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YPOBEHb OBIIEI'O OBPA3OBAHMUS: ocHoBHOE 00111€e 0Opa3oBaHue

INPOI'PAMMA COCTABJIEHA: KamuronoBou AHacracueir MuxaityloBHOU



IosicHuTeNLHAA 3aNIUCKA

PaGouas mporpamma o ¢usuke as 7-9 kinaccoB pa3paboTaHa B COOTBETCTBHH:

- ¢ OCHOBHOI 00pa30BaTEIBHON MPOTpamMMoii OCHOBHOTO o61iero oopazoBanuss MbOVY Ilkomnst Ne 155 r.0. Camapa.

- C aBTOPCKOM MPOTrpaMMON OCHOBHOTO 001Iero oopa3oBanus 1o ¢usuke s 7-9 kmaccoB ABTopsl: duszmka. 7—9 kiaccel : pabodvas mporpamMmma K
muann YMK A. B. Ilepeimkuna, E. M. I'ytHuK : yueOHO-MeTomuueckoe nocodue / H. B. @unonosuy, E. M. I'yrHuk. — M. : JIpoda, 2019. — 76 c.
Y4eOHuKU:

- A.B.Ilepoimkun «®usuka 7 knacey , M: Jlpoda, 2021 r;

- A .B.Ileppimkun «®usnka 8 kmace» , M: Ilpoda, 2020 r;

- A .B.Ileppimkun, E.M I'ytauK. «@u3nka 9 xinace», M: [lpoda, 2020 r;

Lenu n3yyenus (pU3MKU B OCHOBHOM LIKOJIE CIIEAyIOIIHUE:!

* YCBOEHHE YUaIMMUCS CMbICIIAa OCHOBHBIX MOHATUH U 3aKOHOB (DU3HMKH, B3aUMOCBSI3U MEX/1y HUMU;

* (opMHpOBAHUE CUCTEMbl HAy4YHbIX 3HAHWH O MpHUPOJE, e (PyHIAMEHTAIbHBIX 3aKOHAX JJIS MOCTPOSHHs NPEACTaBICHUSA O (PU3MUECKOW KapTUHE
MUDa;

* cHCTEeMaTH3alus 3HAaHUH O MHOT00Opa3uu OOBEKTOB WM SIBICHUH MPUPOIBI, O 3aKOHOMEPHOCTSIX MPOIIECCOB M O 3aKOHAX (PM3HMKH AJISi OCO3HAHUS
BO3MOKHOCTH Pa3yMHOI'0 MCIOJIb30BaHUs JOCTHKEHUN HAYKH B TaJIbHEHIIEM PAa3BUTHH LIUBUIIM3ALUN;

* (popmupoBaHuE YOSKIEHHOCTH B IIO3HABAEMOCTH OKPYKAIOIIEr0 MUPA U JOCTOBEPHOCTH HAYUHBIX METOJIOB €T0 U3YUCHHUS;

* OPraHM3alHs SKOJOTUYECKOI0 MBIIUICHHS M [IECHHOCTHOI'O OTHOLLIEHHUS K IPUPOJIE;

* pa3BUTHE TO3HABATEJIbHBIX MHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEW yyallMXcs, a TaKXKEe MHTEpeca K PacIIUpEeHHUI0 U YriayOIeHHI0 (PU3NYECKUX
3HaHUi 1 BeIOOpa (PU3HKH Kak NMPO(UIBHOTO MpeIMETa.

JlocTrkeHue 1eneit ooecreunBaeTcs peleHueM CIeIyonX 3a1ay:

* 3HAKOMCTBO yYallUXcsl C METOJJOM HayYHOTO MMO3HAHMS U METOJAaMHU UCCIIe10BaHUs 00BEKTOB U SIBIICHUM TPUPOJIBI;

* MpUOOpPETeHHE YYaAIIMMUCS 3HAHUH O MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAHTOBBIX SIBICHUAX, (U3NYECKUX BEIMUYMHAX,
XapaKTEPU3YIOLIUX 3TH SBJICHHUS;

* (opmupoBaHHE Yy yyalMxXcs yMEHUN HaOI0aTh MPUPOJHBIE SBIECHUS M BBIOJIHATH OMBITHL, JIa0OpaTOpHBIE PabOThl U SKCHEPUMEHTAIbHbBIE
MCCIJIETOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX TPUOOPOB, IIUPOKO MPUMEHSEMBIX B IPAKTHUECKOH KU3HH;

* OBJIQJICHUE YYALTUMUCS TaKMMH OOLIEHAYYHBIMU MOHSTUAMHU, KaK IPUPOJHOE SBJICHUE, YMIUPUIECKH YCTAHOBICHHBINH (akT, npoliema, TUroTesa,
TEOPETUYECKUH BBIBOJ, PE3YJIbTAT SKCIIEPUMEHTAIbHOMN IPOBEPKHY;

