHune (oTocuHTe3a [ KU3HU Ha 3emsie. BnusiHMe ycioBuid cpefbl Ha (POTOCHHTE3 U CIOCOOBI TOBBIIIEHUS €r0
MPOAYKTUBHOCTU Y KYJIbTYPHBIX PaCTeHUU.

XeMoCHHTe3. XeMOCHHTe3Upyrollie OakTepuu. 3HaueHHe XeMOCHHTe3a [I/Is1 X)KM3HU Ha 3eMmile.

OHepreTHueCcKuii oOMeH B KjeTke. PaciierieHue BeIecTB, BblJe/leHWe W aKKyMy/JIWpPOBaHWE SHEPTUU B KIIETKE.
OTarbl 3HepreTHUecKoro oomeHa. I'mukonu3. bpoxkeHue u ero Buabl. KHc/iopogHOe OKHC/IeHHWe, UK KIeTOUHOe JbIXaHHe,
OxkucnurensHoe hochopunpoBanue. DPheKTUBHOCTh SHEPreTHYeCcKoro obMeHa.

Peakijui MaTpuuyHOro cuHTe3a. ['eHetnueckass uH@opmaimsi u [IHK. Peanuzaiusi reHeTMdeckod uHMOpMaliv B
KieTKe. ['eHeTHUeCKHUI KO ¥ ero cBoicTBa. TpaHcKpuriiust — MaTpuuHbiii cHTe3 PHK. TpaHcsiumsa — 6uocuHTe3 Oesika.
OTtarnsl TpaHcaAuy. KoarpoBaHue aMUMHOKKUCIOT. Posib prbocom B OrocrHTe3e Geska.



HexkeTouHble (opMbI XKU3HU — BUPYChI. VicTopust oTKpbITHsA BUPYCoB (/. Y. MiBaHoBCKMi1). OCOO€HHOCTH CTPOEHUS
Y >KU3HEHHOr0 LMK/a BUPYCOB. bakTepuodaru. bonesHu pacTeHui, >KUBOTHBIX M ue/i0OBeKa, BbI3bIBaeMble BHPYCAMHU.
Bupyc nmmyHozeduita uenoBeka (BUY) — Bo30yguTens CIIMIa. OOpaTHasi TPaHCKPUIILKS, peBepTa3a U WHTerpasa.
[TpodunakThKa pacripocTpaHeH s BUPYCHBIX 3a00/1eBaHUM.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Kosnbuos, 1. . IBanoBckuy, K. A. Tumupsses.

Tabmupl ¥ cxembl: «Tumbel nuTaHusi», «Metabomsm», «MUTOXOHIpUS», «DHEpPreTUUeCKuii 0oOMeH»,
«Xmopormnact», «®ortocunres», «Crtpoenne [IHK», «CrtpoeHme u (YHKIMOHUpPOBaHHEe TreHa», «CuHTe3 Oeska»,
«[enetTnueckuii Koa», «Bupycel», «bakreprodaru», «CtpoeHre U >ku3HeHHbIM 1[UK/I Bupyca CITM/la, 6akTepuodara»,
«Permkauma THK».

Ob6opyznoBanue: Mopenu-anruiukaimu «Yasoenne [JHK wu Tpanckpums», «buocunTe3s Oenka», «CTpoeHue
KJIeTKW», MOZe/b CTPYKTYypbl [JHK.

Tema 5. PasMHOXKeHMe U MHAUBH/ya/IbHOEe Pa3BUTHEe OPraHU3MOB.

K/ieToOuHbIM LUK/, WK KU3HEHHbIM 1UKA KineTKU. VIHTepdasza u muto3. [Ipoljecchl, mpoTekarwiue B UHTepdase.
Permkaiuss — peaknuss MarpuuHoro cuHTe3a [IHK. CrpoeHne XpomocoM. XpPOMOCOMHBLIM HaboOp — KapHUOTHIIL.
WryioniHbIi ¥ TaryiouJHbIA  XpPOMOCOMHBIe Habopel. XpoMaruzpbl. LluTosorndyeckre OCHOBBI pa3MHOXKEHUS U
VIH/UBU/IyaJIbHOI'O Pa3BUTUS OPraHU3MOB.

Henenvie knetku — muto3. Ctaguu muTo3a. [Iporiecchl, NpOUCXOASIIMe Ha pa3HbIX CTaAusiX MUTO3a. buosornyeckuia
CMBICJI MUTO3A.

[Tporpammupyemasi Tubenb K/IeTKUA — ariomnTo3.

dopmbl pa3MHOXKeHHWs] OpraHu3MOB: Oecriosioe W TojoBoe. Buzbl 6ecriosioro pa3MHOXKeHUs: JejieHUe HaJBoe,
TIOUKOBaHHe O/THO- ¥ MHOTOKJ/IETOUHBIX, CTIOPOOOpa3oBaHye, BereTaTUBHOE pa3MHOKeHHe. VICKyCcCTBeHHOe KIIOHHPOBaHHe
OpraHu3MOB, ero 3HaueHue [Jis CeJIeKLUN.

[TosiloBOe pa3MHOKeHHe, ero OT/INUMs OT Hecriosioro.

Meiio3. Craguu wmerosa. Ilponeccel, mpoucxopsiiyde Ha cTagusx Mernosa. [loBegeHwe XpoMOCOM B Meio3e.
Kpoccunrosep. brosniornueckuit CMbIC/I M 3HaUeHUe Mero3a.



['ameToreHe3 — mporjecc 0Opa30BaHUs TOJIOBBIX K/IETOK Y >KUBOTHBIX. [10/I0BbIe »Kejie3bl: CEMEHHUKU U STMUHUKM.
O6pa3oBaHre W pa3BUTHeE TI0JIOBBIX K/IETOK — ramer (CriepmMaro30u, siilleKjaeTka) — CriepMaToreHe3 U OBOTeHe3.
OcobeHHOCTH CTPOeHUs SINLIEK/IeTOK U criepMaTo30u/10B. OruiofioTBopeHue. [lapTeHoreHes.

WuavBuayanbHOe pa3BuTHe (OHTOTeHe3). OMOpHOHa/IbHOe pa3BuTHe (3MOpuoreHes). OTambl 3MOPHOHATBHOTO
pa3BUTHSI y TI03BOHOYHBIX >XMBOTHBIX: JpoOsieHHe, racTpy/isiiusi, opraHoreHe3. ITocTaMOpuoHanibHOe pa3BuTHe. TUIIbI
TIOCTAMOPHUOHA/ILHOTO Pa3BUTHS: MPsIMOe, HelpsiMoe (JITUMHOYHOE). BiusiHUe cpebl Ha pa3BUTHE OPraHU3MOB, (aKTOPKI,
CTIocOOHbIe BBI3bIBATh BPOKAEHHbBIE YPO/ICTBA.

Poct 1 pa3BuTHre pacteHui. OHTOreHe3 [IBETKOBOTO PAaCTeHHs: CTPOEHUe CEMEeHH, CTaJJuH Pa3BUTHS.

JdeMoHCcTpanuu:

Tabsuibl U cxeMbl: «DOpMbI pa3MHOKEHUsI OpPraHW3MOB», «/IBOMHOe OIIOZIOTBOPEHHE Y I[BETKOBBIX PACTEHUIN»,
«BereraTBHOe pa3MHO)KeHHE pacTeHUi», «JlemeHne KneTku Oakrepuii», «CTpoeHHe TIONOBBIX K/IeTOK», «CTpoeHue
XpoMocoMbl», «Knetounei 1mkm», «Permikaums JHK», «Mwurtos», «Meno3», «[IpsimMoe u HempsiMoe pa3BUTHUEY,
«I"ameToreHes y MjeKONUTAIOLIMX U YyeloBeKa», « OCHOBHbIE CTaIMM OHTOTreHe3a».

OOGopyaoBaHWe:  MHKPOCKOII,  MHKporperiapaTbl  «CriepMaTO30MJbl  MJIEKOITATAIOIEro»,  «SIMIeKieTka
MJIEKOITUTAoLero», «KapuoKuHe3 B KJIeTKaxX KOpellka JyKa», MarHUTHas MoJe/b-aliuiuKauus «JleneHue KaeTKu»,
mozenb [IHK, Moziesib MeTadpazHOM XPOMOCOMBI.

JIabopaTopHbIe U MPpaKTHYeCcKHe padoThbl:

JlabopaTtopHasi pabora Ne 3. «HabmtoseHne wmuTO3a B K/IeTKaX KOHUMKA KOpeIllKa Jiyka Ha TOTOBBIX
MHUKpOIIperiapaTax».

JTabopartopHasi pabota Ne 4. «/3yueHre CTpOeHUs TIOJIOBBIX K/IETOK Ha TOTOBBIX MUKpOIIperiapaTax».

Tema 6. Hac/ie,cCTBeHHOCTHh U U3MEHUMBOCTH OPraHU3MOB.

[TpegmMeT ¥ 3ajjauM TeHeTWKH. VICTOpUsi pa3BUTHS TeHETHKH. Pojb LUTONIOTMM W 3MOPHOJIOTHMM B CTaHOBJ/IEHWUH
TeHeTHKU. BKJai POCCUMCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHeE TeHEeTHKU. MeTobl TeHeTHKU (THOpH0/I0THUYeCKHi,
LIATOT€HEeTUYECKUM, MOJIeKYJIIPHO-TeHeTnYeCcKni). OCHOBHbIE TeHeTMYecKhe TOHATHUS. ['eHeTHueckasi CUMBOJIMKA,
WCIIO/Ib3yeMasi B CXeMaxX CKpelLlMBaHUN.

