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HOACHUMTEJBHAA 3AIIMCKA x IPOI'PAMME no BUOJIOT'UHN
¢ yueroM pecypcoB entpa «<KBAHTOPUYM)» ecTecTBEeHHO- HAy4YHOH HANIPABJIEHHOCTH

PaGouas nporpamma cocraBiena Ha ocHoBe DenepanbHoro I'ocyaapcTBeHHOro 00pa30BaTeIbHOrO CTaHAAPTA CPEAHETO 00ILIEro
obpazoBanus (PI'OC COO), mporpaMMsbl 10 OHOIOTHH ISl 00IIe00pa3oBaTeIbHBIX MIKOJ (cOOpHUK buonorus. Pabodue nporpaMmel.
[IpeameTHas nuHUs yueOHUKOB «JIuHus xu3an». 10—11 kaccel: yued. mocobue s o01ieo0pa3oBaTe/IbHBIX. OPTaHU3aIINN
yrinyonenssiii yposens / B. B. [laceunux, I'. I'. IlIBenios, T. M. EpumoBa. — M.: [Ipocsemenue, 2017), HOTHOCTBHIO OTpaKaIOMICH
conepskanue [IpuMepHOl mporpaMMel, ¢ JONOJHEHUSIMH, HE TPEBBIIAIONIMMH TPEOOBAHUS K YPOBHIO IOJITOTOBKU O0YUYAIOIIUXCSL.
HopmaTuBHO-paBoOBbIE JOKYMEHTHI, HA OCHOBAHHH KOTOPBIX pa3padoTrana padoyasi mporpamMmma:

®denepalibHBII roCyAapCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT CpeHEro odIiero oopazoBanus (yTB. IpruKazoM MuUHHCTEPCTBA
obpazoBanus u Hayku PO ot 17 mas 2012 1. N 413). [TognyskT 6 uzmenen ¢ 7 aBrycra 2017 r. - [Ipuka3 MuHoOpHaykn
Poccun ot 29 urons 2017 r. N 613

®enepanbblii 3akoH PO o1 29.12.2012 Ne 273-03 "O6 ob6pazoBanuu B Poccuiickoit denepanun», ct. 2, 1. 9;
®denepalibHBIN epedeHb y4eOHNKOB, pEKOMEHI0BaHHBIX MUHHCTEPCTBOM 00pa3oBaHus U HayKu P® K uCnonp30BaHUIO B
o0pa3oBaTeLHOM IpoIiecce B 00IIe00pa3oBaTeIbHBIX yapexaeHusx, Ha 2019-2020 rr., np. MunucTepcTBa 00pa30BaHUS U
Hayku P® Ne 345 ot 28.12.2018

npuka3z MunucrepctBa oopasoBanust 1 Hayku PO Ne 1577 ot 31.12.2015 r. «O BHecenun usmenenuii B @I'OC OO0,
yTBEepkAEHHBIN npukazoM MunuctepcTBa oopazoBanus 1 Hayku PO ot 17.12.2010 r. Ne 1897»;

OCHOBHOM 00pa30BaTEIHHOM MPOTpaMMOl cpenHero (moaHoro) obmiero oopazoanust MbOY COI Ne 9;

yueOHbM utanom MBOY COIII Ne 9;

Ha OCHOBE:!

e [Iporpamma: IIporpamma o 6uonoruu st 061e00pazoBaTeabHbIX MK0I (cOOpHUK bronorus. Paboune mporpamMmsl.
ITpenmertHas nuHUs yueOHUKOB «JIuHus xu3Hm». 10—11 knaccel: yued. nocobue st
00111e00pa3oBaTeNbHBIX. OpraHu3aluii: yriayoneHnsiii ypoenb / B. B. Ilaceunuxk, I'. I'. IlIBernos, T. M. EpumoBa. — M. :
IIpoceemenue, 2017

e VueOnuk: buonorus. 10-11 xi.: yueOHuK 1151 001meoOpa3oBaTenbHbIX yapexxaennit / A.A. Kamenckwii, B.B.Ilaceynux,
A.M.Py6nos: - M., IIpoceemenue. 2020 .

e [Ipemnaraemas pabouas mporpamMma peaiausyercs MpH UCIOoIb30BaHuU yueOHUKOB «buosorus. 10 knace» u «buonorus. 11
KJ1acey» 1moj penaxiueit mpogeccopa B. B. [Taceunuka. [Iporpamma coctaBieHa B COOTBETCTBUH € TPEOOBaHUSAMH K
pe3ynbTaTaM cpeHero ooiero oopazoBaHus, yTBepkaeHHbIMU DeiepanbHbIM ITOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJIapTOM CPEIHETO

e o0mero oOpazoBaHws.

. [Tporpamma pazpaboTaHa ¢ y4€TOM aKTyaJbHBIX 3aJja4 00y4eHHs, BOCIIUTAaHUs U pa3BuUTHUs oOyyarouuxcs. [Iporpamma
YUUTBHIBAET YCIOBUS, HEOOXOAUMBIE JIsl Pa3BUTHUS JINYHOCTHBIX U MO3HABATEIbHBIX KAUECTB 00Y4aIOIIHUXCS.

e [Iporpamma BKJIIO4aeT 00s13aTENbHYIO YaCTh Y4€OHOTO Kypca, n3JoxkeHHyto B «[IpuMepHoil ocHOBHOI 00pa3oBaTeIbHON
mporpamMme 1o OMOJIOTHH Ha YPOBHE CPEAHETO 001ero oopasoBaHus» u paccunutana Ha 210 gacos. B
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porpamMMe COJCPKHUTCS PUMEPHBIN TIepeueHb JaO0PaTOPHBIX U MPAKTHUECKUX padoT, HE BCE U3 KOTOPHIX 00sS3aTeIbHBI
JUIs1 BBIITOJIHEHUSI. Y UUTEb MOXKET BbIOPaTh U3 HUX T€, ISl IPOBEACHUS KOTOPBIX €CTh COOTBETCTBYIOLIUE YCIOBUS B
LIKOJIE.

e OcBoeHue NporpaMmbl 10 OHOJIOTUU 0OECIIeYNBAET OBJIAICHHE OCHOBAMH y4eOHO-UCCIIEJ0BATEIbCKOM 1€ TEIbHOCTH,
HAy4YHBIMHM METOJIaMU PELIEHUS PA3JIMYHBIX TEOPETUYECKUX U IPAKTUYECKUX 3a4a4.

e l3yuenue 6Monoruu Ha MpoUILHOM YPOBHE OPHEHTHUPOBAHO HA MOJATOTOBKY K MOCIEAYIONIEMY MPO(ecCHOHATBHOMY
00pa30BaHMIO, pa3BUTHE UHIAMBUIYAJIBHBIX CIIOCOOHOCTEN 00yUaroImuxcs MyTeM IrIyOoKoro, 4eM npeaycMaTpuBaeTcs
0a30BbIM YPOBHEM, OBJIaJICHHSI OCHOBAaMH OMOJIOTMH U METOJIaMH U3Y4EHUS! OPraHHUECKOTO MUPA.

e l3yuenue 61onoruu Ha NpoUILHOM YPOBHE O0ECIIEUMBAET: IPUMEHEHHE TOTYYEHHBIX 3HAHUN 7S peIIeHUs
MPAKTUYECKUX U yUeOHO-MCCIIEJOBATENIbCKUX 3a/1a4, YMEHUE CUCTEMaTU3UPOBaTh U 0000I11aTh MOTy4YEeHHbIE 3HAHUS,
OBJIa/ICHUE OCHOBAMH HCCIICI0OBATEIILCKOM NEATETLHOCTH OMOJIOTHUECKON HAMPABIEHHOCTH W TPAaMOTHOTO 0(hopMIIeHHUs
IIOJIyYE€HHBIX PE3YyJIbTaTOB.

e l3yuenue nmpeamera Ha MPO(UIBHOM YPOBHE MO3BOJISET (DOPMUPOBATH Y OOYHAIONINXCSl YMEHHE aHATM3UPOBATh,
IIPOrHO3UPOBATh U OLIEHUBATh C MMO3ULUU SKOJIOTUUECKON OE30MMaCHOCTH MOCIIEACTBUS IEATEIbHOCTH YEJI0BEKA B
9KOCUCTEMAX.

e Ha npodunsHoM ypoBHE H3yueHue npeamera «buosorus» B yacTu GOpMUPOBAHUS Y 00yUYaAIOUINXCA HAYYHOTO
MHUPOBO33PEHNUS, OCBOEHUS OOIIEHAYYHbIX METOJI0B, OCBOCHMSI IPAKTUYECKOT0 IPUMEHEHHSI HAYUYHbIX 3HAHUNA OCHOBAHO
Ha MEXIPEJIMETHBIX CBA3SX C MpeMeTaMU 00J1acTel eCTECTBEHHBIX, MAaTEMAaTHUECKUX U TYMAHUTAPHBIX HayK.

[Inanupyemble pe3y/bTaThl 00yueHus no kypey «buosnorus. 10—11 kiaace» ¢ ucnoab30BaHUEM PecypcoB
«KBAHTOPUYMA):

OcBoenue yueOHoro npeameta «buonorus» Ha ypoBHE cpeaHero oO1ero 0opa3oBaHus JOMKHO 00ECTIeYHBaTh JOCTHKEHHE
CIICYIOIINX TPEMETHBIX, METAIIPEIMETHBIX M IMIHOCTHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOR.

IIpenmeTHbIe pe3yabTAThI

[IpenMeTHbIe pe3ynbTaThl 00yUYeHUs OMOJIOTUH T0JKHBI 00€CTIeUNBAaTh:

* (hopMHpoOBaHUE IICHHOCTHOT'O OTHOIICHHS K KUBOH MPUPOJIE, K COOCTBEHHOMY OpraHU3MY; TIOHUMaHUE POJIH OUOJIOTHH B
(hopMUPOBaHUH COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHHBI MHUPA;

* YMEHHE MPUMEHSAITH CHCTEMY OMOJIOTHYECKUX 3HAHMI: PACKPBIBATH CYIIHOCTH KUBOTO, HA3bIBATh OTIUYHSI )KHBOTO OT HEXXHUBOTO,
MEPEYUCIISITh OCHOBHBIE 3aKOHOMEPHOCTH OpTraHu3aIiy, (PyHKIIMOHHPOBAHUS OOBEKTOB, SIBICHUH, MPOIIECCOB YKUBOW MTPUPOJIBI,
HBOJIIOIIMOHHOTO PA3BUTHSI OPTAaHIMYECKOTO MUPA B €ro €IMHCTBE C HEKUBOW TIPUPOJION;

* chopMHPOBAHHOCTH TIPEJICTABICHUN O COBPEMEHHON TCOPHH SBOJIIOIIMH U OCHOBHBIX CBHICTEIHLCTBAX IBOJFOIIHH;

* BJIaZICHHE OCHOBAMHU MOHITHIHOIO anmnapaTta ¥ Hay4HOTO SI3bIKa OMOJIOTHH: HCIIOIb30BaHUE U3YUEeHHBIX TEPMUHOB, OHITH, TEOPUH,
3aKOHOB M 3aKOHOMEPHOCTEH 7151 O0OBSICHEHHS HAaOJI01aeMbIX OMOJIOTHYECKUX 00BEKTOB, SIBJICHHH U MPOIECCOB;



* IOHUMAaHHE CIIOCOOOB MOTYYEHUS OMOIOTHYECKUX 3HAHMIA; HaJMYUe OIbITa UCIIOJIb30BAHUS METO/I0B OMOJIOTHH C LENbI0 U3yYEHUS
KHBBIX 00BEKTOB, OMOJIOTHYECKUX SBJICHHH U MPOLIECCOB: HAOII0ICHUE, OIMCAHKE, TIPOBEICHUE HECIOKHBIX OMOJIOTHUECKUX OIIBITOB
Y SKCIIEPUMEHTOB, B TOM YHUCJIE C UCIIOJIH30BAHUEM aHAIOTOBBIX U HU(PPOBBIX MPHOOPOB U HHCTPYMEHTOB;

* YMEHHUE XapaKTePH30BaTh OCHOBHBIE IPYIIITBI OPTaHU3MOB B CUCTEME OPraHUYECKOr0 MHpa (B TOM YHCIIEe BUPYCHI, OaKTEpuUH,
pacteHusi, rpuobl, )KUBOTHBIC): CTPOCHHE, IPOLIECCHI )KU3HEACITEILHOCTH, X IPOMCXOXKICHUE, 3HAYCHUE B IPUPOJIE U KUIHH
YeNoBeKa;

* yMEHHE OOBSCHATD MOJIOKEHHE YEJIOBEKa B CICTEME OPraHMYeCKOro MUPA, €ro MPOUCX0XKICHNE, CXO/ICTBA U OTINYHNS YeJIOBEKa OT
KUBOTHBIX, XapaKTePU30BaTh CTPOCHUE U MPOIIECCHI )KU3HEIEATEIbHOCTH OPraHu3Ma YelloBeKa, ero Mpucnoco0IEHHOCTh K pa3-
JTUYHBIM 3KOJIOTHYECKUM (PaKTopam;

* YMEHHE HUCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U HABBIKH JJIS 37J0pOBOr0 00pa3a XKU3HH, COAIaHCUPOBAHHOTO MUTAHUS U
(bu3N4eCKoil aKTUBHOCTH; HETIPUATHE BPEIHBIX TPUBBIYEK U 3aBUCUMOCTEH; yMEHUE MPOTUBOJICHCTBOBATH JDKEHAYIHBIM
MaHUIYJISIUSAM B 00J1aCTH 3/10pOBbS;

* YMEHHUE ONUCHIBATH KJIETKU, TKAHU, OPraHbl, CACTEMbI OPIaHOB U XapaKTEPU30BaTh BaKHEUIINE OMOJIOTHYECKUE MPOLIECCH B
OpraHu3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKA;

* chopMHpPOBAaHHOCTH MPECTABICHUN O B3AaUMOCBSI3U HACJIEIOBAHMS IOTOMCTBOM MPU3HAKOB OT POAUTEILCKUX (POPM C opraHu3anueit
KJICTKH, HAJINYMEM B HE XpOMOCOM KaK HOCUTEJIeH HacleCTBeHHON HH(OopMaIiK, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACJIe0BaHUs
MIPU3HAKOB;

* ¢(hOpMUPOBAHHOCTD MPEJCTABICHUN 00 OCHOBHBIX (haKTOpax OKPYXKAOIIEH cpelibl, UX POJIU B )KU3HEESITEIbHOCTH U SBOJIIOLIUN
OpraHU3MOB; MIPEJICTABIIEHUE 00 AaHTPOTIOTEHHOM (haKTOpE;

* cpOpMUPOBAHHOCTH TIPEJICTABIICHUN 00 9KOCHCTEMaX U 3HAYeHUH OMOpa3HO00pasus; 0 rI100aTbHBIX YKOJIOTHYECKUX MpodieMax,
CTOSALIUX MEpeJl YEIOBEUECTBOM U CIIOCO0aX UX MPEOJI0JICHUS;

* YMEHHE pelIaTh yueOHble 3a7jaul OMOJIOTHYECKOr0 COIEPKaHus, B TOM YKCIIE BBISBJIATH IPUUNHHO-CIIEACTBEHHbIE CBSI3U, IPOBOIUTH
pacueTsl, JeNaTh BHIBOIbI HA OCHOBAHUHU TOYUYEHHBIX PE3Yy/IbTaTOB;

* YMEHHUE CO3/1aBaTh U MPUMEHATH CIIOBECHBIE U rpaduueckre MoJIeNu sl OObICHEHHS CTPOCHUS KHUBBIX CUCTEM, SIBIICHUH 1
IIPOLIECCOB KUBOM MPUPOJIBL;

* IOHUMAaHKE BKJIAJIa POCCHICKUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE OMOIIOTUYECKUX HAYK;

* BJIaJICHUE HaBBIKaMU pabOTHI ¢ HHPOpMaIIUE OMOJIOTHYECKOTO COJIEPKaHMS, TPEICTaB-IEHHOHN B pa3HOoil ¢opmMe (B BHIE TEKCTa,
TaOJIMYHBIX TaHHBIX, CXEM, TpaMKOB, IUarpaMM, MoJIeel, N300paxeHHi), KpUTHUECKOT0 aHaJIn3a HH(OPMAILIUK U OLIEHKU €€
JIOCTOBEPHOCTH;

* YMEHHE IJIAHUPOBATh 10| PyKOBOJICTBOM HaCTaBHHUKA U MMPOBOJUTH YU€OHOE HCCIIeI0BAaHUE HIIM IPOEKTHYIO paboTy B 00J1acTH
O6uoI0rNH; ¢ YU€TOM HaMEeUeHHOH 1enu popMynupoBaTh npolaemMy, TUIOTe3y, CTaBUTh 3a7auu, BEIOUPaTh aJeKBaTHbIE METO/IbI JIJIs



UX penieHus, GopMyJIHpOBaTh BHIBO/BI; MyOIMYHO MPEACTABIATH NOTyYEeHHBIE PE3YIbTaThI;

* YMEHHE HHTETPUPOBATH OMOJIOTUYECKHIE 3HAHMS CO 3HAHUSIMU JIPYTUX YUEOHBIX MPEIMETOB;

* ¢(hOpMUPOBAHHOCTH OCHOB 3KOJIOTMYECKON TPAMOTHOCTH: OCO3HAHHE HEOOXOIMMOCTH JICHCTBUI IO COXPAaHEHUIO OMOpa3HOOOpasus
U OXpaHe MPUPOTHBIX IKOCUCTEM, COXPAHEHHIO M YKPEIUICHHUIO 3/I0POBbs YEIOBEKa; yMEHHUE BEIOUPATD IIEJIEBbIE YCTAHOBKH B CBOUX
JNEMCTBUAX U MOCTYIKaX [0 OTHOLIEHUIO K )KMBOW IPUPOJIE, CBOEMY 370POBBIO U 30POBbIO OKPYKAOLIUX.

MeTanpeamMeTHblie pe3yabTaThl

VYHuBepcanbHbIE IO3HABATEIbHbIE 1EHCTBUS ba30Bble TOrMYECKHE IEHCTBUS:

* BBISIBIISITH M XapPaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU OMOJIOTMYECKUX OOBEKTOB (SIBICHU);

* YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK KIACCU(PUKALUU OUOIOTHYECKUX O0BEKTOB, OCHOBAHUS 1Ji1 0000IIEHUS U CPaBHEHUS,
KpUTEpPUHU IPOBOJIMMOI0 aHAJIN3A;

* ¢ Y4ETOM IPEUIOKEHHOM OMOIOTUYECKOH 3a/1a4H BBISIBIATH 3aKOHOMEPHOCTH M TPOTHBOPEUUS B pACCMAaTPUBAEMBIX (PaKTax M
HAOJIOACHUSX; TIpeIaraTh KPUTEPHH JJIsl BBISIBIICHUS 3aKOHOMEPHOCTEH M TPOTHBOPEUHii;

* BBISIBIISITH IC(PUIIUTH HHPOPMAIIIH, JTaHHBIX, HEOOXOIUMBIX JIJIS PEIICHHS ITOCTAaBICHHON 3a1a4H;

* BBISIBIISITH IPUYUHHO-CIICICTBEHHBIC CBS3H IMPU U3yUYCHUN OMOJIOTHUSCKUX SIBJICHUN U TIPOIIECCOB; JCJIaTh BBIBOJIBI C
WCIOJIb30BaHUEM JICTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUEHUH, YMO3aKIIOUEHHI 110 aHANOTUH, (OPMYITUPOBATH TUIIOTE3bI O
B3aUMOCBS35X;

* CaMOCTOSITEIHHO BBIOUPATh CIIOCO0 pelieHus y4eOHoi OMoIoTuYecKoil 3a1aun (CpaBHU-BaTh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BBIOMpaTh HarboJiee MOIXO AN ¢ YYETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTelbCKue JeiiCTBHSA:
* HCMOJb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKU NHCTPYMEHT MO3HAHUS;
* (opmynHpoBaTH BOMPOCHI, PUKCUPYIOIIHE Pa3pbiB MEXKAY PeabHBIM U KeNaTeIbHBIM COCTOSIHUEM CUTYalluu, 00bEeKTa, U
CaMOCTOSITEJIbHO YCTAaHABIMBATh NCKOMOE U JaHHOE;

(¢hopMHpOBaTh TUNOTE3Y 00 HICTUHHOCTH COOCTBEHHBIX CYXKICHHUM U CY>KIEHHUI IPYrUX, apryMEHTUPOBATH CBOIO MO3UIIHIO,
MHEHUE,
* MPOBOAUTH IO CAMOCTOSITEIHHO COCTABJICHHOMY IIIAHY OIBIT, HECIOXHBIA OMOJIOTHIECKUN IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE
M0 YCTAaHOBIIEHUIO OCOOCHHOCTEHN OMOIOTUYECKOTO 00BEKTa U3yUCHHSI, IPUYUHHO-CIIEACTBEHHBIX CBSI3€H M 3aBUCUMOCTEH
OMOJIOTUYECKHX 0O0BEKTOB MEXIY COOO0I;
* OIIEHUBATh MPUMEHUMOCTD U JIOCTOBEPHOCTh MH(OPMALIUU, TTOTYYEHHOU B X0J1¢ OMOIIOTMYECKOTO HCCIeA0BaHus (IKCIIEPUMEHTA);
* CaMOCTOSITENBHO (POPMYITUPOBATH 000OIIIEHHUS U BBIBOBI IO Pe3yJbTaTaM MPOBEAEHHOTO HAOIIOCHM S, OTIBITA, HCCIEAOBAHNUS,
BJIAJIETh MHCTPYMEHTAMH OIEHKH JIOCTOBEPHOCTH TOTYYECHHBIX BBIBOJIOB 1 0000IIECHHUIA;
* MPOTHO3UPOBATHh BO3MOXKHOE JaJIbHEHIIIEEe pa3BUTHE OMOJIOTUUECKHUX MTPOIIECCOB M MX MOCJICICTBHS B aHAJIOTUYHBIX WJIH CXOIHBIX



CUTYaIUsIX, a TAKXKE BBIBUTATH MPEANOIOKEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTAX.
Pabora ¢ undopmanmeii:
* IPUMEHSATH Pa3IMYHBIC METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI IPH IMOMCKE B 0TOOpe OMOJIOTHUECKOW HHPOPMALIUU HITH TAHHBIX U3
HCTOYHUKOB C YIETOM MPEUIOKCHHON yueOHON OMOIOTHYeCKOH 3a1a4u;
* BEIOWPATh, aHATM3UPOBATH, CHCTEMATU3UPOBATH M HHTEPIPETUPOBATH OMOJIOTUYECKYI0 HH(POPMAIUIO pa3IUYHBIX BUIOB U (GOpPM
MIPEACTABICHUS;
* HaXOJIUTh CXO/IHbIE apTyYMEHTHI (MIOATBEPKAAIOIINE UIH OIIPOBEPTAIOIINE OJHY U Ty ’K€e UJICI0, BEPCHIO) B Pa3IMUHbIX
MH(OPMALIMOHHBIX HCTOUYHUKAX;
* CaMOCTOSITEIBHO BBIOUPATh ONTUMANIbHYIO (JOPMY MpeACTaBICHUS HHGOPMAIIUU U UIUTIOCTPUPOBATDH PEIIaeMbIe 3a/1a4H
HECJIOKHBIMU CXEMaMH, IMarpaMMaMu, HTHOU rpaduKoi U X KOMOMHALIUAMU;
* OIICHUBATh HAJEKHOCTH OMOJIOTUYECKON HH(POPMALIUU TI0 KPUTEPUSM, TPEITI0KESHHBIM YUYUTEIEM HIH c(HOPMYyITHPOBAHHBIM
CaMOCTOSITEIIbHO;
* 3¢ (eKTUBHO 3aIIOMUHATH U CHCTEMAaTU3UPOBATH HH(POPMAITHIO;
* OBJIAZICTh CHCTEMOW YHHUBEPCAIbHBIX MTO3HABATEIBHBIX JCHCTBHIA 0OecrieunBaeT cOPMUPOBAHHOCTh KOTHUTHBHBIX HABBIKOB
o0y4aroumxcs.
YHuBepcanbHble KOMMYHHKATHBHbBIC 1CHCTBHUS

Oo0menue:
* BOCIIPUHUMATh U (POPMYITHPOBATh CYKACHUS, BBIPAXKaTh SMOLIMH B IPOLIECCE BHIMOJIHEHUS MPAKTHUECKUX U JJAOOPAaTOPHBIX padoT;
BbIpaXkaTh ce0s (CBOIO TOUKY 3pEHUs1) B YCTHBIX U MMCbMEHHBIX TEKCTaX;
* pacrio3HaBaTh HeBepOaJbHbIE CPeICTBA OOLIEHMS, TIOHUMATh 3HAU€HUE COLMAIbHBIX 3HAKOB, 3HaTh U PACIIO3HABAThH MPEIOCHUIKI
KOH(JIMKTHBIX CUTYallMi U cMAT4aTh KOH(MIUKTHI, BECTU MIEPErOBOPBI;
* IOHUMATh HAMEPEHMUS IPYTUX, IPOSABIATh YBAXKUTEIBHOE OTHOILIEHUE K COOECeTHUKY U B KOPPEKTHOM popme popMyIrpoBaTh CBOU
BO3paKEHHUS;
* B XOJIe JIajiora u/uin AUCKYCCHHU 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYXk/1aeMOi OMOJIOTHYECKOi TeMbI U BHICKA3bIBATh UJIEH,
HalleJICHHbIE Ha pelIeHue OMOJIOrMYeCKON 3ajauu U MoJiiep KaHue O1aroxenareIbHOCTH OOLICHHUS;
* COTIOCTABIIATh CBOM CYXKICHHUS C CY)KICHUAMH JAPYTHX YYACTHUKOB IMAJIOTa, OOHAPYKUBATh PA3IUUME M CXOJCTBO IMO3UIIHIA;
* MyOJUYHO MPECTABIATH PE3YJIbTaThl BHITOJTHEHHOTO OMOIOTHYECKOTO OMBITA (3IKCIIEPUMEHTA, UCCIIeI0BAaHuUS, IPOEKTA);
* CaMOCTOSITENIbHO BbIOMpaTh (popMaT BBICTYIJICHHUS C YUETOM 3aa4 MPE3eHTAUNU U OCOOEHHOCTEH ayIuTOPUU U B COOTBETCTBUHU C
HUM COCTaBJISITh YCTHBIE U TUCHbMEHHBIE TEKCTHI C UCIIOIb30BAaHUEM UIJUTIOCTPATUBHBIX MaTEpHAIOB.

CoBMecTHas1 1eITeJIbLHOCTb (COTPYIHUYECTBO):
* IOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHIHON U MHIWBUyaJIbHOU pabOThl MPU PEIICHUH KOHKPETHON OHOIOrHYecKOi



Ipo0JIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh IPUMEHEHUS IPYIIOBBIX (POPM B3aUMOAEHCTBHS IIPH PELLICHUH TOCTaBIEHHON yueOHOH
3a/1a4y;
* IPUHUMATH 11€JIb COBMECTHOM JI€ATENBHOCTH, KOJUIEKTUBHO CTPOUTH AEUCTBHUSA 10 €€ JOCTUKEHHIO: PACIIPEIENISITh POy,
JIOTOBapUBATHCS, 00CYKIaTh MPOIECcC U PE3yabTaT COB-MECTHOM paboThl; yMeTh 000011aTh MHEHHUSI HECKOIBKHUX JIIOJICH, TPOSBIATH
TOTOBHOCTb PYKOBOJHTb, BBIIIOJIHATH MTOPYUEHHS, TOTIUHSATHCS;
* [UTAHUPOBATh OPraHU3aLMI0 COBMECTHON pabOThl, OIPEAEIATh CBOIO POJIb (C yUETOM MPENIOYTEHUH U BOZMOKHOCTEH BCeX
YYaCTHMKOB B3aUMOJICHCTBUS), paclpeieNsaTh 3a-1a4l MEX/ly WieHaMH KOMaH/1bl, y4aCTBOBaTh B IPYMIIOBBIX (JOPMAX pabOThI
(obcyxnenusi, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbI» U UHBIE);
* BBIMOJIHATB CBOIO YacTh PabOThI, IOCTUIaTh KAUECTBEHHOI'O pe3yJibTaTa 10 CBOEMY HAIPaBICHUIO U KOOPIUHUPOBATH CBOU JIEHCTBHS
C IpYTMMH YI€HaMHU KOMaH/bI;
* OLICHMBATh Ka4€CTBO CBOEr0 BKJIaJa B OOIINK IPOAYKT IO KPUTEPHUSAM, CAMOCTOSATEIBHO C(HOPMYJINPOBAHHBIM YHYaCTHUKAMU
B3alMO/ICICTBUS; CPABHUBATDH PE3YJbTAThI C HCXOAHOM 3aaueil ¥ BKJIAJ KaXXA0r0 WieHa KOMaH bl B IOCTUKEHUE PE3yNIbTATOB,
pa3nensaTh chepy OTBETCTBEHHOCTH U MPOSIBIISITH TOTOBHOCTH K MPEAOCTABICHHUIO OTUETA MIepe] TPYIIIOH;
* OBJIAZICTh CHCTEMOW YHHUBEPCATIbHBIX KOMMYHHKATHBHBIX JHCTBUH, KOTOpas obecreunBaeT chOpMHUPOBAHHOCTH COIIMATBHBIX
HaBBIKOB ¥ SMOLIMOHAJIBHOI'O MHTEIJIEKTa 00yYaroLIUXCsl.
YHuBepcaibHbIe peryJasTHBHbIE 1eHCTBHA

Camoopranmu3anus:
* BBISIBJIATH IPOOJIEMBI [T PELICHNS B )KU3HEHHBIX M YUEOHBIX CUTYallUsAX, UCIOJIb3Yysl OMOIOTHYECKHE 3HAHUS;
* OPMEHTHPOBATHCS B PA3IMYHBIX MOJIXOAAX MPHHATHS PEIICHUH (MHANBHIYAIbHOE, TIPUHATUE PEIICHHS B TPYIIIE, IPHHITHE
pelIeHui rpynmon);
* CaMOCTOSITEIbHO COCTABIIATh AJIFOPUTM peIIeHU 3a/1a4uM (MM €ro 4acThb), BRIOUPATh CIIOCO0 perieHus yueOHoM GMoornyeckon
3aJ1a4M ¢ y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpeAjiaraéMble BApUAHThI PEILICHUI;
* COCTaBJIATH IUIaH JEHCTBHM (IJIaH peayu3alii HAMEUEHHOI0 aJITOPUTMA PEIIEHUs ), KOPPEKTHUPOBATH MPEATIOKEHHBIH aJrOpUTM C
y4ETOM MOTy4EHHUSI HOBBIX OMOJIOTHUECKUX 3HAaHUHM 00 n3yyaeMoM OHOJIOTHYECKOM OOBEKTE;
* JlenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.
CamokoHTpOJIb (pediexcusi):
* BJIQJIETh CIIOCOOaAMH CaMOKOHTPOJIS, CAMOMOTHBAIIUU U peIIeKCHH;
* 1aBaTh a/ICKBaTHYIO OIIEHKY CUTYallUU U IpeyiaraTh MiiaH €€ U3MEHEeHHUS,
* YUUTHIBaTh KOHTEKCT U MPEJBUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IPU pPelIeHuU y4eOHO OHoIoruyecKoil 3aaayu,
a/1IalITUPOBATh PellIeHNE K MEHSIOUIUMCS 00CTOSATENbCTBAM;
* OOBSCHATH NPUUYMHBI JOCTHXKEHUS (HEAOCTHKEHMSI) PE3yJIbTaTOB AEATEIBHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY, YMETh