* MOHUMAaHUE YyYallUMHUCS OTIMYMM HAyYHBIX JAHHBIX OT HEMpPOBEPEHHOW HH(pOpMAIMM, LEHHOCTH HAYKH MJIS YIOBJIETBOPEHHS OBITOBBIX,
MIPOM3BOJICTBEHHBIX M KYJBTYPHBIX MOTpeOHOCTEH denoBeka. J[aHHBIN Kypc SIBISETCS OJAHHUM M3 3BEHbEB B (JOPMHUPOBAHUM €CTECTBEHHO-HAYYHBIX
3HAaHUH ydalmxcs Hapsalgy ¢ XUMue, ouosoruei, reorpadueil. [IpuHIMI mOCTpoeHHUsI Kypca — OOBEJUHEHUE U3yyaeMbIX (PAKTOB BOKPYT OOLIUX
¢u3znueckux uae. ITo MO3BOJMIO pacCMaTpUBATh OTAEIbHBIC SIBJICHMUS M 3aKOHBI KaK YacTHbIE ciay4yau Oojee OOLIMX MOJOKEHUH HayKu, 4TO



CIOCOOCTBYET OHUMAHHIO MaTepHaja, Pa3BUTHIO JIOTHYECKOTO MBIIICHHS, a He IPOCTOMY 3ay4YMBaHUIO (akToB. M3ydueHue CTpoeHuUs BelecTsa B 7
KJIacce CO37aeT NPEACTaBICHUS O TMO3HABAEMOCTH SIBJICHUH, UX OOYCIOBICHHOCTH, O BO3MOXXHOCTH HENPEPBIBHOTO YIITYOJCHHS U TOMOJIHEHUS
3HAHUN: MOJIEKyJa — aTOM; CTPOEHUE aToMa — JJIEKTPOH. Jlajee 3TU 3HAHUS MCHOJB3YIOTCS NPU M3YYEHHUH MACChl, IUIOTHOCTH, JAaBJIEHUS rasa,
3akoHa [lackains, 0ObscHeHUH U3MEeHEHUs aTMoc(hepHOro AaBieHus. B 8 kiacce mpomomkaeTcss HCIOIb30BaHUE 3HAHUN O MOJIEKYJIaX MPU U3Y4EHHH
TEIUIOBBIX siBJIeHUH. CBEJEHHS MO AJIEKTPOHHON TEOPUHU BBOJIATCS B pazjene «NEKTpUUYECKUE SBIICHUsA». Jlajmee M3ydaroTcsl JIeKTPOMAarHUTHBIE U
cBeToBble sABNeHUs. Kypc ¢usnku 9 xinacca pacmupsieT u CUCTEMaTU3UPYET 3HaHUA 10 (pU3KKe, TOoMydyeHHbIe yJaluMucs B 7 1 8 kiaccax, Mo JHUMast
UX Ha ypoBeHb 3aKOHOB. HOBBIM B cojiep:kaHuu Kypca 9 kinacca sBIsieTCsl BKIIFOUEHHE acTpoPU3NIECKOro MaTeprasa B COOTBETCTBUU C TPEO OBaHUSIMU
OI'oC.

Bocnumamenvnuiit acnekm npucymcmeyem Ha Kax3coom ypokKe.

1. Ilnanupyembie pe3yabTaThl 0CBOEHHUsI Y4eOHOr0 npeaMera «Pu3ukar»

JInyHoCTHBIE pe3yJIbTAThI

1. Poccuiickasi rpaxxgaHCKas WICHTUYHOCTH (MMaTpUOTH3M, yBakeHHEe K OTedecTBy, K MPOIUIOMY M HACTOSIIEMY MHOTOHAIMOHAIBHOTO Hapojaa
POCCI/II/I, YYBCTBO OTBCTCTBCHHOCTH W A0OJIra nepea PO[[I/IHOI;'I, I/IIIGHTI/I(i)I/IKaIII/IFI ce0g B KauecTBe IrpaxJiaHvuHa POCCI/II/I, CY6T)CKTI/IBH3,$I 3HAYUMOCTb
UCIIOJIB30BAaHUSI PYCCKOTO SI3bIKA M SI3BIKOB HApOJOB Poccuu, 0co3HaHHME M OLIYNICHHUE JIMYHOCTHON CONPUYACTHOCTH CYAb0OE POCCHICKOTO HApOJa).
Oco3HaHue dTHUYECKON MPUHAMJICKHOCTH, 3HAHUE UCTOPHH, SA3bIKa, KyJIbTYphl CBOETO HApOJia, CBOETO Kpasi, OCHOB KYJIbTYPHOI'O HaCles HapOIOB
Poccun n yenoBeyecTBa (MACHTUYHOCTD YEJIOBEKA C POCCUMCKOW MHOTOHALIMOHAIBHOMN KYJIbTYPOH, CONPUYACTHOCTh HCTOPUH HAPOJIOB M TOCYIAPCTB,
HAXOJIMBIIMXCS HAa TEPPUTOPUU COBpeMeHHOW Poccum); MHTEpHOpU3alMs T'yMaHUCTHYECKHX, JIEMOKPATHUECKUX W TPAJAMIMOHHBIX IICHHOCTEH
MHOTOHAITMOHAILHOTO POCCHUCKOTO o0mecTBa. Oco3HAaHHOE, YBOKUTEIBHOE M OOpOXKETaTeIbHOE OTHOIIEHHWE K WCTOPHH, KYIbType, PEJINTHUH,
TpaauuusaMm, A3bIKaM, HEHHOCTAM HApOJ10B Poccun u HapOoJ0B MHpaA.