3aKOHOMEpPHOCTH Hac/e/[0BaHUsI TIPU3HAKOB, ycTaHoB/eHHbIe I'. MeHjenieM. MOHOTHOpHAHOE CKpellBaHue. 3aKOH
eqrHOOOpa3usi TMOPUIOB MepBOTO TOKOJieHUs. [IpaBW/iIo AOMUHUPOBaHHWA. 3aKOH pacIlieryieHusl TPU3HAKoB. ['uroTesa
yuCTOTHI ramet. [TosiHOe 1 HeroJiHOe JOMUHMPOBaHUe.



OurubpugHoe cKpellliBaHWe. 3aKOH HE3aBUCMMOIO HacC/e/l0BaHUsl TPU3HAKOB. LlUuToreHeTnueckue OCHOBBI
JUTHOPUTHOTO CKpel[UBaHUs. AHa/lIW3Wpyollee CKpelvBaHHe. VICITO/Nb30BaHWEe aHAM3UPYIOIEro CKPelyuBaHus ISl
oripeie/ieHusI TeHOTUTIa 0COOM.

CuersieHHOe HacjeoBaHWe TIpu3HaKoB. Pabora T. MopraHa 1o cIieryieHHOMY HacjeJ0BaHUIO reHoB. HapyiieHue
CLIeIJIEHHS TeHOB B pe3yJ/ibTaTe KPOCCUHIOBepa.

XpOMOCOMHast TeOpUsI HaCJ/IeICTBEHHOCTH. ['eHeTUUeCKUe KapThl.

['eHeTrika mosia. XpPOMOCOMHOE OIpeJejieHre I10jla. AyTOCOMBI W TI0JIOBble XPOMOCOMBI. ['OMOramMeTHble U
reTeporaMeTHble OpranusMbl. HaciefoBaHre NpU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

M3meHuMBOCTb. Bubl M3MEHUMBOCTU: HeHaC/Ie[CTBEHHas W Hac/e[CTBeHHasA. Posib cpefbl B HeHac/1e[CTBEHHOU
VM3MEHUYMBOCTU. XapaKTepucTuKa MOAU(UKALIMOHHOW W3MEHUYMBOCTU. BapuallMOHHBIM psiJi U Bapual|MOHHAas KpUBasl.
Hopma peakumu mipu3sHaka. Ko/uecTBeHHble Y KadyeCTBEHHble TMPU3HAKM M WX HopMma peakuuu. CBOWCTBa
MOAU(PUKALIMOHHON U3MEHUHBOCTH.

HacsieqcTBeHHasi, UM TeHOTUNUUeCKasi, 13MeHUMBOCTb. KoMOuHaTHBHAsi ©13MeHUYMBOCThL. Meii03 1 MoJIoBOM mpotiecc
— OCHOBa KOMOWHATWBHOW W3MEHUHWBOCTH. MyTallMOHHasi HW3MEHUHBOCTb. Kiaccudukamuss MyTaldii: TeHHbIe,
XPOMOCOMHbIe, TeHOMHble. HacToTa U MpUUYMHBI MyTauuid. MyTareHHble (hakTOpbl. 3aKOH TOMOJIOTMYECKUX ps/IOB B
Hac/ieICTBeHHOM n3MeHuUnBocTy H. . BaBusiosa.

BHesiziepHasi Hac/1eJCTBeHHOCTh M U3MEHUUBOCTb.

I'eHeTHKa yesoBeka. Kapuorturn yesoBeka. OCHOBHbIE METO/IbI TEHETHKH UeI0BeKa: reHeaorTnuecKrii, 6JTH3HeI[OBBIH,
I[UTOTeHeTUUeCKNY, OHOXUMHUYECKHM,  MOJIeKy/lIspHO-reHeTnueckuii.  CoBpeMeHHOe  Orpejfie/ileHle  TeHOTWIIA:
TIOJTHOTEHOMHOe CeKBeHUPOBaHWe, T'eHOTUIIMpOBaHWe, B TOM uucie C miomoupro [IIIP-aHanmu3a. HacrencrseHHbie
3a00/1eBaHMS uesioBeKa: TeHHble 60/ie3HH, 00/Ie3HU C HAC/IeICTBEHHOM Tpe/Ipacrio/ioKeHHOCTbI0, XPOMOCOMHbIe OOJIe3HHU.
ComaTHhuecKde W reHepaTHBHble MyTainmu. CTBOJIOBble K/IeTKW. [IpHUHIMMBI 3710poBOro oOpasa >KW3HU, JAUAarHOCTHKH,
NpOGdUIAKTHUKY U JIeUeHUs TeHeTUUeCcKrux 0ose3Helt. MenKo-reHeTHUeCKoe KOHCY/IbTUPOBaHHe. 3HaueHre MeUIIMHCKON
TeHeTHKU B TIPe/IOTBPALL[eHUH U JIeUeHWH TeHeTHUeckuX 3a00/ieBaHMi YesloBeKa.

JdeMoHCcTpanuu:

[Toptpetsrl: I'. Mengens, T. Mopran, I'. ge ®pus, C. C. UetBepukos, H. B. Tumogees-Pecosckuii, H. Y. BaBunos.

Tab/muiibl ¥ cxembl: «MOHOTMOPUAHOE CKPEIMBaHUE M €T0 LIMTOreHeTHUecKasi OCHOBa», «3aKOH PaCIIIeryIeH!sI U ero
I[UTOTeHeTUUeCKass OCHOBa», «3aKOH UHMCTOTHI rameT», «/IurubpuaHoe CKpelmuBaHHe», «lIMTOIOrHYecKre OCHOBBI



JUTUOPUTHOTO CKpeluBaHus», «Melio3», «B3auMofeiicTBUe asiefbHbIX TeHOB», «['eHeTHueckue KapTbl pacTeHWH,
JKUBOTHBIX U yejioBeKa», «['eHeTuKa IoJia», «3aKOHOMEpPHOCTH Hac/ae[0BaHUsA, CLeIUVIEHHOIO C M0JIOM», «KapuOTUIIbI
yejioBeKa U J>KUBOTHBIX», «BuUAbl M3MeHUMBOCTW», «MoaudukalioHHasi W3MeHUYMBOCThb», «HaciemoBaHue pe3syc-
dakTopa», «I'eHeTHKa rpynn KpoBuU», «MyTallMOHHasi HK3MeHUHUBOCTbY.

Ob6opynoBaHue: Mojenu-amniuikKaliuu — «MoHorubpugHoe  cKpellliBaHue», «HerosiHoe  JAOMUHUDOBaHHE»,
«TurubpugHoe CKpelrBaHue», «IlepeKpécT XpoMOCOM», MUKPOCKOT M MHUKpoIiperiapaT «/lpo3oduia» (Hopma, MyTal[iu
(dhopMbI KpbUTbEB 1 OKPACKH Tefla), Tepbapuii «['0pox moCeBHOM».

JIaGopaTopHbIe U MPAKTHYECKHE PadOThI:

JlabopaTtopHasi pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUAHOTO W AWTMOPUAHOTO CKpEIWBaHUS
Zp030(UJIbI Ha TOTOBLIX MUKpOIIperapaTax».

JTabopartopHasi pabora Ne 6. «l/3yueHre mMoqubHUKAIIMOHHONW W3MEHUMBOCTH, TIOCTPOEHHE BApHAI[MOHHOTO psfia U
BapUallMOHHOW KPHUBOW».

JIabopartopHasi pabota Ne 7. « AHanu3 MyTaluii y Apo30duibl Ha FTOTOBBIX MUKpOIIperiapaTax».

[TpakTrueckas pabora Ne 2. «CocTaBneHue U aHa/Ii3 PO/IOC/OBHBIX Ue/I0BeKa».

Tema 7. Cestekiusi opraaiu3zMoB. OCHOBbI 0MOTEeXHO/IOTHH.

CenekuMs Kak Hayka W MpoLecc. 3apoXkJeHue cejieKLMyd U JoMmecTukauus. Yuenue H. V. BaBuioBa 0 1jeHTpax
TIPOMCXOXKEHNWsT W MHOT000pa3usi Ky/JbTYPHBIX pacTeHWd. L[eHTpbl TPOMCXOXKAEHUs AOMAIllHUX >KUBOTHBIX. CoOpT,
1opo/ia, LITaMM.

CoBpeMeHHbIe MeTOZIbl CeeKI[MU. MacCOBbIM U WHAMBUAYAJbHBIM OTOOPBI B CE/IEKIJUM pacTeHUH U >XKUBOTHBIX.
OrieHKa 3KCTepbepa. BIM3KOpoACTBeHHOe CKpelyBaHWe — WHOpuAWHT. Unctass yuHuSA. CKpeluBaHWe UYHCTBIX JIMHUM.
IeTepo3uc, unu rubpugHas cuna. HepogcTBeHHOe cKpelBaHue — ayTopuauHr. OTaanéHHast ruOpyau3aliis U eé yCcrexu.
VICKyCcCTBEHHBIM MyTareHe3 W TIOJydyeHWe TMOJUIUVIOUAOB. JIOCTW)KeHMsI CeleKLMM pacTeHWuW, >KUBOTHBIX U
MHUKPOOPraHM3MOB.

BroTexXHO/IOTHSI KaK OTpac/ib TIPOM3BOJCTBA. ['eHHass WH)KeHepws. OTarbl co3faHus pekombuHantHouW /IHK u
TPaHCre€HHBbIX OpraHu3MoB. KiieTouHasi H)XeHepusi. KiieTouHble KynbTypbl. MUKDOK/IOHA/bHOE Pa3MHOXKEHUEe PacTeHUH.