HaXOJUTh IO3UTUBHOE B MIPOU3OLIEAIIEH CUTYall1H;
* BHOCUTb KOPPEKTUBBI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, U3MEHUBIINXCS CUTYallUi, yCTaHOBJIEHHBIX OLINOOK,
BO3HUKILIUX TPYIAHOCTEH;
* OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIU U YCIOBUSM.
OMOIMOHAIbHBIN UHTEIUIEKT:
* pa3yIn4aTh, Ha3bIBAaTh U YIPABIATH COOCTBEHHBIMHU SMOLIUAMU M SMOLUAMH JIPYTUX;
* BBIBJIATH M AHAJIU3UPOBATH IPUYUHBI SMOLIMI;
* CTaBUTH ceOs HAa MECTO APYroro 4ejJoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUs APYroro;
* PEryJaMpoBaTh CIOCOO BBIPAYKEHHS SMOLIUH.
IlpunsiTue cedst U APyrux:
* OCO3HAaHHO OTHOCHUTbCS K JIPYTOMY Y€JI0BEKY, €I0 MHEHMUIO;
* MpU3HABaTh CBOE MPABO Ha OUIMOKY M TAKOE K€ MPaBO JAPYroro;
* OTKPBITOCTb ce0€ U JpyruM; 6 0CO3HABAaTh HEBO3MOYKHOCTb KOHTPOJIMPOBATh BCE BOKPYT;
* OBJIQJIETh CUCTEMOM YHHUBEPCAJIbHBIX YUEOHBIX PEryIsTUBHBIX JAEHCTBUN, KOTOpasi oOecrieunBaeT OPMUPOBAHUE CMBICIOBBIX
YCTAHOBOK JINYHOCTH (BHYTPEHHSS MO3ULUS JINYHOCTH ), U )KU3HEHHBIX HAaBBIKOB JIMYHOCTH (yIpaBiieHUs COO0, CaMOJUCLUIUINHBL,
YCTOMYUBOTO MOBEICHMS).
JIn4YHOCTHBIE pe3yJIbTAThI
IIarprornyeckoe BoCIUTAaHUE:
* IOHUMaHKE LIEHHOCTH OMOJOTUYECKON HAyKH, €€ pOJIM B Pa3BUTHUHN YEJIOBEUECKOI0 OOIIECTBa, OTHOIIEHHE K OMOJIOTUU KaK BaKHOM
COCTaBJISIIOLIEH KYJIbTYphl, TOPAOCTH 3@ BKJIAJ POCCUNCKUX M COBETCKUX YUEHBIX B pa3BUTHE MUPOBOI OMOJIIOIrMUYECKO HAYKH.
I'paxnanckoe Bocnutanue:
* TOTOBHOCTbH K pa3HOOOPa3HOW COBMECTHOM AESITEIbHOCTH MIPU BBIITOJIHEHUH OMOJIOTHYECKUX OMBITOB, 3KCIIEPUMEHTOB,
HCCIIEIOBAaHUM U ITPOEKTOB, CTPEMJIEHHE K B3aUMOIIOHUMAaHHIO ¥ B3aUMOIIOMOIIH.
JlyXOBHO-HPABCTBEHHOE BOCIINTAHHE:
* TOTOBHOCTb OLICHMBATh CBOE MIOBEJICHUE U ITOCTYIIKH, & TAKXKE ITOBEACHHUE U NIOCTYINKH APYTUX JIOJEH ¢ MO3UIUN HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTUYECKOTO ITpaBa ¢ y4ETOM OCO3HAHUS MOCIIEACTBUN OCTYIKOB.
JCTeTHYECKOe BOCIIUTAHHE:
* IOHUMaHKE SMOIMOHAIBHOIO BO3ACHCTBUS MPUPOBI U €€ IeHHOCTH. LleHHOCTH HayYyHOTrO MO3HAHUS:
* OpHUEHTAlUs B JAESITEIbHOCTA HA COBPEMEHHYIO CUCTEMY OMOJIOTMYECKUX HAYUHBIX MPEJICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS IPUPOJIBI, B3aUMOCBA35X YEJIOBEKA C IPUPOJTHON U COLMAIBHON CPEION;
* pa3BUTHE HAY4YHOM JTH0003HATENBHOCTH, HHTEPECA K OMOJIOrMUECKON HayKe M UCCIIEI0BATENIbCKOM NeATEIbHOCTH;



* OBJIaJICHUE OCHOBHBIMH HAaBBIKAMU MCCIIEOBATEIBCKOMN 1EATEIBHOCTH.
@®opMHUpoOBaHHE KYJIbTYPbI 310POBb:
* OCO3HAHUE LIEHHOCTH KU3HU; OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/10pPOBBIO U YCTAaHOBKA Ha 3JJ0POBBII 00pa3 ®HU3HHU (310pOBOE
NUTaHue, COOII0ICHNE TUTHEHNYECKUX TPAaBUJI, COAJTAHCUPOBAHHBIN PEKUM 3aHSATHH U OTABIXA, peryispHas (pu3nyeckas akTUBHOCTB);
* OCO3HAHUE MOCIIEICTBUI U HEIPUATHE BPEIHBIX IPUBBIUEK (YIOTpeOIeHUE aIKOT0Isl, HAPKOTUKOB, KYpEeHHUE) U HHBIX (POpM Bpeaa
U1 GU3NYECKOT0 U IICUXUYECKOTO 310pO-bsi;
* coOroieHue MpaBuil 0€30MACHOCTH, B TOM YMCJIe HaBBIKM 0€3011aCHOIO IIOBEACHNUS B IPUPOIHOM Cpene;
* YMEHUE OCO3HABATh AMOIMOHAIILHOE COCTOSIHUE CBOE U APYTHUX JIIOJIEH, YMETh YIIPABIATh COOCTBEHHBIM SMOLIMOHATIBHBIM
COCTOSIHHEM,;
* ¢(hOpMUPOBAHHOCTb HaBbIKA peIeKCHH, IPU3HAHUE CBOETO IIPaBa Ha OIIMOKY U TaKOI'o K€ IpaBa JIPyroro yeioBeKa.
TpyaoBoe Bocnuranue:

* aKTUBHOE y4acTHe B PEIICHUH MMPAKTHUECKUX 3a71a4 (B paMKax CEMbH, IIKOJIbI, TOPO/Ia, Kpast) OMOJIOTHUECKON 1
HKOJIOTUYECKOM HANPaBICHHOCTH, HHTEPEC K MPAKTHIECKOMY M3YUCHHUIO MPOPECCUil, CBSI3aHHBIX C OMOJIOTHEN.
JKOJI0THYEeCKOe BOCIIUTAHHE:
* OpUEHTAaLUs Ha IPUMEHEHHE OMOJIOTMYECKUX 3HAHUH JUIsl pellieHHs 3a/1a4 B 00J1aCTH OKPYXKaroLeil cpelibl, INIaHUPOBaHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOXKHBIX IIOCIICACTBUN ISl OKPYXKAIOLIEH CPEbL;
* [TOBBIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYpPbI, OCO3HAaHUE INI00aTbHOTO XapaKTepa HKO-JTOTMUECKUX MPOOIeM U MyTel UX pereHus;
AKTUBHOE HENPUATHE JEHCTBUM, IPUHOCA-IIMUX BpEJ OKPYXKAIOLIEN Cpele;
®* TOTOBHOCTD K Y4aCTHIO B npaKTqucxoﬁ ACATCIIbHOCTH 9KOJIOTUYECKOH HaIpaBJICHHOCTHU.
AnanTanus o0y4yawumerocss K U3MeHSIOIMMCS YCJI0BHUAM COLMAJIBLHON M IPUPOJ-HOM Cpeabl:
* OCBOCHHE 00YYaIOIMMHUCS COLIMATILHOTO OMBITA, HOPM M MPaBUJI 00ILIECTBEHHOTO MOBE-/I€HUS B IPyNIax U COO0IIECTBaX MpH
BBINTOJIHEHUN OHMOJIOTMUECKUX 3aaa4, MPpOCKTOB U
HCCIIEA0BAHUH, OTKPBITOCTD OIBITY U 3HAHUAM JPYTHX;
* OCO3HaHHE HEOOXOAUMOCTH B (JOPMHUPOBAHUH HOBBIX OMOJIOTMUYECKUX 3HAHUM, yMEHHE (POPMYIUPOBATh UAEH, TIOHATHS, TUIIOTE3BI O
OMOJIOTMYECKUX 00BEKTaX U SIBICHUIX, 0CO-3HaHUE JePHUIIUTA COOCTBEHHBIX OMOIOTMYECKUX 3HAHUHN, INTAHUPOBAHUE CBOETO
pa3BUTHS;
®* YMCHHUEC OIICPHUPOBATE OCHOBHBIMU IMOHATHAMU, TCPMUHAMU U MTPEACTABIICHHUAMUA B o0Ja-ct KOHIICIIITNHN yCTOﬁ‘IHBOFO Pa3BUTHA,
®* YMCHHUEC aHAJIIM3UPOBATh W BBIABIIATH B3AUMOCBA3U ITPUPOJIEI, 06H1€CTBa N 3KOHOMUKH,; OIICHUBAHUE CBOUX )IefICTBHﬁ C y‘IéTOM
BJIMAHHA HAa OKPYKAKOIITYI0 CPpEAy, JOCTHKCHUA ueneﬁ H IPCOJ0JICHHA BBI3SOBOB 1 BO3MOXXHBIX rI100aIbHBIX HOCHG}ICTBHﬁ;
* OCO3HAHME CTPECCOBOM CUTYallUH, OLIEHUBAHNUE MMPOUCXOAIIMX U3MEHEHUH U UX MOCIIEA-CTBUI; OLICHUBAHNE CUTyalluu CTpecca,



KOPPEKTUPOBAHUE MPUHUMAEMBIX PEIICHUMN U 1CHCTBUIA;
* YBOKUTEIBHOE OTHOIIEHUE K TOUKE 3PEHUS APYTroro 4eaoBeKa, ero MHEHHUIO, MUPOBO3-3PEHUIO.

®opMbI KOHTPOJISA

KoHTponb pe3ynbTaToB 00y4eH!s B COOTBETCTBHH C JAHHON 00pa30BaTeIbHON MPOrPaMMOil MPOBOIUTCS B JOPME MUCHMEHHBIX

U DKCIEPUMEHTAIbHBIX paboT, MpeArnoiaracTcs npoBeie-Hue NpoMeKyTOUYHOM U UTOTOBOW aTTeCTallUU.
IIpomeskyTOUHAs aTTeCTALMS

J171g ocyliecTBIEHUS TPOMEKYTOUYHOM aTTECTAIIH UCIIONIb3YIOTCS KOHTPOIBHO-OIICHOYHBIE MAaTepUAIIbl, OTOOP COAEPHKAHUS
KOTOPBIX OPUEHTHPOBAH HA MTPOBEPKY YCBOCHUS CUCTEMbI 3HAHUI 1 YMEHHI — MHBApUAHTHOTO Apa COJIEPKaHUS JEHCTBYIOIINX
00pa3oBaTeNnbHOM MPO-rpaMMBbI 110 OUOJIOTHH TSI 00111e00pa30BaTENbHBIX OpraHU3alyi. 3a1aHus IPOMEXYTOUHOM aTTECTAllMN
BKJIIOYAIOT MaTepuajl OCHOBHBIX pa3JIeioB Kypca OMOJIOTHH.

I[TAKET OHEHOYHBIX MATEPUAJIOB U KPUTEPUN OUEHVBAHUA 110 [IPEAMETY «bUOJIOT' U »

KoHTpoJsibHbIe H3MepHuTeIbHbIE MAaTEePHAJIbI
IIpu opranuzanum TEKyIero KOHTPOJI ycreBaeMoCTH oOyuaromuxcs cienyer yuutbiBats Tpedoanus I'OC OOO k cucreme

OLIEHKH JIOCTHXEHHUS Tu1aHupyeMbIX pe3ynbratoB OOII, koTopas qoKHa peycMaTpUBaTh UCIIOJIb30BaHHE Pa3HOOOPA3HBIX METO/I0B
1 GOpM, B3aUMHO JIONOJIHSIOIUX JPYT Apyra (CTaHAapTU3UPOBaHHbIE MUCbMEHHBIE U YCTHBIE Pa0OThI, IPOEKTHI, IPAKTHUECKUE U
nabopaTopHble paboThl, TBOpUECKHE pabOThI, CAMOAHAIN3 M CAMOOIIEHKA, HAOII0IeH!Ee, UCTIBITAaHUS U UHOE).

Br160p yka3aHHBIX HMKE TUIIOB U IPUMEPOB KOHTPOJIBHBIX U3MEPUTEIBHBIX MaTEPHAIOB O0YCIIOBIIEH NIE€AArOrHYeCcKon 1
METOAMYECKOM 11e51eCO00Pa3HOCThIO, C YUETOM MPEAMETHBIX 0COOEHHOCTEHN Kypca «buonorus 5—9 kmacey.

Tectol 1 3ananus pazpadotanbl B coorBeTcTBUU ¢ (popmaroMm EI'D u 'HA, uTo no3BossieT jaxke B paMKax YCBOCHHUS
MIPaKTUYECKON YacTU IPOrpaMMBbl OTpabaThiBaTh 00IIey4eOHbIE U TPEIMETHBIE 3HAHNUS U YMEHUSI.

[lepedeHb OLIEHOYHBIX MPOLEAYP AOJKEH OBITh ONTUMAIBHBIM U JJOCTATOUYHBIM JJIsl ONIPEICJIEHUS] YPOBHS TOCTUKEHHUS
00yJaroImuMHUCs MPeIMETHBIX U METAaNPeAMETHBIX pe3yabTa-ToB. DUKcalUs Pe3yIbTaTOB TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH
00yJaroImuxcst OCYIIECTBIIAETCS B COOTBETCTBUU C MPUHSATOM B 00pa30BaTEIbHOM OpraHu3alui CUCTEMOMN OLEHUBAHMUS.

HOPMBbI U KPUTEPUHN OLHEHNBAHUA

OueHuBaHMe YCTHOIO OTBETA YYalIMXCS
Otmerka "'5" craBuTCA B Cilydae:
1. 3HaHus, MOHUMaHMUSL, TTyOHMHBI YCBOCHHUS 00YJarOIUMCs BCero 00bEMa MporpaMMHOTo MaTepHara.
2. YMeHus BbIIEIATH IJ1aBHbIE TIOJIOKEHHUS B U3YUEHHOM MaTepHalie, Ha OCHOBaHMM (DaKTOB U MPUMEPOB 0000111aTh, 1eJaTh BHIBODI,



yCTaHaBJIMBATh MEXKIIPEAMETHBIC U BHYTPUIIPEIMETHBIC CBSI3U, TBOPUECKH MPUMEHSIET MOJyUYECHHBIE 3HaHUSI B HE3HAKOMOW CUTYaIlUH.
3. OTcyTcTBUE OIIMOOK U HEAOYETOB MIPHU BOCIPOU3BEICHUN U3YUEHHOTO MaTepHaa, Py YCTHBIX OTBETaX YCTPAHEHUE OTIEIbHbBIX
HETOYHOCTEH C MOMOIIBIO JIOMTOJHUTEIBHBIX BOIPOCOB YUUTEINSA, COOMI0JICHUE KYIbTYPhl YCTHON peyu.
Otmerka "4":
1. 3HaHnue Bcero M3y4eHHOI0 MPOrPaMMHOI0 MaTepuaia.
2. YMeHu# BBIICSTH ITIaBHbBIE MOJOXKEHUS B U3y4EHHOM MaTepuale, Ha OCHOBaHUHU ()aKTOB U MPUMEPOB 000011aTh, /1€1aTh BHIBOJIBI,
yCTaHaBJIMBATh BHYTPUIIPEAMETHbBIC CBSI3U, TPUMEHSTh MTOJTYYCHHBIC 3HAHUS HA MTPAKTHKE.
3. He3nauntenbHble (HErpyObie) OMMOKN U HETOUETHI IIPH BOCIIPOU3BEICHUN U3YUEHHOT0 MaTepHralia, COOII0IeHHe OCHOBHBIX MTPaBHII
KYJIbTYpPbl YCTHOW PEUH.
OtMmetka "3" (ypoBeHb MpEACTABICHUHN, COYETAIOIINXCS C SJIEMEHTaMU HAyYHBIX TOHATUH):
1. 3HaHMe 1 yCBOEHUE MaTepualla Ha YPOBHE MUHUMAJIbHBIX TPEOOBAHUIN IPOrpaMMBbl, 3aTPYJHEHHUE IIPU CAMOCTOATEILHOM
BOCIPOU3BE/ICHUH, HEOOXOIMMOCTh HE3HAYUTENIbHOM MTOMOIIM TIPEToaBaTers.
2. YMeHue paboTtaTh Ha ypOBHE BOCIPOU3BECHUS, 3aTPYIHEHUS IIPU OTBETaX HA BUJOU3MEHEHHBIE BOIIPOCHL.
3. Hanuuue rpy06oii omuOKu, HECKOJIBKUX HErPYOBIX MPU BOCIIPOU3BEICHIH U3yYEHHOT'O MaTeprasa, He3HAYUTEIIbHOE HECOOII0ICHUE
OCHOBHBIX IIPABUJI KYJBTYPbl YCTHOU PEYH.
Ormerka "2'":
1. 3HaHMe 1 yCBOEHUE MaTepualla Ha YPOBHE HUYKE MUHUMAJIbHBIX TPeOOBaHUM TPOrpaMMbl, OT/AEIbHBIE ITPEICTABICHUS 00
M3y4YEHHOM MaTepHale.
2. OrcyTcTBHE YMEHMM paboTaTh Ha ypOBHE BOCIIPOU3BEACHHUS, 3aTPYAHEHMS IPU OTBETAX HA CTaHJAapPTHBIE BOIPOCHI.
3. Hannuue HeCKONBKHUX TPYOBIX OMIMOOK, OOIBIIOr0 YKcia HETpyOBbIX IPU BOCIIPOU3BEICHUU H3yYEHHOTO MaTepHala, 3HaUuTeIbHOe
HecoOII0IeHHEe OCHOBHBIX MPaBUII KYJIbTYPbl YCTHOM peuH.

Onenka BbINOJTHEHNS MPAKTHYECKUX (J1200paTOPHBIX) padoT.

Otmerka "S5" craBuTCS, €CIIN yUEHUK:

1) mpaBUJIBHO OIPENENII LIENb ONBITA;

2) BBINOJHWII PabOTy B IOJHOM 00beMe ¢ COOI0IEHUEM HE00X0AUMOM MOCIeI0BATEIbHOCTH IPOBEIEHUS OIIBITOB U U3MEPEHHIA;

3) caMOCTOSITENLHO U pallMOHAIbHO BbIOpaNl M OATOTOBHII JJIs OMBITAa HEOOX0AUMOE 000pYyI0BaHHE, BCE OIBITHI IPOBEN B YCIOBUSIX U
pexuMax, 00ecreunBaloINX MOIyYeHUE pe3yabTaToOB U BEIBOJIOB C HAUOOJIBIIIEH TOUHOCTHIO;

4) Hay4yHO IPaMOTHO, JIOTHYHO OMUcaJl HabJI0IeHUs M cPOPMYITHPOBA BEIBOABI U3 OMbITa. B npeacTaBieHHOM OTUeTe MPaBUILHO U
aKKypaTHO BBIMTOJIHUII BCE 3alMCH, TAOIUIIbl, pUCYHKH, I'Pa(UKH, BBIYMCICHUS U CJIENIal BHIBOIBI;

5) nposBIsiET OpraHU3alMOHHO-TPYA0BbIE YMEHUS (TOAIEPKUBAET YHUCTOTY pabovero MecTa U MopsiIoK Ha CTOJIe, SKOHOMHO
HCIOJIb3YET PACXOAHBIE MAaTEPUAIIBI).

7) 3KCIIEPUMEHT OCYHIECTBIISIET IO IUIAHY € Y4ETOM TEXHHUKH 0€3011aCHOCTH U IpaBUII pabOoThl ¢ MaTepHaIaMy U 000PyL0BaHHEM.
Otmerka "4" cTaBUTCS, €CIM YUEHUK BBITOJHII TpeOOBaHMs K olieHke "5", HO:

1. ONBIT IPOBOJIMII B YCIIOBUSIX, HE 00ECIIEUNBAIOIINX JOCTATOYHON TOUHOCTH U3MEPEHUI;

2. unu OBUIO JIOMYIIEHO JABa-TPU HEOUeTa;



3. unm He 6osiee OHOM HerpyOoii OMMOKH U OJTHOTO HEJ0YeTa,

4. WY SKCTIIEPUMEHT MPOBENICH HE MOJIHOCTHIO;

5. WM B ONTMCAHUU HAOIIOICHHUI U3 OIBITA JOMYCTHJI HETOUHOCTH, BEIBOJIBI C/I€JaJl HETIOJHBIE.

Otmerka "3" craBuTCA, €CIIM YYCHUK:

1. mpaBUIIBHO ONPEIETHII IIeTb OIBITA; pA0OTY BBIMOJIHAET MIPABHIBLHO HE MEHEE YeM HAIOJIOBUHY, OJJHAKO 00BEM BBHITIOJTHEHHOW YacTH

TaKOB, YTO MO3BOJISIET MOTYYUTh PABUIIbHBIC PE3YJIbTATHI U BHIBOJIBI 10 OCHOBHBIM, IPUHIIMITUAIBLHO BaKHBIM 3a/la4aM paboThI;

2. unmu moabop 06opyaoBaHus, 00BEKTOB, MATEPHAJIOB, & TAKXKE paOOTHI 110 HAYATy OIBITA MPOBEII C IOMOIIBIO YIUTEIS; WIIA B XOJI€

MIPOBEICHUS OIbITa U U3MEPEHHM ObLITN JOMYILIEHBI OIIMOKY B ONMUCAHUU HAOIIOACHHH, (DOPMYIUPOBAHUH BBHIBOJIOB;

3. OIBIT IPOBOJUIICS B HEPALIMOHAIBHBIX YCIOBUAX, YTO MPUBEIIO K IMOIYUYSHHIO PE3YIBTATOB C OOJBIIEH MOTPEITHOCTHIO; HITH B

oTuéTe OBLTN AOMYIIEHBI B 001IEH CIOKHOCTH He 00Jiee IBYX OIMMOOK (B 3aMKCIX €AHHUILI, U3MEPEHHSIX, B BEIYUCICHUAX, rpaduKax,

TabJIUIax, CXeMax, U T.1.) He MPUHIUIHAIBLHOTO JIIs TaHHOK paboTHl XapaKTepa, HO MOBIHUSIBIINX HA PE3yJbTAT BHITIOJIHEHUS;

4. nomyckaeT rpy0yro oIMOKy B X0JI€ dKCIepuMeHTa (B 00bsACHEHUH, B 0(DOpPMIICHHUHN padOThI, B COOIIOICHUM MPABUI TEXHUKU

0€30macHOCTH MU padoOTe ¢ MaTepralIaMy U 000PYAOBaHUEM ), KOTOPAs HCIIPABIISETCS MO TPEOOBAHUIO YUUTEIIS.

Otmerka "2" craBUTCS, €CIIN YUEHUK:

1. He ompeaen I CAaMOCTOSTENTFHO IEITb OIBITA; BHITOIHIII padOTy HE MOJHOCTHIO, HE IOJATOTOBHII HY>)KHOE 000pyJ0BaHNE B 00BEM

BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CENATh MPABUILHBIX BBIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS], BBIYUCIICHUS, HAOIIOICHHUS TPON3BOIMINCH HETIPABIIILHO;

3. wu B XoJie paboTHI M B 0TYETE OOHAPYKUIIUCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUEHHbIE B TpeOOBaHUAX K OoleHke "3";

4. nomyckaert aBe (1 0osee) rpyObie OIMOKU B X0J1€ IKCIIEPUMEHTA, B 00BSICHEHUH, B 0)OpMIIEHUU PabOThI, B COOTIOICHUN TTPaBUIT

TEeXHUKH 0€30MaCHOCTH MPU paboTe ¢ BellecTBaMH U 000pyJOBaHUEM, KOTOPbIE HE MOXKET UCIIPABUTh JJaKe MO TPEOOBAHUIO YUUTEIS.
OneHka caMoCTOATEIbHBIX MUCbMEHHBIX U KOHTPOJIBHBIX PadoT.

Ormerka "S5" craBuUTCS, €CIIN yUEHUK:

1. BBIMOTHWI paboTy 6€3 OmuOOK U HEJIOUETOB;

2) nonycTui He 6ojee 0JTHOTO HeloueTa.

Ormertka "'4" craBuUTCS, €CJIM YUYEHUK BBIMIOJIHWI pabOTy MOJIHOCTBIO, HO JOIYCTHII B HEH:

1. He Gonee oHOM HETpyOO OMIMOKU M OJHOTO HEAOYETa;

2. wn He 0oJiee ABYX HEIOYETOB.

Otmerka "3" cTaBuTCS, €CIM YUEHUK IPAaBUIBHO BBITIOIHUI HE MeHee 2/3 paboThl MITH TOTYCTHIL:

1. He Gonee ABYX TPyOBIX OMINOOK;

2. unu He 6ojee oJIHOM TpyOoit M 0HOM HEerpyOoii OIIMOKH U OJJTHOTO HEJI0UeTa;

3. unu He 60s1ee IBYX-TpeX HErpyobIX OLINOOK;

4. unu otHOM HEerpyOoil OIMOKY U TPEX HEA0UETOB;

5. VI TIpU OTCYTCTBHHU OIIMOOK, HO TMPH HATHMYNH YETHIPEX-TISITH HEAOYETOB.

OtMmerka "2" craBUTCS, €CIIN YUEHUK:

1. momyCTHIT YMCIIO OMMUOOK U HEJIOUYETOB MPEBOCXO/IAIIEE HOPMY, P KOTOPOU MOXKET OBITh BBHICTaBJICHA OlleHKA "3";

2. WM €CITU TIPAaBUWJILHO BBITIOJIHWII MEHEE MOJIOBUHBI PaOOTHI.



OueHka BbINOJHEHHS TECTOBBIX PadoT M0 OHOJIOTHH:

OIICHKA MUHUMYM MaKCUMYM
5 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0% 50%

OnenuBaHue NPOEKTHOM Pa0oThI O OMOJIOTHHA

OO01e TpedoBaHUA K MPOEKTHOM padoTe mo OMOJIOruH.

[IpencraBisiemblid TPOEKT JAOKEH UMETh TUTYJIBHBIN JHUCT C YKa3aHHeM: (paMHUIIUU, UMEHHU, OTYECTBA UCIIOIHUTEINS U PYKOBOIUTEIS
(eif) mpoekTa, Ha3BaHUE TPOCKTA, r'0JIa HATUCAHMsI paOOThI, yKa3aHUEM IIeJIeH U 3a1a4 IPOSKTHOW PabOoTHI.
Conepsxanue MpOEKTHON padOThI JOJDKHO BKIIIOYATh TAKUE PA3CIibl, KaK:

— BBeJICHHE, B KOTOPOM OOOCHOBBIBAETCSI aKTYyaJIbHOCTh BBIOPAHHOM MJIM paccMaTpuBaeMoi Ipo0IeMbl;
— MECTO ¥ BpeMsl BBIIIOJTHEHUS PaOOTHI;
— KpaTKO€ OINHCaHHE HUCMOJIb3YyeMbIX METOJMK C CChUIKAMHM Ha WX aBTOPOB (€CIM TaKOBblE HEOOXOMUMBI JUIsl pabOThl WM
HCIOJIb30BAJINCh B HEH);
— CHUCTeMaTU3UpOBaHHbIE, 00pabOTaHHBIE PE3yNIbTaThl HCCIIEJOBAHUM;
— BBIBO/JIBI, CJICJIaHHBIE TIOCIIE 3aBEPLICHUS PaOOThI HaJl TPOEKTOM;
— TPaKTHUYECKOE UCIIOJIb30BAHNUE PE3YIBTATOB IIPOEKTA,
— coluuanbHasi 3HaYMMOCTb IIPOEKTA,
— npuioxkeHue: pororpaguu, CXeMsl, UepTEXHU, repOapuu, TaOJIUIbI CO CTATUCTUYECKUMH JAHHBIMU U T.1.
Kputepun o11eHKHM IPOEKTOB 110 OHOJIOTHH:

YETKOCTh TOCTABJICHHOW LIEU U 33]1a4;

— TeMaTH4ecKas aKTYaIbHOCTh U 00bEM MCIOJIb30BAHHOM TUTEPATYPHI,

— 000CHOBaHHOCTH BBIOPAHHBIX METOJIMK sl IPOBEICHHUS UCCIICIOBAHMIA,

— TIOJTHOTA PACKPBITHS BEIOPAHHOMN TEMBI MMPOEKTA;

— 00OCHOBAHHOCTH BBIBOJIOB M X COOTBETCTBUE IMOCTABICHHBIM 3aJ1a4aM;

— YpOBEHb MPEACTABICHHBIX IaHHBIX, TIOJYYCHHBIX B XOJI€ MCCIIEIOBAHMS BRIOpaHHOM Mpo0aemMbl (00BeKTa), nx 00padoTka (mpu
HEOOXOMMOCTH);

— aHaJu3 MOJYYEHHBIX JIaHHBIX;

— Hajuuue B paboTe BBIBOJIA WIIH MPAKTUIECKUX PEKOMEHIAITHIA;



— KadecTBO odopmiieHus: padoThl (Hanmu4yue (oToMaTepHaioB, 3apUCOBOK, CIHCKAa HCIIOJIB3YEeMOH JHUTEpaTyphl, repOapHbIX
MaTepHaJIoB K IIPOEKTaM 110 OOTaHUKE U T.JI.).
Kpurtepun onieHKH BBICTYIICHUS JOKJATYNKA 110 3a1IMTe POEKTAa:

— 00OCHOBaHHOCTb CTPYKTYPHI IOKJIa/1a;

— BBIWICHEHHE IJ1aBHOTO;

— TIOJTHOTAa PACKPBITHS BHIOPAHHOI TEMAaTUKU UCCIIETOBAHUS MPH 3aIIHUTE;

— HCIOJIB30BAaHUE HAIISAHO-UIUIFOCTPATUBHOTO MaTEPHUAIIA;

— KOMIIETEHTHOCTb, 3PYIUPOBAHHOCTH JIOKJIATYMKa (BHICTYIAIONIET0) U YMEHUE €r0 OBICTPO OPUEHTHUPOBATHCS B CBOEH paboTe mpu
OTBETaX Ha BOIMPOCHI, 33/1aBa€Mble KOMUCCHEH (WICHAMH >KIOPH WJIM SKCIIEPTHON KOMHUCCUEH);

— YpOBEHb MpPEACTABICHUS JAOKIaJa MO MPOEKTy (YMEHHE MOJb30BaThCAd MPH H3JI0KEHUU JOKIaZa U OTBETaX Ha BOIPOCHI
MaTepuajgamu, MOJTyYeHHBIMU B XOJI€ UCCJIEIOBAHUs), YETKOCTh U SICHOCTh MPHU OTBETaX HA BCE BO3HHKAIOLIME B XOJ€ JOKIaaa
BOIIPOCHI IO MPOEKTY, YTO SIBJISICTCS HEOTHEMIIEMBIM TTOKA3aTEeJIeM CaMOCTOSTSIIBHOCTH BBITTOJIHEHUST pabOTHI TI0 BEIOPAHHOM TEME.

COJEPXAHHUE KYPCA BMOJIOT N
buoJsiorusi Kak KOMILUIEKC HAYK 0 )KMBOM NpUpoae
Bronorus xkak KOMITJIEKCHAs HayKa, METOJIbI HAyYHOTO TIO3HAHUS, HCIIONIb3yeMble B Ononoruu. Cospemenuvie Hanpasienus 6
ouonoeuu. Ponb 6uonoruu B GopMUPOBAHUN COBPEMEHHOM HAyUYHOU KapTUHBI MUpPA, MPAKTUYECKOE 3HAUCHUE OMOIOTHYECKUX
3HaHUU. bronornyeckue cucTeMbl Kak MpeMeT U3yuyeHus: OMOoJI0THH.
CTpyKTypHBbIE U (PYHKIHOHAJbHBIE OCHOBBI KU3HU
MOJ’IeKy.TISIpHBIe OCHOBBI ) KU3HU. HeopFaHquCKHe BE€IICCTBA, UX 3HAYCHHUC. OpFaHI/I‘-IeCKI/Ie BeIIIeCTBa (yFJ'IeBO}II)I, JINIIUABI, 6em<1/1,
HyKJIenHOBBIE KHCIOThl, AT®) u ux 3nauenue. buononumepsl. /pyeue opeanuyeckue seujecmsa kiemxu. Hanomexnonozuu 6
ouonozuu.
[{uTomorus, METOIbI IUTOJIOTUHU. PONb KIETOYHOM TE€OpHH B CTAHOBIIEHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.
Kinerku npokapuot u 3ykapuoT. OCHOBHBIE YaCTH U OPTaHOMIBI KJIETKH, X (PYHKITUH.
Bupycel — HexierouHas (opma KU3HU, MePbI MPOPHUIAKTUKH BUPYCHBIX 3a00CBaHHIA.
KuznenestenpbHoCTh KiIeTKH. [Inactruaeckuit ooOmMeH. @oTocHHTE3, XeMOCHHTE3. buocuaTe3 Oenka. JHepreTuueckuii OOMeH.
XpaHeHue, nepeava U peanusanus HaclIeICTBeHHOM nHpopmanuu B kieTke. [ enernueckuii koa. ['eH, reHoM. I enomura. Bruanue
HAPKO2EHHBIX 8eUeCmE Ha NPOYeCChl 8 KlemkKe.
Knerounsnif nuki: natepgasa u aenesue. Mutos u Meitos, nux 3Hadyenne. CoMaTHUECKUE U TOJIOBbIE KIETKH.



Opranusm

Opranusm — eauHoE LEIoE.

KuzHenesTenbHOCTh OpranusmMa. Perysinust pyHKmii opraHu3mMa, roMeocTas.