2. [OTOBHOCTB M CITOCOOHOCTH OOYYAIOIINUXCS K CAMOPA3BUTHIO M CaMOOOpPa30BaHHUIO HA OCHOBE MOTHBAIIMM K OOYYEHHIO W TTO3HAHUIO; TOTOBHOCTH U
CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY W TIOCTPOCHHUIO JallbHEHIICH WHIWBUIYaTbHOW TPACKTOPUU OOpa3oBaHWs Ha 0a3e OPHEHTUPOBKU B MHPE
npodeccuit U MpodecCHOHANBHBIX MPEANOYTSHUN, C YI€TOM YCTOWYUBBIX TO3HABATEILHBIX HHTEPECOB.

3. Pa3BuToe MoOpanbHOE CO3HAHME M KOMIIETEHTHOCTh B PEUICHHH MOPAIbHBIX MPOOJIEM Ha OCHOBE JHYHOCTHOTO BbIOOpa, (hopMHpoBaHHE
HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO TMOBEJEHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHBIM IMOCTYIKaM (CIIOCOOHOCTH K
HPABCTBEHHOMY CaMOCOBEPILIEHCTBOBAHHUIO; BEPOTEPIUMOCTh, YBKUTEIHHOE OTHOIICHHE K PEIUTHO3HBIM YYBCTBAaM, B3TJIsiIaM JIOJACH WM UX
OTCYTCTBHIO; 3HAHHME OCHOBHBIX HOPM MOpPQJIHM, HPAaBCTBEHHBIX, JYXOBHBIX HJCAJIOB, XPAaHWMBIX B KYyJIbTYPHBIX TpaaulusAx HapoaoB Poccuw,
TFOTOBHOCTb Ha UX OCHOBEC K CO3HATCIBHOMY CaMOOTI'PAHUYCHHUIO B IMOCTYIIKAX, IMOBECACHUH, PACTOUYUTCIIBHOM HOTpe6I/ITeJ'II)CTBe; C(l)OpMI/IpOBaHHOCTB
MIpe/ICTaBIeHU 00 OCHOBaX CBETCKOW 3TUKHU, KYJIbTYpPbl TPAJUIIMOHHBIX PEJIUTHH, UX POJIM B Pa3BUTUU KYJIbTYpbl U UCTOpHH Poccuu u yenoBeuecTsa,
B CTAaHOBJICHUU TPa)KJTAHCKOTO OOINECTBAa U POCCUHCKON TOCYTapCTBEHHOCTH; TMOHWMAaHWE 3HAYCHWS HPABCTBEHHOCTH, BEPHI M PEIUTHH B JKH3HU
4enoBeKa, ceMbu U obmiectBa). CHopMHUPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO; YBXKUTEIHHOTO OTHOIICHHS K TPYAY, HAIMYHE OIbITa
y4acTHsl B COIIMAILHO 3HAUMMOM Tpyde. Oco3HaHUE 3HAUEHUS CEMbH B JKM3HHM YElIOBEKAa M OOIECTBAa, MPHUHATHE IEHHOCTH CEMEWHOW KHU3HW,
YBOKUTEIHHOE U 3a00TIMBOE OTHOIICHHE K YICHAM CBOCH CEMbHU.



4. ChopMuUpOBaHHOCTH I[ETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOHW MPaKTUKH,
VUUTHIBAIOIIETO COIUAIBHOE, KYyIbTYPHOE, SI36IKOBOE, JYXOBHOE MHOT000pa3re COBPEMEHHOTO MUPA.