KrnoHupoBaHue BbICOKOMPOAYKTUBHBIX CETbCKOXO3SIICTBEHHBIX OPraHM3MOB. JKOJIOTWYeCKWe U 3THUUecKre Mpobsembl.
I'MO — reHeTHueCKH MOJU(DULIMPOBAHHbBIE OPTaHU3MBI.

leMOHCTpaLuu:

[Toprpetsl: H. 1. BaBusios, . B. Muuypus, I'. [I. Kaprieuenko, M. ®. l1BaHOB.

Tabmuupl ¥ cxeMmbl: KapTa «lleHTpbI TPOMCXOXJEHUST W MHOroo0pasusi Ky/JbTypHBIX pacTeHui», «Ilopopl
JIOMAIITHUX >KUBOTHBIX», «CopTa Ky/JbTYPHBIX pacTeHui», «OTaanéHHas rubpuausanus», «PaboTel akagemuka M. .
WBaHoBa», «[lomuruiongusi», «OObeKTbl  OuOTeXHO/MOrUM»,  «KjeTouHble  KyJbTypbl W KJIOHHDOBaHHUE»,
«KoHCTpyHpoBaHue U repeHoC reHoB, XpOMOCOM».

Ob6opyzoBaHMe: MyJISDKM TUIOIOB U KOPHEIJIOJOB [JUKWX (OPM U KY/JAbTYDHBIX COPTOB pacTeHui, repbapuii
«CebCKOX03IUCTBEHHbIE PaCTEeHUS».

JIaGopaTopHbIe M MPpaKTUYeCKHe padoThI:

OKCcKypcust «OCHOBHbIe MeTOZbl U [JOCTW)KeHUs CesIeKL[MM pacTeHUM U KUBOTHBIX (Ha CeeKLMOHHYH CTaHLMIO,
TieMeHHY0 (epMy, COPTOWCITbITaTe/NbHbIA Y4yaCTOK, B TelJIMUYHOe XO035MCTBO, /1abopaTopvio arpoyHUBEepCUTeTa WU
Hay4HOTO L[eHTpa)».

[TNIAHUPYEMBIE PE3YJIbTATBEI OCBOEHUA TIPOIT'PAMMEBI T10 BMOJIOTUN HA BA30BOM YPOBHE
CPEAHEI'O OBIIEI'O OBPA3OBAHUA

CornacHo ®I'OC COO, ycraHaBiuBalOTCA TpeboBaHUS K pe3y/ibTaTaM OCBOEHHs OOYyYaroIMMUCS TPOrpPaMMm
cpefHero ob1iero o6pa3oBaHUs: TUYHOCTHBIM, MeTaripeMeTHbIM U TIPeIMETHBIM.

JINUHOCTHBIE PE3YJ/IBTATDI



B cTpyKType JIMUHOCTHBIX pe3y/IbTaTOB OCBOeHHUs IpeaMeTa «buosiorusi» Bbijie/ieHbl C/ie/lyIOIIMe COCTaB/ISIOIIHeE:
OCO3HaHWe OOyuarol[UMHCS  POCCHUMCKOM  TIPaKIAHCKOM  WJEHTUUYHOCTM — TOTOBHOCTH K  CaMOpPa3BUTHUIO,
CaMOCTOSITeJTLHOCTA M CaMOOTIpe/le/IeHU0, Hajuuie MOTHMBAIMM K OOyueHHI0 OMOJIOTHH, Iie/ieHarpaB/ieHHOe pa3BUTHE
BHYTPEHHUX yOeXIeHWM JIMYHOCTM Ha OCHOBe K/IIOUeBbIX I[eHHOCTeH U WCTOPUUECKUX TPAAMLMA pa3BUTHS
OMO/IOTMUECKOTO 3HaHUSl, TOTOBHOCTh M CIOCOOHOCTb OOyYaroIIMXCSi PYKOBOACTBOBAaTbCSI B CBOEH /leATebHOCTH
1[eHHOCTHO-CMBIC/IOBBIMUA YCTaHOBKAMH, MPHUCYIAMH CHCTeMe OHOIOrMuecKoro oOpa3oBaHMs], HaJMUKle 3KOJ0TMUeCcKOro
TIPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh I1eJTH U CTPOUTD YKU3HEHHbIE TI/TaHbI.

JINUHOCTHBIE pe3y/bTaThl OCBOEHUS TpeaMeTa «BHOMOrus» AOCTUraloTC B eIUHCTBE yueOHOM M BOCIIUTATeTbHOM
JesITeIbHOCTU B COOTBETCTBUM C TPaJULMOHHBIMU DPOCCUMCKUMHU COLIMOKY/bTYPHBIMHM, WCTOPUUYECKUMH W JYXOBHO-
HPABCTBEHHBIMH I1eHHOCTSIMH, MPUHATBIMUA B OOII[eCTBe MpaBW/laMM U HOpMaMH TIOBe/IeHHsT U CIIOCOOCTBYIOT TIpoIjeccam
CaMOII03HaHMs1, CAMOBOCITUTAHUS Y CAMOPA3BUTHUSI, Pa3BUTHS BHYTPEHHEU TO3ULIMM JTUYHOCTH, NMaTPUOTH3Ma, YBaXKEHUS K
3aKOHY U TIPABOTIOPSIZIKY, YeJIOBeKy Tpy/Ja W CTapilieMy TOKOJIeHHIO, B3aMMHOTO YyBakeHHsi, Oepe>XHOTO OTHOIIeHUs K
Ky/IbTYPHOMY Hac/eur0 U TpaguLusiM MHOTOHALIMOHA/ILHOTO Hapoza Poccutickor defieparium, pUpo/e U OKpyKaroLlei
cpeze.

JINUHOCTHBIE pe3ybTaThl 0CBOEHUS yuebHOTO mpeaMeTa «bromorvsi» AO/MKHBI OTPaykKaTh TOTOBHOCTh M CIIOCOOHOCTH
o0OyyJaroImxcss PYKOBO/ICTBOBAaTbCS C(HOPMHUPOBAHHOM BHYTPEHHEHM TIO3UI[Mel JIMYHOCTH, CHCTEMOM IIeHHOCTHBIX
OpHeHTAlLUi, TO3UTHUBHBIX BHYTPEHHUX YOeK[eHWW, COOTBETCTBYIOLIMX TPAAULIMOHHBIM LIEHHOCTSIM POCCHHCKOTO
o011iecTBa, paciMpeHre >KU3HEHHOTO OIMbITa U OIbITa [IeTeIbHOCTH B TIPOLleCcce peann3ajid OCHOBHBIX HaITpaB/IeHUN
BOCITUTATE/IbHOU J1eSITeIbHOCTH, B TOM YUCJIEe B YaCTH:

1) rpaX/JaHCKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAYKJAHCKOM TO3ULIMKA 00yYaroIerocsi Kak akTUBHOTO U OTBETCTBEHHOI'O UjieHa POCCUMCKOTO
00I111eCTBa;

0CO3HaHHe CBOUX KOHCTUTYIIMOHHBIX TIpaB U 00s3aHHOCTeH, yBaXkeHHe 3aKOHa 1 TIPaBOIIOPSIAKa;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW /ieATebHOCTH TPH CO3ZaHUM yueOHBIX TPOEKTOB, pellleHWH y4ueOHBIX U
Mo3HaBaTe/IbHBIX 3a/]au, BLITIOJTHEHUU OMOJIOTHYeCKUX SKCIIePUMEHTOB;

CTIIOCOOHOCTH OTTpe/Ie/ISiTh COOCTBEHHYIO TTO3HUIIUIO TI0 OTHOIIIEHUIO K SIBJIEHUSIM COBPEMEHHOM >KHU3HU U 0OBSICHATD e€;

yMeHUe YUUThIBaTh B CBOUX JE€HUCTBUSX HEOOXOAMMOCTb KOHCTPYKTMBHOT'O B3aUMOZEMCTBUS IO C pa3HBIMU
ybexxaeHusMU, KyIbTYPHBIMH LIEHHOCTSIMUA U COLIMA/TbHBIM T10JI0’KEeHHEeM;



TOTOBHOCTb K COTPYJHHWYECTBY B TIpOL[eCCE€ COBMECTHOTO BBITIOJIHEHUS Y4eOHBbIX, T[103HaBaTe/JbHbIX WU
WCC/IeJOBATe/TbCKUX 3a7iau, YBa)KUTEILHOTO OTHOIIEHHS K MHEHHWIO OMITOHEHTOB IPH OOCYKIEHWU CTIOPHBIX BOIPOCOB
OHOIOTUUECKOTO COZiepyKaHMUS;

TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOU [leATe/TbHOCTY;

2) NaTPUOTHUYECKOT0 BOCTIMTAHMS:

c(hOpMHPOBAaHHOCTb POCCUMCKOW IPaXKAaHCKOW UJE€HTUYHOCTH, MaTPUOTHU3MA, YBaXKEHUS K CBOEMY HapoAy, UyBCTBa
OTBETCTBEHHOCTH Tepef, PoyvHOM, rOpI0CTH 3a CBOU Kpau, CBOKO Po/ivHY, CBOU S13bIK U KYJbTYPY, MPOIIJIOe U HACTOSIIee
MHOTOHallMOHaIbHOTO Hapoza Poccuy;

L[EHHOCTHOE OTHOLIeHWe K TIPUPOAHOMY Hac/eJui0 M TMaMATHUKaM MPUPOJbI, AOCTWKeHUssM Poccuu B Hayke,
HCKYCCTBe, CIIOpPTe, TEXHOJIOTUSIX, TPY/E;