PazMHoeHne oprann3MoB (6ecroioe U nosnoBoe). Cnocodwvl pazmuodicenus y pacmenutl u sHcusomuvlx. UHIUBUyalbHOE pa3BUTHE
opranusma (oHToreses). [IpuunHbl HapyeHuit pa3sutrs. PenpoaykTuBHOE 3J0pOBBE UEIOBEKA; MOCIEACTBUS BIUSHUS AJIKOT OIS,
HUKOTHHA, HAPKOTUYECKUX BELIECTB HAa SMOPUOHAIBHOE pa3BUTHE YeloBeKa. JKusznennvle yukavl pasuvix 2pynn opeaHusmos.
I'enernka, MeTo1bl reHETUKU. ['eHETUUECKass TEPMUHOJIOTHSI U CUMBOJIMKA. 3aKOHBI HacsieacTBeHHOcTH I'. Mennens. XpomocomHast
Teopus HacnencTBeHHocTu. Onpenenenue nojua. CLEeIIeHHOE ¢ TI0JI0M Hacllel0BaHHeE.

I'eneruka yenoBeka. HaciencTBeHHbIe 3a001€BaHUS YETIOBEKA U UX NIPEAYNPEXIeHNE. DTUUECKHE aClIEKThl B 00JIACTH MEIULIMHCKON
TCHETHUKHU.

I'enotun u cpena. Henacnencrsennast usmeHunBocTh. HacnencrBennas n3MeHunBoCcTh. MyTtanuu. MyTareHsl, UX BIMSHHE Ha
3J10pOBbE YEIIOBEKA.

Jomectukanus u cenekuus. Metosl cenekiuu. buorexnonorus, e€ HanpaBieHusl U NepCIEKTUBbI pa3BuTus. buobezonacnocme.
Teopus 3BoJIIOIMH

Pa3zButue 3BOMIONMOHHBIX UeH, BotOIIMOHHAs Teopus Y. Jlapsuna. CunteTnueckas Teopusi HBONOIU. CBUACTEIIBCTBA SBOJIOIIMHI
KUBOU NPUPOABI. MUKPO3BOJIIOLINA U MaKpo3Bosronus. Bux, ero kpurepuu. [lonynsanus — s3jieMeHTapHas €JUHHULA SBOJIIOLMH.
JIBM>KyIIME CUIIbl ABOJIIOLIMU, UX BIUsSHUE HAa reHo(oH nonysuuu. HamnpasieHus 3BOIIOIMH.

MHorooOpasue opraHu3MoB Kak pe3yJbTaT 3BoJolun. [IpuHIuns! kiaccupukanum, cuicTeMaTika.

Pa3zBurtne xu3nu Ha 3emuie

I'unoTe3bl NpoUCXOKACHMS )KU3HH Ha 3eMiie. OCHOBHBIE ATAlbl IBOJIIOLUN OPraHUYECKOr0 MUpa Ha 3eMII€.

CoBpeMeHHbIE NPEACTABIEHUS O IPOUCXOXKICHUN YeJIOBEKa. DBOJIIOIMS YeJIoBeKa (aHTpoIoreHes3). J{BuxKyiue CHilbl aHTPOIIOTeHe3a.
Pace1 uenoBeka, uX NPOUCXOKIACHUE U EAUHCTBO.

Oprasusmsl 1 OKpy:Kaouas cpeaa

[TpucnocoOaeHns OpraHu3MoB K JISHCTBHIO HKOJIOTHUECKUX (PaKTOpPOB.

Bbuoreonenos. Oxocucrema. Paznoobpasue skocuctemM. B3auMooTHOIEHUS NOMYISIIMKA pa3HbIX BUIOB B 3Kocucteme. Kpyrosopot
BELIECTB U [TOTOK DHEPIUU B DKOCUCTEME. Y CTONYMBOCTD U IMHAMUKA SKocucTeM. [locnencTBus BIUsAHNA 1EATENBHOCTH YEIOBEKA Ha
skocucteMbl. CoxpaHeHrne 6Mopa3HO00pa3us Kak OCHOBA YCTONUHNBOCTH 3KOCHUCTEMBI.

CrpykTypa 6nocdepbl. 3aKOHOMEPHOCTH CYLIECTBOBaHUS OHMOC(EPHI.

Kpyzoeopomsi eewyecmes 6 buocgepe.

I'moGanbHBIe aHTPOIIOTEHHBIE U3MEHEHUs B Onocgepe. [IpodneMbl yCTOHUNBOTO pa3BUTHSL.

Ilepcnexmuewl pazeumus OUONOSUHECKUX HAYK.

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE
34yBHEAE/IKOB 10 1 11 K/IACCAX. BCEIO 3A ABATOJ4A OBYHYEHMA 210 v



TEMBI, BXOAAIIKME B pa3ae/ibl IPOrpamMmbl

OcHoBHOE CoJiepkaHue mo TeMmam

XapakTepHCTHKA 0CHOBHBIX BU/IOB J1eSITeJIbHOCTH 00y4aroLerocs

ncnc10 KJACC (105 4; U3 HUX 14 — PESEPBHOE BPEMA)

BeeneHue (10 v)

buosiorus B cuctemMe HayK

CoBpeMeHHas Hay4dHast
KapTUHA MUpa: YYEHBIE,
Hay4YHas AeSITeIbHOCTb,
Hay4YHOE MUPOBO33PEHUE.
Poiib 1 MecTO OMOJIOTHH B
(bopMHUpOBaHNU HAYUYHOU
KapTUHBI MUpa. buonorus kak
KOMIIJIEKCHAsI HayKa

CaMOCTOSITEIIbHOE ONpeAelICHUEe IeJed Y4YeOHOH IesTeIbHOCTH H
cocTaBJIcHUE e€ TTaHa TP U3yYeHUH paszaena «OO01mast Onoaorus» B
10—11 knaccax.

[IpakTHueckoe 3HaueHUE OMO- TOTHISCKUX
SHAaHUU

[IpakTHueckoe 3HaUECHHUE
OHOJIOTHYECKUX 3HAHUH.
CoBpEMEHHbIE HANIPABJICHUS B
610 orun. CBsA3b OMOIOTHH C
npyrumu Haykamu. [Ipodec-
CHM, CBSI3aHHBIE C OHoOJIOTHEH

CaMOCTOATEIbHOE ONpEe/ieJICeHUE I1eJiell y4eOHOUW NesITebHOCTH U
cocTaBieHHE € TIaHa NpU U3ydeHuu paszgena «OOmas 6uonorus» B
10—11 kunaccax.

OnpeneneHre OCHOBONOIAraloIINX MOHATHI: OMOTEXHOJIOT U,
OHoOJIOTUYECKasi TPaMOTHOCTh, T€HO- MHUKa, POTEOMHKA, OMOHHKA,
HaHOOMOJOTHS, OMOYHEPTreTHKA.




MCTOI[LI Hay4YHOI'O IIO3HAHUWA

Hayunsiit Meton. MeToasl
MCCJIEOBAHNS B OMOJIOTHU:
HaOJIroIeHue, OIIMCAaHUE, U3-
MepeHUEe, CpaBHEHHE, MO-
JeTMpoOBaHUe, IKCIIEPUMEHT.
CpaBHUTEIbHO-UCTOPUUECKUI
MeTO/ . DTarnbl HAYYHOT'O UC-
ClIeJOBaHUS

OnpeaeneHrue 0OCHOBOIOJIAraloIUX MOHATUN: HAYyYHBINM METO;
METO/IbI UCCIICIOBAHUS: HAOJIOICHHUE, SKCIIEPUMEHT, OITMCaHHE,
M3MepeHue, CpaBHEHUE, MOJACITUPOBAHUE, CPABHUTEIIHLHO-
HCTOPUYECKUN METOJ.




Tembl, BXxoAsiME B pa3iesbl NPOrpaMMbl

OcHoBHOE CoepkaHue mo TeMam

XapakTepHCTHKA 0CHOBHBIX BU/IOB J1eSITEJIbHOCTH 00y4aroLerocs

1abopaTopHO padoThI
«Hcnosib30BaHue pa3jindHbIX METOJA0B NPH U3yYeHUH
0MOJIOTHYECKUX 00bEKTOB (Ha MpuMepe pacTeHui)»

MCTOI[I)I HAay4YHOI'O IMO3HAHUA

Knaccuueckast MOJIeIIh> Ha-
y9HOTO MeTo/ia. MeTo bl
Hay4YHBIX UCCIICAOBAHUN: a0~
CTparupoBaHHe, aHAITU3 U
CUHTE3, NAcalTu3aIlis, WH-
ITyKIHUS U AS Ty KIS, BOC-
X0KJIeHHE OT aOCTPAaKTHOTO K
KOHKPETHOMY

OrnpesiesieHue 0OCHOBOMOJIararoluX NOHATUI: HAYUHbIH METO;
METO/bI HCCIIEIOBAaHUs: abCTparupoBaHue, aHaJIN3 U CUHTE3,
yieanu3anus, MHIyKIHUS U JeQyKIUsl, BOCXOXKIEHUE OT
A0CTPAKTHOIO K KOHKPETHOMY.

CocTaBjieHHE Ha OCHOBE pabOThI ¢ YUeOHHUKOM U JIpYyTUMU
MH(OPMALIMOHHBIMI UCTOYHUKAMM CXE€MBbI, PACKPBIBAIOIIEH dTaIlbl
[IPOBEICHUs HAYYHOI'O UCCIEIOBAHUS U UX B3aUMOCBSI3b.

OO0BEKT U3ydeHus OMOJIOTHU

MeTtomgonorusi OMOJIOTHH.
DKu3Hb Kak 00OBEKT U3yde- HUS
OHOJIOTUH

OHpeIIeJIeHI/IC OCHOBOIIOJIararomux HOHSTHIA: METOAO0JIOI's HAYKH,
00BEKT HUCCiaca0BaHusA, NIPSAMET UCCIICAOBAHUA, ) KU3Hb,
PKN3HCHHBIC CBOI>'ICTBa, OHTPOIIUS.

Iludposas 1aGopaTopusi: JaTUYNK KHUCJI0POIa

Tema: Onpene.ne}me KOHIECHTPaAIU KUCJI0pPOoda B BAbIXa€MOM U
BO BbIJIbIXa€MOM BO3/1yX¢€




OOBEKT M3ydYeHHs] OMOJIOTHU

OcHOBHBIE KpUTEpUU (MpHU-
BHAKH) KUBOTO.

Pazeumue npeocmasieHutl
uenosexka o npupooe. Pa-
cmenus u Hcueommuvle Ha 2epoax
cmpan mupa

OmnpenerieHre OCHOBOIIOJIATAIONINX MOHITHH: METOJIOJIOTHS HAYKH,
0O0BEKT UCCIICAOBAaHUS, TIPEAMET HCCIICIOBAHUS, )KU3Hb,
PKU3HEHHBIE CBOMCTBA.

CamMocrosiTellbHasi THGOPMAITHOHHO-TIO3HABATEIbHAS JICATSIILHOCTD
C pa3JIMYHBIMUA UCTOYHUKAMH WH(POPMAIIUA B OTHOIIICHUH
CYIIECTBYIOIINX Ha Ce- TOMHSIIHUN JSHBb OTIPEACIICHUIN TTOHSATHS
«OKU3HBY», €€ KpUTHYEeCKas OIleHKAa U HHTEPIIpETaIus C
MOCJIe Iy ONIeH MOATOTOBKOM MH(GOPMAITMOHHBIX COOOIIIEHUH, B TOM
YUCIIC TTOJIKPETUIEHHBIX MYJIbTUMEIHA- TTPE3CHTAIIUSIMHA




Tembl, Bxoasiniue B pa3aeabl
NPOrpaMMbIl

OcHOBHOE CoAEpRaHuE MO TEMaM

XapaKTepncha OCHOBHBIX BH/I0B 1€ATCJIbHOCTH 06yqammer0c51

Pa3zBuTHE ITO3HABATEIBHOIO HMHTEpPECa K W3YYCHHIO OHWOJOTHHM Ha
OCHOBE HW3y4YeHHsT HH(POPMAIIMOHHBIX HMCTOYHHUKOB O PACTCHUSIX H
PKMBOTHBIX Ha repbax u ¢arax pa3jaudyHbIX CTpaH MHpAa U PETHOHOB
Poccuu

brosornueckye CUCTEMBI U UX CBOMCTBA

DyHIaMEeHTaIbHbIE [IOJI0XKE-
HUsT OMOJIOTHH. Y pPOBHEBas
OpraHu3anus KUBOU IPUPO-
bl (OMOJIOTHYECKUX CHCTEM ).
OMEpPKEHTHOCTh. DHEPTHUS U
MaTepusi KaKk OCHOBA Cy-
[1IECTBOBAHUS OMOJIOTHYECKUX
crUCTEM

OmnpenesieHre OCHOBOIIOJIATAIOIIMX ITIOHATHI: CUCTEMA,
0HOJIOrMYECcKasi CUCTEMA, YMEPIYKEHTHOCTb, CAMOPETYJISLIMA, DBOIIOLUS
(PBOJIFOLIMOHHBIE ITPOLIECCHI). JIeMOHCTpaLus BIaeHUs A3bIKOBBIMHU
CpEACTBAMH IIPU OTBETAX Ha [OCTABJIECHHBIE BOIIPOCHI.

OBilazieHHe METOJaMU HAy4YHOIO IMO3HAHMs, MCIOJIb3YEMBIMU IIPU
OMOJOTMYECKUX MCCIENOBAaHMAX, PA3BUTHE YMEHMsSI OOBSACHATH HX
[PE3YJIBTAThI B YCIOBUAX

BBIIIOJIHCHU S

buomornyeckmue CUCTEMBbI U UX CBOMCTBA

Xpanenue, peanusanus u
repeaavya reHeTU4eCcKOM UH-
(dbopmanmu B yepee moKo-
IMTEHUI KaK OCHOBA KHU3HU.
BzaumojelictBue KOMITIOHEH-
TOB OMOJIOTUYECKUX CUCTEM U
camMoperyJisiius. DBOJIFOLIMOH-
HbIE IpoLecchl. B3auMocBs3b
cTpoeHust u GyHKIHU Ono-
nornueckux cucrem. Camope-
CyJISIIHUsI HA OCHOBE MOJIOXKH-
TEIbHOW 0OpaTHOM CBS3HU

OnpeneseHre OCHOBOIMOJArarouX NOHITHI: CUCTEMA,
OHOJIOrUYecKasi CUCTEMA, YMEPKEHTHOCTh, CaMO- PETYJISIIIHS,
PBOJTIONHS (3BOJIFOLIMOHHBIE ITpOLlecChl). JleMoHCcTpanus BiIaieHust
SI3BIKOBBIMH CPEJICTBAMH IIPU OTBETAX Ha MOCTABICHHBIE BOTIPOCHI.
OBJ'IaI[eHI/Ie METOJaMHU HAYYHOI'O MO3HAHUsA, UCITIOJIb3YCMbIMU ITPU
OMOJIOTUYECKUX UCCIIEIOBAHUSX, PA3BUTHE YMEHHS OOBSICHITD UX
PE3YJIbTAThI B YCJIOBUAX BBIITOJIHCHMA.

JIaGopaTtopHasi paGoTa «MexXxaHU3MBbI CAMOPEryJIsIIum.




O6006marnuil ypok

BrimosiHeHue 3ak0HOB (pu-
BUKU U XUMHUU B JKUBOU
npupoe.

Cunmes ecmecmeeHHO-HA-
yuHO20 U coyuocyMaHu-
mapHnoco 3HaHUusl Ha cope-
\MeHHOM dmane pa3eumus
UUBUIU3AYUU

CaMOCTOSITENIbHBIN KOHTPOJIb U KOPPEKLIMUS YUEOHOM eI TEIbHOCTH C
HCIIOJIb30BAHMEM BCEX BO3MOXKHBIX PECYPCOB ISl JOCTUKEHUS
[MOCTABJICHHBIX LI€JIEN U pealn3aluy JIaHOB JIeATEeIIbHOCTH.
JlemoHCTpaIys HABBIKOB ITO3HABATEIILHOMN pedIeKCHH.

Ypoxk «Ilaru B Meqununny»Pabdot

a ¢ ”HGOPMaALIMOHHBI-

MM UCTOYHUKAMHU U y4eO-
HUKOM. Pemenue 6uosoru-
YEeCKUX 3a71a4, CBI3aHHBIX C
MpaKTUYECKON U OyayIien
rnpogecCuoHaNbHOMN nesi-
TEJIbHOCTbIO

O1ieHuBaHHUE POJIM OUOJIOTUYECKUX OTKPBITUII U COBPEMEHHBIX
rcCiIe/IOBaHMI B pa3BUTUN HAyKHU U NMPAKTUUECKOM e TeIbHOCTH
UIIO A€M, CBA3aHHOM C MEIUIIMHOM.

O1ieHMBaHHUE IPAKTUYECKOI0 U 3TUYECKOr 0 3HAYEHUsI COBPEMEHHBIX
MCcClIeIOBaHUM B OMOJIOTHH, MEIUIIMHE, YKOJIOTUU U JIp.

MonekynspHbli ypoBeHb (28 u)

MoJieKyJISIpHBIA ypOBEHb: 00- mias
XapaKTEepUCTHKA

OO611as XapakTepuCcTHUKa MO-
IIEeKyJIIPHOTO YPOBHS Opra-
HU3aLUU KU3HU. XUMHUYe-
CKMI cOCTaB OPraHU3MOB.

CaMOCTOsITEIIbHOE ONPE/ICICHUE 11eIN yIYeOHOU AeSITEILHOCTH U
COCTaBJICHUE €€ TlJ1aHa.

OrnpejiesieHue OCHOBOIOJIAraroIIuX MOHITUH: aTOMbI U MOJIEKYJIbI,
OpFaHI/IquKI/Ie nu HeOpFaHH‘leCKHe




B OcHOBHOE coftepkaHue XapakTepHCTHKA 0CHOBHBIX BU/I0B J1eSITeJIbHOCTH 00y4arouierocs
MPOrpamMMbl

XrmMuyeckue 31eMeHTbl. Ma- BEILIECTBA, KOBAJIEHTHAs CBSI3b: IOJISIpHAs U HEINOJIsIpHasl, HOHHAs
KPO3JIEMEHTBI U MUKpODJIe- CBsI13b, aHUOH, KaTHOH, MaKpPO3JIEMEHThI, MUKPO3JIEMEHTHI,
MEHTBI. ATOMBI U MOJIEKYJIBI. OHOITOJIMMEPHI: TOMOIIO- JIUMEPHI U T€TEPOTOINMEPHI.
KosanentHas cBsi3b. Heop-
raHUYeCKHUE U OpraHuyeckue
BeriecTBa. MHoOroobOpasue
OpPraHU4YeCKHUX BEILIECTB.
b1io mosMMephl: TOMOIIOJIN- MEPBI
1 T€TEepOINOJIUMEPHI

Heoprannyeckue BeniecTna: Boja, COlIu CTpyKTypHBbIE OCOOEHHOCTH OnpenesneHre OCHOBONOJIArarouX MOHITHI: BOLJOPOAHAs CBS3b,
MOJIEKYJIBI BOJBI U €€ CBOMCTBA. |[FHAPO(QHIBHBIE BEIIECTBA, THAPO(HOOHBIE BEIIeCTBa, COJH.
BonoponHas cBs3b.
['uapodunbHbe U THAPOdP0O- HEle [CamocToATeIbHASI HHPOPMAILIMOHHO-TIO3HABATENIbHAS 1€ TEILHOCTD C
BeniecTBa. CoJM U X 3HAYCHHUE [PA3JIMYHBIMU HCTOYHUKAMU UH(POP- MallMu 00 0COOEHHOCTSIX
U111 OPraHru3MOB. HEOPraHMYEeCKHUX BEIIECTB, BXOASIINX B COCTaB KUBOTO, €&
bygeprvle coeounenus KpUTHYECKasl OI[€H- Ka U UHTepIIpeTaIus

JInnyel, uX cTpoeHue U (QYHKINU JInnuael, ©X CTpOeHUE U OmnpeneneHne OCHOBOMOIATAIOIINX MOHATHI: JIUIUIBL,
¢bynkuuu. HelitpanbHbie HEHUTpaJIbHbIE )KUPBL, dPUPHBIE CBSA3U, BOCKA, (GOCHOIUNUIBL,
PKUpbL. DdupHble cBA3U. Bocka. [crepoupsl.
dochonunuasl. Cte- ponibl QHA0OINKOB

JInnuael, UX cTpoeHue U (PYHKIUHU UInnuael, ©X CTpOEHUE U OBiajiecHHEe METOJaMH Hay4YHOI'O ITO3HAHUSI, UCIIOIb3yEMBIMU IIPU
¢ynkuuu. HeliTtpanbHbie OMOJIOTMYECKUX UCCIIEIOBAHUAX B IPOLECCE BBINTOJIHEHUS
bKUpBL. DupHbIe CBA3U. Bocka. |1abopaTopHoii paGoThI
dochonunuasl. Cte- ponibl «OO0HapyxeHHe JUINIOB € MIOMOIBI0 KAYeCTBCHHOM peaKmum».




'YrieBoasl, UX CTpOeHUE U (PyHKIIUN

'YrieBoasl (caxapa), UX CTpO-
enue u pyHKuu. MoHoca-

xapuabl. Jlucaxapuapl. Onu-
rocaxapuabl. [lonncaxapuabl

OmnpesierieHne OCHOBOIIOJIATAIONINX TTOHSITHIA: YIIICBOIBI,

MOHOCaxapuabl, AMCaxapuabl, OJIMrocaxapuabl, IMojJucaxapuabl.

I[eMOHCTpaI_II/IH BJIaACHUA A3BIKOBBIMHA cpeacrsamMu
XAPAKTCPUCTUKU XUMHUYCCKOI'O COCTaBa KMBbIX OPraHnu3MOB.

JJIA




Tembl, Bxoasimue B pa3jieJabl
NMPOrpamMmblI

OcHOBHOE coflepkaHue

XapaKTepncha OCHOBHBIX BH/I0B 1€ATCJIbHOCTH Oﬁy‘l‘ill{)lIIEFOCSI

Permrenye OMOIOTMYECKHX 3aa4 Ha OCHOBE BJIa[e- HUS
MEKIIPEAMETHBIMH 3HAHUSIMU B 00JIACTH XH- MUH

'YTI1eBOIbI, UX CTPOCHUE U (PYHKIIUU

'YriaeBoanwl (caxapa), UX CTpPO-
enue u ¢pyHKuuu. MoHoca-

xapuabl. Jducaxapunsl. Onu-
rocaxapubl. [Tonucaxapuabl

OBHa,[leHI/Ie METOAAaMM HAYYHOI'O ITIO3HAHUWs, UCITIOJIB3YCMbIMU IIPHU
OUOJIOTUUECKUX MCCIIEIOBAHUSX B MPOIIECCE BBITTOJTHEHUS
i1abopaTopHoii padoTbl «O0HaApYKeHHE YIJIEBOJI0B ¢ MOMOIIbIO
Ka4eCTBEHHOM peakmum.

benku. CocTaB U CTpyKTypa OEJIKOB

benku. CoctaB u CTpYKTY- pa
OenkoB. HezameHnMbie
aMUHOKUCIOTHL. [lenTuanas
cBs13b. KoHpopmarus Oenka.
["1oOyssipHbIC 1 GUOPUILITSIP-
Hble Oenku. [lenatypanus

OnpeneneHre OCHOBOIOJIAralOIUX OHATUI: HE3aMEHUMBbIE
AMHHOKHCIIOTBI, IENTUAHAS CBA3b, KOH- (popmarus Oenka,
rio0ysipHble U GUOpHILISIpHBIE O€JIKHU, IeHATypalusl.
CocTraBieHUe MEHTAJIbHONU KapThl NOHATUN. PazBuTne
[103HAaBaTEJIbHOIO UHTEPECA K U3YUEHHUIO OMOJIOTHH HAa OCHOBE
M3y4eHUs IONOJHUTEILHOIO MaTepuaia yudeOHHUKa

benku. CocTaB v CTpYKTypa OEIKOB

benku. CocraB U CTpyKTypa
O0enkoB. Hezamenumsle
aMUHOKUCIOTHL. [lenTuanas
cBs13b. Konpopmanms Oenka.
["1oOysnsipabie U GUOPUILIISIP-
Hble Oenku. [lenatypamnus

OBilafieHre METO1aMU HAyYHOT'O TTIO3HAHUS, UCIIO0JIb3yEMbIMU HPHU
OMOJIOTUYECKNX MCCIIETOBAHUSIX B TIPOIIECCE BBITIOTHEHUS
1adopaTopHO padoThI

«O0Hapy:keHHUe 0eJIKOB ¢ MOMOIIbI0O KAUYeCTBEHHOH peakuum)




benku. @yHkiu 6eIKOB

DyHKIUN OeJIKOB.
CtpykrypHble Oenku. benku-
dbepmenTel.  TpaHcTOpTHBIE
OeIKHU.

BCJIKI/I 3alllUThI 1 HAITaACHUA.
Curnanbubie 0enku. benku-
penentopsl. benkwu,
o0OecIIeUBarOIIHE
NBUKEHHE. 3amacHble OCIKU

OrnpeesieHre OCHOBOIOIAraloNUX MOHITUH: CTPYKTYPHbBIC OCJIKH,
OeNKu-(pepMeHTHI, TPAHCIIOPTHBIC OCJIKN, CUTHAJIbHBIC OCIIKH, OCITKHI
BAIIUTHI U HAMTAJCHUS, OCITKU-PEIETITOPHI, OCITKH, 00eCIIeYnBaIOIIE
BMIKEHHE, 3aIacHbIe OEJIKH.

CaMOCTO?[TeJIBHaH I/IH(I)OpMaLH/IOHHO'HOSHaBaTeJIBHaSI ACATCIBHOCTD
C pa3JIMYHBIMU UCTOYHUKAMHU UH(POPMALIMU TTO0 U3YUSHHUIO OEIKOB U
BBITTOJIHSEMBIX UMU  (QYHKIHH, €€ KpUTHUECKasl OLIEHKa U
MHTEPIIpETaIHs.

cDepMeHTI:I — OHOJIOruYe- CKHE

KaTaJIn3aTOpPbl

MexaHn3M IeHiCTBUSI
KaTajan3aTOPOB B XUMHUYECKHUX
peakuusaxX. DHEPrus
akTuBauuu. CtpoeHue
(hepMeHTa: aKTUBHBIA LIEHTD,
cyOcTpaTHas cnenu(puIHOCTb.
KodepmenTsl. Otnuuus
(hepMEeHTOB OT XUMHUYECKHUX
KaTann3aTopoB. benku-
AKTHBATOPHI U OCJIKU-
MHTHOUTOPBI

OmnpenesneHne OCHOBOMNOJATaOLINX TOHATHI: SHEPrusl aKTUBALH,
AKTUBHBIN LIEHTP, CyOcTpaTHas cenu(PUIHOCTb, KOPEPMEHTHI,
OEeJIKN-aKTUBATOPHI U OCIIKU-UHTUOUTOPBIL.

[IponykTuBHOE OOIIIEHHE U B3aUMO/IEHCTBHUE B IIpOLIEcce
COBMECTHOU y4eOHOU AeSITEIbHOCTH C YUYETOM MO3UIUHN IPYTHUX
[YIaCTHHKOB IPHU OOCY>KICHUH OTINYHH PEPMEHTOB OT XUMHUYECKUX
KaTaJIu3aTOPOB U BIMSHUSI KPUTUUECKOIO IMOBBIIICHUS] TEMIIEPATYPbI
Tesia 4yeJIoBeKa Ha aKTUBHOCTh ()EpMEHTOB




Tembl, BXoasilue B pa3aeabl
NMPOrpaMMbI

OcHOBHOE coflepkaHue

XapaKTepncha OCHOBHBIX BH/I0B 1€ATCJIbHOCTH 06yqammer0c51

DepMeHTHI — OuoJyoruye- CKue

KaTajln3aTOpPbl

MexaHn3M JIeUCTBUS
KaTaJIn3aTOPOB B XUMHWYCCKHX
[peakuusiX. DHEeprus
akTuBanuu. CTpoeHue
(hepMeHTa: aKTUBHBIN LIEHTP,
cyOcTpaTHas crienu(PUIHOCTb.
KodepmenTsl. OTanumns
(hepMEeHTOB OT XUMHUYECKHUX
KaTann3aTopos. benku-
AKTUBATOPBI U OEJIKHU-
MHTUOUTOPBI

OBHa,[[eHI/Ie METOAaMMU HAY4YHOI'O ITO3HAHUs, UCITIOJIb3YCMbIMU IIPHU
OHOJTOTMYCCKUX UCCIICIOBAHUX B MIPOIECCE BHITTOIHCHHUS
imabopaTopHOi pabOThI

[udpopas 1adopaTopusi- 1aTYMK ONTHYECKON IJIOTHOCTH

Tema: U3yyenue ¢pepMeHTATHBHOH AKTUBHOCTH CJIIOHBI»
(ompeneseHne akTUBHOCTH NIEPOKCUIA3bI CIIOHBI, H3MEPEHNE ONTUYECKON
MIOTHOCTH)

O600marIuil ypok

CaMOCTOATEIbHBIN KOHTPOJIb U KOPPEKIUsI yUeOHOM 1esITeIbHOCTH C
MCIIOJIb30BAaHUEM BCEX BO3MOKHBIX PECYPCOB ISl JOCTHIKEHUS
[MOCTABJICHHBIX L€JIel U peain3aluu IJIAHOB JEATEIbHOCTH.
JleMOHCTpaIsl HaBBIKOB MTO3HaBaTeNbHOH pedekcun. [IpoaykTuBHOE
00IIIeHNEe U B3aMMOJEHCTBHE B IMPOIECCE COBMECTHON ydeOHOMU
EeSITEJIbHOCTH C YYETOM MO3ULIUN IPYTUX YYaCTHUKOB.

Vpok «Illaru B Mmegununy»Pador

a ¢ ”HGOPMALIMOHHBI-
MH UCTOYHUKAMH U
yueOHUKOM. Perrenue
OHOJIOrH- YSCKUX 3aja4,
CBSI3aHHBIX

C MPaKTUYECKOW 1 OyayIien
npodeccuoHaITLHOU Jiesi-
TEIBHOCTBLIO

OLieHMBaHUE POJIM OUOJIOTHYECKUX OTKPBITHI U COBPEMEHHBIX
VCCJIEJOBAHUI B Pa3BUTHUM HAYKHU U B IPAKTUYECKOU
EeATCIIbHOCTH JIFOACH, CBSI3aHHOM C MEIUIIMHOMN.

OL[CHI/IBaHI/Ie OPaKTHUICCKOIo u 9THUYCCKOI'O 3HA4YCHUA
COBPCMCHHBIX HCCHC,I[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MEIHUIIMHEC, DKOJOI'UHN U

Ap-




Hyxnennossie kuciaoTsl. JJHK

Hyknennosele kuciorsl: JTHK
u PHK. Hyxneorun. [Tpuniiun
KOMIIJIEMEHTAPHO- CTH.
OCOOEHHOCTH CTPOCHUS U
dynkunu JITHK. Perumnkarys
JIHK. Ponbs HyKJI€MHOBBIX
KHCJIOT B peaan3aluu
HACJIEACTBEHHOMN
uadopmanuu. ['en. Uctopus
oTkpbI- T JJHK

OmnpenesrieHre OCHOBOIIOJIATAIONINX MTOHSITHI: HYKIIEHHOBBIE
KHCJIOTHI, 1e30KcupubonykiennoBas kuciora (JJHK),
pudonykienHonas kucinora (PHK), nykneorun, anenun (A),
ryanud (I'), muro3un (L), Tumun (T), ypamun (V), mpuHIAT
KOMIIJIEMEHTap- HOCTH, T'eH.

Perrenrie 6MOIOrMYecKHX 3a7a4 B IEJSIX MOAroToBKU K EI'D.

Iudposas sadopaTopusi- naTuuk pH

Tema: Boienenne u ouuctka JIHK u3 kierok pacrenunii

HyxnennoBeie kuciaotel. PHK

Buast PHK u ux pyHknuu.
PoJib HyKJI€MHOBBIX KMCJOT B
peam3aly HacJaeACTBEHHOMN
nHopmanmu. Hekonu-
pytomne PHK. MukpoPHK

OmnpenerieHre OCHOBOIIOJIAraloINX MOHATHI: HHPOPMAIIMOHHBIE
PHK (uPHK), pu6ocomusie PHK (pPHK), Tpancnoprasie PHK
(TPHK), nekomupyromue PHK, mukpoPHK.