5. Oco3HaHHOE, YBAXHUTEIHHOE U J0OpOXKENaTeNbHOE OTHOIIEHHE K JAPYroMYy YEIOBEKY, €ro MHEHHIO, MHPOBO33PEHHUIO, KYIBTYpe, S3BIKY, BEpe,
Ipa)XTaHCKOW MO3UIIUU. ['OTOBHOCTH M CIIOCOOHOCTH BECTH JMAJIOT C IPYTUMH JIFOABMH U JOCTUTATh B HEM B3aMMOIIOHUMAaHUs (MACHTH(PHUKAIUS ceOst
KaK MOJIHOMPABHOTO CyOBbeKTa OOLICHHs, TOTOBHOCTh K KOHCTPYMPOBAHMIO 0o0pa3a mapTHepa MO JIUalory, TOTOBHOCTh K KOHCTPYHpPOBaHHIO oOpasza
JOMYCTUMBIX CTIOCOOOB IMajiora, TOTOBHOCTh K KOHCTPYUPOBAHHIO MPOIECCca JUAIOTa KaK KOHBEHIIMOHUPOBAHUS UHTEPECOB, MPOLIETYP, TOTOBHOCTD U
CIOCOOHOCTH K BEACHUIO MEperoBopoB). 6. OCBOCHHOCTh COLMATIBHBIX HOPM, MPaBWJI MOBEACHUS, posieid U (GOpM COIMAIBHON KU3HU B TPYIIAX U
cooO1recTBax. YyacTue B HIKOJbHOM CaMOYIIPABJICHUU M OOILIECTBEHHOW JKM3HH B MpeJesiax BO3PACTHBIX KOMIIETEHIUN C YYETOM pPErHOHalIbHbBIX,
ATHOKYJIBTYPHBIX, COLUATBHBIX U YIKOHOMUYECKUX O0COOCHHOCTEH ((PopMHUpOBAaHUE TOTOBHOCTH K YYACTHIO B MPOIIECCE YIOPSIOUCHUS COIHAIBHBIX
CBSI3CH U OTHOIICHHIA, B KOTOPHIC BKIIOYCHBI M KOTOPhIE (POPMUPYIOT CaMU ydallhecs; BKIIOYCHHOCTh B HEMOCPEACTBEHHOE TPa)kJIaHCKOE ydacTue,
TOTOBHOCTh YYaCTBOBATh B JKU3HEICATEIHPHOCTH TOJPOCTKOBOTO OOIIECTBEHHOTO OOBEIUHEHHS, MMPOYKTHBHO B3aMMOJICHCTBYIOIIETO C COIMATLHON
Cpeloil U COIMAIBHBIMU MHCTUTYTaMU; WACHTU(UKAIMS ce0sl B KaueCTBE CyOBEKTa COIMAILHBIX MPEOOPa30BaHMIA, OCBOCHHE KOMIICTCHTHOCTCH B
chepe OpraHu3aTOPCKOM AESITENbHOCTH; MHTEPUOPHU3ALUS IIECHHOCTEH CO3UIATeNIbHOTO OTHOIICHHUS K OKpY)KaoIlel eHCTBUTEIbHOCTH, [IEHHOCTEH
COLIMAJILHOTO TBOPYECTBA, [IEHHOCTH MPOJIYKTUBHOM OpraHU3aIlMi COBMECTHOM NIEATEIBHOCTH, CAMOpEAIU3AINK B TPYIIIIE U OPraHU3alluy, [IEHHOCTH
«IpYroro» Kak paBHONPABHOTO MapTHepa, (OpMUPOBAHHWE KOMIETEHIIMH aHaiu3a, MPOCKTHPOBAHHS, OpraHU3alluu JAEATeIbHOCTH, pediexcuu
HU3MEHEHHIA, CTOCOOOB B3aHMOBBITOIHOTO COTPYTHHUYECTBA, CIIOCOO0OB pean3auid COOCTBEHHOTO JIUIECPCKOTO MOTCHITHANA).

7. CdopMUPOBAHHOCTh IIEHHOCTH 300POBOr0 M 0Oe30macHoro oOpasza >KM3HM; WHTEpUOpU3AlUS MPaBUI HHAMBHIYAIbHOTO U KOJUIEKTUBHOTO
0€30I1acHOTO MOBEICHUS B UPE3BBIYANHBIX CUTYAIUAX, YTPOIKAIONINX KU3HU U 30POBBIO JIFOJICH, IPaBWII MIOBEJACHHS HA TPAHCIIOPTE U HA OPOTaX.

8. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUS Yepe3 OCBOCHHME XYJO0’KECTBEHHOIo Hacieaust HaponoB Poccum M Mupa, TBOPUYECKOM NeATEIbHOCTH
ACTETUYECKOTO XapakTepa (CIOCOOHOCTh TOHUMATh XYJIOKECTBEHHBIC MPOU3BEACHUS, OTPAXKAIONIME pa3HbIEe OSTHOKYJIBTYPHBIE TPAIUINU;
c(hOpPMHUPOBAHHOCTh OCHOB XY/I0XXECTBEHHOW KYJbTYPhl 00YYaIOIIMXCsl KaK YacTH MX OOIIEH JYXOBHOM KYJIBTYPHI, KAk 0COO0T0 crioco0a MOo3HaHMs
KU3HU U CPEJICTBA OPTaHU3AIMU OOIIEHUS; ICTETUYECKOE, YMOIIMOHAIBHO-IIEHHOCTHOE BHIEHHE OKPYKAOIIIET0 MUPA; CIIOCOOHOCTh K AMOLIMOHAIBHO-
LIEHHOCTHOMY OCBOEHHIO MUpPa, CAMOBBIPAKEHUIO U OPUEHTALIMH B XYJJ0’KECTBEHHOM M HPaBCTBEHHOM IPOCTPAHCTBE KYJIbTYPhI; YBAXKEHUE K UICTOPUU
KynbTypbl cBoero OTeuecTBa, BBIPAKEHHOM B TOM 4HCIE B MOHMMAaHHWU KPAacOThl 4YeJIOBEKa; MOTPEOHOCTh B OOMICHUU C XYHAOKECTBEHHBIMU
MPOU3BEACHUSAMU, CPOPMUPOBAHHOCTh AKTHBHOTO OTHOIICHUS K TPATUIUSAM XYI0KECTBEHHON KyIbTYphl KaK CMBICIOBOM, ICTETHMUYECKOH H
JTUYHOCTHO-3HAYUMOM 1IEHHOCTH ).