CTIOCOOHOCTH OLIeHMBATh BK/a/, POCCUMCKMX YUYEHBIX B CTAHOBJ/IEHHE W pa3BUTHE OMOJIOTHH, TTIOHUMAaHHWs 3HaUeHUs
O1osIoTUY B TI03HAHWM 3aKOHOB TIPUPO/IbI, B )KU3HU Ue/IOBeKa ¥ COBpEMEHHOT0 00IIeCTBa;

uzieiiHast yoe)XZIEHHOCTh, TOTOBHOCTD K CJTy’KeHHI0 U 3aiute OTeyecTBa, OTBETCTBEHHOCTH 3a ero cyAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHWe TyXOBHBIX LIEHHOCTEeN POCCUUCKOTO HApO/a;

c(hOpMUPOBAHHOCTh HDABCTBEHHOTO CO3HAHUSI, STUUECKOT0 TIOBe/IeHMUS;

CMOCOOHOCTh  OLIeHWBaTh CHUTYaldI0 U TPUHUMAaTh OCO3HaHHbIe peIleHus, OpPUeHTUPYSICh Ha MOpaJbHO-
HpaBCTBeHHbIe HOPMBI U 11eHHOCTHY;

0CO3HaHUe JIMYHOTO BKJ/IaJja B IIOCTPOEHUe YCTOUUMBOTO OyAyImero;

OTBETCTBEHHOE OTHOLLIeHHWEe K CBOUM POJUTE/ISIM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO TPUHSTHUS L|eHHOCTeu
CeMelHOM >)KU3HU B COOTBETCTBUM C TPaAULIMSIMU HapoJoB Poccuy;

4) 3cTeTUYeCKOro BOCIUTAHMS:

3CTeTUUYEeCKOe OTHOIIIeHHEe K MUPY, BK/IIOUasi 3CTETUKY ObiTa, HAYUHOTO Y TeXHUUECKOTO TBOPUeCTBa, CIIOpPTa, TPY/a,
00I1IeCTBEHHBIX OTHOIIIEHHUH;

TOHMMaH1e SMOLIMOHATLHOTO BO3/J€MCTBYS JKUBOM TIPUPO/IbI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBLID@&KEHHIO B pa3HbIX BHJAX HCKYCCTBa, CTpPeMJ/IeHWe TIPOSIB/ISATh KauecTBa TBOPUECKOM
JTMYHOCTHY;

5) ¢pu3nueckoro BoCnuTaHusi, ((OPMUPOBAHUSI KY/IBTYPbI 3J0POBbs M SMOI[HOHA/ILHOTO 0/1aromno/ryums:



TMOHMMaHWe U peanv3alids 340pOBOro U 0Oe3ormacHOro obpa3a »KU3HU (3[0pOBOe TMUTaHue, CObJt0eHe
TMTHeHUYeCKUX TPaBHUI M HOPM, cOaaHCUPOBAHHBIN PEXKUM 3aHATHM W OT/bIXa, Pery/sipHas ¢u3ndyecKasi akTUBHOCTB),
Oepe>KHOT0, OTBETCTBEHHOT'O Y KOMIIETEHTHOTO OTHOIIIeHHSI K COOCTBeHHOMY (hH3MUeCKOMY U TICHXUUECKOMY 3/I0POBBIO;

TOHVMaHWe [[eHHOCTHA TIPaBWI WHWBUAYaTbHOTO U KOJUIEKTMBHOTO 0€30TacHOTO TIOBeZieHUsT B CHUTYalUsiX,
yTPOYKaIOIIUX 3[J0POBBIO U >KU3HU JIFOJIel;

0CO3HaHUe TI0C/Ie/ICTBUN U HEMPUSTHS BPeIHBIX TIPUBBIUEK (YIIOTPeO/IeHHUS a/IKOT0J/1sl, HAPKOTHUKOB, KYPEHHUS);

6) TpyAOBOro BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HaHHUe [IeHHOCTH MacTepCTBa, TPYJo/ro0ue;

TOTOBHOCTb K AaKTUBHOW [IeSiTeIbHOCTU TEXHOJIOTUYeCKOW U COL[Ma/JbHOM HarpaB/ieHHOCTH, CIOCOOHOCTh
WHUITUMPOBATh, JIAHUPOBATh M CAMOCTOSITETbHO BBITIOHATH TaKyIO JesTe/IbHOCTb;

WHTepeC K pa3muuHbiM chepam npodeccroHanbHOMN AeaTeTbHOCTH, YMeHHe COBepIlaTh 0CO3HAHHBIN BRIOOD OyAyIIei
nipochecCcru U peann30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTb K 00pa30BaHHI0 U CaM0O0Opa30BaHMIO Ha TIPOTSHKeHUN BCEeU JKU3HM;

7) 3K0/IOTHYECKOT'0 BOCITUTAHUS:

9K0JIOTHUYECKH Iie/iecoo0pa3Hoe OTHOIIIeHHe K TIPUPO/ie KaK NCTOUHUKY >KU3HHU Ha 3em/ie, OCHOBe eé CyIl[eCTBOBaHMS;

TIOBBIIIIEHNe YPOBHS SKOJIOTUUECKOM KYJ/IbTYphI: MpHOOpeTeHHe OfbiTa TJIAaHUPOBAHHUS TIOCTYIIKOB W OLEHKUA WX
BO3MOJKHBIX TTOC/Ie[ICTBUH [IJI1 OKPY>KaroLLler Cpefibl;

0CO3HaHUe r7100a/bHOT0 XapaKTepa 3KOJI0rMUeCcKUX Tpo0/ieM | IMyTel WX pellieHws;

CTIOCOOHOCTh HWCII0/Ib30BaTh MpHoOpeTaeMble TIPU M3ydeHHWH OWOJIOTHN 3HAHWS M YMEHUS TPH pellleHuH Mpobem,
CBSI3aHHBIX C PAllMOHATbHBIM TPHUPO/IOTOb30BaHNeM (COO/F0ZileHre TpaBU/I MOBeJieHUs] B TIPUPO/ie, HarpaB/eHHbIX Ha
COXpaHeHHe paBHOBeCHs B 9KOCUCTeMax, OXpaHy BUJIOB, IKOCUCTeM, Orocdepni);

aKTHBHOE HEeINpHsATHe AeWCTBUM, TPUHOCSIIUX Bpe/ OKPY’Karollle NpHUPOJHOW cpefle, YMeHHe IPOrHO3UPOBaTh
Heb/1aronpusiTHbIE 3KOJIOTHYeCKHe TTOC/IeICTBHIS TIPeANIPUHAMAeMbIX AeMCTBUM 1 TIpejOTBpaIliaTh UX;

Ha/IMuKe Pa3BUTOrO 3KOJOTUYECKOTO MBIIIIEHHUS, SKOJIOTUUECKOW KYJ/IbTYPhI, OIbITa JeATeTbHOCTH KOJIOTUYeCKOM
HarpaB/IeHHOCTH, YMeHHUsI PYKOBO/ICTBOBaTbCSI UMM B TI03HABaTe/JIbHOM, KOMMYHMKAaTUBHOW W COLMA/bHON TMpaKTHKe,
TOTOBHOCTH K YUaCTHIO B TIPAKTUUECKOM /1esATeTbHOCTH 3KOJI0OTHUeCKOl HallpaB/IeHHOCTH;

8) 1leHHOCTH HAyYHOT'0 O3HAHUS:



chopMHUPOBAaHHOCTh MUPOBO33peHMSI, COOTBETCTBYIOL[ETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU U 00111eCTBEHHOM
TIPaKTUKWA, OCHOBAHHOTO Ha /IMajiore KyJIbTyp, CIOCOOCTBYIOIIEr0 0CO3HAHUIO CBOEr0 MeCTa B MOJIMKY/IbTYPHOM MUPE;

COBEpIIIEHCTBOBAaHUE $I3bIKOBOM M UUTATEJbCKOM KYJIbTYPbl KaK CpeJCTBAa B3aUMOJEUCTBUS MEXAY JHOJbMU U
TO3HaHWSI MUPa;

TOHUMaHue crieudUKy OUONOTMM KakK HayKH, O0CO3HaHUsi eé posid B (OpPMHPOBAHWM Pal[MOHAJBLHOTO HAY4YHOTO
MBIIILJIEHUs, CO3/IaHUU 1]eJIOCTHOTO TIpeZiCTaBleHusi 00 OKpYy)KarollleM MHUpe Kak O eJWHCTBe TMPUPO/bl, ueloBeka U
o0111ecTBa, B TTI03HAHUM MTPUPOAHBIX 3aKOHOMEPHOCTEH U pellieHr Tpob/ieM coXpaHeHus TIPUPOTHOTO PaBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OMOJIOTHM [jisi COBpeMeHHOW IMBWIM3ALUU: 00ecTieueHrsi HOBOTO YPOBHSI Pa3BUTHS
MeJWLIMHbI, CO3/aHHe TepCreKTUBHBIX OHWOTeXHOJ/IOTHH, CIOCOOHBIX pelllaTh pecypcHbie MpobemMbl  pa3BUTHUS
ye/I0BEUeCTBa, MTOMCKA IyTel BBIX0O/a M3 I7I00a/IbHBIX SKOIOTMUeCKUX TTpo0ieM U obecrieueHHs Tiepexo/ia K YCTOMUHBOMY
Pa3BUTHUIO, pallMOHaTLHOMY WCII0/Ib30BaHUIO MPHUPO/IHBIX PeCYpCOB 1 (hOPMUPOBAHWIO HOBBIX CTaH/IapTOB >KU3HU;

3aMHTEPeCOBAaHHOCTh B TOJIyUeHHH OWOJ/IOTHYeCKWUX 3HAHWM B I[eJiAX TOBBILIEHUS 001ell KyIbTyphl, eCTeCTBEHHO-
Hay4YHOM TI'PaMOTHOCTH, KaK COCTaBHOM uacTH (YHKI[MOHA/JbHOM TPaMOTHOCTH OO0yuaromuxcs, (GpopMupyeMoil Mpu
W3y4eHUH OMOJIOTUY;