[IponyKTUBHOE OOLIEHNE U B3aUMOJEHCTBHUE B IIpolLecce
COBMECTHOH Y4eOHOHU NESITEIBHOCTH C YUETOM




Temsl, Bxoasimue B pa3jeJibl
NPOrpamMMblI

OcHOBHOE coflepkaHue

XapaKTepncha OCHOBHBIX BH/I0B 1€ATCJIbHOCTH 06yqammer0c51

MMO3UIMN IPYTUX YYACTHUKOB MPHU 0OCYkKJIEHUH CTPOCHUS U
(OyHKIIM HYKIIEMHOBBIX KUCIIOT.
Penrenne OMOJIOTrMYECKUX 3a1ad B IeJISIX ITOATOTOBKY K EI'D

Hyxnennossie kucnotsl. JIHK u PHK

Hyki1enHOBbIE KUCIOTHI:
JIHK n PHK. Ocob6ennoctu
CTpOeHUs U (PYHKIIUH.
Hyxneorun. Ipunoun
KOMIIJIC- MCHTAPHOCTH.
Pennmukanus JIHK. Pons
HYKJIEUHOBBIX KUCIIOT B
[peanu3ali HaclIeICTBEHHOMU
nHdopmaruu. I'en

Perrenne OMOJIOTrHYECKUX 3aJa4.
Pa3zBUTHE MO3HABATCIBHOTO HHTCpCCa K HU3YUYCHUIO OHOJIOTHUH B
IIPOUCCCC U3YUCHUS JOITOJITHUTCIBHOI'O MaTcpurajia y‘IeGHI/IKa

Hyxnennossie kucnotsl. JIHK u PHK

HyknenHoBbIE KUCIIOTBI:
JIHK u PHK. Ocob6ennoctu
CTpOEHUS U (PYHKLIMU.
Hyxneorua. [Tpuanun
KOMIIJIEMEHTAPHOCTH.
Perumnkanus JIHK. Posnb
HYKJIEHUHOBBIX KUCJIOT B
peaau3aluy HACIeACTBEHHOM
uH@opmaruu. ['en

OBilafieHre METO1aMU HAyYHOT'O TTIO3HAHUS, UCIIO0JIb3yEMbIMU HPHU
OMOJIOTUYECKNX MCCIIETOBAHUSIX B TIPOIIECCE BBITIOTHEHUS
1adopaTopHO padoThI

«Bbinesaenue JHK u3 Tkanu neyeHm?.




AT® u gpyrue HykIeoTHabl. Butamubasr  [Ponbs HyKJI€OTHIOB B OOMEHE Omnpenesienne ocHOBOMoIaramux noustuii: AT, ruaponus,

BemecTB. AT®. I'maponus. MaKpOIPTUUYECKUE CBSI3H, BOCCTAHOBHUTECIILHBIC SKBUBAJICHTHI,
Makposprudeckue cBsizu. AT® [kopepmeHT A, auetnin- KoA, BUTaMuHbI, aBUTaMUHO3HI,
KaK YHUBEpCaJIbHbBIN TUTICPBUTAMHUHO3BI. .

AKKYMYJISITOP SHEepruu. MHoO-
rooOpa3rie MOHOHYKJICOTHUIOB
KJIETKWU. BUTaMUHBI

Vpoxk «Illaru B Mmegunuuay»Padot a ¢ ”HOPMAIIMOHHBI- OrleHBaHUE PO OWOJIOTUYECKUX OTKPBITHH W COBPEMEHHBIX
MU UICTOYHUKaMU U HCCJICIOBAHMN B Pa3BUTUM HAYKU M B MPAKTUUECKOW NESITEIbHOCTU
Y4EOHHKOM. UTrOJ1€H, CBSI3aHHOW C MEJUIIUHOM.

Perrenne OGMOJIOTMYECKUX 3a- J1ad,
CBSI3aHHBIX C MMPAKTUYE- CKOU U
Oynyuiei mpodeccuo- HaJlbHOU
IesITeIbHOCTHIO




TeMbI, BXOJAfAIHKE B pa3jie/ibl IPOrpamMMbl

OcHOBHOE cofepkaHne

XapaKTepncha OCHOBHBIX BH/I0B 1€ATCJIbHOCTH 06yqammer0c51

HBIX 3a00JieBanuii. Bakimnaa

Bupycst — HekJeTouHas popma Bupycol — HEKJEeTOYHas OmnpeniesieHne 0CHOBOMOJIAralonuX MOHITUH: BUPYChI, BaKIIUHA,
PKU3HH bopma xu3an. MHOTOOOpa- AImoIITO3.
31ie BUPYCOB .
Pertenre OMOJIOTrMYECKUX 3a1a4 B IIEISIX NOATOTOBKH K EI'D.
Bupycel — HekJerouHas popma PKr3HeHHbIE ITUKITBI BUPYCOB. OmnpenesieHre OCHOBOIOJIAratouX MOHATHI: BUPYChI, BAKIIUHA,
PKH3HH [TpodmakTruka BUpycC- aIToITo3.

Pernenne OMOJIOrnYecKuX 3a1ay B 1eJIAX NOArOTOBKU K EI'D.

Vpok «llaru B Menuunny»Padot

a ¢ TH()OPMAIMOHHBI-

MM UCTOYHUKAMH U
yuyeOHuKoM. Permenue
OHOJIOrMYEeCKHX 3a/aY,
CBSI3aHHBIX C MPAKTHYECKOU
esITeNIbHOCTBIO U Oy TyIeit
podecCHOHAIBHOM
IesITeTbHOCTBIO

O11eHUBaHNUE POJIH OMOJIOTHYECKUX OTKPBITHH M COBPEMEHHBIX
MCCJIEIOBAHUN B Pa3BUTHUU HAYKH U B IPAKTUUECKOMN
eATCIIbHOCTH JIFOACH, CBSI3aHHOM C MEIUIIMHOMN.




TeMbI, BXOALIHKE B pa3jie/ibl IPOrpamMMbl

OcHOBHOE coflepkaHue

XapaKTepncha OCHOBHBIX BU/I0B 1€ATCJIbHOCTH 06yqammer0c51

PerpoBupycsl u Mepbl 60ps0b1 co CITH oM.
[IpuonsbI

PerpoBupycel. BUY u mepsl
00oprOB1 co CIINom. Ilpu-
OHBI

OrnpeniesieHue 0CHOBONOJIAraroluX MOHITUI: pETPO- BUPYCHI,
[peTpoTpaHCco30HbI, Tpancno3oH, BUY, CITU /I, npuoH.

Pernerne OMOJIOrnYeCcKUX 3a1ay B 1eJIAX NOArOTOBKU K EI'D.

O600marIuil ypok

CaMOCTOATEIbHBIN KOHTPOJIb U KOPPEKIUsI yUeOHOM 1esITeIbHOCTH C
HCII0JIb30BAaHUEM BCEX BO3MOXKHBIX PECYPCOB IS TOCTHKEHUS
[MOCTABJICHHBIX L€JIel U pealn3ally ILIAHOB JE€ATEIbHOCTH.
J/leMOHCTpaLMsl HaBBIKOB ITO3HABATEIbHON pedIieKCcuu.

Vpok «Illaru B Menuuuny»Pabot

a ¢ ”HQOPMAITMOHHBIMH
MCTOYHUKAMHU U YYSOHUKOM.
Pemenne OMOIOrnYecKuX 3a-
I1ad, CBA3aHHBIX C MPaKTHYe-
ckoi u Oyyiei npodeccuo-
HAJITBHOU JAEATEIbHOCTHIO

O1ieHnBaHHUE POJIM OHOJIOTUYECKUX OTKPBITUII U COBPEMEHHBIX
MICCJIEJOBAHUN B Pa3sBUTUU HAYKU U B IPAKTHUYECKOU
eI TeJIbHOCTH JIFOJICH, CBI3aHHOM C MEJIUIIMHOM.

O06001marmuil ypok-KOH(pEpeHIUs 110 uToram
y4eOHO- UCCIeI0BATEILCKON U MPOEKTHOM
nesiTeTbHOCTH (2 9)

I[IponykTuBHOE OOLIEHHE W  B3aUMOJEWUCTBHE B  Mpolecce
COBMECTHON Yy4eOHOM AeATEIbHOCTH C YYETOM MO3UILIMH Apyrux
Y4aCTHUKOB.




Tembl, Bxoasimue B pa3jiesbl IPOrpaMMbl

OcHOBHOE coflepkaHue

XapaKTepncha OCHOBHBIX BU/I0B 1€ATCJIbHOCTH 06yqammer0c51

Opranuzaimust moarotToBku Kk EI'D

CamocTosITeIIbHAs I/IH(I)OpMaI_II/IOHHO-HO3HaBaTeJ'IBHa$I ACATCIIBbHOCTH C
PAa3JIMYHBIMHU UCTOYHUKaAMMH I/IH(l)OpMaI_II/II/I. OBJ'Ia,Z[eHI/IC MeToAaMH
HAYYHOI'O ITO3HAaHUA, UCIIOJIB3YyCMbIMU IIPHU OMOJIOTHYECKHUX
MCCJICAOBAHUAX B ITPOLCCCC BBITIOJTHCHUA HaGOpaTOpHBIX pa60T.

KneTouHbi# ypoBeHb (38 u)

KieTouHblil ypoBeHb: 00111asi XapaKTepUCTHKA.
MeToabl U3- yYEHHUs KIETKU

OO1IKe CBEJICHHUS O KIETKE.
[{uTosorusi — Hayka o
KJIeTKe. MeTobl U3ydeHUsI
KJIETKH

CaMOCTOsITEIIbHOE ONpE/IeTICHUE 1IeIN yU4eOHOU Aesi- TEIbHOCTH U
COoCTaBJICHUE €€ IIaHa.

Y

KieTounas teopus

cTopust U3yUEHUS KIETKHU.
KrnerouHas Teopus

CaMOCTOsITENIbHOE ONpPE/IeICHUE LIeIU YUYeOHON AeSITEIbHOCTHU U
COCTaBJICHHE €€ IIIaHA.

OnpeneseHre OCHOBOMOJIAraloIero MOHATHS: KIE€TOYHasl TEOPHSL.
[IponyKkTUBHOE OOIIIEHNE U B3aUMOJIEHCTBHE B IIpoOlLiecce
COBMECTHOM y4eOHOM ASSITEILHOCTH C yU4ETOM MO3UIIUN JPYTUX
Y4aCTHHKOB IPHU OOCY>KICHHUH MPOOJIEM CO3/IaHUS KJIETOYHOU
TEOPHM.




TEMBI, BXOAAIIKME B pa3ae/ibl IPOrpamMmbl

OcHOBHOE coflepkaHue

XapalcTepncha OCHOBHBIX BU/I0B 1€ATCJIbHOCTH Oﬁy‘l‘ill{)lIIEFOCSI

DopmupoBaHUE COOCTBEHHOW MO3UIIUH 10 OTHOIICHHUIO K
OHMOJIOTUYECKOU MH(GOPMAITHH, TTOJTy4aeMOU U3 pa3HbIX
MICTOYHHUKOB.

Mcnonw3oBanue cpeacts MKT aiist moaroroBku HHGOPMAITMOHHOTO
COOOIICHUS U MYJIbTUMEIUAIIPE3SHTALINH.

Pa3BuTHE MO3HABATEIHLHOTO WHTEpEca K HU3YUYEHHIO OWOJIOTHH B
MpoLecce N3yUYCHUS JOMOJHUTEIFHOIO MaTepruaia yueOHuKa

TexHrnKka MUKPOCKOIIMPOBA- HUSI

Kinerounas teopus. TexHuka
MUKPOCKOITUPOBAHUS

OBJ'IaIIeHI/Ie METOJaMU HAYYHOTI'O IIO3HAHUS, UCITOJIB3YEMbIMU ITPHU
OMOJIOTMYECKUX UCCIIEIOBAHUSAX B MPOLIECCE BHITTOIHEHUS
l1a0opaTopHbIX patoT «TexHHuKa MUKPOCKOIMMUPOBAHUS» U
«CpaBHeHHEe CTPOEHHUS KJIETOK PACTEHH, )KUBOTHBIX, TPUOOB 1
0DaKkTepHii MO MUKPOCKOIIOM HA FOTOBBIX MUKpONpenaparax u
HX ONUCAHHE».

Crtpoenue kietku. Knerou- Has memOpaHna

Ctpoenue kneTku. CXOACTBO
MPUHIIUIIOB TOCTPOCHUSI
KieTKH. OCHOBHBIC YaCTH

1 OpTaHOUBI KIIETKH, UX (PyHK
. Kinerounas
(Tutazmaruyeckas) MeMopaHa.
Kierounast cTeHKa.

[ TuKoKajImuKc.

DYHKIIUU KJICTOYHOW MeMOpaHBblI.
DHJOMUTO3: (PAaronuTo3 U
MUHOIIMTO3. Perenmus.
(OCOOEHHOCTH CTPO- €HUS KIETOK
MPOKAPUOT U DYKAPUOT

OrnpeenieHre OCHOBOIOIATAIOIINX MTOHITUI: KJIETOYHAsI CTCHKA,
CITUKOKAIIUKC, SHIOUHUTO3: (ParoiUTo3 U MUHOIIUTO3; DK30ILIUTO3,
[perenusi.

[udposas 1adopaTopusa-IaTUYMK JIEKTPONPOBOIMMOCTH

Tema: « BiausitHHe 0cMOCa HA TYPrOPHOE COCTOSIHUE KJIETOK

Llndposas 1adopaTopusi- aTYUK BJIAKHOCTH

Tema: CpaBHenune aAuG@y3uoHHOI CNOCOOHOCTH  KJIETOYHOM
MeMOpaHbI U KJIETOYHOI CTEHKN»




[{urommasma. LlmTockener. KinmeTounbrii
eHTp. Oprano- uabl IBUKEHUS

Ctpoenue kierku. CXoACTBO
[IPUHITUTIOB ITOCTPOCHUS
KJeTKu. OCHOBHBIE YaCTH

1 OPTaHOUIBI KIIETKH, UX (PYyHK
muu. [{urornasma: rua-
ioruiazma u opranouast. [lu-
rockeleT. KileTOuHbIH IeHTD.
LlenTpuonu. OpraHoubl
nBrokeHus. OCOOEHHOCTH CTPO-
CHUS KJICTOK MPOKAPHOT U
PYKapuoT

OmnpeniesicHue  OCHOBOIOJATAIONINX  IMOHSITHHW: IIATOIJa3Ma,
ruanoruiazMa, IMTOCKENEeT, KIIETOUYHBIM IEHTpP, IEHTPHOIIH,
PKTYTHUKW, PECHUYKH.

Crtpoenue kinetku. [Iposo- num
ricclie10BaHUE

Ctpoenue kieTku. CXoacTBO
[IPUHITATIOB TTIOCTPOCHUS
Ki1eTKU. OCHOBHBIE YacTH U
OpraHOHIbI KIIETKU, UX QYHK
nuu. Kinerounas
(TuTazmaTuyeckas) MemMOpaHa.
Krnerounas creHka.
['nmukokanukc. yHKIUU
KJIETOYHON MeMOpaHBbI.
OHIOUMUTO3: (ParounuTo3 u
nmuHouuTo3. Penenuus.
[{uTtonna3ma: ruanoriazma u
opranousbl. LluTockener.
Knerounsiii nentp. Llentpuonu.
(OCOOEHHOCTH CTPOEHUS KJIe- TOK
[MPOKapUOT U DYKApUOT

OBJaieHre METOJaMH HAyYHOT'O TTO3HAHUS, UCTIOIb3yEMBIMH IIPU
OMOJIOTUYECKHUX UCCIIEOBAHUSIX B MIPOLIECCE BBIMOJTHEHUS
1adopaTOpHOM padoThI

«Ha0aroaeHne niiasmMoJiu3a 1 1enjia3sMosin3a B KJIeTKaX KOKHIbI
ITyKa».




TEMBI, BXOAAIIKE B pa3ae/ibl IPOrpaMmmbl

OCHOBHOE cofiepKaHue

XapakTepHCTHKA 0CHOBHBIX BU/IOB J1eSITEJIbHOCTH 00y4aroLerocs

PrOocoMBEI. DHaomiIa3MaTH- YecKas CeTh

OCHOBHBIC YaCTH U OPTaHOMUIbI
KJICTKH, NX (QYHKIITUH.
P11OOCOMBI

OrnpeeieHre OCHOBOIOIATAIOIINX MTOHIATHI: HI0ILUIa3MaTHIeCKast
ceTh (mIepoxoBaTtas U IJIaJiKasi), puOOCOMBI.

SAnpo. Anpeimku

(OCHOBHBIC YaCTH U OpraHOUAbI

KJIETKH, uX QyHKIUH. Sapo.
Snepnas o6oJiouKa.
Kapuoruiasma. XpoMaTuH.
A npeiiiko. I MCTOHBI.
Xpomocomsbl. Kapuorum.
CtpoeHue u GyHKIUU
XPOMOCOM. XpOMOCOMHbBLLL
Habop knemxu (kapuomun)

OmnpenenieHre OCHOBOIIOJATAIOIINX MOHITHH: siiepHast 000JI0YKa,
KapHuoIlIa3Ma, XpOMaTHH, SIAPBIIIKH, THCTOHBI, XPOMOCOMEI,
aMIUTH(UKAIUS SApbIIIeK, aMIuIupukanus renos, pPHK,
SITPBIIIIKOBBIE OPTraHU3aTOPHI.

Kommneke I'onbxu. JInzocombl. Bakyonu

OCHOBHBIC qacTH u
OpraHouabl  KJIETKH, HX
(byHKIIHH. Kommiexc
[ o6 KH.

JInzocomsbl. Bakyonu. Typ-
ropHoe JaBieHue. EnquHcT- Bo
MEMOpAHHBIX CTPYKTYP
[KJICTKHN

OnpeneneHre OCHOBOIOJAraloluX NOHITUH: KOMIUIEKC [ oJ1bKHu
(AI'), TM30CcOMBI, BAKyOJI1, TYPTOPHOE JIaBJICHHE.

l1abopaTopHO padoThI
«[IpuroroBeHne, pacCMaTPUBAHUE U ONMMHCAHUE
MHUKPONPENnapaToB KJIETOK PAaCTeHHII».

MuTtoxouapuu. [Inmactuasl. Bkirouenus

(OCHOBHBIE YaCTH U
OpraHOUABI KIIETKH, UX
byHKIIMH. MUTOXOHIPHUH.
ITnactunel. Knerounsie
BKJTFOYCHUS

OrnpeniesieHne 0OCHOBOMNOJIAralonuX MOHITUH: MUTOXOHIPUH,
M1aCTUbI, KPUCTHI, MATPUKC, TUJIAKOU- Abl, TPAHbI, CTPOMA,
KJICTOYHBIC BKJIFOUCHHS.

OCOOCHHOCTH CTPOCHUS KJIe- TOK IIPOKAPHUOT
1 DYKapuoT

OCOOEHHOCTH CTPOCHHUS KIIETOK
MPOKapUOT U FyKapuoT. Criopsl

OakTepuit

OnpenesneHne OCHOBONOJIAraloUX MOHITHI: IPOKAPHUOTHI,
PYKApUOTHI, CIIOPHI.




TeMbI, BXOALIHKE B pa3jie/ibl IPOrpamMMbl

OCHOBHOE cofiepKaHue

XapakTepHCTHKA 0CHOBHBIX BU/IOB J1eSITeJIbHOCTH 00y4aroLerocs

[TpomykTHBHOE OOIIIEHNE U B3aUMOICHCTBUE B IIPOIIECCE COBMECTHOM
yueOHOM NesITeIbHOCTH C YUETOM MO3UIMHN APYTUX YYaCTHUKOB IIPU
00CYKJIEHUH OCOOCHHOCTEH CTPOCHHUS KJIETOK MIPOKAPHUOT U
PYKApHUOT.

(OCOOGEHHOCTH CTPOEHUS KJIe- TOK
[IPOKAPHOT U DYKAPHOT

OcoOEHHOCTH CTPOEHUSI KIIETOK
[MPOKapHOT U dyKapuoT. Cropsl
OakTepuit

OBJIaI[eHI/Ie METOJaMH HAYyYHOI'O IMO3HAHUsA, UCITIOJIb3YCMbIMU IIPU
OUOJIOTUUECKUX UCCIIEIOBAHUSIX B IMPOIIECCE BBHITIOJIHECHUS
1abopaTopHO padoThI

«CpaBHeHHE CTPOEHHUS KJIETOK PACTEeHMIi, )KUBOTHBIX, TPUOOB U
DaxkTepuii».

2

O6o006marnui ypok

CaMOCTOATEIBbHBIN KOHTPOJIb U KOPPEKIUsI yUeOHOM eI TeIbHOCTH C
MCIIOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB JUISL TOCTHKEHUSI
[MOCTABJICHHBIX LIEJIE€N U pealn3alud IJIaHOB AESTEIbHOCTH.

Vpok «Illaru B MEAULIMHY»

Pa6oTa ¢ nHpOpMaIMOHHBI-
MU UCTOYHUKAMH U
yaeOHHKOM. Pernenue
OHOJIOTMYECKHUX 3a7a4,
CBA3AHHBIX C HpaKTquCKOﬁ nu
Oyaytiei mpodecCuoHaIbHOU
ITesI TEIIbHOCTBIO

O1leHUBaHUE POJIM OMOJIOTUYECKHUX OTKPBITUHA U COBPEMEHHBIX
I/ICCJ'IC)IOBaHI/II‘/'I B paBBI/ITI/II/I HayKI/I U B HpaKTquCKOﬁ ACATCIBbHOCTHU
ITIOAEH, CBI3aHHOM C MEIMIIMHOM.




OOMEH BEIIeCTB U IMpeBpa- IEHUE SHEPTUH B
KJIETKE

DKn3HeneaTenbHOCTh KIIETKH.
OOMeH BelecTB U MpeBpallieHue
PHEPTUU B KJICTKE.
Memaboauzm. anaboauzm u
Kamaboauzm

OmnpeesicHre OCHOBOIOJIAraloIUX MOHSITHI: OOMEH BEIIECTB,
PHEPTreTUYECKU 0OMEH, TNTACTUYSCKUN 00MEH, adpo0Obl, aHadPOOHI,
MeTaOOIHU3M.




Temsl, Bxoasimue B pa3jeJibl
NPOrpamMMblI

OcHOBHOE cofepkanne

XapaKTepncha OCHOBHBIX BH/IOB 1€ATCJIbHOCTH oﬁyqalomerom

CamocrosiTesbHasi UHPOPMaALIMOHHO-TIO3HABaTeIbHasl AeSITEIbHOCTh
C pa3JIMYHBIMU UCTOYHUKAMHU UH(pOpMaLuu 06 0OMEeHe BEIIeCTB U
MpEeBPAIICHUH YHEPTUHU B KJIETKAX Pa3JIMYHBIX OPTaHU3MOB, €&
KpUTHYECKas OIEHKAa U HHTEepIpeTarusl.

Vpok «lllaru B MEIUIIMHY»

PaGora a ¢c uaopmMaIMoHHbI-
MW ICTOYHUKaAMH U y‘le6HI/IKOM.
Permenne OMOJIOrMYECKUX 3a/1a4,
CBSI3aHHBIX C IIPAKTUYSCKOUN U
Oynyuieid mpogeccuoHaTbLHON
J1eSITCJIbHOCTBIO

O1eHUBaHUE POJIA OMOJIOTHYECKUX OTKPBITHH M COBPEMEHHBIX
MCCJICJOBAaHUN B PA3BUTUH HAYKH M B MPAKTHYCCKOMN ACSITCILHOCTH
ITFOJICH, CBSI3AHHOM C MEJIUITMHOM.

M cnons3oBanne NpruoOOpEeTEHHBIX KOMIIETECHIIUH B MPAKTUUYECKOMN
IesITeIbHOCTH U TMTOBCEHEBHOM KU3HU 151 POPMUPOBAHHUS OINBITA
esITeNbHOCTH, MPEAIIECTBYIONIEH PO eCcCHOHATBHOMN




DHEepreTuyecKuii OOMEH B KIIETKE.

beckncaopoaHbIil aTamn

DHEPreTUYEeCKUN U MIIACTUUECKUN
oOMeH. ['mukonu3. CrimpToBOe
OpoKeHUEe

OmnpezneneHre OCHOBOIIOJIATAIOMINX TOHSATHIH: SHEPreTUYEecCKuil oOMeEH,
[JIUKOJIN3, CIIUPTOBOE OPOKEHUE.

[IponykTHBHOE OOIIECHUE W B3aMMOJCHCTBHE B MPOIIECCE COBMECTHOM
YICOHOM IESTEILHOCTH C YYETOM MO3UIMUA APYTUX YYACTHUKOB IPHU
00CYXIICHUM OCOOCHHOCTEH DSHEpPreTHYecCKoro OOMEHa B KIETKax
Pa3JIMYHbIX OPIraHU3MOB.

Lludposasi 1abopaTopusi- IATYUK TeMIepaTypsbl, 1aT4ynk pH

Tema: ((Bbl}leﬂel-ll/le YIVICKHUCJIOT0 ra3a v TeIJIOThI AP OsKKEBbIMU
KJICTKaAMU IIPpA 6p0me}mn»

DHepreTuyecKkuii OOMeH B KJIETKE.

Kuciaopoausiii sTan

DHEepreTUYecKUi U NJIacTUUECKUN
ooMeH. Kierounoe gpixanmue.
[{uxn Kpebca.

JIpixarenpHas nenb. OKu-
ciautenbHoe (hochopuIIupo- BaHHE

OrnpenesieHue OCHOBOIOJIAralolIMX MOHITUH: KJIETOUYHOE JbIXaHuE,
unkia Kpebcea, apixarenpHas mnenb, AT®-cuHTeTa3a, OKUCIUTEIHLHOE
dbochopunupoBanue.




Tembl, BXoasinue B pa3jiesibl HPOrpaMMbl

(OcHOBHOE cojlep:KaHue

IXapaKTepucTHKA OCHOBHBIX BH/IOB J1eATEIbHOCTH 00y4ai01Ierocst

THUIIBI KIETOYHOTO IMUTaHUsI. XE€MOCHHTER

XeMocuHTE3

THIbl KJIETOYHOI'O MHUTaHMUSI.
ABTOTpO(DBI M TETEpOTPOdHI.

OmnpeneneHre OCHOBOIIOJIATalOMINX MTOHSITHIA: THUITBI KJIETOYHOTO
[MUTAaHUS, aBTOTPO(BI, TeTePOTPOPHI, XEMOCHUHTE3, BOJOPOIHBIE
OakTepuu, cepobakTepuu, HUTpUDUUHUPYIOLINE OaKTepuH,
PKeJIe300aKTePHH.

[IpoykTHBHOE OOIIEHHE U B3aUMO/IEHCTBHE B IIPOLIECCE COBMECTHOM
y4eOHOH AeSITeTbHOCTH C YYETOM MO3UIIUHN IPYTrUX YYaCTHUKOB IIPU
00CYKJIEHUH TUIIOB KJIETOYHOT'O MUTAHUS.

CamocTosiTeIbHast HHPOPMAITMOHHO-TIO3HABATEIb- HAsl
NesITeNIbHOCTD C PA3JIMYHBIMU UCTOYHUKAMU UH(POPMAIIUU O
MpoLIecCe XEMOCUHTE3a, €€ KPUTHUECKasl OLICHKA U UHTEPIIPETaIlHSL.

Tunel KiieToyHoro nurtanus. PorocuHTE3

dorocunTes. PoTOJIN3 BOIELI.
[k KansBuHa

OmnpenesieHre OCHOBOIIOJIAralOIIUX MTOHSATHI: THUITBI KJIETOYHOI'O
nuTaHusl, GOTOCUHTE3, CBETOBAS U

TeMHOBas1 (a3bl GoTOCUHTE3a, XIopoduiul, uki KansBuna.
[IponykTHBHOE OOIIEHNE U B3aUMO/IEHCTBHE B ITPOLIECCE COBMECTHOM
yu4eOHOH IesITeIbHOCTH C YUETOM MO3UIUN APYTUX YUAaCTHUKOB IPHU
00CY>KJIEHUH TUIIOB KJIETOYHOI'O MUTAHUA.

[{ndposas 1abopaTopusi-IaTYUK KUCJIOPOAA, 1aTYuk pH
Tema: 1) « I'azoBble 3 dexThI hoTOCHHTE3A»

2) «OnmnpenesieHne HMHTEHCMBHOCTH Impouecca (UKcaluu
YIVIEKHCJI0T0 ra3a KJIeTKaMH BOJOPOC/IH XJI0Pe/LIbDy

O6o00maromuil ypok

CaMOCTOSITENIbHBIN KOHTPOJIb U KOPPEKLIUS YUEOHOM e TEIbHOCTH C
MCITOJIb30BAaHUEM BCEX BO3MOKHBIX PECYPCOB JJIsl JOCTHUKEHUS
TOCTABIICHHBIX IEJIeH W pealn3aliiy TUIAHOB JIESATEIbHOCTH.




Ypok «Illaru B megununy»Pabot

a ¢ nH(GOpPMAITMOHHBIMHU
MCTOYHUKAMH U YICOHUKOM.
Perrenrie OMOJIOrHUYeCKHUX 3a-
Ta4, CBSI3aHHBIX C MTpaKTHYe-
CKOI 1 Oymymieit mpodeccro-
HaJILHOM NEeSITEIbHOCTHIO

O1lieHUBaHKUE PO OMOJTOTHYECCKUX OTKPHITUNU U COBPEMEHHBIX
MCCIIeIOBAHUM B PA3BUTHU HAYKU U

B IPAKTUYECKOU AE€ATEIILHOCTH JIFOAEH, CBI3aHHOW C METUITUHOM.
OL[CHI/IBaHI/Ie IPaKTHUICCKOIo nu 3THUYCCKOT'O 3HAUC- HUsA
COBPEMCHHBIX I/ICCJ'IC,[LOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, ME- JUMIINMHC, 3KOJIOI'NHN U

Ap-




Temsl, Bxoasimue B pa3ieJabl
NMPOrpamMmblI

OcHOBHOE coflepkaHue

XapaKTepncha OCHOBHBIX BH/I0B 1€ATCJIbHOCTH oﬁyqammerom

AHAJIN3 ¥ UCTIOJIb30BAHNE B PEIICHUHN YYESOHBIX U
MCCJIeOBATENbCKUX 3a/1a4 HUH(POPMALIMK O COBPEMEHHBIX
MCCJICIOBAHUSAX B OMOJIOTUH, MEAULIMHE U SKOJIOTHH.
Mcnonp30Banre NMPUOOPETEHHBIX KOMIIETEHIIUN B
MPAaKTUYECKON IEATEILHOCTH U TTOBCETHEBHOM KU3HU TSI
(bopMupoBaHUs ONBITA AESITEALHOCTH, MPEAMISCTBYIOIICH
rpodeccuoHanbHOM

brocuHaTe3 0enKoB. TpaHCKpUMIIHS

bruocunaTe3 Oenka. XpaHeHHE,
repesaya U peajn3anus
HacJeICTBEHHON MH(pOpMaluu
B KJIETKE. | eHeTu4eCKUi KO

OrnpenesieHrue OCHOBOITOJIATaONIUX TMOHSATHH: T€HETUYCCKHUN KO,
KOJIOH, AaHTUKOJOH, TPaHCKPHUILMs, CIUJIAaWCHUHI, CIllaiicocoma,
I/IHTpOHI)I, OK30HBI.

MH(GOpMaLNH, [10JIy4aeMOH U3 pa3HbIX UCTOYHHUKOB.

PCIIICHI/IC 6I/IOJIOFI/I‘IGCKI/IX 3aaa4, CBA3aHHBIX C OHpeI[eJIeHI/ICM
[MOCJICIOBATEIIbHOCTH HYKJICHHOBBIX

KHUCJIOT U YCTAaHOBJIEHUEM COOTBETCTBUU MEXKYy HEU U
MMOCIEI0BATEJIbHOCTHIO aMUHOKUCIIOT B TICTITH/IE.

Pa3zBuTHE T03HABATEIBHOTO MHTEpPECa K H3YYCHHIO OWOJIOTHU B
MPOIIeCCe N3YUCHUS JOIMOJTHUTEIIFHOTO MaTepraia yueOHuKa




brocunaTe3 OenmkoB. Tpancsmus Tpancmsamus. MaTpudaHbIN OmnpeiesieHne OCHOBOMOJIAraloNnX MOHSITUH: TPAaHCISINS,
cunres. [lonucoma MEeHETUUYECKHUM KO, KOJIOH, aHTUKOJOH, IPOMOTOpP, TEPMHUHATOD,
CTOI-KOJIOH, ITOJIMCOMA.

Perynsiuus TpaHCKPUIILIUM U TPAHCISIUMU B [Perynsiuus TpaHCKPUIILIUU U OnpeneneHne OCHOBOIOJIAralOIUX MOHITHI: ONIEPOH,
KJIETKE U OpraHu3Me TPAHCIISAUU B KIIETKE U CTPYKTYPHBIE I'€HBI, IPOMOTOP, OIIEpPATOP, PEIIPECCOP.
opranusme. ['enomuka. Biu- [locTpoeHre MEHTANbHOM KapThl, OTPAXKAFOIIEH ITO-
SIHME HApKOTCHHBIX BEIIECTB CJIeJOBATEIbHOCTH MPOLIECCOB OMOCHHTE3a OeJiKa B KIETKE U

Ha ITPOLICCChI B KIICTKEC MCXaHU3MOB UX PEryJIsalnuu.