9. ChopMupOBaHHOCTH OCHOB IKOJIOTHYECKON KYJIBTYphI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO IKOJIOTHYECKOTO MBIIUICHUS, HAJIMYNE OIbITa
AKOJIOTUYECKH OPHEHTHPOBAHHON PEQIICKCUBHO-OIIEHOYHON M MPAKTHYECKOW NEATETHHOCTH B )KU3HEHHBIX CUTYyalUsX (TOTOBHOCTh K HMCCIIEIOBAHHUIO
TIPUPO/IBI, K 3aHATHUSIM CEIIbCKOXO3SIICTBEHHBIM TPYAOM, K XYI0KECTBEHHO-ICTETUYECKOMY OTPAXKEHHUIO MPUPOJIBI, K 3aHITHAM TYPU3MOM, B TOM YHCIIE
SKOTYpPU3MOM, K OCYHIECTBIEHUIO MPUPOI0OXPAHHOM I€ATEIBHOCTH).

MeTanpeamMerHblie pe3yabTaThl
MeramnpeaMeTHble pe3yiabTaThl BKJIIOYAIOT OCBOCHHbIE OOYYAIOUIMMUCS MEXKIIPEIMETHbIE TOHSATHS M YHHUBEpCAJbHbIE Yy4yeOHbIe IeWCTBUS
(perynsTUBHBIE, IO3HABATENIbHbIE, KOMMYHUKATUBHbIE).



MexIpeaMeTHbIe TOHATUS

YcnoBueM GOpMHUPOBAHUS MEXKIPEAMETHBIX MOHATHH, TaKWX, KaKk cHUCcTeMa, (PaKkT, 3aKOHOMEPHOCTh, (PEHOMEH, aHaJIN3, CUHTE3 SIBJISIETCS OBJIAJICHHE
00y4aroImuMHUCs. OCHOBAaMH YHUTATEILCKOW KOMIIETCHIINU, IPHOOPETEHNE HABBIKOB pabOThl ¢ MHPOpMaLUel, yyacTue B MPOEKTHOM AesATeNbHOCTH. B
OCHOBHOM IIIKOJIE Ha BCEX MpeaAMeTax OyAeT mpoaosnkeHa padora mo GopMUPOBAHHUIO M PA3BUTHIO OCHOB YHTATENILCKOM KoMneTeHnnu. O0yJaromuecs
OBJIQJICIOT YTEHHEM KaK CPEJICTBOM OCYILECTBIEHHUS CBOMX NAIbHEUIINX IJIAHOB: MPOAOJDKEHUS 00pa3oBaHUS M CaMOOOpPa30BaHHUSA, OCO3HAHHOTO
IUIAHUPOBAHUSL CBOETO AaKTyaJbHOTO M TEPCHEKTHBHOIO Kpyra 4YTEHHsS, B TOM 4YHCIIE JOCYTOBOTO, MOJrOTOBKM K TPYAOBOM M cCoOLMaIbHOU
NEeSITeIbHOCTH. Y BBINYCKHUKOB OyneT chopMHupoBaHa MOTPEOHOCTh B CUCTEMATHYECKOM YTEHHH KaK CPEICTBE MO3HAHMS MUpPa U ce0sl B 3TOM MHpE,
rapMOHH3AIMU OTHOILIEHUH YeloBeKa U 00IIEeCTBa, CO3JaHIHN 00pa3a «oTpeOHOT0 OyayIIETo».

[Tpu u3ydyeHuu y4deOHBIX MPEIMETOB OOYyUaIOMIMECs YCOBEPUICHCTBYIOT NMPUOOPETEHHBIE Ha TEPBOM YPOBHE HaBBIKM pabOThl ¢ MHpOpManued u
nonoyHAT ux. OHU CMOTYT PabOTaTh ¢ TEKCTaMH, PE0OPa30BBIBATH M HHTEPIIPETUPOBATH COJIEPIKAILYIOCS B HUX HH(POPMALIMIO, B TOM YHCIIE:

* CHCTEMaTHU3HPOBATh, COTMIOCTABIIATH, AHAJTH3UPOBATh, 0000IIaTh M HHTEPIPETHPOBATH HH(DOPMAIIHIO, COACPIKALTYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX
00BEKTaX;

* BBIICIATH TJABHYIO U HW30BITOYHYIO HMH(OPMAINIO, BBIMIOJIHATH CMBICIOBOE CBEPTHIBAHHWE BBIJCIEHHBIX (DAKTOB, MBICIEH; MPEACTABIAThH
nH(pOpMaIIHIO B CKATOW CIIOBECHOH (popMe (B BHJIC TUTAHA WJIM TE€3MCOB) M B HATJISAIHO-CUMBOJIMYECKON hopme (B BUIE TaOIHIl, TpaPUIECKUX CXEM U
auarpamm, KapT HOHATUN — KOHIIENTYaJIbHBIX JUarpamMm, OOPHBIX KOHCIIEKTOB);

* 3aMOJHATH U JOTIOIHSITH TaOJHUIIbI, CXEMBbI, TUAarPaMMBbI, TEKCTHI.