TOHVMaHWe CYIIHOCTU MeTO/IOB TI03HaHUS, WCTIOb3yeMbIX B €CTeCTBEHHBbIX HayKax, CIIOCOOHOCTU MCITO/Ib30BaTh
roJiyuyaeMble 3HaHUS [T aHa/iM3a U OOBSICHEHUS SIBJIEeHUW OKDPY’Karolllero Mupa M MPOMCXOASIIHMX B HEM HM3MeHeHWUH,
yMeHUe fesilaTh 000CHOBaHHbIE 3aK/IFOUEHWs Ha OCHOBe HAay4HbIX (DaKTOB M MMEIOLUXCS JaHHBIX C 1IeJIbI0 TI0/TyUeHust
JIOCTOBEPHBIX BbIBO/IOB;

CTIOCOOHOCTh  CaMOCTOSITE/TbHO MCIO/b30BaTh OHOJIOTHUEeCKWe 3HAHUS [Jisg pellleHus mpobseM B peasibHBIX
JKU3HEHHbIX CUTYaLUsX;

OCO3HaHWe LIEHHOCTHM HAyYHOW [eiTe/lbHOCTH, TOTOBHOCThb OCYILECTB/ATh TPOEKTHYH0 M HCC/Ae[0BaTe/bCKYHO
JlesATe/IbHOCTb UHAUBH/Iya/lbHO U B TPYIIIIE;

TOTOBHOCTb M CITIOCOOHOCTh K HeTpephbIBHOMY 00pa30BaHMIO M caM0o00pa30BaHUI0, K aKTUBHOMY TTOJTyYeHHIO HOBBIX
3HaHUH M0 OMOIOTUM B COOTBETCTBUM C >KU3HEHHBIMU TIOTPeOHOCTSIMH.

METAITPEAMETHBIE PE3YJ/IBTATbDI
MertaripeiMeTHbIe pe3y/JbTaThl OCBOeHUs yueOHOro TipeiMera «buosorusi» BK/IIOYAKOT: 3HAUMMBble IS
dbopMUpOBaHHs MHUPOBO33peHUsT 00yUaroIUXCsl MEeXIUCLUIUIMHAPDHbIe (MeXXTpeaMeTHbe) oOlijeHayuHble TIOHSTHS,



OoTpakaroljye LeJIOCTHOCTb HayYHOW KapTWHBI MMpa U CrieluUKy MeTO/0B MO3HaHWs, UCTO/b3yeMbIX B €CTeCTBEHHbIX
HayKax (BellleCTBO, SHEpPrus, siBjieHHe, Mpoljecc, CUCTeMa, Hay4YHbId (hakT, IPUHLUII, TUMIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, WCC/ieZloBaHWe, HaOmozeHre, W3MepeHHWe, 3KCIIepUMEHT U [ApPYTyx), YHUBepca/ibHble yueOHbIe IelCTBUSA
(ro3HaBaTe/lbHble, KOMMYHHUKAaTHBHbIe, Dery/siTUBHbIe), obOecrneunBaroiie ¢opmMupoBaHrue  (GYHKIMOHATbHON
IPaMOTHOCTM W COLIMA/IbHOM KOMIIeTeHLIMM OO0yuaroluxcs, CIoCOOHOCTb OO0yuaroluXcs WCMOIb30BaTh OCBOEHHBIE
MEXIUCIUTIIMHApHBbIe, MHUPOBO33DEHUECKHEe 3HaHWS W YHUBeEpCajbHble yueOHble [AeMCTBUS B II03HaBaTeIbHOW W
COLIMaTbHOM TIPAKTHKe.

MertaripeiMeTHbIe pe3y/IbTaThbl OCBOEHUs TIPOrPaMMBbI CpeZiHero o01iijero 06pa3oBaHUs JO/KHBI OTPaXKaTh:

OBJiafieHHe YHUBepPCa/TbHBIMHU y4eOHBIMHU M03HaBaTe/IbHBIMHU JeCTBUSIMM:

1) 0a3oBbIe JIOrHUeCcKHe JeHCTBHUS:

CaMOCTOSITe/TbHO (POPMYIMPOBaTh M aKTyaIM3UPOBaTh NP00/ieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIO/Ib30BaTh TIPM  OCBOEHWU 3HaHUM TIPUEMBI JIOTUUECKOTO MbIIIeHUs] (aHa/iv3a, CUHTe3a, CpaBHEHWUS,
Kjaccudukanuy, o60011ieHrst), pacKpbiBaThb CMbICT OHMOJIOTHYECKUX TOHSATUM (BbIAEISATh WX XapaKTepHble TPU3HaKY,
yCTaHaBJ/IUBaThb CBSI3U C IPYTUMU TIOHSTHUSMM );

onpefieNiATh 1[e/IM JesATe/IbHOCTH, 3aJaBas TapaMeTpbl W KDUTEPUM HUX JOCTWXKEHUS, COOTHOCUTH pe3yJbTaTbl
J1esiTe/TbHOCTU C TOCTaB/I€HHBIMU LIeJISIMU;

WCTI0JTb30BaTh OUoOruuecKre TIOHATUs A1 00bsicHeHUs1 ()aKTOB U SIBJIeHWM XKUBOW TIPUPO/IbI;

CTPOUTH JIOTMUYECKUe PacCy>KAeHUsi (MHAYKTHUBHbIE, JeJyKTUBHbIE, 10 aHA/JOTWUU), BBISIB/ISATH 3aKOHOMEPHOCTU U
TIPOTUBOPEYUSI B PACCMaTPHBAEMBbIX SIBJIEHUSIX, (POPMY/IUPOBATh BbIBO/bI U 3aK/THOUEHMUS;

TIPUMEHSITh CXeMHO-MO/Ie/TbHble CPe/ICTBA /il Mpe/ICTaB/eHusl CYLeCTBeHHbIX CBsI3eil M OTHOILIEHUM B U3yuaeMbIX
Ouosiornueckux OOBEKTaX, a TakKxke TMPOTUBOPEUMd pa3HOTO pojia, BBLISIBJIEHHBIX B Pa3/IMUHBIX HMH(OPMALIMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IJIaH pellleHUs] MPoOeMbl C yUYETOM aHa/M3a WMEIIIUXCS MaTepuanbHBIX W HeMaTepHaTbHbIX
pecypcoB;

BHOCUTb KODPEKTHBBI B [IeATe/IbHOCTb, OLIEHWBaTb COOTBETCTBHUE pe3y/bTaTOB LieJisiM, OLIEHWBaTb DPUCKHU
NOCeICTBUN [1eTe/IbHOCTH;

KOODAWMHUPOBaTh U BBIMOMHATL paboTy B YC/JOBUSX peasbHOTO, BUPTYyaJlbHOTO W KOMOWHHPOBAHHOTO
B3aMMO/IeMCTBUSI;



Pa3BUBaThb KPEAaTUBHOE MBILIEHHE ITPY PeIlleHUH KU3HEeHHbIX TIPo0ieM.
2) 6a3oBbIe HCC/IeJ0BaTe/IbCKHE AeHCTBUS:

B/Ia/IeTh HaBbIKaMU yueOHO-MCC/Ie[JoBaTe/TbCKOM M TPOEKTHOW JesTe/IbHOCTUA, HaBbIKaMU paspeliieHus mpobiiem,
CIOCOOHOCTBI0 U TOTOBHOCTBIO K CaMOCTOSITE/TbHOMY TIOMCKY METOZIOB peIleHHs] MPaKTHUeCKUX 3ajiau, MPUMEHEHHIO
Pa3/IMYHbIX METO/IOB TI03HAHUS;

WCTIO/Tb30BaTh  pa3/iMuHble BUABI /IeATEeIbHOCTH I10 TIOJIyYeHHI0 HOBOTO 3HAHWS, €ro WHTepIpeTaryH,
1peoOpa30BaHKIO 1 TIPUMEHEHHIO B yUeOHBIX CUTYaI[UsiX, B TOM UKMC/Ie TIPU CO3ZaHUU YUeOHBIX U COI[Ma/IbHBIX TTPOEKTOB,;

(hopMHpOBaTh HAaYUYHBIN THIT MBIILJIEHNs], BlIaJieTh HAyUYHOW TEPMUHOIOTHUEH, K/TFOUEBbIMU TIOHATHSIMUA U METO/IaMU;

CTaBUTH U (POPMYJ/IMPOBaTH COOCTBEHHBIE 3a/lauil B 00pa30BaTeIbHOM e Te/TbHOCTH U )KU3HEHHBIX CUTYaLIUsIX;

BBISIB/ISITH TIPUUHUHHO-C/Ie/ICTBEHHBIE CBSI3U M aKTya/IM3UPOBATh 3a/jauy, BbIZIBUTATh THUTIOTE3Y e€ pellieHus], HaXOAWThb
apryMeHTHI [I7Isl JOKa3aTebCTBa CBOMX YTBEP)KAEHUM, 3a/laBaTh TTapaMeTPhl U KPUTEPHH PeIlleHus;

aHa/IM3UPOBaTh TOJyUeHHbIE B XOZie PelleHWs 3aJaud pe3yJ/bTaThl, KDUTHUECKU Ol[eHMBATh WX JOCTOBEPHOCTD,
TIPOTHO3UPOBATh M3MeHEeHHe B HOBBIX yC/IOBUSX;

JlaBaTh OL[€HKY HOBLIM CHUTYaI[UsM, OI[eHUBaTh MPHOOPETEHHBIN OIIBIT;

OCYIL[eCTBJISITh Lie/ieHarpaB/ieHHbIN MOMCK MepeHoca CPe/ICTB U Criocob0B 1eficTBUS B MPOheCCUOHA/IBHYIO CPefy;

YMeThb TIepeHOCUTh 3HaHUS B TI03HABATE/IbHYIO U TIPAKTUUECKYI0 00/1aCTH >KU3HEIeATeTbHOCTH;

yMeTh UHTEeTPUPOBATh 3HAHHS U3 Pa3HBIX MPeAMETHBIX 00/1acTel;

BbIIBUTAaTh HOBBIE HeH, ITIpejjiaraTb OPWUTMHAJbHBbIE TIOAXOAbI W peIleHUs, CTaBUTh TPO0JieMbI W 3a[auH,
JIOTTyCKaFoII[1e a/IbTePHATHBHbIE PelIeHusl.