Temsl, Bxoasimue B pa3jaeJibl
NPOrpamMMblI

OCHOBHOE cofiepKaHue

XapakTepHCTHKA 0CHOBHBIX BU/IOB J1eSITEJIbHOCTH 00y4aroLerocs

[IponykTHBHOE OOIIIEHNE U B3aUMO/ICHCTBHUE B IIpoOIecce
COBMECTHOM y4eOHOU NeATEIbHOCTH C YUETOM MO3ULIUN APYTUX
YIaCTHUKOB IPHU OOCY>KICHUM BIIMSIHUS HAPKOT€HHBIX BEIIESCTB HA
[POLIECCHI B KIIETKE.

O06o06maromuil ypok

CaMOCTOATEIbHBIN KOHTPOJIb U KOPPEKIUsI yUeOHOM 1esITeIbHOCTH C
HCII0JIb30BAaHUEM BCEX BO3MOXKHBIX PECYPCOB IS TOCTHKEHUSI
[MOCTABJICHHBIX L€JIel U pealn3aluu ILIAHOB AE€ATEIbHOCTH.
JleMOHCTpalusl HaBBIKOB MO3HABaTEIbHON pediiekcuu. IIpogykTuBHOE
00IIIeHNE U B3aUMO/IEIICTBHE B IIPOIIECCE COBMECTHOM yueOHOMH
NESITEIbHOCTHU € YYETOM MO3ULHUI IPYTUX YYACTHUKOB.
JleMoHCTpauusi BIAJEHUS A3BIKOBBIMH CpPEICTBAMH. Y BEpPEHHOE
[01b30BaHUE OHOJIOTMYECKOM TEpPMHUHOJOrMEeH B  Ipeaenax
M3y4EHHOI'0 MaTepuaa TeMbl

Vpok «Illaru B Mmenuiuny»Padora

Cc UH(MOpPMAITMOHHBI-

MM ICTOYHUKAMH U y4eo-
HuKoM. Pemenue Ononoru-
YECKHUX 3a/7a4, CBSI3aHHBIX C
MPaKTUYECKON U Oyaymieit
rpodeccnoHanbHON AeATeNb-
HOCTBIO

O1ieHnBaHHUE POJIM OHOJIOTUYECKUX OTKPBITUII U COBPEMEHHBIX
MCCJI€JOBAaHHUI B pPa3BUTHUU HAYKHU U B IPAKTUUECKOMN
eI TEIIbHOCTH JIIOAEH, CBI3aHHON C MEIUITUHOM.

Ki1eTOYHBIN 1K

KnerouHnslii uki: uaTepdasa u
nenenue. Pennukanus JIHK

OHpCI[CHCHI/Ie OCHOBOITIOJdararomImux OOHSITUMN: )KU3HECHHBIN UK
KJICTKHU, I/IHTep(l)aSa, XpoMaTuabl, altonTo3, pCIlJIMKAaI .




Tembl, Bxoasimue B pa3jiejbl IPOrpaMMbl

OcHOBHOE coflepkaHue

XapaKTepncha OCHOBHBIX BU/I0B 1€ATCJIbHOCTH 06yqammer0c51

Jlenenue kineTku. Muto3

MuTo3, ero ¢aspl.
bromornueckoe 3HaYeHUE
MUTO3a. AMUTO3

OrnpeenieHre OCHOBOIOIATAIOIINX MTOHITHH: MUTO3, )KH3HCHHBIN
IUKJ KJIeTKHu, nmpodasa, metadasa, anadasa, Termodasa,
[peAYTUTUKALIUSI, XPOMATH/IbI, IICHTPOMEPA, BEPETCHO JICTICHUS,
AMHTO3, TEJIOMEPHI.

Jlenenue KJIeTKU. MUTO3

MwnTo3

OBJ'IaI[eHI/Ie METOAaMHU HAYYHOI'O IMO3HAHUS, UCIIOJIb3YEMbIMU I1PHU
OMOJIOTUYECKHUX UCCIIEOBAHUSIX B MIPOLIECCE BBIMTOJTHEHUS
1abopaTopHO padoThI

«Ha0/ro1eHne MUTO3a B KJIeTKAX KOHYMKA KOPelIKa JIyKa Ha
rOTOBBIX MUKpOINpenaparax.

PasBuTHE yMEHUS OOBSICHATH PE3yIbTAaThl OMOJIOTH- YECKUX
PKCIIEPUMEHTOB.

Pa3sBuTHEe NO3HABATCIBHOTO HHTCpECa K HU3YUCHHIO OMOJIOTUHA B
MPOLECCC NBYUCHUS JOIMOJTHUTECIIBbHOI'O MaTCpurajia yqe6HI/IKa

Vpok «Illaru B Menuunny»Padot

a ¢ H(OpMaITMOHHBI-

MM UCTOYHUKAMU U y4eO-
HUKOM. Permenne 6mosoru-
YECKHX 3aJ1a4, CBSI3aHHBIX C
[MPaKTUYECKON U Oyaymiei
mpodeccuoHaIbHOM Jesi-
TEIIbHOCTHIO

O1rieHUBaHKUE PO OUOJIOTHUYECKUX OTKPBITHH U COBPEMEHHBIX
CCIIeIOBAaHUI B pa3BUTHUHU HAYKU U B IPAKTUYECKOU
MesITEIIbHOCTH JIFOJICH, CBSI3aHHOM C MEIUIIHHOM.




Jlenenue kieTku. Meno3s

Meiio3, ero MexaHus3M U
OHOJIOTHYECKOE 3HAUCHIUE.
Konbroramust XpoMocoM U
KpoccuHroBep. CoMmaTuyeckue u
[10JIOBBIEC KJICTKHU

OnpenesneHne OCHOBOIIOIArarouX MOHATHI: MEHO03, KOHBIOrausl,
KPOCCHUHTOBED.

IlocTpoeHre MEHTaIbHON KapThl NOHSTUI, OTpa)karolleil CyIIHOCTh
[10JIOBOI'O PA3MHOXKEHUSI OPraHU3MOB.




Tembl, BXoAsiHe B pa3jiesbl IPOrpaMMbl

OCHOBHOE cofiepKaHue

XapakTepHCTHKA 0CHOBHBIX BU/IOB J1eSITeJIbHOCTH 00y4aroLerocs

[TosoBEIE KIIeTKH. I'ameTore- Hes

CoMaTHUYECKHE U I1I0JIOBBIE
KJICTKH. [ 'ameTorenes

OnpeneneHne 0OCHOBOIIOJIAraroluX NOHITHI: TaMETOIr€HE3,
criepMaToreHes, Ooreses, (aspl rameroreHe3a (pa3MHOXKEHHE, POCT,
co3peBanue), ¢pa3a GopMHUpPOBaHUS, HATIPABUTEIIHLHBIC TEIbIIA.
ITocTpoeHrne MEHTANbHOU KapThl MOHITHM, OTpaXKarolllel CyIIHOCTh
[10JIOBOT'O PAa3MHOYXKEHHUSI OPTaHU3MOB.

O06o06maromuil ypok

CaMOCTOSTENIbHBIN KOHTPOJIb U KOPPEKLIUS YUEOHOMN IS TEIbHOCTH C
MCII0JIb30BAaHUEM BCEX BO3MOXKHBIX PECYPCOB ISl IOCTUKEHUS
[MOCTaBJICHHBIX LIEJIeH U pealn3aliy MJIaHOB AesTeIbHOCTH.

Vpok «lllaru B Mmenuinuay»Pabora

Cc MH(POPMAITMOHHBI-

MH UCTOYHUKAMHU U
yueOHuKOM. Pemenue
OHOJIOTHYECKUX 3a7a4,
CBSI3aHHBIX C MMPAKTUYECKOU U
Oyaytuied mpodecCuoHaIbHOU
ITesITETIbHOCTBIO

O1ieHnBaHNUE POJIM OHOJIOTUYECKUX OTKPBITUII U COBPEMEHHBIX
1CCJIEJOBAHUI B PAa3BUTHU HAYKU U B IPAKTUYECKOU
eI TeJIbHOCTH JIIOAEH, CBA3aHHON C MEIUIIUHOM.

O6o006maronuii ypok-KoH(pe- peHIus 1Mo
TOram yueOHO- UCCIIEI0BATEILCKOU U MPO-
EKTHOM eaTeNbHOCTH (2 u)

[IponykTnBHOE OOIIEHME W B3aUMOJCHCTBHE B  IpoIecce
COBMECTHOI Y4eOHOU NesTEeIbHOCTH C YY4€TOM NO3ULMH Jpyrux
y4aCTHHUKOB.




Tembl, BXxoAsiME B pa3jiebl NPOrpaMMbl

OcHOBHOE coftepkaHue

XapaKTepncha OCHOBHBIX BU/I0B 1€ATCJIbHOCTH Oﬁy‘l‘illOHIEFOCﬂ

Opranuszaius moaAroToBku k EI'D

CamMocrosiTelibHasi THGOPMAITMOHHO-TIO3HABATEIIbL- Hasl
JIeATEIILHOCTD C Pa3JIMYHBIMU UCTOYHUKAMU WH(QOPMAIIUH.
OBIiIaficHEe METOJaM1 HAyYHOTO MTO3HAHUS, UCITOJIb3YEeMBIMHU MPH
OMOJIOTUYECKUX UCCIICIOBAHUSAX B MPOIIECCE BBHITTOJTHEHUS
imaGopatop- HeIX paboT.

Pa3zBuTHE yMEHHS OOBSICHATD PE3yIbTaThl OMOJIOTHYSCKUX
PKCTIEPUMEHTOB.

PerieHre OMOJIOTMYCCKUX 3a1a4

OpraHnM3MeHHbI ypoBeHb (28 u)

Opranu3MeHHbIN ypOBEHb: 00111as
xapaKTepucTuka. Pa3z- MHOXEHHE OpraHu3MOB

OpraHu3MeHHbIN YPOBEHB:
o61m1ast xapakrepuctuka. OcoOsb.
PKuznenesaTenbHOCTh
oprann3ma. OCHOBHbIE
[MPOIECCHI, TPOUCXO/ISIIIINE B
opranusme. PazmHoxeHue
OpPraHU3MOB: Oecrooe u
nmonosoe. ['ameTsl.
["armIOMIHBIN U JUTIIOU JHBIA
Ha0Op XPOMOCOM.
["epmadpoautel. 3HaueHUE
[Pa3HBIX BUJIOB PA3MHOKEHUS

OrnpeneneHre OCHOBOIOJIAraloUX NOHATHIL: 0c00b, Oecrionoe u
[10JIOBOE PAa3MHOXEHUE, IAIUIONIHBIN U TUIIJIOUIHBIN Habop
XPOMOCOM, TaMeThl, CECMEHHHUKH, SUIHUKH, TepMaPPOTUTH3M.

B.




PazBuTHE TTOJIOBBIX KJIETOK.
O110/T0TBOPEHUE

[TosnoBbie keTKkU. PazButue
[MOJIOBBIX KJICTOK.
["ameToreHes: ooreHes,
criepMaToreHes.
HanpaBurenbHbIe TENbLA.
[TosoBoit npoiiecc.
OIUI0JOTBOPEHUE: HAPYKHOE
1 BHYTpeHHee. AKpocoma.
3urora

OmnpeesieHre OCHOBOIIOJIAraloNINX MOHSITHI: TaMeTOreHe3, OOTeHE3,
CIICPMATOI'CHE3, HAIIPABUTCJIbHBIC TCJIbLA, HAPYIKHOC
OIIOIOTBOPEHHE, BHYTPEHHEE OIIIOJOTBOPEHHE, aKPOCOMa, 3UT0Ta.

Vpok «Illaru B Mmenuiuny»Padora

Cc UH(OPMAITMOHHBIMU
MCTOYHUKAMH U YYSOHUKOM.
Pernenne OMOJIOrMYECKUX 3a/1a4,
CBS3aHHBIX C IPAKTUYECKON U
Oyyuiei mpodeccunoHanbHOM
eI TEIIbHOCTBIO

O1ieHuBaHHUE PO OUOJIOTUYECKHUX OTKPBITUH U COBPEMEHHBIX
MCCJIEJOBAHUI B Pa3BUTHUU HAYKHU U B IIPAKTUYECKOU
eI TeJIbHOCTH JIIOAEH, CBSI3aHHON C MEIUITHHOM.

MHuBuyanbHOE pa3BuTHe
opranu3moB.bruorenernye- ckuii 3aKoH

HIMBUAYaIBHOE PA3BUTHE
OpraHu3Ma(OHTOIeHE3).
[Teproasl OHTOTeHE3A.

MOHSTUM: OHTO- TEHE3,
MOCTAMOPHUOHAIBHBIN

OrnpenesieHHe  OCHOBOIIOJIArAFOIINX
(dusoreHes, HSMOPHOHAJIBHBIA  MEPHOI,
repro/, 1podiieHue, 0JacToOMepHI,




Tembl, BXoAsiIHe B pa3aeibl
NMPOrpaMMblI

OcHoBHOe cojep:Kanue

IXapakTepucTHKA OCHOBHBIX BH/IOB J1eATEIbHOCTH 00y4ai0nIerocst

OMOPHUOHAIIFHOE Pa3BUTHE.
3apobIeBbIC JTUCTKU.
[locToMOpuoHaIbHOE pa3BUTHE.
Tunel oHTOrenesa. buo
reHeTU4YeCcKUi 3aKkoH. [IpuduHbI
HapyLICHUN pa3BUTHUSL.
PenpoayKTUBHOE 310POBLE;
[TOCJIEICTBUS BIUSHUS aJIKOTOJIS,
HUKOTHHA, HAPKOTUYECKHUX BEIIECTB
Ha YMOpHOHAJIBHOE pa3BUTHE
uesioBeka. JKusnennvle Yukivl pazHvix
ePYNN Op2aHU3MO8

Onactyiia, racTpyJia, 3KTOJIepMa, SHTOIEpMa, Me30iepMa, Helpy:ia,
HEpBHAs TPyOKa, OMOTCHETHYECKUI 3aKOH.

[IponykTuBHOE OOIIIEHNE U B3aUMO/IEHCTBHUE B IIpoIecce
COBMECTHOM y4eOHOM NEATEITLHOCTH C YUYETOM MMO3UIIHN APYTHUX
y4aCTHUKOB IPHU OOCYKJAEHUU OCOOEHHOCTENH UHIUBU1YyaIbHOI'O
Pa3BUTHS Y Pa3HBIX T'PYIIT OPTaHHU3MOB.

Vpok «Illaru B Menuunny»Padot

a ¢ ”H(POPMATHOHHBI-

MU UCTOYHUKAMHU U y4eOHUKOM.
Pemienne OMonoru- Yeckux 3ajaad,
CBSI3aHHBIX

C MPaKTUYECKOMN U Oyaymieit
mpodeCCHOHATTBHON JESITEITh-
HOCTBIO

O1neHnBaHUE POIN OUOJIOTHYECKUX OTKPBITUI U COBPEMEHHBIX
MICCJIEJOBAHUN B Pa3sBUTUU HAYKU U B IPAKTHUYECKOU
EeATCIILHOCTH JIIOJICH, CBSI3aHHOM C MEIUIIHHOM.

OHGHI/IBaHI/Ie MNPaKTU4YCCKOro u 3THYCCKOTI'O 3HAYCHUA

COBpCMeHHBIX I/ICCJ'Ie,ZIOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MEOUIINHEC, DKOJIOI'UHU U
1p.




3aKOHOMEPHOCTH HaciiencTBeHHOCTE U OmnpeiesieHue OCHOBOITOIAraroIuX MOHITHI: TeH, TSeHEeTHKA,

Hacje0Ba- HUSI MPU3HAKOB [M3MEHYMBOCTH. [ eHeTHnKa Kak ruOpuAn3alus, YUCTas JIMHUS, TeHOTHUI, (DEHOTHI, TeHO(DOH/I,
Hayka. MeToJbl FeHETHKH. MOHOTHOPHUIHOE CKpEIIUBaHNUE, TOMUHAHTHOCTD, PEIIECCUBHOCTD,
[ 'eHeTHYeCKasi TePMUHOJIOTHUS U paciierieHue, 3aKOH YUCTOThI TaMeT.

cuMBoJInKa. ['eHoTHIT 1 peHOTHTI.
3aKOHBI HACJIE - CTBEHHOCTH [ .

Menneis
MoHoTruOpHuIHOS OnbIiTel MeHnaend. Peiedane OmnpenesieHue OCHOBOIIOJIAraroIero MOHATHS: THOPHIBI.
CKpellI1Ba- HUE reHETUYECKHUX 3a1ayd PenreHne 6MOJIOTHYECKHUX (T€HETHYCCKHX ) 3a/1a4 Ha

MOHOI‘I/I6pI/IIlHOC CKpCIIUBaHUEC.
Pa3zBuTHEe I103HABATECIHLHOTO HHTCPCCAa K HU3YUYCHHIO OMOJIOTHH B
MPOLCCCC NBYUCHUA AOIIOJTHUTCIIBHOTO MaTepHraia y‘-Ie6HI/IKa




Tembl, BXxoasimue B pa3aeabl
NMPOrpaMMbI

OcHOBHOE coftepKkaHue

XapaKTepncha OCHOBHBIX BU/I0B 1€ATCJIbHOCTH Oﬁy‘l‘ill{)lIIEFOCSI

Hemonnoe JOMUHUPOBAHUE.
IAHaIU3UPYIOLIEe CKpEILUBa- HUE

HeronHoe  JOMUHUpPOBaHUE.
AHanu3upyroIIEee
CKpelMBaHue.
KoapomunupoBanue

OmnpenesieHUe OCHOBOIIOJATAIOINX MOHITHI: HEOIHOE
ITOMUHHUPOBAHUE, aHAITU3UPYIOIEe CKpPeIlMBaHUE,
KOJOMUHHUPOBAHUE.

Henonnoe JIOMUHHPOBaHUE.
AHATM3UPYIOIIee CKpEIIuBaHNe

Perenne reHeETUYECKUX 3a-
nau

Pemienne 6monornyeckux (reHeTUYecKknx) 3anad. Passutue
[MO3HAaBATEILHOTO HHTEPECA K N3YUYSHHIO OMOJIOTHH B IIPOIIECCe
M3y4eHUs JOTIOJIHUTEIIBHOTO MaTeprasa ydeOHUKa

Vpoxk «Illaru B Mmenuimuuay»Pabora

Cc MH(POPMAITUOHHBI-

MU UCTOYHUKAMH U y4eO-
HuKoM. Permenue Ononoru-
YECKMX 3a/1a4, CBSI3aHHBIX C
[MPAKTUYECKON U Oyayiieit
rpodeccnoHanbHON AesATENb-
HOCTBIO

O1eHUBaHUE PO OMOJIOTHYECKUX OTKPBITHH M COBPEMEHHBIX
MCCJICIOBAHUN B Pa3BUTHUU HAYKH U B IPAKTUUECKOMN
eATSIIbHOCTH JIFOACH, CBSI3aHHOM C MEIUIIMHOMN.

JIurnbpuHoe ckpemuBanne. 3aK0H
HE3aBUCUMOTI'O HACJI€JOBAHUS IPU3HAKOB

JIurnépuiHOE CKpEeIIuBaHHE.
3aKOH HE3aBUCUMOI'O
HacieaoBaHUs npu3HakoB. Orpa-
HUYEHUS IEUCTBUS 3aKOHOB
Mennens

OmnpeneneHre OCHOBOIOJIATaIOMINX MOHSITHI: T1- THOpUAHOE
cKkpelurBaHue, pemérka [lennera, He3aBUCHMOE HacCJI€I0BaHUE.




JIurnbopuiHOE CKpelMBanue. 3aKoH
HE3aBUCUMOI'0 HAcJIeJOBaHUsI IPU3HAKOB

Pernienne reHeTUYECKUX 3a0a4

Pemrenne Onosiorndeckux (T€HETHYECKHX) 3aJad Ha TUTHOPUIHOE
CKpeIlMBaHUE.

PaSBI/ITI/Ie IIO3HABATCJIIBbHOI'O HHTepeca K HSy‘IeHI/IIO 6I/IOHOFI/II/I B
[pOIeCCe N3YUCHHUS JOIMOJIHUTSIIFHOTO MaTepHalia yueOHUKa

HeanmenbHbIC BSaHMOI[efICTBHSI T'CHOB

'Y CI10BUS BBITIOJTHEHUS 3aKOHOB
Menaeinnss. MHOKECTBEHHOE
NerCcTBUE I'€HOB.
KomnnemenTapHoe
B3aNMMOJICHCTBHE. DITNCTA3.
[lonumepus

OmnpenesieHre OCHOBOMOJIAraloIUX MOHSITUH: MOHOT€HHBIE
MpU3HAKK, MHOKECTBEHHOE JeMCTBUE I'e€HOB, KOMIIJIEMEHTApHOE
B3aNMMOJICHCTBUE, STIUCTA3, TTOJIUMEPHSL.




TeMLI, BXO0d11[H€e B pa3ae/ibl
NMPOrpaMMbI OcHOBHOE CoaepraHue XapaKTepncha OCHOBHBIX BU/I0B 1€ATCJIbHOCTH 06yqammer0c51

HeannenbHoe B3auMoAeICTBUE T'€HOB Pemienne reHeTHyeckux 3aaa4d Pemenne Ouosornueckux (reHETHYECKUX) 3ajad HAa HeaIeIbHOE
B3aMMOJEHCTBUE T'€HOB.

Pa3zBuTHE TO3HABATEIHLHOTO WHTEpEca K HM3YUYCHHIO OHOJIOTHH B
Mpoliecce N3y4YeHUs JOMOIHUTEIILHOTO MaTeprana ydeOHuka

VYpok «Illaru B Mmenuimay»Pabora Cc UH(MOpPMAITMOHHBI- O1ieHUBaHUE PO OMOJIOTHYECKUX OTKPBITHH M COBPEMEHHBIX
MU UCTOYHUKAMH U y4eO- HUKOM. [UCCIEIOBAHUI B Pa3BUTHUH HAYKH U B IIPAKTUYECKOU
Perrenye 0MOI0TH- YECKUX e TeIbHOCTH TIOACH, CBSI3aHHON C MEIUITMHOMN.

3ajad, CBSI3aHHBIX C
[MPaKTUYECKON U Oyayiieit
rpodeccuoHanbHON nesATeNb-
HOCTBIO

XpoMocoMHasi Teopusl HacJIeACTBEHHOCTH [3akoH Moprana. Kpoccunrosep. [OnpeneseHre OCHOBOIOJATAIOIINX MOHITHI: CLEIJIEHHOE
XpoMocoMHast Teopus HacJieJoBaHue, 3aKoH Moprana, nepekpéct (KpOCCHUHIOBEp),
HACJIEICTBEHHOCTH XPOMOCOMHasI TEOPHsl HACIIEICTBEHHOCTH.

[IponykTuBHOE OOIIIEHHUE U B3aMMOJIEHCTBUE B IIPOLECCE COBMECTHOU
y4eOHOM 1esITeNbHOCTH € YYETOM MO3UIUN IPYTUX yYACTHUKOB ITPHU
00CY>KJIE€HUH BOIIPOCOB HACJIEIOBAHUS IIPU3HAKOB y YEI0BEKa U
PTUYECKUX aCHEKTOB B 0071aCTH MEIUIIUHCKON T€HETUKU.




["eneTuka mona. HaciaenoBsanue,
CLIEIIJIEHHOE C IT0JIOM

['eneTtnka mosia. Kapuortum.
HacnenoBanue OpU3HAKOB,
CLICTIJICHHBIX C ITOJIOM.
HacnencreenHsle
3a00JieBaHUs YEJIOBEKa U UX
npenyrnpexaeHue. DTUUecKue
ACIIEKTHI B 00Jy1acTu

MEIUILIMHCKOU IeHETUKH

OrnpeiesieHrue OCHOBOITOJIATAIOIIUX MMOHSITHI: 2y TOCOMBI, TTOJIOBBIE
XPOMOCOMBI, T€TEPO- ¥ TOMOTaMETHBIM MOJI, MPU3HAKH, CIICTIJICHHBIC
C MOJIOM, TeMO(DUITHSI, JATHTOHU3M.




Tembl, Bxoasiniue B pa3aeabl
NPOrpaMMbl

OCHOBHOE cojiepKaHue

XapakTepHCTHKA 0CHOBHBIX BU/IOB J1eSITeJIbHOCTH 00y4aroLerocs

O06o06maromuil ypok

CaMOCTOSITENIbHBIN KOHTPOJIb U KOPPEKILIUS YUEOHOM eI TEIbHOCTH C
HCII0JIb30BAHMEM BCEX BO3ZMOXHBIX PECYPCOB JJIsI TOCTUKEHUSI
[MOCTABJICHHBIX LI€JIEN U pealn3aluy JIaHOB JIeATEeIIbHOCTH.

Vpoxk «lllaru B Mmenuimmay»PaboTa

Cc MH(POPMAITUOHHBI-

MM UCTOYHUKAMHU U y4eO-
HuKoM. Permenue Ononoru-
UEeCKHUX 3a/a4, CBSI3aHHBIX C
MpaKTUYECKON U OyayIien
rpodeccnoHanbHON AesATeNb-
HOCTBIO

O1ieHUBaHUE PO OMOJIOTHYECKUX OTKPBITHH M COBPEMEHHBIX
MCCJIEJOBAHUI B Pa3BUTHUU HAYKHU U B IIPAKTUYECKOU

eI TeJIbHOCTH JIIOAEH, CBSI3aHHON C MEIUITUHOM.

OnenuBanue MPaKTUYECKOTO u ATHYECKOTO 3HAUCHUSI
COBPEMEHHBIX MCCIICIOBAHUNW B OMOJIOTUH, MEIUIIMHE, DKOJIOTHH U

JP.

3aKOHOMEPHOCTH
13MEHUYHNBOCTH

3aKOHOMEPHOCTH U3MEHUYHUBOCTH.
HenaciaeacTBeHHass I3MEHYNBOCTD.
HacnencTBeHHAst H3BMEHYHBOCTD.

MondukarmoHHass K3MEHYUBOCTb.

KomOuHalmonHas U3MEHYHUBOCTb.
MyTalnoHHAasi U3MEHYUBOCTb.
MyTanuuu: reHHble, XpOMOCOMHBIE,
reHOMHbIe. MyTareHHbIe (PaKTOPHI.
MyTanroHHast TEOpUs

OmnpenesieHne OCHOBOIIOJIATAIOIIUX MOHATUH: MOIM(DUKALIMOHHAS
M3MEHUYMBOCTb, MOAU(DUKAIIMN, HOpMa peaKIuy, KOMOWHAIMOHHAs
M3MEHYMBOCTb, MyTallMOHHAs U3MEHYNBOCTh, MyTalluH (T€HHBIE,
XPOMOCOMHBIE, TEHOMHBIE), ICJICIHS, Ay TUTUKAIIUS, TTOJTUTUIONINS,
MyTareHHbIe (paKTOpbI, MyTallMOHHAS TEOPUS.




Vpok «lllaru B meaumuny»Pabota

c nH(GOPMAITMOHHBI-

MU UCTOYHUKAMU U YYCOHUKOM.
Perenre OMOJIOrMYECKUX 3a/1a4,
CBSI3aHHBIX C MIPAKTUYECKON U OyayIien
Mpo¢eCCUOHATBHON AeATEITbHOCTHIO

OlieHUBaHHUE POJIU OMOJOTHUECKUX OTKPBITHN U COBPEMEHHBIX
rcciaen0BaHNM B PAa3BUTHUU HAYKU U B MIPAKTUUYECKOM JIEATEIILHOCTH
ITIO A€M, CBI3aHHOM C MEOUIIMHOM.




Tembl, BXoAsimIME B pa3aeibl
NPOrpaMMbIl

OcHOBHOE coflepkaHue

XapaKTepncha OCHOBHBIX BH/I0B 1€ATCJIbHOCTH 06yqammer0c51

M crnonp30BaHre IPHOOPETEHHBIX KOMIIETCHIIMN B IMIPaKTHYSCKOMN
esITeIbHOCTH U TOBCEHEBHOM KU3HU 1711 POPMHUPOBAHUSI OTIBITA
esITeIbHOCTH, MPEAIIeCTBYIONIEH MpodeccnoHaabHON

(OCHOBHBIE METO/bI CEJIEKIIHH.
LleHTpbI IPOUCXOXKIAECHUS KYJIBTYPHBIX
pacTeHu

JloMecTUKaIINS U CEJICKITNS.
MeTtons! cenekuuu. LleHTphI
MPOUCXOXKACHHUS KYJIbTYPHBIX
[pacTEeHUM.

3aKOH TOMOJIOTHYECKHUX PsIJIOB
HaCJIEJICTBEHHOU U3MEH-
YIHUBOCTH

OmnpeesiecHre OCHOBOIIOJIATAIOIINX TTOHITHI: CEICKIIHS,
MCKYCCTBEHHBII OTOOp, COPT, MOPOa, IITaMM, T€TepO3HC,
WHOPUIVHT .

CoBpeMEeHHbBIC JOCTUKECHHUS
OMOTEXHOJIOTUU

brorexHoorusi, eé
HaMpaBJICHUSI, TOCTHUKEHUS U
repcriekTuBbl pazButus. Kinerou-

Hast MHXKeHepus. [ eHHas
nHXeHepus. buobe3zonacHoCTh

OmnpenesneHne 0CHOBOIOJAraloluX NOHITHI: OMOTEXHOJIOT U,
MyTareHes, KJI€TOYHAas MH)KEHEPHsl, TeHHasi HH)KEHEPUSsI, Te€TEPO3HC,
MHOPUIMHT, OUOTYMYC,

KYyJIbTypa TKaHEl, KIOHUPOBAaHUE, CHHTETUYECKUE OPIaHU3MBlI,
TPaHCT€HHbIE OPTaHU3MBbI, OM00E30MMaCHOCTb.

[IponykTUBHOE OOLIEHHE U B3aUMOJEHCTBUE B IIpOLIECCE
COBMECTHOM yueOHOM 1€ TeTbHOCTH C YU€TOM MO3ULIUI IPyTruX
YIaCTHHKOB IPHU 0O0CY>KICHUH MTPOOJIEM OUOTEXHOJIOTHH, €&
[EPCIEKTUB U 3TUYECKUX HOPM.

Ypok «Illaru B Mmenuumuy»Pabora

c MH(OPMAITUOHHBI-

MU UCTOYHUKAMHU U yIYSOHUKOM.
Perenne OMOJIOTHYECKHX 3a/1a4,
CBsI3aHHBIX C HpaKTquCKOﬁ "
Oyaytiei mpodecCuoHaIbHON
ITeSITEIbHOCTBIO

O1ieHnBaHNUE POJIM OMOJIOTUYECKUX OTKPBITHII U COBPEMEHHBIX
MCcCIeOBaHWM B Pa3BUTHUU HAYKU U B IPAKTUUECKOMN
esITeIbHOCTH JIFOAEH, CBSI3aHHOM C MEAUITMHOM.

OLcHUBaHHE MPaKTUIECKOTO Hu STHYECKOTO 3HAYCHUS
COBPEMEHHBIX MCCIICIOBAHUN B OMOJIOTUH, MEIUIINHE, YKOJIOTUH U

Ap-




TeMmbl, BXxoasiime B
pa3aenibl NPUMEpPHOM
nporpaMmmMbl

OCHOBHOe coaepikaHue
no Temam

XapaKTepucTMka OCHOBHbIX BUAOB AEATE/IbHOCTH
obyuatrouierocs

O000Iaromui ypoK

CaMOCTOSATEIbHBIN KOHTPOJIb U KOPPEKIUs YUeOHOMH eI TeIbHOCTH C
MICII0JIb30BAaHUEM BCEX BO3MOXKHBIX PECYPCOB JUISL IOCTUKEHUS
[MOCTaBJICHHBIX LIEJIeH U peain3alliy IJIAaHOB JAESTeIbHOCTH.

MpO- EKTHOM JieATebHOCTH (2 U)

O0600marmuil ypok-KoH(pe- peHIUs 1Mo
MTOraM y4eOHO- HCCIIeI0BAaTeIbCKON 1

I[IponykTuBHOE OOlIEHME U B3aUMOJEHCTBHE B  IIpoliecce
COBMECTHON Yy4YCOHOUW NCATEIBHOCTH C YYETOM MO3UIIMU APYyrUX
y4aCTHUKOB.

CamocTosiTeIbHasE HHPOPMAITUOHHO-TI0O3HABATEIbHAS
esITeIbHOCTD C PAa3JIMYHBIMU MCTOYHUKAMU UH(opmanuu, eé
KpPUTUYECKasi OLIEHKA U UHTEpIpeTarusl.

Pa3BuTHE MO3HABATCIBHOTO HHTCpECa K H3YUYCHUIO OHOJIOTHH B
IIPOLICCCC UBYUCHUA JOIMMOJIHUTCIIbHOT'O MaTepurajia y‘{€6HI/IKa

Opranuzaimuyst noaArotoBku k EI'D

CamocrosiTenbHast HHGOPMAIIMOHHO-TIO3HABaTEIbLHASI
IesITETbHOCTD C PAa3JIMYHBIMA UCTOYHUKAMHU HH(GOpPMAITAH.