B xome u3yuyeHus Bcex y4yeOHBIX NMpEAMETOB 0Oydaromiudecs MPUOOPETYT OMBIT MPOEKTHOW NEATENbHOCTH Kak 0coOoi (opmbl yueOHOU paboThl,
CIIOCOOCTBYIOIIEH BOCIHUTAHHIO CaMOCTOSTEIBHOCTH, MHHIMATUBHOCTH, OTBETCTBEHHOCTH, TOBBIIICHHIO MOTHBALWMU M 3(P(EKTUBHOCTH Y4eOHOMH
JESTeTbHOCTH; B XOJI€ PEaTH3allMd HMCXOJHOTO 3aMbICiIa HA MPAKTUYECKOM ypPOBHE OBIAJICIOT YMEHHEM BBIOMpATh aJeKBAaTHBIC CTOSIIEH 3ajade
CpeAcTBa, MPUHUMATH PEUICHUs, B TOM YHCJIE U B CUTYaIMsIX HeomnpeneneHHocTH. OHM MoydaT BO3MOXKHOCTh Pa3BHTh CHOCOOHOCTH K pa3paboTKe
HECKOJIbKUX BaPHAHTOB PEUICHUH, K TIOMCKY HECTAHAAPTHBIX PEIICHUH, MOMCKY M OCYIIECTBICHUIO HanOOJIee MPUEMIIEMOTO PETICHHS.

IlepedyeHb KITIOYEBBIX MEXKIIPEIMETHBIX MOHATUH OmpenenseTcss B XoJie pa3pabOTKH OCHOBHOI 00pa3oBaTeibHON MpOrpaMMbl OCHOBHOI'O OOIIEroO
oOpa3zoBaHusl 00pa30BaTENbHONW OpPraHU3alMd B 3aBUCUMOCTH OT MaTepHaIbHO-TEXHHYECKOTO OCHAIIECHUs, KaJpOBOro MOTEHIIMANA, MCIOIb3yEeMbIX
METO0B pabOThl U 00pa30BaTEIbHBIX TEXHOIOTH.

B cooterctBuu ®PI'OC OOO BBIAETSAIOTCS TPH IPYIIbI YHUBEPCATBHBIX YU€OHBIX JEHCTBUIL: peryssTUBHBIE, T03HABATEIbHbIC, KOMMYHUKATHBHBIE.
PeryasituBubie YY /|

1. YMeHue caMoCTOATEIbHO OMPEENATh el 00y4eHUs, CTaBUTh U (POPMYIHpPOBATh HOBbIE 33/1a4d B ydeOe U MO3HABaTEIbHOMN NEATEIbHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MO3HABATEIbHON JesATeIbHOCTH. O0yJaromuiics CMOXKET:

. aQHAJIM3UPOBATh CYIIECTBYIOLIUE U MJIAHUPOBATh Oynyiire oOpa3oBaTelibHbIE PE3YJIbTAThI;

. UICHTUPHUIUPOBATH COOCTBEHHBIE MMPOOIIEMBI U ONPEEIATH IIIaBHYIO POOIIEMY;

. BBIJIBUTATh BEPCUH PEILICHUS MPOOsIeMbl, (JOPMYITHPOBATH TUIIOTE3bI, IPEIBOCXUILATh KOHEUHBINH PE3yIIbTaT;

. CTaBUTb LIEJIb ICATEIILHOCTH Ha OCHOBE ONpPEIEICHHOM MPOOIeMBbl M CYILIECTBYIOIIMX BO3MOXHOCTEH;

° (I)OpMyJ'II/IpOBaTL y‘-IC6HLIe 3aJa4yM KaK IIaru JOCTHKEHMS IOCTABJICHHOM 1IeIIN ACATCIIBHOCTH,



® 000CHOBBIBATH LCJICBBIC OPUCHTUPBI U IMPUOPUTCTHI CChHUJIKAMHW Ha LHCHHOCTH, YKa3bIBasd U 000CHOBEIBast JIOTUYCCKYIO IMOCJICAOBATCIBHOCTD

I1arOB.