3) pabora c uadopmaruei:

OPUEHTHUPOBAThCSI B PA3/IMUHBIX MCTOUHWKAX HWHQPOpPMalyu (TeKCTe ydeOHOTOo IMOCOOMs, Hay4YHO-TTOMY/ISIPHOU
nuTepaType, OHO/IOTMUeCKUX CJI0BApsIX M CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax AaHHBLIX, B VIHTepHeTe), aHaIHU3UPOBATh
WHGOpMAI[MI0 PA3UUHBIX BHAOB W (OpPM TpeACTaB/eHUs, KPUTHUYECKH Ol[eHWBaTh €€ J0CTOBepHOCTb U
HEeTPOTUBOPEUNBOCTE;

(dbopMyMpoBaTh 3ampoChl U MPUMEHSITh Pa3/IMUHbie METOABI TPU TMOMCKe U 0TOope OGuonoruueckol MHMOpPMAIUH,
Heo0X0JUMOM /I BBITIOJTHEHUS YueOHBIX 3a/ay;

TIpUOOpeTaTh OIBIT UCIT0J/Ib30BaHUs MH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, COBEPIIIEHCTBOBATh KY/IbTyPY
AaKTHUBHOT'O MCIT0J/Ib30BaHUSI Pa3/IMUHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOSITe/ILHO BbIOMpPATh ONTHUMa/bHYIO0 (hOpMy Tpe/iCcTaB/ieHus: OHMooruueckKoi nHbopMauy (Cxembl, rpaduKy,
JMarpammbl, TabUIBI, PUCYHKH U IPyTOe);

WCTI0/Tb30BaTh HAyUHBIM SI3bIK B KauecTBe CpeZicTBa Mpy paboTe ¢ Ouonoruueckoid uHbOpMaliyeid: NPUMEHSThH
XUMHYecKue, hU3nJecKre U MaTeMaTHUeCKHe 3HaKU U CUMBOJIbI, hOpMYJibl, abOpeBHaTypy, HOMEHK/IATYPY, UCITO/Ib30BaTh
Y MpeoOpa30oBbIBaTh 3HAKOBO-CUMBO/IMUECKHE CPe/ICTBA HATJIJHOCTH;

B/Ia/IeTh HaBbIKaMH pacIio3HaBaHUS M 3alUThl MH(OpMaryu, HHMDOPMaI[MOHHOH 6e3011aCHOCTH JTMUHOCTH.

OBJiafieHHe YHUBEPCA/TbHBIMIA KOMMYHUKAaTUBHBIMH i€ CTBUAMU:

1) o0mieHue:

OCYILIeCTB/IATh KOMMYHHUKAI[MM BO BCeX cdepax >KM3HHW, aKTMBHO y4YaCTBOBaThb B /[Wajore WM AWCKYCCHH TIO
CyIIecTBy oOCy>kgaemMol TeMbl (yMeHHe 3ajlaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXKAEHHS OTHOCHUTETHbHO BBIMTOTHEHUS
Tipe/jlaraeMou 3a/lauM, YUUTHIBaTh UHTEPECHl ¥ COTJIACOBAaHHOCTH TIO3ULINM APYTUX YUYaCTHUKOB [IUAIOTa WU JUCKYCCUH);

pacro3HaBaTh HeBepOasibHBIE CpeACTBA OOIeHMs, TOHWUMAThb 3HAUE€HWe COLMATbHBIX 3HAKOB, TIPEZATOCHIIOK
BO3HUKHOBEHUS] KOH(DJTMKTHBIX CUTYAI[H, YMeTh CMSr4aTh KOH(JIUKTBI U BECTH TIepETrOBOPHI;

B/Ia/IeTh Pa3/IMUHBIMHU CIIOCOOaMH OOIIeHWs ¥ B3aUMO/IeHCTBHS, TIOHUMaTh HaMepeHUsl APYTHX JIo/Ied, MPOSIB/IATh
yYBa)KUTeTbHOe OTHOIIIeHHe K cobeceTHUKY 1 B KOPDPEKTHOM Gopme GopMYTUPOBAaTh CBOU BO3PaXkeHUSI;

Pa3BEPHYTO U JIOTUUHO U3/1araTh CBOIO TOUKY 3PEHUSI C UCII0/Ib30BaHEM SI3bIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITe/IbHOCTh:

TIOHWMATh U WCIT0/Ib30BaTh MPEUMYII[eCTBa KOMaH/AHOW ¥ WHAWBH/ya/IbHOM pabOThI TIPU pelieHrnyd OMOoJIorHJecKoi
nipo6sieMbl, 060CHOBBIBaTH HEOOXOZAMMOCTb TIPUMEHEHUsI TPYMITOBLIX (hOpPM B3aUMOZEMCTBUS TPH pellieHnyd ydeOHOU
3a/laum;

BbIOMPATh TEMAaTHUKy U METO/Ibl COBMECTHBIX JeMCTBUI C YUETOM OOIIMX UHTEPECOB U BO3MOXXHOCTEH KaXK/I0TO ujleHa
KOJI/IEKTHBA;

TIPUHAMATh 11eJIi COBMECTHOM JIesiTe/IbHOCTH, OPTaHKW30BbIBaTh U KOOPAWMHUPOBATh JEMCTBUS T10 €€ ITOCTH)KEHHIO:
COCTABJIATh TUIAH JIEWCTBUM, pacIpefie/iaTh POMU C YYETOM MHEHHH YUYaCTHUKOB, 0OCY>KJaTh pe3y/bTaTbl COBMECTHOM
paboThI;

OllIeHMBaTh KaueCTBO CBOETO BK/aZila M Ka)KJOr0 y4YaCTHHMKA KOMaH/bl B OOIUN pe3y/sbTaT IO pa3pab0TaHHBIM
KPUTEPUSsIM;

TIpe/ijlaraTh HOBbIE MTPOEKThI, OLIEHUBATh UZEU C TIO3UI[UH HOBU3HBI, OPUTHHA/TLHOCTH, TTPAKTUUECKON 3HaUMMOCTH;



OCYLIECTB/ISITh TIO3UTMBHOE CTpaTervyeckoe TOBeZieHWe B PA3/MUHbIX CUTYalUsiX, TPOSIB/IATb TBOPYECTBO M
BoOOpakeHHe, ObITh MHUI[HATUBHBIM.

OB/aieHNe YHMBEPCA/IbHBIMH Pery/IAITUBHbBIMY AeHCTBUSIMU:

1) camoopraHusanus:

WCT0JTb30BaTh OMOOrMuecKrie 3HaHKs JIJisl BbISIBJIEHUsI TTPO0/ieM U WX pellieHHsl B )KU3HEeHHBIX U YUeOHbIX CUTYal[UsiX;

BbIOMpaTh Ha OCHOBe OMOJIOTMUeCKUX 3HAHHUH 1]e/IeBbie M CMbIC/IOBbIE YCTAHOBKH B CBOMX JIeHCTBHUSIX U MTOCTYITKAX 110
OTHOLLIEHUIO K >)KUBOM MIPUPO/Ie, CBOEMY 30POBBIO U 3[J0POBbIO OKPY KaIOIIUX;

CaMOCTOSITeJTbHO OCYILeCTB/ISATh TI03HABATe/bHYIO IesiTe/IbHOCTD, BBISIB/ISTE TTPOO/IEMbI, CTaBUTh U (POPMYJIUPOBATh
coOcTBeHHbIe 3a/jauu B 06pa3oBaTe/IbHOM /leATe/TbHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJILHO COCTaBJ/IATh TUIAaH PpelleHus] MpobjeMbl €  YYETOM MMEIOIIUXCS pPeCcypcoB, COOCTBEHHBIX
BO3MOXXHOCTEU U MpeANOoUTeHUl;

JlaBaTh OLIEHKY HOBBIM CUTYalL[UsIM;

pacIIMPSTh paMKX yueOHOro Tipe/iMeTa Ha OCHOBe JTIMUHBIX TIPe/IIIOUTeHu;

JleJ1laTb 0CO3HAHHBIM BEIOOD, apryMEHTHPOBATh ero, OpaTb OTBETCTBEHHOCTH 3a PeIlleHHe;

OLIeHHBAaTh TTPUOOPeTEHHBIN OTIbIT;

criocobcTBoBaTh (HOPMUPOBAHUIO M TIPOSIBJIEHWIO IMPOKOW 3PYAWIMM B Pa3HbIX 00/acTAX 3HAHWMN, TTOCTOSTHHO
TIOBBIIIIATh CBOM 00pa30BaTe/IbHbIN U KY/IbTYPHBINA YPOBEHb.