11 KNACC (105 4; U3 HUX 14 — PESEPBHOE BPEMA)

MonynaUMOHHO-BMAOBOU YpPOBEHb (25 u)




[TonynsamoHHO-BUI0BOM ypoBeHb: o0mmas [[lonstue o Bune. Kpurepuu CaMOCTOsATEIBbHOE ONpeeNICHNE 11eJIN YUeOHOH NesATeIbHOCTH U

XapakTtepucTuka. Buasl 1 nonysisiuuu Braa. [lonynsiquoHnHas COCTaBJICHHUE €€ MIIaHa.
cTpykTypa Buzaa. [lomymnsaums. OnpeneseHne OCHOBOIOJATAOIINX MOHATHI: BUJI, KPUTEPUH BUAA,
[ToxazaTenn nomymnsauui. I'e- apealr, HonyJIsILUs, POKIAEMOCTb, CMEPTHOCTb, ITOKA3aTEIN
HETUYECKasi CTPYKTypa IOIly- CTPYKTYpPbI HONYJISILUHU, ITIOTHOCTh, YUCIEHHOCT.

msiiimy. CBOMCTBA MOMYJISIITUA
Ludgpopas madopaTopusi- 0J1aHK y4eTa (PEHOTUNMHIECKHX
NPU3HAKOB

Tema: Pacuer yacToThl BCTPEIYACMOCTHU ajljiejieid M TeHOTUIIOB B
MOITYJIAIUH>




Tembl, BXoAsimIME B pa3/aeJibl
NPOrpaMMbIl

OcHOBHOE coflepkaHue

XapaKTepncha OCHOBHBIX BH/I0B 1€ATCJIbHOCTH Oﬁy‘l‘illOHIEFOCﬂ

OBJ'Ia,[leHI/Ie METOAAaMMU HAYYHOI'O ITIO3HAHMUs, U ITOJIb3YCMbIMU ITPU
OMOJIOTMYECKUX UCCIIETOBAHUSIX B IIPOIECCE BHITTOJIHEHUS
1abopaTopHO padoThI

«A3yuenre MOP(OJIOTHIECKOr0 KpUTEPUS BUIA.

[TonyIsIuMOHHO-BUIOBOUM yPO- BEHb:

00111251 XapakTepucTuka. Buael u
MOy IS T

[Tonstue o Bune. Kpure- pun
Bua. [lonynsiurnonHast
cTpykTypa Buaa. Ilomymns-
nus. [loka3zarenu nomysis-
uii. ['eneTudeckas CTpyk-
Typa nonyisuuu. CBoicTBa
IOy IS LU

OBJIaI[eHI/Ie METOAaMHU HAYYHOI'O IMO3HAHUS, UCIIOJIb3YEMbIMU ITPHU
OMOJIOTMYECKUX UCCIICIOBAHUSIX B MIPOIECCE BHITTOJIHEHUS
l1abopaTopHO padoThI

«BbIsiBJIeHHE PUCTIOCO0IeHNIT OPraHU3MOB K BJIUSIHUIO
PA3JIMYHBIX IKOJOTHYeCKUX (PaKTOPOBY.

Ludposas nadoparopusi- 0JJaHK y4deTa CKOPOCTH IPOU3BOJILHOMH
peaKkuuu

Tema : « OnpegejieHue HOPMBI pPeaKIMH NPH3HAKA Ha IpHMepe
CKOPOCTH NPOM3BOJILHBIX ABH/KCHUID

T TomynsAMOHHO-BUI0BON YPO- BEHb:

oOmast xapakrepuctuka. Buabr u
[TOTTYJISIIIA T

Perrenre OMONOrn4eCcKux 3a-
nay

Pemenne OMOIOrMYECKUX 3a7au ¢ UCIOJb30BAHUEM JTMHAMUYECKUX
[10KAa3aTeleld CTPYKTYpPhI IOMyIsauun. Pa3BuTue mo3HaBaTeabHOIO
MHTEepeca K U3yUeHHIO OMOJIOTMH B MPOIecCe U3yUCHUS
ITOMIOJTHUTENIbHOIO MaTepraia yueOHuKa

O0o06marImul ypok

CaMOCTOATEIBbHBIN KOHTPOJIb U KOPPEKIUsI yUeOHOM IesITeIbHOCTH C
MCIIO0JIb30BAHUEM BCEX BO3MOKHBIX

[pECYpPCOB 11 JOCTHUKEHUSI IOCTABJICHHBIX LI€JIEH U pean3alun
[UIAHOB JE€ATEIbHOCTH.
/leMOHCTpaIsl HaBBIKOB MO3HABATEILHON pedIeKCHH.




Pa3BuTHE BOIIONMUOHHEIX HJIEH Pa3BuTHE YBOITIOIMOHHBIX OrnpeieieHre OCHOBOIIOJIATAIOMINX ITOHSITHI: SBOJIFOLIHS, TEOPUS
MIeil. DBOJIIOIMOHHAS TEO- bBoJIFONIMH JlapBHUHA, ABHKYIIHE CHIIBI DBOJIIOIUN: U3MEHYHUBOCTD,
pust Y. JlapBuna 0opb0a 3a CylIecCTBOBAaHHE, €CTECTBEHHBIN O0TOOP.

CuHTEeTHYEeCKast TEOPHUsI IBO- JIOLHHU CuHTeTHYEeCKasl TEOPHsI OrnpeesieHre OCHOBOIOJIATAIONIEeTO MOHSATHS: CHHTETHYECKast
pBoronuu. [lonynsauus — [TEOpPUsI IBOJIIOLIMH.




Tembl, Bxoasimiue B pa3aeabl
NPOrpaMMbl

OcHOBHOE cofepkanne

XapaKTepncha OCHOBHBIX BH/IOB 1€ATCJIbHOCTH oﬁyqalomerom

hJeMEHTapHasl €IMHUIIA DBO-
irorinu. CBUIETEILCTBA DBO-
ITFOLTU Y SKUBOU TPUPOIBI

[IponykTBHOE OOIIEHHME W B3aUMOJIEHCTBUE B IMPOLIECCE COBMECTHOM
YIeOHOW JIESTEIbHOCTH C YYETOM TIO3WIHK JAPYTUX YYaCTHUKOB IPHU
0OCY>XKJICHUH TTOJI0KEHUM CHHTETUYECKON TEOPUHU IBOJIIOLIHH.

J{BU>KYyLIME CUJIBI 3BOJIFOLIUH,
X BIIMSTHUE HAa TEHO(MOH]T
[MOTYJISIUU U

JIBr>kymue cuibl ((hakTopsl)
bBOJIIOLMM. Biinsinue daxkro- poB
PBOJIOLIMU HA T€HOMOH]T
[TOITYJISIIIUN

OnpeneneHrne 0OCHOBOIOJIATalONIMX MOHITHM: 3JIeMeHTapHbIe (PaKTOPbI
PBOJIIOLUM: MYyTallMOHHBIN MPOLIECC, MOMYJIALIMOHHBIE BOJIHBIL, Ipeid
FEHOB, U30JIALMsI, TOPU30HTAIBLHBIA IEPEHOC I'€HOB, Pe- TPOTPAHCIIO30HBI.

Vpok «Illaru B Menumuny»Pabota

C MH(OPMAITMOHHBI-

M1 UCTOYHUKAMU U y4eO-
HuKOM. Perienne Onomnoru-
UEeCKHUX 3a/]ad, CBSI3aHHBIX C
MPaKTHYSCKON U Oyaymiei
rpodeccruoHaIbHOM NesaTeb-
HOCTBIO

O1ieHnBaHNUE POJIU OUOJIOTUYECKHUX OTKPBITHUH U COBPEMEHHBIX
CCJICIOBAHUM B PAa3BUTUU HAYKU U B IIPAKTUYECKOU AESITEJIbHOCTH JIIOJIEH,
CBSI3aHHOW C MEIUIIMHOM.

O1leHMBaHWE MPAKTUYECKOTO W DTHYECKOTrO 3HAYCHUSI COBPEMEHHBIX
MCClIeJOBaHUN B OMOJIOTHH, METUIINHE, SKOJIOTHHU H JIP.

M3omsimust. 3akoH Xapau—
BaitnOepra

M3omsuus. Tunel uzonupy-
FOLLIMX MEXaHU3MOB. 3aKOH
Xapan—BaiinOepra

OHpeI[eJ'IeHI/IC OCHOBOIIOJdararImux OOHSATHI: I/I3OJ'I$[LII/I$I(FCOFpa(1)I/ILIeCKa$I,
61/IOJ'IOFI/I‘-ICCK3.$[), HU30JIMPYHOIIHUEC MCXaHU3MbI (HpeIKSI/IFOTI/I‘-IeCKI/IC u
HOCT3I/IFOTI/I‘-I€CKI/IC), qacToTa aJlJICjd, 4aCTOThl T€HOTHUIIOB.




Tembl, BXxoasimue B pa3aeJabl
NMPOrpaMMbI

OCHOBHOE cofiepKaHue

XapakTepHCTHKA 0CHOBHBIX BU/IOB J1eSITeJIbHOCTH 00y4aroLerocs

Mzomsmumst. 3akoH Xapau—
BaitnOepra

Pemenne OMOJIOrHUYEeCKUX 3a-
Inayg

PerreHre OMOJIOTHYECKUX 3a1a9 C MPUMEHEHHEM 3aKOHa Xapau—
BaitnOepra.

[IpoayKTHBHOE OOIIIEHUE U B3aUMOJCHUCTBHE B MPOIECCe
COBMECTHOM y4eOHOU ASATEITHPHOCTH C YYETOM TTO3HUITAH IPYTHUX
YY4aCTHUKOB IIpU 00CYKI€HUH BIIMSTHUSI €CTECTBEHHOT0 0TOOpa Ha
reHo(poH1 Tonysiuui. Pa3BuTHe nmo3HaBaTeIbHOTO HHTEpEca K
M3yYEeHHUIO OMOJIOTUH B MPOIECCe N3YUYCHUS JOTOTHUTEIBHOTO
MaTepuasia yueOHHKa

Vpoxk «lllaru B MeaUuIIMHY»

Cc MH(POPMAITUOHHBI-

Pernrenne 6MOI0TH- 4€CKUX
3aj1ay, CBA3aHHBIX C
MpaKTUYECKON U OyayIien
npodecCUOHATbHON AeaTeIb-
HOCTBIO

MW NCTOYHHKAMHU U yqe6- HHUKOM.

O1eHUBaHUE PO OMOJIOTHYECKUX OTKPBITHH M COBPEMEHHBIX
MCCJIEJOBAHUI B Pa3BUTHUU HAYKHU U B IIPAKTUYECKOU
eI TeJIbHOCTH JIIOAEH, CBSI3aHHON C MEIUITUHOM.

EctecTBeHHBIN 0TOOP Kak
akTop >BOSTIOIINHN

EcTecTBeHHBIN OTOOP — Ha-
MPaBJISIIOIINN (PaKTOP IBOJTIO-
. @opmbl €CTECTBEHHOTO

oTOOpa: IBUIKYIIUIA, CTAOMITN-
BUPYIOIINY U pa3pbIBAIOIINN

(mmu3pynTuBHbIi). U3Menenus
reHo(hOH/1a, BEI3bIBAEMbBIE €CTE-

oTOopa

OnpeneneHre OCHOBOOIAraloINX MOHATHI: GOPMBI
€CTECTBEHHOI'0 0TOOpa: IBMKYIIUN, CTAOMIN3UPYIOLINH,
MU3PYNTUBHBIA (pa3pbIBAIOIINIL).

CTBEHHBIM OTOOPOM. ATanTanuu KaK
PE3yJbTaT JIEUCTBUS €CTECTBEHHOTO




Vpoxk «lllaru B Mmenuimay»PaboTajc nHDOpMaImoHHbI- O1ieHUBaHNUE PO OMOJIOTHYECKUX OTKPBITHI U
MU UCTOYHUKAMHU U yYEOHUKOM. COBPEMEHHBIX UCCJIE€J0BAaHUI B pa3BUTHUU HAYKHU U B
Permenne 6MOJIOTMYECKUX 3a/1a4, MPAKTUYECKOU AeATENbHOCTH JIFOJIEN, CBSI3aHHOM C
CBSI3aHHBIX C MPAKTUYECKOU U MEIUIIUTHOM.
Oyay1iel mpodecCuOHaTbHOM JIeATEIb-
HOCTBIO
O6o0061maronuil ypok CaMOCTOSITENIbHBIN KOHTPOJIb U KOPPEKIUs yueOHOM
1esITeJIbHOCTH C UCIIOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB
IUJTS1 TOCTHKEHUS TTIOCTABJIEHHBIX LIEJIEeH U peajn3aluy MJIaHOB
J1eITeJIbHOCTH.




Temsl, Bxoasimue B pa3jaeJibl
NPOrpamMmblI

OcHOBHOE coflepkaHue

XapaKTepncha OCHOBHBIX BU/I0B 1€ATCJIbHOCTH 06yqammer0c51

[lonoBoit oT6op. CTpareruu
[Pa3MHOKEHHUSI

[TonoBoit or60p. MHAMKaTOPHI
MPUCTIOCOOJICHHOCTH.
Ponurenbckuii Bknag. Ctpa-
TETUH Pa3MHOKCHUSI

OmnpenesieHre OCHOBOMOJIAraloUX MOHITHI: TTIOJIOBOU 0TOOpD,
WHIMKATOPbI IPUCIIOCOOJICHHOCTH, poAuTeNbCcKuil BKiaa, K- un R-
cTpaTerus.

Vpoxk «lllaru B Mmenuimmuy»PaboTa

c MH(POPMAITMOHHBI-

Pemienre 6MOJIOrH- YECKUX
3ajad, CBSI3aHHBIX C
[MpaKTUYECKON U Oyayiieit
rpodeccuoHanbHON AesATeNb-
HOCTBIO

MH HCTOYHHKaAMH U yqe6— HHUKOM.

O1leHUBaHUE POJIM OHMOJOTUYECKUX OTKPBITUH W COBPEMEHHBIX
MCCJICJOBAaHUI B PAa3BUTHUH HAYKH M B MPAKTHYCCKOU JCATSIHHOCTH
UTFOJICH, CBSI3AHHOM C MEIUIIMHOM.

MUKpO3BOJIIOLUAS U MAKPO-
PBOJIFOLIMS

MuxkposBostonusa. CrnocoObl
BH1000pa30BaHUS.
KouBeprenuusi.

Maxkpo3BOJIIOIUS

OnpenesreHne 0OCHOBOIIOJIATAOIINX MOHITHI: MAKPO3BOJIIOLUS,
MUKPOIBOJIIOLYSI, JUBEPIEHINS, PEIIPOAYKTUBHAS U30JIALHUS,
BHI000pa3oBanue (reorpaduyeckoe, IKOJIOTHIECKOe),
KOHBEPI€HIUSL.

Vpox «Ilaru B Megunuay»Pabot

a ¢ ”HQOPMAITMOHHBIMH
MCTOYHUKAMHU U YYEOHUKOM.
Perrenrie OMOJIOTHYECKHX 3a-
1ad, CBSI3aHHBIX C IIPAKTHYE-
CKoI u Oynyuieit npogeccuo-
HAJTBHOU JAEATEIbHOCTHIO

O1ieHnBaHNUE POJIM OHOJIOTUYECKUX OTKPBITHII U COBPEMEHHBIX
Mccle0BaHW B Pa3BUTHU HAYKH U B MPAKTUYECKOU
NeATCIbHOCTH JIOJICH, CBSI3aHHOU C MEAUIIUHOMN.




Tembl, BXoAsilie B Pa3aeibl
NMPOrpaMMblI

(OcHOBHOE cofep:kaHue

Xapamepncmxa OCHOBHBIX BHJI0B J€ATECJIBbHOCTH oﬁyqammerom

M cnonp30BaHre IPUOOPETEHHBIX KOMIIETCHITUN B
MPaKTUUECKOU JIEITEIbHOCTU U MMOBCETHEBHOM KU3HU NI
(bopMupoBaHus ONbITA AESITEIBHOCTH, MPEANISCTBYIOICH
mpodeccuoHaIbHOM

HanpaBneHHa S9BOJIIOIIUH

Hanpasnenus
MaKpO3BOJIIOLINU:
OMOJIOrMYEeCKUN MPo- IPecc U

IMOCTUXKEHUSA OUOJIOTMYECKOTO
rporpecca: apoMmopdos,
WIuoadanTays, IereHeparus

Ouonoruueckuii perpecc. [lytu

OrnpeneneHre OCHOBOIOIATAIOIINX TOHITHN: HAITPaBICHUS
PBOJIFOIIMH: OMOJIOTHYECKUI Mporpece, OMOJIOrHYecKrii perpecc,
apoMopd 03, HaAnOaJaNTalHs, IeTeHepalusl.

Vpok «llaru B menuunny»Padot

a ¢ ”H(GOPMaLIMOHHBI-

MU UCTOYHUKAMH U y4eO-
HUKOM. Pertenne Onomnoru-
UEeCKHUX 3a/1a4, CBSI3aHHBIX C
MpaKTUYECKON U Oyayiiei
pogecCUOHAIbHON AeATENb-
HOCTBIO

O1ieHnBaHNUE POJIM OHOJIOTUYECKUX OTKPBITUII U COBPEMEHHBIX
MCCJIEJOBAHUN B PAa3BUTHU HAYKU U B IPAKTUYECKOU
eI TeJIbHOCTH JIIOAEH, CBI3aHHON C MEIUIIUHOM.

[IpuHIUITEI KJTaCCU(BUKAIINAH.
CucreMaTuka

MHuoroo6pa3ue opraHu3MoB
KaK pe3yJIbTaT 3BOJIIOLINY.
[TpuHIUITBI KIacCH(UKALINY.
CucremaTuka

OmnpeienieHre OCHOBOIIOJIArafoNINX MTOHSITHI: CHCTEMaTHKa,
OMHOMHHAJIbHOE Ha3BaHUE, CUCTEMATUYECKUE KaTErOpUHU: THII,
OTJIe]1, KIacc, OTPSI, MOPSI0K, CEMEHCTBO, POJI, BHI.




O6o061maronuil ypok

CaMOCTOSITENIbHBIN KOHTPOJIb U KOPPEKILHUS YUEOHOM eI TeIbHOCTH
C MCIIOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB sl JOCTUKEHHUS
[MTOCTABJICHHBIX LIEJIEl U peain3alluy IIAHOB JESATEIbHOCTH.
JleMOoHCTpalus HaBBIKOB MMO3HABATEILHOU pediek- CHUM.




Tembl, Bxoasiniue B pa3aesibl
NMporpaMmbIl

OCHOBHOE cofiepKaHue

XapakTepHCTHKA 0CHOBHBIX BU/IOB J1eSITeJIbHOCTH 00y4aroLerocs

O06o06maronuil ypok-kKoHde-
[PEHITUSI TTI0 UTOTaM y4eOHO-
MCCIeN0BAaTEIbCKON U MPOEKT-
HOI1 nesiteIbHOCTH (2 9)

[IponykTHBHOE OOIEHWE W B3aMMOJICHCTBHE B  IMpoOIlecce
COBMECTHOM Y4YEOHOW NEATEIBHOCTH C YYETOM MO3UIMNA APYTHX
y4aCTHUKOB.

CamocTosTeabHass THPOPMAIIMOHHO-TIO3HABATEIbHAS
esITeIbHOCTD C PAa3JIMYHBIMHA UCTOYHUKAMU UH(opmamuu, e
KpUTHYECKasl OLIEHKAa Y UHTEepHpeTauus.

dopmupoBaHUE COOCTBEHHOW MO3UIIMH 10 OTHOIIEHHUIO K
OroJIOrnueckoil H(GOpPMALINH, MTOJIy4aeMOU U3 Pa3HbBIX
MICTOYHHUKOB.

Opranuzaiysi NOJAroTOBKU K
EI'D

CaMocCTOsSITeIbHAS WH(}OpPMAIIMOHHO-TIO3HABAaTEIIbHAS
NeSITCIbHOCTD C PAa3JIUYHBIMUA UCTOYHHUKAMHU WH(GOPMAIIUH.
OBIIaIcHUEe METOJIaMH HAYyYHOTO TIO3HAHUSI, UCITOJIb3YEMbIMU MPH
OMOJIOTUYECKNX MCCIIETOBAHUSIX B TIPOIIECCE BBITIOTHEHUS
imaGopaTopHBIX padoT.

Pa3BuTne ymeHus: OOBSICHITH PE3yJIbTAaThl OMOJIOTHYECKUX
PKCTIEPUMEHTOB.

Perrenne OMOJIOTrHUECKUX 3a/1ad.

Pa3zBuTHE TO3HABATEJILHOTO HWHTEpEca K H3YUYCHHIO OHOJIOTHHM B
MpoIecce N3yUYCHHUS JOMOIHUTESILHOTO MaTepralia yueOHUKa

9KOCUCTEMHDbIN YPOBEHb (48 u)




DKOCUCTEMHBIN YPOBEHB: 00-111ast
xapaktepuctuka. Cpena
O0OUTaHUsI OPraHNU3MOB

Cpenbl oOuTaHUs OPraHU3MOB

CaMOCTOsITEIIbHOE OIpPE/ICICHUE 1IeTH yIYeOHOU AeSITSIIbHOCTH U
COoCTaBJICHHE €€ TLIaHa.

OmnpenesieHre OCHOBOIIOJIAralouX MOHITHI: cpea OOUTaHHUS:
BOJIHAs, HA3€MHO-BO3yIIIHAS, TIOYBEHHAsI, Te€Ja APYTUX
OpTaHU3MOB.




Tembl, Bxoasinue B pa3aesbl
NPOrpaMMbI

OcHOBHOE CoaepkaHue mo TeMam

XapakTepHCTHKA 0CHOBHBIX BU/IOB J1eSITeJIbHOCTH 00y4aroLerocs

DKosorudeckne GakTopbl U
[pecypchl

DKoJsiorndeckre GakTopsl U pecypchl. Bausinue
OpraHu3- MOB Ha MIPUPOJHYIO CPELY

CaMOCTOsATEIBbHOE ONpeelIeHNE 11eJIN YueOHOH NesTeIbHOCTH U
COCTaBJICHHE €€ IIJIaHa.

OnpeneneHne OCHOBOIIOJIATAOIINX MOHSITHI: cpesla oOOuTaHus,
PKOJIOTHYECKHE (haKTOphl: a0MOTHUYECKHEe, OMOTHYECKHE,
QHTPOIOTEHHBIE PECYPCHI.

LudgpoBas 1adGoparopusi- 1aTYUKH KHUcCJI0poaa, pH, xjopua-
MOHOB, OCBEIIIEHHOCTH, TEMIIEPATYPbI, OTHOCUTEJIbLHOM
BJIAKHOCTH

Tema: OnpenesieHre CUJIbl BO3AEHCTBUA IKOJIOTHUYECKUX
¢daxkTopos

BJ'H/ISIHI/IeaaKOHOF NYCCKHNX (I)aK-

TOPOB Cpeabl HA OPTaHU3MBI

DKoJ0orn4Yeckue (pakTopsl U UX BIUSHUE HA
opranusMsl. TOJIEPaHTHOCTS.
Jlumutupytromniye GpakTopsl. AnanTamnus
OpPraHU3MOB

CaMOCTOsITENIbHOE ONPE/IeTICHUE LIeIU YUYeOHON AeSITeIbHOCTHU U
cocTaBJieHUE €€ IJIaHa.

OnpenesneHre OCHOBOIIOJIAraoluX NOHITHI: TOJIEPAHTHOCTb,
aantauus, JUMUTHPYOLIE (aKTOpPbL.

Llundposas 1adopaTopusi-IaTUUKHU TEMIIEPATyPbI,
OCBelIeHHOCTH, KHucJopoaa, pH

Tema: «Bausinue coueTaHUSA IKOJOTHIEeCKHUX (l)aKTopOB Ha
MHTCHCUBHOCTD qJOTOCI/IHTe33»




BriusiHue sko1orudeckux (pak- TOpoB
Cpe/ibl Ha OpPraHu3Mbl

Perienre OMOJIOrHYeCcKuX 3a- Jau

Pemienne OWOJIOTMYECKHUX 3ajlady Ha NOPUMEHEHUE IIpaBHUia
TOJICPAHTHOCTH.

Pa3BuTHe MO3HABATEIHLHOTO HWHTEpeca K HU3YUYEHHIO OHOJIOTUH B
MpoIeCcCe N3YUECHHUS JOMOJIHUTEILHOTO MaTeprasia yueOHuKa

Briusinre Koorndeckux ¢Gak- TOpoB
cpeabl Ha OpraHu3Mbl

ccnenoBarenbckas padboTa

Ludposast 1adopaTopusi- 1aTUYNK TEMIIEPATYPbI

Tema: «/lokazareqbCcTBO (HU3NYECKOr0 MeXaHHM3Ma IMpaBHJIa
AJlJIeHa»

BiusHue DKOJIOrH4ecKuX
(bakTOpOB Cpenbl Ha Opra- HU3MBbI

HCCJ’IG,Z[OB&T@HBCK&H pa60Ta

[ndposBast 1abopaTopusi- JATYMK TeMIIepaTyphbl

Tema: <«J/loka3zareqbCcTBO (U3NMYECKOT0 MeXaHHM3Ma MpaBWJa
beprmana»

O06o06maromuil ypok

CaMOCTOSITENIbHBIN KOHTPOJIb U KOPPEKLIUS YUEOHOMN IS TEIbHOCTH C
MCIIOJIb30BAaHUEM BCEX BO3MOKHBIX PECYPCOB ST JOCTHKECHHUS
[MOCTaBJICHHBIX 1IEJICH U pealn3alliy MJIaHOB AesTeIbHOCTH.




Tembl, Bxoasiniue B pa3aeabl
NPOrpaMMbIl

OcHOBHOE CoA€EpRaHue Mo TeMamM

XapaKTepncha OCHOBHBIX BU/I0B 1€ATCJIbHOCTH Oﬁy‘l‘ill{)lIIEFOCSI

[YBepeHHOE HCITOJTb30BaHUE OMOJIOTHYSCKON TEPMHU- HOJIOTHH B
[peaesax U3y4eHHOr 0 MaTepuaina TeEMbI

DKOJIOTHYECKHE COOOIIeCcTBa

buoiieno3. Dkocucrema.
Krnaccudukamus sKkocucTeM.
buoreonienos. Kitaccudukanms
pkocucteM. McKyc- CTBEHHbIE
PKOCHUCTEMBI

OmnpeienieHre OCHOBOIIOJIAraloIuX MOHATHIT: OMOTHYECKOEe
coo0OmecTBO (OMOIEHO03), DKOCHCTEMA, OMOTreoeH03, OUOTOII,
MCKYCCTBEHHBIC DKOCUCTEMBI, JaHAIIa]T.

Vpoxk «Illaru B Megununy»Pa6ot

a ¢ ”THOOPMAIMOHHBIMU UCTOYHUKAMU
1 yaeOHHKOM. Pelrenre Onoiornaeckux
3a- J1a4, CBSI3aHHBIX C IPaKTHYe- CKOU 1
Oy aymiei mpodeccuo- HaTbHOU
IesITeIbHOCTBIO

O1ieHuBaHUE POJIM OHOJIOTUYECKUX OTKPBITUI U COBPEMEHHBIX
1CCIIEJOBAHUI B Pa3BUTUH HAYKHU U

B IPAKTUYECKOU AEATEIBHOCTH JIFOJEH, CBA3aHHON C MEIULIMHOM.
OneHuBaHHE  NIPAKTUYECKOrO M OTUYECKOro  3HA4YeHUs
COBPEMEHHBIX HCClI€IOBaHUN B OMOJIOTUH, MEIUIIUHE, SKOJIOTUHU U

Ap-

EcTtecTBeHHBIC U HNCKYCCTBCH- HbIC
OKOCHUCTCMBI

CpaBHEHHE €CTECTBEHHBIX U
CKYCCTBEHHBIX SKOCUCTEM. DKOCHCTEMBI
roposioB. ['o- poackoii nanamadgT

OmnpeesieHre OCHOBOIIOJIAralouX MOHSITHI: arpoOHOIICHO3,
PKOCUCTEMa ropojia, rOpoJICKOM JIaH ImadT.

EcTecTBeHHBIC U HCKYCCTBCHHBIC
OKOCHUCTCMBI

PerreHne OMOJIOrMYECKUX 3aaa4

Pemenne OMOJOTHYECKHUX
COOOIIIECTB.

PasBuTHE MO3HABATEIIFHOTO WHTEpEca K W3YUYCHHUIO OWOJIOTHH B
MMpOIIeCCe N3YUESHUS JOIMOJTHUTEIIFHOTO MaTepruaia yaeOHuKa

3aJa4  Ha BHJAOBOE pas3HooOpasue




EcTtecTBeHHBIC U HCKYCCTBCHHBIC
OKOCHUCTEMBI

ccienoBaTenbckas pabota

OBJ1aieHre METO1aMM PKOJIOTUYECKUX MCCIIEOBAHNM Ha IIpUMepe
BBIITOJIHEHUs J1a0opaTOpHOil padoTel  «MoaeanpoBaHue
CTPYKTYP M MPOLECCOB, NPOUCXOASIINX B IKOCHCTeMax (Ha
npuMepe aKBAPUYMa)».

udposas 1adbopaTopusi- IATYUK HUTPAT- HOHOB

Tema,: «OueHka cogep:;kaHus HUTPATOB B PACTEHUAX)




Tembl, Bxoasiniue B pa3aeabl
NPOrpaMMbIl

OcHOBHOE CoA€EpRaHue Mo TeMaM

XapaKTepncha OCHOBHBIX BU/I0B 1€ATCJIbHOCTH 06yqammer0c51

O06o06maromuil ypok

CaMOCTOSITENIbHBIN KOHTPOJIb U KOPPEKILIUS YUEOHOM eI TEIbHOCTH C
CIT0JIb30BAaHUEM BCEX BO3MOKHBIX PECYPCOB U1 JOCTUKEHUS
[MTOCTABJICHHBIX LIEJIEH U peain3alluy IUIAHOB IESTEIbHOCTH.

B3anMOOTHOIIIEHUS] OPTaHU3MOB B
bkocucrteme. CuMOnos

DKOJIOTUYECKUE B3aUMOJIEUCTBUS
Opranu3MoB B dkocucteme. CumMo1o3

OmnpenesieHre OCHOBOIIOJIAralouX MOHSATHI: HEHTpaanu3M, CUMON03
(MyTyanu3M, IPpOTOKOOIEpaIus, KOMMEHCAIN3M, HaXJICOHUUECTBO,
KBAPTUPAHTCTBO, TAPa3UTU3M, XUIIHUYECTBO).

[IponykTuBHOE OOlLIIEHHUE U B3aUMOJACHCTBHUE B IIpOLIEcCce
COBMECTHOM y4eOHOM AeATeIbHOCTH C yUETOM MO3UIIUHN APYyTUX
[Y4aCTHUKOB IIPU OOCY’KJAEHUU TUIIOB B3aUMOOTHOILIEHUI
OpPraHU3MOB B SKOCHCTEMAX

BzanMooTHOIICHUS OpraHu3MoOB B
bkocucreme. [lapasutusm

DKOJIOTUMUYECKUE B3AUMOIEUCTBUA
OpPraHu3MOB B DKOCHCTEME.
[TapaszuTn3m. Amanranus

Mapa3uTOB U UX )KEPTB B DBOJIIOIIUN BUJIOB.
[Tapaszutonast

OmnpenesieHre OCHOBOIIOJIATalOIINX MTOHSATHI: Tapa3UTHU3M,
Mapa3uToON/1bl, MUKPOIIapa3uThl, MAKpPOIIapa3uThl, XO35I1H
(OCHOBHOM M MPOMEKYTOUHBIN), IEPEHOCUUK, HUMMYHUTET.

Vpok «Illaru B Mmenuiuny»Padora

Cc "HPOPMAITMOHHBIMU UCTOYHUKAMH U
yueOHuKOM. Pemenne 6nomorndeckux 3aaad,
CBSI3aHHBIX C IPAKTUYECKOHN U Oynyiei
[podecCUOHaIBbHON AeATENbHOCTBIO

O1ieHnBaHNUE POJIM OHOJIOTUYECKUX OTKPBITHII U COBPEMEHHBIX
MCCIEeNOBaHNM B Pa3BUTHM HAYKH U B IPAKTUYECKOU
NIEATEIbHOCTH JIFOAEH, CBA3aHHON C MEAULIMHOM.




BSaI/IMOOTHOI]_IeHI/ISI OpFaHI/ISMOB B
DKOCHUCTEME. XHUITHUYIECTBO

(DKOJIOTrMYE€CKHE B3aUMOACUCTBUS
OpPraHn3MOB B 9KOCHUCTEME. XHUIIIHUYECTBO.
Anantanusi XMIIHUKOB U UX )KEPTB B
PBOJIIOLMU BUJI0B. 3HAUEHHUE XUII[HUYECTBA
B IIPUPOLE.