2. YMeHue CcamMoCTOSITeNIbHO TUIAHUPOBATh IYTH JIOCTIDKEHHUS IIeJei, B TOM 4YHCIE aJIbTePHATHBHBIC, OCO3HAHHO BBIOMPATH HauOoIee
3¢ dekTrBHBIE CTIOCOOBI pelIeHHs YIeOHBIX U MO3HABATEIBHBIX 3aa4. OOyJaroImuics CMOKET:

. OIpeCIIATh He0OX0JUMBIC IeHCTBHE(S1) B COOTBETCTBHH C YU4COHOM M MO3HABATEILHOW 3a/1a4ei U COCTABJIATh AJITOPUTM HX BBITOJHCHHUS,

. 000CHOBBIBATh U OCYIIECTBIISATH BBIOOp Hanboiee 23(h(PeKTUBHBIX CIIOCOOOB pelieHUsT YUeOHBIX U MO3HABATEIBHBIX 33/1a4;

. OMPECIIATE/HaXOIUTh, B TOM YHCJIC U3 MPEIJI0KEHHBIX BAPHAHTOB, YCIIOBHS JUTS BBITIOJHEHUS YICOHOM M IMO3HABATEIBHOM 3a/1a4u;

. BBICTPauBaTh KU3HECHHBIC TUIAHBI HA KPAaTKOCPOUYHOE OyayIee (3asBisATh [EJICBbIC OPUCHTHPBI, CTABUTH aJCKBATHBIC MM 33JIa4M U MPejiarath
JEHCTBUS, YKa3bIBasi U OOOCHOBBIBAS JIOTHYECKYIO TIOCIIEIOBATEIILHOCTD IIAT0OB);

. BBIOMpATh U3 MPEJIOKCHHBIX BAPHAHTOB U CAMOCTOSTEIIFHO UCKATh CPENICTBA/PECYPCHI ISl PEIICHUS 3aa9U/JOCTHKCHHS 1IETIH;

. COCTaBIISITh TUIAH PEHICHUS TPOOIEMBbI (BBIIIOTHEHHS POCKTA, TPOBEICHUS HCCIICAOBAHNS);

. OTIPECIIATh TOTCHIIMATBHBIE 3aTPYAHCHUS TP PEIICHUN y4eOHOW U TIO3HABATEILHON 3a/1a4M U HAXOAWTh CPEJICTBA IS UX YCTPaHCHUS;

. OIKCHIBATH CBOW OIBIT, OOPMIISIS €ro JijIs Mepeadd JAPYTHM JIFOJASM B BUJC TEXHOJOTHHM PEIICHHS MPAKTUYSCKUX 3a/1a4 ONPEACICHHOTO
KJ1acca;

. IUIAHUPOBATh U KOPPEKTUPOBATh CBOIO MHIUBUAYAILHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCUTh CBOM JICHCTBUS C TUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISITH KOHTPOJIb CBOCH JEATEIBHOCTH B IMPOLECCE TOCTUKCHUS

pe3ynbTara, ONpeeNiATh CIIOCOObI IeHCTBUI B paMKax IMPEUIOKEHHBIX YCIOBHH M TpeOOBaHHIA, KOPPEKTHPOBATh CBOM JEHWCTBHS B COOTBETCTBUU C
u3MeHsoencs cutyanuei. OOy4yaromuics CMOXKeT:

. ONpeeNsATh COBMECTHO C II€AaroroM W CBEPCTHUKAMH KpPUTEPUM IUIAHUPYEMBIX pE3yJIbTaTOB U KPUTEPUU OLEHKU CBOEH y4uyeOHOMU
NEeATEIbHOCTH;

. CUCTEMATHU3UPOBATh (B TOM UMCIIE€ BHIOMPATh MPUOPUTETHBIE) KPUTEPUH INIAHUPYEMBIX PE3YJIbTATOB U OLIEHKU CBOEH J1€ATENbHOCTH;

. 0TOMpaTh UHCTPYMEHTHI Il OLICHUBAHUS CBOEH JEATENbHOCTH, OCYILECTBIATH CAMOKOHTPOJIb CBOEH JEATENbHOCTH B paMKax MpeJI0KEHHBIX
yCIOBUH U TpeOOBaHUI;

. OLICHUBATH CBOIO IEATEILHOCTD, apTyMEHTUPYS IPUYMHBI JOCTHKEHHS WIM OTCYTCTBUS IUIAHUPYEMOTO PE3YJIbTATA;

. HaXOJUTh JOCTaTOYHBIE CPEJCTBA Ul BBIOJHEHUS Y4EOHBIX NEHCTBUH B M3MEHSIOLICHCS CUTyallud W/WIM IpPU OTCYTCTBUU IUIAHUPYEMOTO
pe3yJibTara;

. paboTas Mo CBOEMY IUIaHy, BHOCHTb KOPPEKTHUBBI B TEKYIIYIO IESITEIbHOCTh HAa OCHOBE aHAIN3a M3MEHEHUH CUTyallud AJis TMOJy4YeHHS
3aIJIaHUPOBAHHBIX XapaKTEPUCTUK MIPOIYKTa/pe3ysbTara;

. YCTaHaBIMBATh CBSA3b MEXKIY MOJYYCHHBIMH XapPAaKTEPUCTUKAMU MPOAYKTA M XapaKTEPUCTHUKAMHU MPOLECCA AEATEIBHOCTH U IO 3aBEPLICHUU
NEATEIbHOCTH MpeiaraTb U3MEHEHUE XapaKTEPUCTHUK IIPOLIecca JUIs MOJIyYECHHs YIYyYIICHHBIX XapaKTEPUCTUK IIPOIYKTa;

. CBEPATH CBOM JIEHCTBHSI C 1IENBIO U, TPU HEOOXOIMMOCTH, UCTIPABIISITH OIIUOKH CAMOCTOSTENIBHO.