2) CaMOKOHTPOJIb:

[laBaTh OLIEHKY HOBBIM CHUTYal[UsIM, BHOCUTb KODPEKTHBBI B [IeATEe/IbHOCTh, OLIEHMBAaTh COOTBETCTBUE DPe3y/bTaTOB
L[e/IsIM;

BJIaZIeTh HaBblKaMK T03HaBaTeIbHOW pe(deKCMM KaK OCO3HAHMWSl COBEpLIaeMbIX JeHUCTBUM W MbICJIUTENbHBIX
TIPOLIeCCOB, UX pe3y/JbTaTOB U OCHOBAHUM, MCIO/b30BaTh NMPUEMBI pedieKCHUU /Il OL[eHKM CUTYalluM, BbIOOpa BEepHOIO
peleHus;

yMeTb OLIeHUBaTh PUCKU U CBOEBPEMEHHO MPUHKUMATh PellleHUs] 10 UX CHWKEeHUIO;

TIPUHUMAaTh MOTUBBI U apT'YMEHThI IPYTHUX NPU aHajiu3e pe3ysbTaToB [eATebHOCTH;

3) npuHATHE Ceds U APYrux:

TIPUHUMATh Cebsl, TOHNUMasi CBOM HeIOCTaTKU U JOCTOMHCTBA;

TIPUHUMAaTh MOTUBBI U apT'YMEHTHI IPYTHUX MPU aHajiu3e pe3y/bTaToB [leATe/TbHOCTH;



TIpY3HaBaTh CBOE MpaBo Y MpaBo JPYTMX Ha OLINOKY;
pa3BUBaTh CMIOCOOHOCTH MOHKMMAaTh MUP C TIO3ULIUU APYTOro yesioBeKa.
INPEAMETHBIE PE3YJ/IBTATBI

[IpeameTHbIe pe3y/bTaThl 0cBoeHus iporpaMMbl COO o 6uosioruu Ha 6a30BOM ypOBHe BKJIIOUAKOT crieliddrdecKye
anist yaebHoro npeameTa «buonorusi» HayuHble 3HaHUS, YMEHUSI U CTIOCOOBI ZIEMCTBUM 10 OCBOEHHIO, WHTEPIIPeTAlluU U
npeoOpa30BaHUIO 3HaHUM, BU/bI [|eSITEJIbHOCTH M0 TMOJyUYeHUI0 HOBOTO 3HAHWS W MPUMEHEHWI0 3HaHUW B pas/MuHbIX
yueOHbIX CUTYalLMsX, a TAK)Ke B peasibHbIX XKU3HEHHBIX CUTYalUsX, CBSA3aHHbIX C Ouosiorveid. B rnporpamMMe npegmeTHbIe
pe3y/bTaThl TIPe/iCTaB/IeHbI 110 To/laM 00yUYeHUsl.

[TpegmeTHBIE pe3y/IbTaThl 0OCBOEHUS yueOHOTO TipegmMeTa «buonorvsi» e 10 Kaacce Jo/HKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHWN O MecTe W POy OMOMOTMM B CUCTeMe HAyuyHOrO 3HAaHWs eCTeCTBEHHbIX HaykK, B
(OopMHpPOBaHMK COBPEMEHHOM eCTeCTBEHHO-HaYYHOW KapTUHbI MHMpa U HAYYHOTO MUPOBO33DEeHMS, O BK/1a/le POCCUMCKUX U
3apy0e)XKHbIX YUEHbIX-OMO0JIOTOB B pa3BuTHe OHOMOTUM, (YHKIMOHAJILHOM T'DAaMOTHOCTUA uYeJiOBeKa i peLleHUs
JKM3HEHHBIX 3a/iay;

yMeHue pacKpbIBaTb CO/lep)KaHue OMOIoruyeckux TEPMUHOB M MOHSTUMN: >KU3Hb, KI€TKa, OpraHu3M, MeTaboIm3m
(obMeH BellleCTB W TIpeBpallleHHWe SHEprvu), romMeocTa3s (caMmoperyJ/isiljysi), YpOBHeBasi OpraHMW3aljusi )KUBBIX CHCTEM,
CaMOBOCTIpOM3Be/ieHHe (PenpoAyKLysi), HaC/IeJCTBeHHOCTb, U3MEeHUHNBOCTb, POCT U Pa3BUTHE;

yMeHue u3araTb Ouonornyeckre Teopud (KJeTOYHas, XPOMOCOMHAsi, MYyTal[MOHHasi, IL|eHTpa/ibHasi Jorma
MOJIeKY/IIpHOM Guomnorun), 3akoHsl (I. Mengensi, T. Moprana, H. /1. BaBuioBa) u yueHus (0 1ieHTpax MHOroo0pasus 1
MIPOUCXOXK/IeHUs KYJIbTypHbIX pacTeHui H. V. BaBuioBa), orpezeniiTb FPaHULIbI MX IPUMEHUMOCTH K JKUBbIM CHCTEMaM;

yMeHUe B/aZieTb MeTOJaMU HayuyHOro TI03HaHusl B OMoJioTru: Hab/ro/ieHre U OTCaHue KUBBIX CUCTeM, MPOLIeCCOB U
sIBJIEHUM, OpraHK3alysi U MpoBeZieHre OMO0I0rnyeckoro SKCriepruMeHTa, BbIABU)KeHUe TUTIOTe3bl, BbisSB/IeHHe 3aBUCHMOCTH
MEXJy HCC/ieflyeMbIMU Be/MUYMHaMM, OOBbsIiCHEHHWe TOMy4YeHHBIX pe3yJ/bTaTOB, MCII0/Ib30BaHHBIX HAyUHbIX TOHSTHH,
TeOpUH Y 3aKOHOB, YMEHUe JleJlaThb BbIBO/bl HA OCHOBAHUM MOJIyUYeHHBIX pPe3y/IbTaTOB;

yMEeHHE BbIJe/IATh CyIleCTBeHHble TPU3HAKA BUPYCOB, K/IETOK IIPOKApUOT W SYKAapUOT, OJHOKJIEeTOUHBIX U
MHOTOKJIETOUHbIX OpPraHMW3MOB, OCOOEHHOCTH TIpolleccoB: OOMeHa BellleCTB U TIpeBpallleHHsi SHeprud B KIIeTKe,
¢doTocuHTE3a, TIIACTUUECKOTO U SHEpreTuyeckoro obOMeHa, XeMOCHHTe3a, MWTO03a, Meio3a, OIJI0/J0TBOPEHus,
pPa3MHOXKeHUS, UHAWBUAYaTbHOTO Pa3BUTHSI OpraHv3ma (OHTOreHes);



yMeHHe TPUMEHSTh MMO/ydYeHHble 3HaHUS AJis1 00bsCHEHHsS] OMOJOrMUecKuX TPOLIeCCOB U SIBJIEHWH, AJIST TPUHSTUS
TIPAKTHUUECKUX DeIleHHUH B IMOBCEAHEBHOW KHU3HU C 1Ie/bl0 oOecrieueHHWs] 0e301MaCHOCTA CBOETO 3/I0POBbSI M 37I0POBbSI
OKPY>KAIOIIUX JIIOJIel, COOJI0/leH|sT HOPM TI'DaMOTHOTO TIOBe/IeHHWsT B OKpY)Karollleid TIPUPOJHOM cpefie, TIOHWMaHHe
HEOOXOJMMOCTH WCIIO/Ib30BaHUS IOCTWKEHWH COBPEMEHHOW OWO/IOoTMM U OWUOTeXHOMOTHUH [jisi  PalMOHAbHOTO
TIPUPO/IOTI0/Tb30BaHMSI;

yMeHWe pellaTh 37eMeHTapHble TeHeTHUYecKHe 3aJaud Ha MOHO- W AWTHOpHAHOe CKpelvBaHWe, CIeTIEHHOe
Hac/ie[JoBaHWe, COCTaB/SATh CXe€Mbl MOHOTHMODHIHOTO CKpeL[UBaHUs /il TIpe[CKa3aHWs Hac/ieJOBaHWS TIPU3HAKOB Y
OpraHU3MOB;

yMeHHe BBITIONHATEL jabopaTOpHbIe W TMpakTHUUeckue paboThl, COO/oAaTh TpaBWia Tpu pabore C yueOHBIM U
nabopaTopHLIM 000PY/J0BAaHUEM;

yMeHUe KPUTHUYEeCKH OIleHWBaTh M MHTEPIIPeTHPOBATh MH(OPMAIHI0 OHMOJOTHYeCKOro COZiepKaHus, BK/TIOUAIOIIYIO
TICeB/IOHAYYHbIe 3HAHWS W3 pa3/IMUHBIX WCTOYHMKOB (CpeAcTBa MacCOBOM WH(OPMALMH, Hay4HO-TIOMYJISPHbIE
MaTepHaJibl), STUUECKHE aclIeKThl COBpEMEHHBIX NCC/IeZIOBaHUM B OHMOIOTHU, MeIUI[He, OMOTeXHOIOTUY;

yMeHHe C03/laBaTh COOCTBEHHbIE MHChMEeHHbIe U yCTHbIe cooOireHusi, 0600iasi 6roornyeckyro MH(GOPMaLUo U3
HECKOJIbKMX UCTOUYHUKOB, TPAMOTHO MCITI0/Ib30BaTh NMTOHITUMHBIN armiapaT OHoJIOTHH.