JlnHaMUKa MOMYJISIIAN XUITHUKA U KEPTBBI

OrnpeiesieHrue OCHOBOMNOJIAraroNuX MOHSITHH: XUIITHUYIECTBO,
KODBOJTIOIMS, IMHAMHWKA MOITY IS XUIITHUKA U JKEPTBHIL.




Tembl, Bxoasinue B pa3aesibl
NMporpaMmbI

OcHOBHOE coflepkaHue

XapaKTepncha OCHOBHBIX BH/I0B 1€ATCJIbHOCTH 06yqammer0c51

B3aumMooTHOIIIEHUSI OPTaHU3MOB B
brkocucTeMe. XUNTHUYECTBO

ccnenoBarenbckas pabora

OBiageHne MeToJaMuy dKOJIOrMYECKUX UCCIIEIOBAaHNM Ha IIpUMeEpe
OpraHv3anyy HaOJIOICHUHN 32 JOMAIIHUMU XUIITHUKAMH.
PazBuTHE yMEHUS OOBSICHATH PE3yIbTaThl OMOJIOTHYECKUX
PKCIIEPUMEHTOB.

Pa3BuTHE TO3HABATEIBLHOTO HMHTEpECa K M3YUYCHUIO OHMOJIOTHH B
MpoIlecce N3YUECHHUS JOTOJTHUTEIIFHOTO MaTepralia yueOHuKa

B3aMOOTHOILIEHUS] OPraHU3MOB B
bKocrucTeMe. AHTHOHO3.
KoHkypeHuus

DKOJOTHYECKHE B3aUMOICHCTBUS
OpraHu3MOB B DKOCHUCTEME.
AHTHOMOTHYECKHE OTHONIEHUA. AHTHOMO3.
Konkypennusi. Paznoob6pasue
OMOTHYECKUX OTHOUIIEHUN

OmnpenesieHre OCHOBOIIOJIAralouX MOHSATHI: aHTUONO3!
AMEHCaJIN3M, aJljIeIoNnaThsl, KOHKYpPEHIUs, TEPPUTOPUATBHOCTD.

O6o006maromuil ypok

CaMOCTOATEIbHBIN KOHTPOJIb U KOPPEKIUs yUeOHOM 1esITeIbHOCTH C
MCIIOJIb30BAaHUEM BCEX BO3MOKHBIX PECYPCOB ISl JOCTUXKEHUS
[MOCTABJICHHBIX L€JIel U peain3aluu IIAHOB JE€ATEIbHOCTH.
J/leMOoHCTpaI|s HaBBIKOB ITO3HaBaTENbHOM peduiekcuu. IIpogykTuBHOE
00IIIeHNE U B3aMMO/IEHCTBHE B MPOIIECCE COBMECTHOM yueOHOM
esITeIbHOCTH € YYETOM NMO3ULHH JIPYTrUX YYaCTHUKOB.

HCMOHCTpaL[I/ISI BJIAACHHA S3bIKOBBIMHM CpCACTBaAMU. YBepeHHoe
MCITOJIb30BaHUE OMOJIOTUYECKOMN TSpMHU- HOJIOTHMKM B MOpcaciaax
M3YYCHHOI'O MaTc€puraljia TEMbI




Okonornyeckas Huma. [Ipa- Buino
ONITUMAIBHOTO (pypa- >KUPOBAHUS

(DKOJIOTHYECKasl HUIIA. 3aKOH
KOHKYPEHTHOT'O UCKItoueHUs. [IpaBuito
OINTHUMAaJIb- HOTO (Pypa>kupoBaHUs

OmnpeesrieHne OCHOBOTIOIATAIOIINX MOHITHH: 9KOJIOTHYecKas HHAIIIA,
3aKOH KOHKYPEHTHOT O UCKJIFOUEHUS, IPABUIIO 0053aTEIILHOCTH
3aIlOJIHEHUS SKOJIOTMYECKUX HUII, MPABUIIO ONTUMAIbHOTO
(bypaxxkupoBanusi.

(DKkoJiornueckas Huia. [IpaBuiio
ONTHUMAJIBHOTO (hypa’kupOBaHUS

ccnenoBarenbckas pabora

OBilaieHre METOIaMH SKOJIOTUYECKUX UCCIIEIOBAHUM Ha TIpUMeEpe
BBITIOJIHEHUSI JabopaTopHOU paboThl «HM3ydyeHue 3K0I0rnuecKon
HUIIN Y Pa3HBIX BUJIOB pacTeHUi». Pa3Butre ymeHust OObSICHAITD
[pe3yIbTaThl OMOJIOTUYECKUX IKCIIEPUMEHTOB.

Pa3BuTHE MO3HABATEIBLHOTO HWHTEpEca K HM3YUYEHHUIO OHOJIOTUM B
[poliecce N3yUYeHUs JOIOJHUTEIbHOIO MaTepraia yueOHuKa

Vpok «lllaru B Mmeguiinay»Pabot

a ¢ ”H(OPMAITMOHHBIMU UCTOYHHKAMU
1 yueOHUKOM. Pemenne Onosoruueckux
3a- Ja4, CBI3aHHBIX C IPAKTUYECKOU U
Oy mytiei mpodecCHOHaTbHOU

eI TeTbHOCTBIO

O1ieHuBaHHUE POJIM OUOJIOTUYECKUX OTKPBITUII U COBPEMEHHBIX
MCCJIEJOBAHUN B Pa3BUTHUU HAYKHU U B IIPAKTUYECKOU
eI TeJIbHOCTH JIIOAEH, CBSI3aHHON C MEIUITUHOM.




Templ, BXoAsIIMe B pa3aeiabl
NMPOrpaMMbI

OCHOBHOE cojiepKaHue

XapakTepHCTHKA 0CHOBHBIX BU/IOB J1eSITEJIbHOCTH 00y4aroLerocs

M cnonp30BaHre TPHUOOPETEHHBIX KOMIIETCHIIMHA B TIPAKTHYECKON
eI TEIILHOCTH U TOBCEIHEBHOM YKU3HU TSI (DOPMHUPOBAHUS OITBITA
IesITeTbHOCTH, MPEAIIESCTBYIONIEH TTpodeccuoHaIbHON

Bunosast 1 npocTpaHCTBEHHAs
CTPYKTYypa 3KOCHCTEMBI

CTpykTypa  3KocucTembl.  BuaoBas
CTpYKTYypa. IIpocTpancTBeHHas
CTPYKTypa

OmnpenesieHHe OCHOBOIIOJIAralouX MOHSATHI: 30011€HO03, CTPYKTypa
cooO0mIecTBa: BUAOBAs CTPYKTYpa, MPOCTPAHCTBEHHAsI CTPYKTYypa
co00111ecTBa, IPYCHOCTH, (PUTOLICHO3.

Buaosas u npocTpaHCTBEHHAas
CTPYKTypa 3KOCHCTEMBI

Penienne OMOJIOTHYECKUX 3a1a4

Permmenre OMOTOTHUYSCKUX 3aJa4 110 5KOJIOI'nHu COO6H_I€CTB.
Pa3zBuUTHE MO3HABATCIBHOTO HHTCpCCa K HU3YUYCHUIO OHOJIOTHUH B
MIPOUCCCC U3YUCHUS JOITOJTHHUTCIBHOI'O MaTtcpurajia y‘IeGHI/IKa

Vpok «lllaru B Mmeguiimay»Pabot

a ¢ ”HPOPMAITMOHHBIMU HCTOYHUKAMU
1 yaeOHUKOM. Pemenne Onosorunueckux
3a- 1a4, CBSI3aHHBIX C IPAKTUYECKOU 1
Oyaymiei mpodeccCuoHaTbHOU
esITeIbHOCTBIO

O1eHUBaHNUE POJIM OMOJIOTHYECKUX OTKPBITHH M COBPEMEHHBIX
MCCJIEJOBAHUN B PAa3BUTHU HAYKU U B IPAKTUYECKOU

eI TeJIbHOCTH JIIOAEH, CBI3aHHON C MEIUIIUHOM.

OneHuBanne MPaKTUYECKOTO u ATHYECKOTO 3HAYCHUS
COBPEMEHHBIX HCCJICIOBAaHUN B OMOJIOTUM, MEJIUITUHE, YKOJIOTHH U

1p.

O06o006maromuii ypok

CaMOCTOSITENIbHBIN KOHTPOJIb U KOPPEKLIMS YUEOHOM NesITeIbHOCTH
C MCIOJIb30BAaHNEM BCEX BO3MOXKHBIX PECYPCOB JJIsI JOCTHUKEHUS
TOCTABJICHHBIX eIl U pealn3aliiy TUIAHOB JIESATEIbHOCTH.




Tpoduueckas CTpyKTypa 3KOCUCTEMBI

Tpoduueckas crpykrypa. [lumesas nens.
[TumeBasi cetb. ABTOTpOo(dBI. ['eTeporpodsi.
IIponyuentsl. KoHcymMeHThI. PegylieHThI

OmnpeienieHre OCHOBOIIOJIAratoIuX MOHATHI: Tpouueckas
CTPYKTYypa, MUILEeBasl LIelb, MUIIEBasi CETh, aBTOTPOQHI,
reTepoTpOdbI, MPOIYLIEHTHI, KOHCYMEHTHI, PEAYLIEHTHI.




Tembl, Bxoasiue B pa3aesbl
NMPOrpaMMbIl

OcHoBHOE CoJiepkaHue mo TeMmam

XapakTepHCTHKA 0CHOBHBIX BU/IOB J1eSITEJIbHOCTH 00y4aroLerocs

DopmupoBaHre COOCTBEHHOMW MO3UIIUU 110 OTHOIIISHUIO K
OHoJIOTUYEeCKO HH(pOPMAIIUH, TOTYYaeMOM U3 pa3HbIX
MCTOYHHKOB.

cnons3oBanue cpeacts HWKT B pemieHnd KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 3a7a4.

Permmenue OMOJIOTHYECKUX 3a71aq HaA NpHUMEHEHHUE
PKOJOTMYECKHUX 3aKOHOMEpHOCTEeN (mpaBul)

Tpoduueckas CTpyKTypa KO-
CHCTEMBI

HCCJ’IGI{OBEITCJIBCKB.H pa60Ta

OBJazeHre METOJaMH SKOJIOTHYECKUX UCCIIEJOBAHUI Ha MpUMepe
BBITTOJIHEHU S MCCIIEJOBATEIbCKON paboThl «OnrcaHue SKOCUCTEM
CBOEH MecTHOCTHY. Pa3BuTne yMeHus OObsICHATH PE3yJIbTaThI
OMOJIOTUYECKUX IKCIIEPUMEHTOB.

Pa3BuTHE MO3HABATEILHOTO MHTEpECa K M3yYCHUIO OMOJIOTHHU B
[poliecce N3yUYeHUs JOMOJHUTEIHbHOIO MaTepraia yueOHuKa

Vpok «lllaru B Mmeguiimay»Pabot

a ¢ ”HPOPMAITMOHHBIMU UCTOYHUKAMU
1 yaeOHUKOM. Pemenne Onomorunueckux
3a- Ja4, CBSI3aHHBIX C MPAKTUYECKOU U
Oyytieit mpodecCHoOHAITLHON
esITeIbHOCTBIO

OueHnBaHUE POJIU OUOJIOTUYECKNUX OTKPBITHII U COBPEMEHHBIX
VCCJIEJOBAHUI B Pa3BUTHUM HAYKHU U B IPAKTUYECKOU
EeATCIIbHOCTH JIFOACH, CBSI3aHHOM C MEIUIIMHOMN.




[TumieBrIe CBSI3U B DKOCHUCTEME

OOMEH BEIIeCTBOM M DHEPTHUEH B
brocucteme. [Tumessie cBsi3u B
PKOCHCTEME.

Turbl numeBsIx merneil. Oco- OeHHOCTH
MUIIEBBIX 1IEMel Ha CyIIe U B OKE€aHe

OmnpeiesieHrne OCHOBOIOJIATAIONIUX TTOHSITUIA: MUIIEeBAast 1ETb:
TeTpUTHAS, MAaCTOUIITHAS, allBEJUIHHT, (P)OTHUECKasi 30HA, JOXKIb
TPYIIOB.

DKOJOTUYECKUE TTUPAMUIbI

DKonornyeckue nupamuisl. [IpaBuio
PKOJIOTMYECKON MUPaMUIbI

OrmnpeeieHre OCHOBOIIOJAralONINX MOHSTHI: IMHUpaMHUIa: 4YHCed,
Oromacc, SHepTHUH.




Tembl, Bxoasiue B pa3aeibl
NMporpaMmbI

OcHOBHOE CoaepkaHue Mmoo TeMamM

XapaKTepncha OCHOBHBIX BU/I0B 1€ATCJIbHOCTH 06yqammer0c51

CamocrosiTenbHast ”HGOPMAIMOHHO-TIO3HABaTeIbHAs
esITeIbHOCTh € PAa3JIMYHBIMHA UCTOYHUKAMU UH(opmaruu oo
OCOOCHHOCTSIX MUIIEBBIX CBSI3EH B pa3IMYHBIX YKOCHUCTEMAX, €&
KpPUTHUUYECKasi OLICHKA U HHTEPIIPETaIHSI.

JKOJIOTMYECKUE MUPAMUIbI

Perienre OMOJIOrHYeCcKuX 3a1a4d

Perrenre OMOITOTHUECKUX 3aJaa4 110 3KOJIOTuHn COO6HICCTB.
Pa3zBuTHE MO3HABATEIILHOTO HHTCpECa K U3YUYCHHUIO OHOJIOTHUH B
MMPOLECCC N3YUCHUS JOIMOJITHUTECIIBbHOI'O MaTCpualia yqe6HI/IKa

Vpoxk «Illaru B Mmeauuuay»Padot

a ¢ ”H(QOPMAITMOHHBIMU UCTOYHUKAMH
1 yueOHnKoM. Perenue
OMOJIOTMYECKUX 3a/1a4, CBSI3aHHBIX C
MPaKTUYECKOU U Oy my1en
MpodeCcCHOHAILHOM JIESTETbHOCTHIO

O1ieHnBaHNUE POJIM OHOJIOTUYECKUX OTKPBITUII U COBPEMEHHBIX
VCCJIEJOBAHUI B Pa3BUTHUM HAYKHU U B IPAKTUYECKOU

eI TeJIbHOCTH JIIOAEH, CBSI3aHHOM C MEJIUITUHOM.

OueHUBaHUE  NPAKTUYECKONO0 W OTUYECKOTO  3HAUYCHUS
COBPEMEHHBIX MCCIIEAOBAHUN B OUOJIOTMH, MEAULIMHE, YKOJIOTUHU
1 JIp.




O06o06maromuil ypok

CaMOCTOSITENIbHBIN KOHTPOJIb U KOPPEKILHUS YUEOHOM eI TEeIbHOCTH
C MCIIOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB sl JOCTUKEHHUS
[MTOCTABJICHHBIX LIEJIEH U peain3alluy IUIAHOB AESATEIbHOCTH.

KpyroBopor BemiecTB U 1mpe-
BpallleHHE YHEPTUU B SKOCHUCTEME

[ToTOKM PHEPrUu U BEIIECTBA B
pkocucremax. OCOOEHHOCTH MepeHoca
bHEpruu B skocucteme. Kpyrosopot
BeriecTB. KpyroBopoTsl OMOreHHBIX dJ1e-
MCHTOB Ha CyIlIe U B OKEaHe

OmnpenesnieHre OCHOBOIIOJIATAIOIINX MTOHSITHI: TOTOK BEIIECTBa,
IIOTOK DHEPIruu, OMOreHHEbIE J3JICMCHTHI, MaKpOTpO(i)HLIC BCIICCTBA,
MHUKpPOTpOGHBIE BEIIEeCTBA.




Tembl, Bxoasimue B pa3aeJabl
NMPOrpaMMbI

OcHOBHOE CoA€EpRaHue Mo TeMaM

XapaKTepncha OCHOBHBIX BU/I0B 1€ATCJIbHOCTH Oﬁy‘l‘ill{)lIIEFOCSI

[IpoAyKTHBHOCTH COOOIIIECTBA

[IponyuupoBanue (cozganue)
6ruomaccbl. OCHOBHBIE 3aKOHOMEPHOCTHU
npoayuupoBaHusi. Muposoe
pactpeniesieHrue OMoMacChl U MEPBUYHOU
IPOAYKIINU

OrnpeeieHre OCHOBOIOIATAIOIINX TOHSTHH: MPOJYKTUBHOCTh
PKOCHCTEM: BaJOBasl, YUCTAST, IPOAYKIIHS: OHMOJIOTHYECKasl, YICTasl,
[epBUYHAs; JIbIXaHUE COOOIIEeCTBA.

(DKoJIoruuecKas CyKHeCCusa

DKOJOru4ecKas CyKIeccus U eé
3HayeHue. Ctaauu Cyk- EeCCUun

OnpeneneHre  OCHOBOIIOJArarOlUX  MOHATHH:  CYKILECCHS:
[epBUYHAsE MU BTOpPUYHAs, aBTOTpo(pHass U rerepoTpodHasi;
oO111ee JbIXaHHuE COOOIECTBA.

(DKoJIoruuecKas CyKHeCCusa

HCCJ’IGI{OBEITCJ'IBCK&H pa60Ta

OBJazeHne METOJaMH KOJIOTHUECKUX UCCIIEIOBAaHUM Ha TpUMepe
BBIITOJIHEHUSI 1a00paTOpHOU pabOThI

«MonaenupoBaHue CTPYKTYP U IPOIIECCOB, MPOUCXOISIIINX B
bKOocucTeMax (Ha mpuMmepe akBapuyma)». PazButue ymenus
0OBSCHATH PE3YJIbTAThI OMOJIOTHYECKUX IKCIIEPUMEHTOB

CyKII€CCHOHHBIE U3MEHEHUS.
3HaueHHE CYKIIECCUH

CamopasBuTHue coobIiecTna.
[IpOoTOHKATETFHOCTE CYKIIECCHU.
3HaYCHNE IKOJTOTHISCKUX CYKIIECCHI

OnpeesieHre OCHOBOINOJIAraloUX MOHATHI: CyKIeCCusl,
CaMOpa3BUTHE COOOIIECTBA, IPOJOIKUTEIBHOCTh CYKIIECCUU,
CTaJluU CyKIIECCHUU.

[IponykTnBHOE OOmIEHHME W B3aUMOJICHCTBHE B IpOIECCe
COBMECTHOI y4eOHOM NeATeIbHOCTH C y4ETOM IMO3WIUNA JIPYTrHUX
Y4aCTHUKOB.

Pa3BuTHE MO3HABATEILHOIO MHTEpECAa K M3YyYEHHUIO OMOJIOTHHU B
[polecce U3yUYeHUs JOMOIHUTENBHOIO MaTepruana yueOHuKa




Vpoxk «Illaru B Mmeguuay»Pador

a ¢ MTHOOPMALIMOHHBIMU UCTOYHUKAMU
1 yueOHUKOM. Perienne OMonornyeckux
3a- 1a4, CBA3aHHBIX C MPAKTUYECKON 1
Oymytiei mpodecCHoHaTbHOU
esITeTbHOCTBIO

O1ueHuBaHUE POJIM OMOJIOTUUYECKHUX OTKPBITUH U COBPEMEHHBIX
HCCJIEIOBAaHUM B Pa3BUTUU HAYKU U B IIPAKTUUECKOMN
eI TEIIbHOCTH JIIOACH, CBSI3aHHON C MEIUITHHOM.

O06o0maroIuil ypok

CaMOCTOATEIbHBIN KOHTPOJIb U KOPPEKIMs yUeOHON eI TeIbHOCTH
C MCIIOJIb30BAHUEM BCEX BO3MOXKHBIX PECYPCOB I JOCTUKEHUS
[TOCTABJICHHBIX LIEJIE€N U peal3alliuy IJIAHOB JESTEJIbHOCTH.
/lemoHCTpanus HaBBIKOB [TO3HABATEIbHON pedIIeKCHU.




Tembl, Bxoasimue B pa3eJibl
NPUMEPHON MPOrpaMMblI

OcHOBHOE CoaepkaHue mo TeMam

XapakTepHCTHKA 0CHOBHBIX BU/IOB /IeSITEJIbHOCTH 00y4ar0LIerocs

[IponykTBHOE OOIIEHHME U B3aUMOJICHCTBHE B MPOILIECCE COBMECTHOU
YydeOHOW JeATeTbHOCTH C YyYETOM TIO3WIUN JAPYrUX YYacTHHUKOB
1esITeIbHOCTH.

JleMoHCTpalmusi  BJIQA€HUSI  SA3BIKOBBIMH  CpEICTBAaMHU.  YBEPEHHOE
MCIIOJIb30BaHUE OMOJIOTMYECKON TEPMHUHOJIOTHH B MpeJesiax W3y4YeHHOIro
MaTepuaia TeMbI

HOCJ’IeI[CTBI/IH BIIWAHUWA pI(S) o
TCJIbHOCTH YCJIOBCKa Ha JKO-
CHCTCMbI

PKOCUCTEMBI.

3arpsisHEHUE NPUPOTHOUN Cpedbl.
MOHUTOPUHT OKPYKAIOIIEH
cpensbl. [Ipupogooxpannoe
CO3HAHUE

BriusHue ACATCIIbHOCTHU YCJIOBCKA Ha

OnpeneneHre OCHOBOMNOJIAraroMX NOHITUM: 3arpsi3HeHrne (IIPUPOIHOE U
QHTPOIIOTECHHOEC), TIpeaebHo nonyctumsblii copoc (ITJC), mpeaenbHoO
nonmyctumast konuenrtpauusa (I1/1K), MoHuTOpHHT OKpyX)arolieit cpensl,
[IPUPOTOOXPAHHOE CO3HAHUE.

Lludpoas JgadopaTopusi- AATYUKH TeMIIEPATYPbI,
OTHOCHUTEJIbHOMN BJIA’KHOCTH Bo3ayxa, pH

KHCJI0poaa,

Tema: «[lapuukoBblii 3 deKT U 1J100aJIbHOE NOTENJIEHUE)

HOCHCI[CTBI/IH BIIUSIHUA acsa-
TCJIBbHOCTH 4YCJIOBCKa Ha J3KO-
CUCTCMbI

HCCJ’IC}IOB&TCHLCK&H pa60Ta

OBirageHne METOIaMH YKOJIOTMYECKUX UCCIEAOBAaHUN HA IpUMeEpPe
BBIIIOJIHEHUS JIA00OPATOPHOH padoThl «OUeHKa AHTPONOIeHHbIX
M3MCHCHUU B IPHPOIE».




O6061maronuil ypok

CaMOCTOATEIbHBIN KOHTPOJIb U KOPPEKIMs yUeOHOH 1esITeIbHOCTH
C MCIIOJIb30BAaHNUEM BCEX BO3MOXKHBIX PECYPCOB ISl JOCTUKEHUS
[MTOCTABJICHHBIX LIEJIEH U peaIn3alluy IUIAHOB AESTEIbHOCTH.

O06o06maromuil ypok-kKoHde-
[PEHITHS 10 UTOramM y4eOHO-
MCCIEeN0BAaTEIIbCKON U MPOEKT-
HOM AesiTeIbHOCTH (2 u)

[IponykTBHOE OOIEHWE W B3aWMMOJICHCTBHE B MpoIllecce
COBMECTHOM YYEOHOM NESTENLHOCTH C YYETOM MO3UIMHN APYyrux
y4aCTHUKOB.

CamocTosTeabpHass HHGOPMallMOHHO-II03HABATEIbHAS
esITeIbHOCTD C PAa3JIMYHBIMHA UCTOYHUKAMU UH(opmamuu, e
KpPUTHUYECKasl OLIEHKA U UHTEpIpeTarusl.

DopmupoBaHre COOCTBEHHOM MO3ULIMU 110 OTHOUICHHUIO K
O1OJI0rnuecKoi nH(pOopMaLNH, ITOJIy4aeMOM U3 pa3HbIX
MICTOYHUKOB.

Mcnone3zoBanue cpeacrs HWMKT B pemreHun KOTrHUTUBHBIX,
KOMMYHUKATHBHBIX U OpraHU3allMOHHBIX 3a/1a4.

OBilafieHre METOJaMU HAy4YHOT'O ITIO3HAHUS, UCIIOJIb3yEMBIMU IIPU
OMOJIOTMYECKUX UCCIIEIOBAHUIX B MIPOIECCE BHITTOJIHEHUS
ilmabopaTopHBIX padoT.

PazBuTHE yMEHUS OOBSICHATH PE3yIbTaThl OMOJIOTHYSCKUX
PKCIIEPUMEHTOB.

Perenne 6MOIOTMYECKUX 3a/1a4.

Pa3BuTHE MO3HABATEIILHOIO MHTEpEca K M3Yy4YEHHUIO OMOJIOTHU B
MpOoLIeCCe N3YUYCHUS JOMOJHUTEIFHOIO MaTeprana yueOHuKa




Tembl, BXoAsimIME B pa3/eJibl
NPOrpaMMbIl

OcHOBHOE coftepkaHue

XapaKTepncha OCHOBHBIX BU/I0B 1€ATCJIbHOCTH Oﬁy‘l‘ill{)lIIEFOCSI

Opranusanus NOArOTOBKH K
EI'D

CamocTosiTesibHasi MH(QOPMAIIMOHHO-TIO3HaBaTeIbHas ASSITSIIbHOCTh
C pa3JIMYHBIMHU UCTOYHUKAMH WHpopManmu. OBIIageHne METOIaMH
HAYYHOI'O ITO3HAHUA, UCIIOJIb3YyCMbIMU IIPHU 6I/IOJIOFI/I‘ICCKI/IX
MICCJICIOBAHUAX B MPOILIECCE BBHITIOJIHEHUS J1ab0opaTOpHBIX padoT.
Pa3zBuTHE yMEHHS OOBSICHATD PE3yIbTaThl OMOJIOTHYECKIX
PKCTICPUMEHTOB.

Perenre OMOJIOrMYEeCKUX 3ajad.

PaBBI/ITI/Ie ITO3HABATCJIBHOTI' O HHTepeca K I/I3yquI/IIO 6I/IOHOFI/II/I B
MpoIlecce N3yUEeHHUS JOMOJTHUTEIIFHOTO MaTepralia yueOHuKa

BuocchepHbin ypoBeHb (30

4)

brocdepnslii ypoBeHb: 00111as1
XapaKTepucTUKa. YuyeHue B.
1. Bepnajckoro o ouocdepe

buocdepa. Yuenne o
orocdepe. dKuBoe BemecTo u
ero poJib B bunocdepe.
Hoocdepa

CaMOCTOSATEIRHOE OTPEeICHHE [IEJIH yYeOHOH IesITeTbHOCTH 1
COCTaBJICHHE €€ IIIaHA.

OmnpeneneHre OCHOBOIIOJIATaloIINX MTOHATHI: 6uocdepa,
Hooc(depa, ’KUBOE BEIIECTBO, OMOr€HHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO.




DopmupoBaHUE COOCTBEHHOW MO3UIIUH 1O OTHOIIECHHUIO K
OMOJIOTUYECKOU HH(GOPMAITAH, ITOJTydae- MO U3 pa3HbIX
MCTOYHHUKOB.

Pa3BuTHE NO3HABATEJIBLHOTO HMHTEpeca K HM3YYEHHUIO OMOJIOTMU B
MPOLIECCE U3YUYCHUS JOITOJHUTEIIFHOIO MaTepraia ydeOHuKa

Vpoxk «lllaru B Mmegumuay»Padot

a ¢ MH(GOpPMaIIMOHHBIMHU
MCTOYHUKAMHU U yYCOHUKOM.
Perienrie OMOJIOTMYECKUX 3a-
tad, CBSI3aHHBIX C
[IpaKTUYECKOH U Oyay1ieit
rnpodeccuoHanIbHOM

e TEeITbHOCTHIO

OlieHUBaHKUE PO OMOJIOTHYECCKUX OTKPHITUU U COBPEMEHHBIX
icCcIeI0OBaHUM B Pa3BUTHUU HAYKU U

B NPAKTUYECKOU AE€ATEILHOCTH JIIOAEH, CBI3aHHOW C METUITUHOM.
OueHuBaHUE NPAKTUYECKOTO U 3TUYECKOI 0 3HAYECHHUSI COBPEMEHHBIX
VCCJICJOBAaHUI B OMOJIOTHH, MEJIUIIMHE, SKOJIOTHHU H .

KpyroBoport BeniecTB B buochepe

[ 106anbHBIM
OHMOTeOXMMHUYSCKUH
KPYTroBOPOT(OMOT€OXUMHUYECK
Wit K1), 3aKOH TII00aTbHOTO
3aMbIKAHUSI
OMOreOXMMHUYECKOTO
KpyroBopoTa B 6uocdepe.
Kpyeosopomui ewyecmea 6
Oouocgepe

OmnpenenieHre OCHOBOIIOJIATAIONINX MOHITHH: OMOT€OXUMHUYECKUN
[IMKJI, 3aKOH TII00ILHOTO 3aMbIKaHHUSI OMOTEOXUMHYECKOTO
KpyroBopoTa B 6uocdepe.




Tembl, BXxoasimue B pa3aeabl
NMPOrpaMMbI

OCHOBHOE cofiepKaHue

XapakTepHCTHKA 0CHOBHBIX BU/IOB J1eSITeJIbHOCTH 00y4aroLerocs

DopmupoBaHUE COOCTBEHHOW MO3UITAH 10 OTHOIIICHUIO K
0HO0JIOTMYEeCKO HH(POPMAIIUH, TOTYYaeMOil U3 pa3HbIX HCTOYHUKOB

KpyroBopor BemiecTs B O1o-
chepe

Penienrie OMOJIOrH4ecKuXx 3a-
nay

Pernenne OMOJIOrnYeCcKuX 3a1a4 Ha OMOreOXUMHUYECKUE TUKITBI.
Pa3BuTHe 1O3HABAaTEIBHOIO HMHTEpPEcCa K H3YYCHUIO OWOJIOTUU B
MpoIlecce N3yUeHHUs JOMOJTHUTEIIFHOTO MaTepruala yueOHuKa

Vpoxk «Ilaru B Meguiunay»Pabot

a ¢ ”HQOPMAITMOHHBIMH
MCTOYHUKAMHU U yYEOHUKOM.
Pernenne OMOIOrHYecKux 3a-
I1a4, CBSI3aHHBIX C TPaKTHU4e-
CKOM u Oyymiei nmpodeccuo-
HAJITBHOU JAEATEIbHOCTHIO

O1ieHuBaHUE POJIM OHOJIOTUYECKUX OTKPBITUH U COBPEMEHHBIX
MCCJICJOBAaHUI B pa3BUTHUU HAYKU U B IPAKTUYECKOHN AEATEIBHOCTH
III0AeH, CBA3aHHOM C MEIUIIMHOM.

O6o006maronuii ypok

CaMOCTOSITENIbHBIN KOHTPOJIb U KOPPEKLIUS YUEOHOM IeSTEIbHOCTH C
MCII0JIb30BAaHUEM BCEX BO3MOXKHBIX PECYPCOB JJIsl JOCTUKEHUS
[TOCTABJICHHBIX LIEJIEH U peaIn3alluy INIAHOB IESTEIbHOCTH.
JlemMOHCTpaIusi HaBBIKOB MO3HaBaTEIbHON pediiekcun. IIpoxykTuBHOE
00IIIeHUE U B3aUMOJICICTBUE B MMPOLIECCE COBMECTHON yueOHOMU
NEATEIbHOCTHU € YYETOM IO3ULHUI IPYTUX YYACTHUKOB.
JleMOHCTpaLus BIIAACHUS SA3BIKOBBIMU CPEICTBAMHU. YBEPEHHOE
MCIIOJIb30BaHUE OMOJIOTHYECKON TEPMHHOJIOTMM B  Ipejesax
M3y4YEHHOI0 MaTepraia TEMBbI




DBosronHs 6nocdepsl. 3a-
[POXKJICHUE YKU3HHU

OCHOBHBIC 3TAIlbl PA3BUTHS
onochepsbl. 3apoxkacHNE
PKU3HHAU

OmnpeaenieHre OCHOBOIOIArarouX NoHsIThii: popmarnus Hcya,
[MepPBUYHBIN OYyJILOH, MUKCOTPO(HI.

DBosronus uocdepsl. Kuc-
ITOpOTHAST PEBOJTOLIHS

Posb mporieccoB pOTOCHHTE3A
U TBIXAHUS B DBOJIFOLIHU
orochepsl. Biusaue yemoBeka
Ha PBOJIOLIMIO Onochepnl

OmnpenesneHre OCHOBOMOJIAralOIIUX MOHITUH: METAaHOT€HHBIC apXeH,
boTorpodrl, Touka [Tactepa, KuciIopoaHAS PEBOTIOIIHS.
[IpoaykTHBHOE OOIIIEHNE U B3aUMOJCHCTBHE B IIPOLIECCE COBMECTHOM
y4eOHOH IEeSATEILHOCTH C YIETOM




Tembl, BXxoasimue B pa3aeabl
NMPOrpaMMbI

OcHOBHOE coflepkaHue

XapaKTepncha OCHOBHBIX BU/I0B 1€ATCJIbHOCTH 06yqammer0c51

MO3UIIUI IPYTUX YYaCTHUKOB IMPHU 0OCYKIASHUU NPOOIIeM
PBOJIOIINH OMOCchEephl U POJTH YeJIOBEKa B HEH.