TEMATHNYECKOE IVNTAHVUPOBAHUE

10 KVIACC
KoimnuyecTrBo yacoB
JJIeKTPOHHBIE
H JIaGopaTopHbI
auMeHOBaHMe pa3fie/ioB U TeM (udpossbie)
Ne n/mn KoHTpo/IbHBIE | e u
NMporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
padoTsI NpaKTHYecKue
pecypcsl
padoThI
bubmoreka IIOK
1 b 2 Ip.p-1
HOTIOTHA KaK Hayka p-p https://m.edsoo.ru/7f41c292




bubmoreka IIOK

2 X 1 [1P.p-0 ;JI.p-0
HBbIE CHCTEMBI M HIX OpTaHi3aliis P P https://m.edsoo.ru/7f41c292
. ) bubmoreka IIOK
3 XUMUUYECKUM COCTaB U CTPOEHUE KJTeTKU 8 [1P.p-0; JI.p-2 hitps:/m.edsoo.r/7f41c292
bubnuoreka IIOK
Ip.p-0 ;JI.p-1
4 7KH3HESeATE LHOCTE KTeTKH 6 P-p P https://m.edsoo.ru/7f41¢292
PasmHokeHre 1 UHAVMBUYaIbHOE Pa3BUTHE b K
5 ABULY p 5 [Ip.p-0; JLp-1 nbmoreka 110
OpraHu3MOB https://m.edsoo.ru/7f41c292
HaceicTBeHHOCTb U USMEHUUBOCTD bubmoreka LIOK
6 9 I1p.p-0; JI.p-3
OpraHu3MOB p-p=4 JLP https://m.edso0.ru/7f41¢292
7 Cesneknus opranu3MmoB. OCHOBBI ) I1P.p-0 :/1p-0 bubmoteka LIOK
OMOTeXHOJIOTUH https://m.edsoo.ru/7f41c292
WToroBasi KOHTpoJIbHasi paboTa 1
OBUIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 34 [Ip.p-1; JL.p-7




IIOYPOYHOE IVIAHUPOBAHUE

10 KITACC
Ko/muecTrBo yacoB JJIEKTPOHHbIE
Ne JIaGopaTopHbie U(poBbIe /3
Tema ypoka KoHTpo/bHBIE parop Hara p A
n/n Bcero M IIPaKTHYeCKHe obpasoBare/bHbIe
padoThI
PadoThI pecypchl
bubmoTeka [IOK 81
https://m.edso0o.ru/863e612
1 buonorus B cucteMe Hayk 1 5
https://m.edsoo.ru/863e632a
MeTo/ibl T03HAHHMS KUBOI ITPUPO/IBI. §2 83
[TpakTrueckast pabota Ne 1 bubmmoreka ITOK
2 «VIcronib30BaHre pa3IMnuHbIX METO/IOB 1 1 https://m.edso0.ru/863e612
TIpY U3yUeHUH OMO/IOTHUYECKUX 2
00BEKTOB»
Bubmoreka IIOK §4
Burosioruueckre CUCTeMbI, TIPOLECCHI U
3 1 https://m.edso0.ru/863e656
WX U3yUeHHe 4
4 XMMUUeCcKHii CocTaB KIeTKu. Boga u 1 Bubmoteka IJOK 85 §6
MUHepa/bHbIe COJIA https://m.edsoo.ru/863e674e
Bubmoreka IIOK §788
5 YrneBogpl. JIunuabl 1 https://m.edsoo.ru/863e6b7
2
Bubmoteka IJOK §9810
6 Benku. CoctaB U cTpoeHHe Oe/TKOB 1 1 https://m.edso0.ru/863e6b7
2
7 depmMeHThI — OUOJ/IOTHUECKHEe 1 bubmmoteka IIOK §11

Karasiu3aropsl. JIabopaTopHas pabora

https://m.edsoo0.ru/863e687




Ne 1 «/3yuyeHune KaTaIMTUUYECKON

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

aKTUBHOCTU (pepMeHTOB (Ha mpumepe 0
aMu/Ia3bl WK KaTaasbl)»
bubmoreka LIOK §12813
H .AT®
8 YIJIEHHOBBIE KUCIOTRE https://m.edsoo.1ru/863e6d5¢
bubmmoteka IIOK 8§14
HekneTouHbie (pOPMBI )KU3HU -
9 https://m.edso0.ru/863e754
BUPYChI
0
10 Vctopus U MeTo/ibl U3yUeHUs K/IeTKU. bubmioTeka [IOK 8§15
KnetouHnas Teopus. https://m.edsoo.ru/863e6e88
1 KreTka Kak 1ieJloCTHasi >KUBast §16-20
cucTema.
CrtpoeHue 5yKapyuOTUYECKOM KJIeTKHU. §16-20
JlaboparopHasi pabota Ne 2
«/3yueHne cTpoeHus KJI€TOK Bub6moteka LIOK
12 pacTeHHi, >)KUBOTHBIX, TPUOOB U https://m.edsoo.ru/863e6ff0
bakTepuii oJ, MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITperapaTax u ux
orrcaHue»
Bubmmoteka IJOK §21
13 OOMeH Bell[eCTB WM MeTabo/IH3M.
i https://m.eds00.1ru/863e766¢
Bubmioreka ITJOK §22
14 OHepreTUUeCcKHii 0OMe
HEPTETHHECKHH ODMER https://m.edsoo.ru/863e7aae
Bubmoreka ITOK §23
15 doTocuHTe3. XeMOCHUHTE3
TOCHHT MOCHHT https://m.edso0.1u/863e7c98
16 BuocuHTes Geska. Peakiys Bubmoteka IJOK §24
MaTpHUYHOI'0 CHHTe3a https://m.edsoo.ru/863e796e
bubmioTeka LIOK 8§25
17 Tpancasius — 6uocuHTe3 Henka. ubsmotexa 11




JKv3HeHHBIM LMK K/IeTKU. [leseHue
KJIeTKU. MUTO3.
JlabopartopHast pabota Ne 3

bubmmoreka IIOK

8§26

18
«HabmrozeHre MyuTo3a B KjieTKax https://m.edsoo.ru/863e7dc4
KOHUMKA KOpeIlIKa JIyKa Ha TOTOBBIX
MHKpOIIpernaparax»
bubmmoteka ITOK
https://m.edsoo0.1u/863e81b
19 @®opmbl pa3MHOKEeHUS] OPraHU3MOB. "
https://m.edsoo.ru/863e831e
= b K 8§27
20 Meiios. nbsmoteka 110
https://m.edsoo.ru/863e7f4a
OOpa3oBaHue ¥ pa3BUTHE TIOJIOBBIX 8§27
K/1eTOK. OIJIOfI0TBOpeHue.
bubmoTeka [IOK
JlaboparopHasi pabota Ne 4
21 https://m.edsoo.ru/863e81b
«/3yueHne cTpoeHUsI TIOJIOBBIX 5
KJIETOK Ha I'OTOBBIX B
MHKpOIIpernaparax»
bubmmoteka IIOK KoHcriekT
WNupuBuyanbHOe pa3BUTHE
22 https://m.edsoo.ru/863e843
OpraHu3MOB 6
73 I'eneTrika — HayKa o Bubmioreka IIOK Koncriekr
HacJiIeICTBEHHOCTU U U3MEHUMBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HacJieI0BaHUs bubmmoteka IIOK KoHcniekT
24 NIpU3HaKOB. MoHOTUOpHAHOe https://m.edsoo.ru/863e887
CKpelliBaH1e 8
MurnbpugHoe cKpelyBaHue. 3aKOH KoHcriekT
25 He3aBUCUMOI'0 Hac/ieZ0BaHUs Bubmaorexa IOK
A https://m.edsoo.ru/863e89a4
TPHU3HAKOB
26 CileruieHHOe Hace/JOBaHHe bubmmoteka ITOK Koncnekr




MpU3HAaKoB. JTabopaTopHasi pabota Ne
5 «/3yueHue pe3ynbTaToB
MOHOTMOPHIHOTO B TUTHOPHIHOTO
CKpeIIMBaHuUs y Ap030dubl Ha
TOTOBBIX MUKpOTIperiapaTax»

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

57 I'enetrka nosa. HaciezoBanue Bubmioreka IJOK Koncnexr
[PU3HAKOB, CLEIVIEHHbIX C [10JIOM https://m.edsoo.1u/863e8c60
N3meHnurBOCTE. HeHacieicTBeHHas Koncniekr
M3MeHUMBOCTb. JIabopaTopHast paboTa

)8 Ne 6. V3yueHue MOAU(PUKALIMOHHOM bubmmoreka LIOK
U3MEHUMBOCTHU, TIOCTPOEHUE https://m.edsoo.ru/863e8efe
BapUaLlMOHHOIO psfia U
BapUaLMOHHON KPUBOM»

HacnencrseHHass U3SMEHUMBOCTb. Koncnekr

29 JIabopatopHas pabota Ne 7. « AHanmu3 Bbubmioreka IIOK
MyTaLui y Apo30¢uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpoOIperiapaTax»

bubmmoteka IIOK KoHcriekt
30 ['eneTrka yesioBeka https://m.edsoo.ru/863e8d7
8
KoHTponbHasi paboTa 1o Teme:

31 «HacsiecTBEHHOCTB Y M3MEHUUBOCTD
OpPraHrU3MOB»

Cesiek1jus Kak HaykKa M IpoLiecc. Bubmoreka IIOK Koucriekt

32 MeTo/p! U JOCTUXKEHUS CeJlIeKL[Ur https://m.edsoo.ru/863e921
pacTeHul U )KUBOTHBIX. 4
buorexHoJsorys Kak oTpacib Bubnmoreka LIOK Koucriexr

33 https://m.edsoo.ru/863e933

IMMPON3BOACTBA

6




34

WToroBasi KOHTpoJibHasi paboTa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34

IIp.p-1; JL.p-7




YUEBHO-METOJNYECKOE OBECIIEYHEHHWE OBPA30OBATEJ/IBHOI'O ITPOINECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbI /I YYEHUKA

METOJNYECKHNE MATEPUAJIbI V151 YUUTEJIA

DU PPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET
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