Vpoxk «lllaru B Mmegumuay»Padot

a ¢ ”HQOPMAITMOHHBIMH
MCTOYHUKAMHU U yYEOHUKOM.
Perienre OMOJIOTMYECKUX 3a-
1ay, CBsI3aHHBIX C TPaKTU4e-
CKOI 1 Oymyieit mpodeccro-
HaJIbHOW JEesITeJIbHOCThIO

O1ieHnBaHNUE POJIM OUOJIOTUYECKUX OTKPBITHI U COBPEMEHHBIX
MICCJIETIOBAHUN B PA3BUTHUN HAYKHU U B IPAKTUYECKOMI
NeATCIIbHOCTH JIFOACH, CBSI3aHHOU ¢ MEIUIIUHOMN.

OueHnBaHue MPaKTUYECKOT O u 3TUYECKOTO 3HAYEHUS
COBPEMEHHBIX MCCIIEJOBAHUN B OMOJIOTUH, MEIUIIMHE, SKOJIOTUHN U

Ap-

OO6o01aronuil ypok

CaMOCTOSATEIbHBIN KOHTPOJIb U KOPPEKIUsI yUeOHOM 1esITeIbHOCTH C
MCIIOJIb30BAHUEM BCEX BO3MOKHBIX PECYPCOB ISl JOCTHIKEHUS
[MOCTABJICHHBIX L€JIel U pealn3aluu ILIAHOB JE€ATEIbHOCTH.
J/leMOHCTpaI¥s HaBBIKOB ITO3HaBaTENbHOU peduiekcuu. IIpoaykTuBHOE
00IIIeHNEe U B3aMMO/JIEHCTBHE B MPOIIECCE COBMECTHOM yueOHOM
EesITeIbHOCTH € YYETOM NMO3ULMH IPYTrUX YYaCTHUKOB.
JlemoHCTpauusi BiaJ€HUS S3BIKOBBIMH CpPEJACTBAMH. Y BEpPEHHOE
MCIIOIb30BAaHUE OHOJIOTUYECKONH TEPMHMHOJOIMM B  IIpelesax
M3y4EHHOI'0 MaTepuaia TeMbI

HpOI/ICXO)KI[eHI/IC JKU3HHU Ha 3emiie

[ urores3sl o IPOUCXOKACHUN
PKHU3HHN

OtnpeiesiecHrue OCHOBOIIOJIAraroIIuX MOHITHH: KPEeallmOHNU3M,
CaMOMNPOU3BOJIBHOE 3apOKACHUE KU3HHU, TTAaHCTIEPMUS,
Onoxummuueckas 3Bojronus, abuorenes, PHK-mup.




Vpoxk «lllaru B Mmegumuay»Padot

a ¢ nH(GOPMAITMOHHBIMHU
MCTOYHUKAMHU M YICOHUKOM.
Penienne OMOJOrHYECKHUX 3a- Jady,
CBSI3aHHBIX C MMPaKTHUYe-

OueHuBaHUE PO OMOJOTHUECKHUX OTKPBITUH U COBPEMEHHBIX
lCCJIEAOBAaHUN B pa3BUTUN HAYKHU U
B IPAKTUUECKOMN JIEATEIIBHOCTH JIFOJIEN, CBSI3aHHOU C MEIULIMHOM.




Tembl, BXoAsimIME B pa3/eJibl
NPOrpaMMbl

OcHOBHOE CoAEpRaHuE MO TEMaM

XapaKTepncha OCHOBHBIX BU/I0B 1€ATCJIbHOCTH 06yqammer0c51

CKOM m Oyytiei mpodeccro-
HaJIbHOU NESITEIbHOCTBIO

OLICHI/IBaHI/Ie IPaKTHUICCKOro u 9THYCCKOI'O 3HA4YCHUA
COBPEMCHHBIX I/ICCHCI{OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MECOIHUIIMHEC, DKOJOI'UHN U

Ap-

CoBpEMEHHBIE IPEICTABICHUS
0 BOSHUKHOBEHUU KU3HU

(OCHOBHBIC dTaIlbI
(bopMHUpOBaHUS KHU3HU. DTl
XUMHUYECKOU dBOJIIONHUN. DTan
Mpe10NOTOTrUIECKOMN
YBOIIOLIUU. Bruogorunyeckui
STall YBOJIONUHA. | UTTOTE3hI
[MPO- UCXOKICHUS DYKaApHUOT

OHpCIIeJIeHI/Ie OCHOBOITOJararommux HOHSITHH: dTanbl aduoreHesa:
XUMHUYCCKas 5BOJIONMNA, npez{6nonornquKaﬂ 9BOJIFOIIMA,
OHOJIOrHYECKast OBOJIOO MU, TUIIOTEC3bI MPOUCXOKIACHUS
3yKapHOTquCKOﬁ KJICTKHU. MHBaruHaliuoOHHasi, CUMOHOTHYECKAS.

DdopmupoBaHuE COOCTBEHHON MO3UIIUU 1O OTHO- LIEHUIO K
OHOJIOTMYEeCcKO MH(OpMALIUH, TOTyYae- MOM U3 pa3HbIX
MCTOYHHUKOB




Pa3BuTHE )XU3HU Ha 3eMIIE.
Karapxeii, apxei u mpoTepo-
301

["eonmornueckas ucrtopus
3emuin. Don. Dpa. [lepuos.
Onoxa. Karapxeit. Apxei.
[IpoTepozoit

OnpeneneHne 0OCHOBOIIOJIAraouX NOHATHI: S0H, 3pa, NEPHUO/,
brioxa, KaTapxeu, apxei, nmporepo3oi. [IpoagykTuBHOE 0OIIICHNE U
B3aMMO/ICHICTBUE B MMPOLIECCE COBMECTHON yueOHOMU eI TEIbHOCTH C
yu€TOM NO3ULUN JIPYTUX YYACTHUKOB IIPU OOCYXKISHUU NTPOOIEeM
BO3HUKHOBEHMS U PA3BUTHUSI )KU3HU HA 3eMIIe.

CamocTosiTesbHasi TH(POPMAaIMOHHO-TI03HABATEIIbHAS 1€ATEIBHOCTD C
[pa3IMYHBIMU UCTOYHUKAMH MH(OPMaIMU 00 OCHOBHBIX dTarax
PBOJIIOLIMA OPraHUYECKOro Myupa Ha 3emie, €€ KpuThdeckas OleHKa
1 UHTEPIIpETALIM.

DopmupoBaHNE COOCTBEHHOW MO3UIIMH 10 OTHOIISHUIO K
Orosiornueckoil nHpopmauu, NojryyaeMon U3 pa3HbIX HCTOYHHUKOB.
Pa3BuTHE NO3HABATEJIBLHOIO MHTEpECca K HU3YUYEHHIO OMOJIOTHH B
[poliecce N3yUYeHUs JOIOJHUTEIbHOIO MaTepraia yueOHuKa

PazBuTHe )KU3HU HA 3EMIIE.
[Tasreo30it

['eonornueckas ucropust 3eMiIu.
[Taneo3oit

OrnpeiesieHre OCHOBOIIOJIAraloIIMX MOHATHH: (haHepO30i, aeo30i,
KeMOpHI, OpAOBUK, CUITYP, IEBOH, KapOOH, IEPMb.

[IponykTuBHOE OOILIIEHHUE U B3aUMOJACHCTBHUE B IIpOLIecCce
COBMECTHOU y4eOHOU AeSITEIbHOCTH C YUYETOM MO3UIUN APYTUX
[Y4aCTHMKOB IpH 00CY>KI€HUU ITpo0OJIeM BOZHUKHOBEHUS U PAa3BUTHS
PKU3HU Ha 3eMile.

CamocTosiTesbHasi HH(POPMAIMOHHO-TIO3HABATEIIbHAS 1€ATEIBHOCTD C
[pa3IMIHBIMHU UCTOYHUKAMU UH(pOpMaImu 06 OCHOBHBIX dTarax
PBOJTIOIMM OPTaHUYECKOI0 MUpa Ha 3emJie, €€ KpUTHUYeCKasi OlleHKa
11 MTHTEpIIpeTaIusl.




Tembl, BXxoasimue B pa3aeabl
NMPOrpaMMbI

OcHoBHOE CoJiepkaHue mo TeMam

XapakTepHCTHKA 0CHOBHBIX BU/IOB J1eSITEJIbHOCTH 00y4aroLerocs

DopmupoBaHUE COOCTBEHHON MO3UIIUH 1O OTHOIIICHUIO K
Oronornyeckoit mHpopmMauu, Nory4aeMon U3 pa3HbIX HCTOYHUKOB.
Pa3BuTHE NO3HABATEIBLHOTO HMHTEpECa K HM3YUYCHUIO OHOJIOTHH B
[poliecce N3yUYeHUs JOIOJHUTEIbHOIO MaTepraia yueOHuKa

PazBuTHe )KU3HU HA 3EMIIE.
Me3zo3oii

["eonornueckas ucropust 3eMJIy.

Mezo3oi

OrnpeniesieHue 0CHOBOMNOJIararoluX MOHATUI: Me30301, TpHac, pa,
MEJI.
[TponyKkTHBHOE OOIIIEHHUE U B3aUMOJICHCTBUE B IPOIECCe

Pa3BuTHe )XU3HU Ha 3eMII€E.
Kaitno3oi

I'econoruyeckas UCTOpUA 3eMiH.

Kaitnozoit

OrnpeiesieHue OCHOBOIOJIAraroMX MOHITUIA: KailHO30M, MajeoreH,
HCOT'CH, aHTPOIIOTeH, TOJIOIIeH. [IpoIyKTHBHOE OOIIICHUE 1
B3aMMO/IeIiCTBHE B IIPOILIECCE COBMECTHOM yueOHOM 1esITeTbHOCTH C
y4€TOM MO3ULMH IPYrUX YYaCTHUKOB IIPU O0OCY>KJI€HUH

Mpo0 J1eM BO3HUKHOBEHMUS U Pa3BUTHS )KU3HU Ha 3emIIe.




O6061maronuil ypok

CaMOCTOSITENIbHBIN KOHTPOJIb U KOPPEKILIUS YUEOHOM eI TEIbHOCTH C
CIT0JIb30BAaHUEM BCEX BO3MOKHBIX PECYPCOB U1 JOCTUKEHUS
IIOCTaBJICHHBIX ueneﬁ n paji3allvM IIJIaHOB ACATCIIbHOCTH.
JleMOHCTpanusi HaBBIKOB MTO3HABATEIILHOMN pedieKcuu.

DBOJIIOLIUS YEJIOBEKA

PazBurue B3TJISI 0B Ha
MPOUCXOXK/ICHUE geIoBeKa.
Co- BpPEMEHHbBIE
[peaCTaBJICHUS 0

ITPOUCXOKIACHNHU YCIIOBCKA

OmnpenenieHre OCHOBOIIOJIATAIONINX MOHSTHI: aHTPOIIOT€HE3, YEI0BEK
pasymubiii (Homo sapiens). [IpoaykTuBHOe OOIICHHE U
B3aMMO/ICHCTBUE B IIPOIIECCE COBMECTHON YUeOHOM NeATeIbHOCTH C
y4ETOM MO3UILIMI APYTUX YYACTHUKOB IIPU OOCYKIESHUU
AQHTPOIIOTeHE3A.

CamocTosTebHass THPOPMAITUOHHO-TIO3HABATENIbHAS AESITeIIbHOCTh

C PA3JIMYHBIMU UCTOYHUKAMU




Tembl, BXxoasimue B pa3aeabl
NMPOrpaMMbI

OCHOBHOE cofiepKaHue

XapakTepHCTHKA 0CHOBHBIX BU/IOB J1eSITeJIbHOCTH 00y4aroLerocs

nHopManu 06 aHTpOIOreHe3e, €€ KpUTUIecKasi OlleHKa U
MHTEpIIpEeTaLsl.

DopmupoBaHUE COOCTBEHHOM ITO3UITAH 1O OTHOIICHUIO K
OroJIornueckoil H(GOpPMALINH, MTOJIydaeMOU U3 Pa3HbBIX
MCTOYHUKOB.

cnons3oBanue cpeacte WMKT B penieHMM KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OpPTaHMW3allMOHHBIX 3a/Ja4, CBS3aHHBIX C
M3y4YE€HHEM BOIIPOCOB PBOJIIOLIMU YeIOBEKa

Vpok «Illaru B MegunuHy»

Pa6oTa ¢ nHGOpMalMOHHBIMU
MCTOYHUKAMHU U YUCOHUKOM.
Perrenrie OMOJIOTHYECKHX 3a-
1ay, CBSI3aHHBIX C TPaKTHUYe-
CKOM u Oyymiei nmpodeccruo-
HaJILHOM eI TeIbHOCTHIO

O1ieHuBaHHUE POJIM OUOJIOTUYECKUX OTKPBITUI U COBPEMEHHBIX
MCCJICIOBAHUN B Pa3BUTHU HAYKH U B IPAKTHUYECKOU

eI TeJIbHOCTH JIIOAEH, CBI3aHHON C MEIUIIUHOM.

OneHuBanne MPaKTUYECKOTO Hu 3THYECKOTO 3HAYCHUS
COBPEMEHHBIX MCCIIEJOBAHUU B OMOJIOTUH, MEIUIIMHE, SKOJIOTUH U

p.

(OCHOBHBIE DTAITEI AHTPOIIO-
rCHC3a

DBOJIIOLIMS YEJIOBEKA
(anTpomnorenes). OCHOBHbIE
CTaJuU aHTPOIIOreHe3a

OnpeiesieHre OCHOBOIIOJIAratouX MOHSITHIL: aBCTpa- JIONUTEKOBBIE,
UTFOJIU: apXaHTPOIIbl, 1aJI€0aHTPOIbI, HEOAHTPOIbI, IUTEKAHTPOIIBI,
HeaH/1epTaJbIbl, KPOMAaHBOHIIbI, YEJIOBEK yMEJIbIH, YEJIOBEK
MPSIMOXOISIIIIUM, YEJIOBEK pa3yMHBbIMH.

[IponykTHBHOE OOIIIEHNE U B3aUMOJACHCTBHUE B MPOIEcce
COBMECTHOM yueOHOM 1€ TEIbHOCTHU C YUETOM MO3ULUI Ipyrux
[YIaCTHUKOB IPHU 0OCYK/IECHUH aHTPOINOTeHe3a.




I[BI/I)KYH_[I/IC CHJIbI aHTPOIIOTC-
HC3a

buonornueckue GpakTopbl
aHnTponorene3a. ColuanabHbIe
(bakTOpBI aHTpOIIOTreHE3a.
CoBpeMeHHbIe TPOOJIEMBI Ue-
ITOBEYECKOTO O0IIeCTBa

OnpeneneHne OCHOBONOIATAIONINX MOHSATHIA: COIMATIbHBIE (haKTOPBI
AQHTPOITOTeHEe3a: TPYI0Basl IeSITEIILHOCTb, OOIECTBEHHBIN 00pa3
PKU3HU, p€Yb U MBILUJICHUC.

[IponykTuBHOE OOIIIEHHUE U B3aUMOJIEHCTBUE B MPOIIECCE COBMECTHOM
y4eOHOU MeATeIHFHOCTH ¢ YIETOM MO3UINNA APYTUX YIACTHUKOB MIPH
00CYXJICHUHM aHTPOIIOTeHe3a.

CamocTosTeabHass HHPOPMAIIMOHHO-TIO3HABATEIbHAS

JICATCIIBHOCTD C pa3JINYHbBIMU HCTOYHUKaAMU




Tembl, BXxoasimue B pa3aeabl
NMPOrpaMMbI

OCHOBHOE cofiepKaHue

XapakTepHCTHKA 0CHOBHBIX BU/IOB J1eSITeJIbHOCTH 00y4aroLerocs

mHpOpMau 00 aHTPOTIOTeHe3e, €€ KpUTHIECKasl OICHKA 1
MHTEepIpeTaIus.

DopmupoBaHUE COOCTBEHHOW MO3UIIUH 1O OTHOIIECHHUIO K
OHMOJIOTUYECKOU MH(POPMAITHH, TTOTy4aeMOU U3 pa3HbIX
MCTOYHHUKOB.

Pa3BuTHE ITO3HABATEILHOTO HUHTCpECAa K HU3YUYCHHUIO Ouoyoruu B
[polecce N3y4eHUs! JOMOJTHUTEIFHOTO MaTepruaia yueOHuKa

Vpok «lllaru B MenuIiuHy»

PaGoTta ¢ nHGOpMAITMOHHBIMH
MCTOYHUKAMHU U YYCOHUKOM.
Penrenne OMOIOrMYeCcKUX 3a-
a4, CBSI3aHHBIX C MPaKTHYC-
CcKkol u Oymymieit mpodeccro-
HaJIbHOM JesATeIIbHOCTHIO

O11eHUBaHUE PO OMOJIOTUUECKUX OTKPBITHH U COBPEMEHHBIX
HCCJIEJOBAHUN B Pa3BUTHUU HAYKHU U B IIPAKTUYECKOU

eI TeJIbHOCTH JIIOAEH, CBSI3aHHON C MEIUITHHOM.

OneHuBanue MPaKTUYECKOTO u ATHYECKOTO 3HAUYCHUSI
COBPEMEHHBIX MCCIICIOBAHUU B OMOJIOTUH, MEIUIIMHE, DKOJIOTHH U

JP.

DopMUpOBaHUE YETIOBEUECKUX
pac

Pacer yenoBeka, nx
[MPOUCXOXKJICHUE U €TUHCTBO.
Kpu- Tuka pacusma

OmnpenesieHre OCHOBOIIOJIATalOIINX MTOHSITHI: pachkl: €eBpOIICOUIHAS,
MOHTOJIOUHAsl, aMEpUKAHOUHAs, HETPOUIHAs, aBCTpaJIOUHAs;
[pacusm.




Ponp uenmoBeka B Onocdepe

Ponp yenoBeka B Onocdepe.
UenmoBeK M 9KOJOTUUECKUMN
Kpusuc. [yt BeIxo1a

[IpoGieMbl yCTOMYHUBOTO
pa3sBUTUA.

I lepcnexmuevt pazeumust
OuoN0CUYEeCKUX HAVK

13 DKOJIOTHUYCCKOI'O KpU3HcCa.

OmnpejienieHre OCHOBOIOJIAraroero NoHATHs: YCTOMUYMBOE pa3BUTHE.
[IponykTHBHOE OOIIIEHNE U B3aUMO/ICHCTBHUE B IIpOIecce
COBMECTHOM y4EOHOM NEATEITLHOCTH C YUYETOM MMO3UIIHN APYTHUX
[y4aCTHUKOB MpH 0OCY>KJASHUU POJIU YeoBeka B buocdepe.




Tembl, BXoAsimIME B pa3/eJibl
NPOrpaMMbIl

OcHOBHOE coflepkaHue

XapaKTepncha OCHOBHBIX BH/I0B 1€ATCJIbHOCTH Oﬁy‘l‘ill{)lIIEFOCSI

M CCIEI0BATEIBCKOIO IIPOEKTa
«OLIeHKa aHTPOIOT€HHbIX U3MEHEHUH B IIpUpoJie». Pazputue ymenust
OOBSCHATD Pe3yJIbTaThl OMOJIOTMYECKUX YKCIIEPUMEHTOB.

Pa3BuTHE IO3HABATEIBLHOTO HWHTEpEca K H3YYCHUIO OWOJIOTHH B
MpoLecce N3YUYCHUS JOMOJHUTEIFHOIO MaTepruaia yueOHuKa

Vpok «Illaru B MegunuHy»

PaGoTta ¢ nHGOpMAITMOHHBIMH
MCTOYHUKAMHU U yYEOHUKOM.
Perienre OMOJIOTMYECKUX 3a-
1ay, CBSI3aHHBIX C IPaKTHU4e-
CKO 1 Oymy1ieit mpodeccro-
HaJILHOM eI TeIbHOCTHIO

O1ieHuBaHUE POJIM OHOJIOTUYECKUX OTKPBITUI U COBPEMEHHBIX
MICCIIEJOBAHUM B pa3BUTUH HAYKHU U

B IPAKTUYECKOU AE€ATENbHOCTH JIIOJIEN, CBI3aHHOU C MEOUIIMHOM.
OueHuBaHUE MPAKTUUECKOTO M 3TUUYECKOrO0 3HAYEHHUSI COBPEMEHHBIX
VicClieJOBaHUN B OMOJIOTHH, MEIMIIMHE, SKOJIOTUHU U JIP.

O6o061marmuil ypok

CaMOCTOSITENIbHBIN KOHTPOJIb U KOPPEKLIUS YUEOHOM eI TEIbHOCTH C
MCIIOJIb30BAaHUEM BCEX BO3MOKHBIX PECYPCOB ISl JIOCTHIKECHUSI
[MOCTaBJICHHBIX 1IEJICH 1 pealn3aliy MJIaHOB AesITeILHOCTH.

OBJIaI[CHI/IC METOJaMH HAY4YHOI'O IIO3HAHHUA, HUCIIOJIB3YyEMbIMU IIpHU
OMOJIOrHYECKUX HCCIICAOBAaHUAX B IIPOUCCCC BbIITOJIHCHUHA yLIC6HO'




O06o06maronuii ypok-KoHpe- peHIus [TpomyKkTHBHOE OOIIIEHNE U B3aUMOJICHCTBHE B IIPOIIECCE COBMECTHOMU

[10 UTOraM y4eOHO- y4eOHOM IesITeTbHOCTH C YU4ETOM NMO3ULHH JIPYTrUX YUYaCTHHKOB.
liCcCiIe0BATENbCKOM U IPOEKT- HOU CamocTosTeapHas UHGOPMAIIMOHHO-TIO3HABATENIbHAS AESITeIbHOCTh
esiTeIbHOCTH (2 U) C Pa3IMYHBIMHM UCTOYHUKAMHU HH(OpMAINH, €€ KPpUTHUISCKas OIleHKa

1 UHTEpIpETaLUs.

DopmupoBaHre COOCTBEHHOMW MO3UIIUU 110 OTHOIIICHUIO K
OuoIOTHYecKO HHGOPMAIIUH, TOJTyYaeMOU U3 pa3HbIX UCTOYHUKOB.
HMcnons3zoBanne cpeacte MKT B pemieHUM KOTHUTHUBHBIX,
KOMMYHHUKATUBHBIX U OPTaHU3AllMOHHBIX 3a]a4.

OBjlaieHre MeToJaM1 Hay4YHOT'O MMO3HAaHUsI, UCIIOJIb3YEMbBIMU IPU
OMOJIOTMYECKUX UCCIIEIOBAHUIX B MIPOIECCE BHITTOJIHEHUS
ilmabopaTopHBIX padoT.

PasBuTHE yMEHUS OOBSICHITH PE3yIbTaThl OMOJIOTHYECKUX
PKCIIEPUMEHTOB.

Perienne GMOJIOTMYECKUX 3aa4.

Pa3BuTHE 1O3HABAaTEILHOIO HMHTEpEca K H3YUYCHUIO OHUOJIOTHH B
MpoLIeCcCe N3YUYCHUS JOMOJHUTEIFHOIO MaTepruaia yueOHuKa

Opranusanus noaroroBku k EI'D CamocTosTeapHass THPOPMAITMOHHO-TI0O3HABATEIbHAS AESITEIbHOCTh
C Pa3IWYHBIMHM UCTOYHUKAMHU HUH(pOpMaALIMH.




Tembl, BXoAsimIME B pa3/aeibl
NPOrpaMMbl

OcHOBHOE coflepKkaHue

XapakTeprCcTHKa OCHOBHBIX BHIOB ICATEIbHOCTH 00YYatOmIerocs

OBHa,[[eHI/Ie MCTOAAaMH HAY4YHOI'O ITIO3HAHMS, UCITOJIB3YCMbBIMU IIPHU
OMOJIOTUYECKUX HCCIICOOBAHUAX B IIPOLECCE BBITTOJTHCHUA
TabopaTOpHBIX padoT.

Pa3BuTHe yMEHHS OOBSICHITH PE3yJIbTAaThl OMOJIOTHYECKUX
PKCIIEPUMEHTOB.

PerieHue OMOIOrHYECKUX 3a/1a4

O6o0061marnuil ypok-koHde- peHIus

[ToaBeneHre UTOrOB U3yYEHUS
Kypca «O06mmas ouomorus»,
B TOM YHCJIC BBITTOJHEHHUS
Y4eOHO-UCCIIEI0BATEIbCKON 1
[IPOEKTHOI paboThI

/leMOHCTpal¥si HaBBIKOB ITO3HaBaTeIbHOU pediexcuu. [IpoaykTuBHOE
00IIIeHNEe U B3aUMO/IEIICTBHE B IPOIIECCe COBMECTHOMN yueOHOM

NI TEIIbHOCTU C YUETOM NO3ULUNA APYTUX YUACTHUKOB.
I[eMOHCTpaHI/ISI BJIaACHUA A3BIKOBBIMH CPECACTBAMM. YBepeHHOC
VICITOJIb30BaHUE OMOJIOTHYECKOW TEPMHHOJIOTHH B IIpeenax
M3YUYCHHOI'O MaT€puajia TCMbI. I[eMOHCTpaHI/IH BJIaACHUA HpI/IéMaMI/I
y4eOHO-HCCIIeI0BATENIBCKOM U IPOCKTHON NeATEIbHOCTH
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yueOHHKOB «JInHms xu3Hm». 10—11 Kmaccel: yue6. mocobue s 001eo0pa3oBaTeIbHBIX. OpraHu3anuii: yriyon. yposers / B. B. Ilaceunuk, I'. T
[IBenos, T. M. Edpumoa. — M. : [Ipocsemenue, 2020

JUTSL YAUTEIISI

Amnacracosa JL.I1. O6mas 6uonorus. Jumaktudeckue marepuansl. — M.: Bentana-I'pad, 1997.

borpanosa T.JI., ConogoBa E.A. buonorus. CripaBo4HHK JJI CTapIIEKIACCHUKOB U MOCTYyMawmux B By3bl. — M.: ACT-nipecc, 2006.

bonrosa 1.B. Coopuuk 3aaau no oOuieit Ouonoruu aisa nocrynaromux B BY3s1l. — M.: Onukce 21 Bek, 2005.

3axapoB B.b., MamonTtoB C.I'., Conna HU. O6mas 6uonorus: Yue6. mist 10 — 11 k1. obmeoOpaszoar. Yue6. 3aBeaenuii - M.: [lpoda, 2005.

5 Puc 3. CTepH6epr M. Ot kneTok k atoMaM: MimocTprupoBaHHOE BBEIEHHE B MOJIEKYIIsIpHYt0 Ouomnoruto: [lep ¢ anri. — M.: Mup, 1988.

6. CyXOBa T.C., Koznosa T.A., Connn H.1. O6mas 6uonorus. 10 — 11 xin.: PaGouas Terpans k yuebnuky / nox pen. B.b. 3axaposa. — M.: [Ipoda,
2003.

7. Ypoku obmieit 6nonoruu: Ilocodue ms yuurens / B.M. Kopcynckas, I.H. Muponenxo, 3.A. MokeeBa, H.M. Bep3unun. — M.: I[Ipocsemmenue, 1986.
8. Kpukcynos E. A., [1aceunuk B. B. Dxonorus. 10 (11) knacc: Yue6. qist Omieodpaszosar. yued. 3aBeieHuit. 5-¢ usa., gopad. M.: [Ipoda, 2001. — 256

el NS

9. Peiimepc H. @. Kpatkwuii cioBaps Onosnorndeckux TepMuHoB: Ku. st yuurens. — 2-e uzn. M.: [Ipocsemenue, 1995. — 368 c.
10. Peitmepc H. ®@. Hauana skonorundeckux 3Hanuii.M.: Uznarenscteo MHOIITY, 1993. — 261 c.

11. Ounukiaoneaus aia getei. I'nas. Pen. B. A. Bomogun.M.: ABanta+, 2001. — 448 c.

12. Bepswiun H.M., Kopcynckas B.M. O6mas meronuka npenogaBanus 6uonoruu. — M.: [Ipocsemenue, 1986.

13. 3axapos B.b, Mycradgun A.I'. O6mmias 6uonorus: TecTsl, BONpockl, 3aaanusd. — M.: [Ipocsemenune, 2003.

14. Npanosa T.B., Kanunosa I'.C., MsrkoBa A.H. COopHuk 3ananuit o obmieit 6uonoruu. — M.: IIpocsemenue, 2002.

15. Mummna H.B. 3ananus ans camocrositensHOM paboTsl 1o o6mieit 6uonoruu. 11 knace. — M.: [Ipocsemenue, 1985.

16. umkunckas H.A. T'enetuka u cenexuus: Teopus. 3aganus. Oteetsl. — Caparos: JInneit, 2005.

JlonoJHUTEILHAS JTUTEPATYPA IJI5l yHAIUXCH:
1. M.B.Bpsicoiikas TpeHaxxep 1o o0ieii ouosoruu s yuammxcs 10-11 kiaccos u nocrynawomux B BY3s1. TpenupoBouHsie 3a1auu — Bonrorpaa: Yuutens,2005.
2. M.B.Bricoiikas O6mias Ouosiorus 9-11 kiacchl: pa3HOYPOBHEBbIC YIIPAXKHEHUS U TECTOBBIC 3aanus— Bonrorpan: Yuurens,2008.
3. T.A.Adonuna. [IpakTnyeckoe nocodue c 3ananusmu.- M.:@opym-untpa, 2009
4. T .W.Jlepuep. Ypoxu 6uonoruu. O6mast 6uonorusi.10-11 knaccer. Tectsl, Bonpockl, 3aaa4n.- M.: Dxemo,2005
5. B.B. Ilaceunnk ABTOpCKasi mporpaMMa cpemHero (IoJHoTo) obrmiero oopazoanus o ouosorum 10-11 xracest. — M.: JIpoda 2010

6. M.B. Onanosuu, H.W. Crapukosa,E.M. I'amxuesa, E. 0.11lemuxkoBa bruonorus 5-11knaccel:pa3BepHyTOe TEMaTHUECKOE IIIaHMpoBaHue — Bonrorpan: Yuurens,
2009



A1 nosznaro mup; Jlerckas sHnuknoneaus: Ampuoun. Asrop b.®d.Ceprees; - M.: OO0 «Dupma «MznarensctBo ACT»»; OO0 «Actpens», 2011. — 480 c.: ui.;
JlaboparopHsrii mpakTuKyM. bromorus 6-11 ximacc (yae6HOE IIEKTPOHHOE U3JaHHE).

7. JL.B.Copokuna. Tematuueckue 3a4€thl o ouosoruu B 10-11 xnaccax - M.:Cepa,2008

8.«Emunas xomwtekuus Lludposeix O0pazoBatenbHbIx Pecypcoy (Habop nudpoBbix pecypcoB k yueOnnkam iuHun [lonomapesoit M.H.) (http://school-
collection.edu.ru/).

9.www.bio.1september.ru— rasera «buoaorusy -puIoKeHue K «1 CCHTIOP».

10.http://bio.1september.ru/urok/ -Matepuansl k ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX CO3/aH CaiiT, ObLIM OIMyOIMKOBaHbI B razere "buonorus". ABropamMu
caifta mpozenaHa OosbIras paboTa 1Mo CHCTEMAaTU3UPOBAHUIO TA3ETHRIX CTATeH ¢ YIETOM IIKOIBHOM y4eOHOU poTrpamMMEl 110 ipeamety "bruomorus'.

11. www.bio.nature.ru — Hay4HbIE HOBOCTH OUOJIOTUH

12.http://ebio.ru/ - DnexTpoHHbIil yueOHUK «bronorusy. ComepKUT Bce pa3ieibl ONOIOTuU: OOTAHHUKY, 300JI0THIO, aHATOMUIO U (PM3HOJIOTUIO YeIOBEKA, OCHOBBI
IUTOJIOT MU U TCHETHKH, SBOIOMUOHHYIO TCOPHIO U 9KOJOTHI0. MOXKET OBITh PEKOMEHIOBAH YJAIIUMCS /ISl CAMOCTOSATEIBHON pabOTHI.

13.http://www.gbmt.ru/ - TocynapctBeHnblit buonormueckuii Mmy3eit uM. K. A. TumupsizeBa. Bupryanbubie skckypeun: JKHBOTHbIC B ME(DAX U JICTCHAAX,
JXusotHsle-cTpoutenu, 3abota o motomcTBe, OnacHele KUBOTHEIE. L{rdpoBbie komuu GoHaa My3est MOTYT OBITh MCTIOIB30BaHBI B KAYECTBE HILTIOCTpAIAN


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.bio.1september.ru/
http://bio.1september.ru/urok/
http://www.bio.nature.ru/
http://ebio.ru/
http://www.gbmt.ru/