4. YMeHue olleHUBaTh MPABUIBLHOCTH BBHITIOJIHEHUS Y4eOHOU 3a1aul, COOCTBEHHbIE BO3MOKHOCTH ee perieHus. O0yJaromuicss CMOXeT:

. OTIpeNieNATh KPUTEPUH NPAaBUIIBHOCTH (KOPPEKTHOCTH) BBIMOJIHEHUS YUeOHOH 3a/1a4H;

® AHAJIIN3UPOBATh U 00OCHOBEIBATH IMPUMEHCHUC COOTBETCTBYIOIICTO MHCTPYMCHTAPUA I BBIITOJTHECHUA y‘I@6HOI>i 3aga4u,



. CBO6OI[HO IIOJIBb30BATHCA BI:Ipa6OTaHHBIMI/I KpI/ITCpI/ISIMI/I OLICHKHU U CaMOOLICHKH, UCXOAA U3 LCJIN U UMCIOIIIUXCA CpeI[CTB, pa3J1an51 pe3yHBTaT )41
CIIOCOOBI ICHCTBUI;

* OLCHUBATb HPOAYKT cBOeH JACATCIIBHOCTHU 110 3aJaHHBIM I/I/I/IJII/I CaMOCTOATCIIBHO ONPCACICHHBIM KPUTCPHUAM B COOTBCTCTBUU C ILCIIbBIO
JeSTEIIbHOCTH;

. 000CHOBBIBaTh JIOCTH)KUMOCTD II€IM BBIOPAHHBIM CIIOCOOOM HA OCHOBE OIIGHKH CBOMX BHYTPEHHHX PECYpPCOB M JOCTYIHBIX BHEIIHHX
pecypcos;

. (UKCHPOBATh M aHATU3UPOBATH THHAMHUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB.

5. Biiajgenue ocHOBaMU CaMOKOHTPOJISI, CAMOOIICHKHU, PUHSATHS PEIICHUI U OCYIIECTBICHHUS OCO3HAHHOIO BHIOOpA B YUEOHOM U MO3HABATEIILHOM.
OOy4Jarommiicss CMOXKET:

. HaOJII0aTh U aHAIM3UPOBATh COOCTBCHHYIO Y4eOHYIO U MO3HABATEIILHYIO ACATEILHOCTD U JCATCIBHOCTD JAPYTUX OOYYarOIIMXCs B MPOIECCe
B3aMMOIIPOBEPKU;

® COOTHOCHUTD PCAJIBHBIC U INIAHUPYCMBIC PC3YJIbTAaThI PIHI[HBHI[yaHBHOfI O6paSOBaTeJII)HOI71 JACATCIIbHOCTHU U A€JIaTh BBIBO/JBI,

. NPUHUMATh PElICHUE B yIeOHOM CUTYallud M HECTH 32 HETO OTBETCTBCHHOCTH;

. CaMOCTOSTEIILHO OMPEACIATh PHYUHBI CBOETO YCIIeXa UM HeyCIiexa i HaXOUTh CITOCOOBI BBIXO/1a M3 CUTYalllU HEYyCIexa,

. PETPOCIIEKTHBHO OIPEACIATh, KaKUE ICHCTBUS MO PEHICHUIO YYEeOHOW 3aaud WM TapaMeTphbl 3TUX JCUCTBHU MPHUBEIH K IMOJYYCHHIO

MMEIOIIETOCs MPOAYKTa y4eOHON AeSITeTbHOCTH;

. JNEMOHCTPUPOBATh TMPUEMBl DPETYISIUN TCHUXO(PU3UOIOTUYECKUX/ SMOIIMOHATBHBIX COCTOSHUN s JOCTHOXKEHUS d(deKTa yCIOKOCHHS
(ycTpaHeHHsT SMOIMOHAIBHOW HANPSHKEHHOCTH), 3(¢¢eKTa BOCCTAHOBICHUS (OcHabieHHs NPOSBICHUN YTOMIICHUs), d3¢¢eKTa aKTHBH3ALUU
(ToBBIIEHUS TICUXO(PU3HOTOTUYECKON PEAaKTUBHOCTH).

ITo3naBartenbHbie YY /[

6. YMeHue onpenensTh MOHATHA, Co37aBaTh 0000IIEeHHs], YCTaHABIMBATh aHAJIOTHH, KJIACCU(UIIMPOBATH, CAMOCTOSTEIILHO BHIOMPATh OCHOBAHMS
U KpUTepHH s Kiaccu(UKAIMKM, YCTaHABIWBATH MPUYMHHO-CIECICTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE PpACCYXKICHHE, YMO3aKIIOUCHHE
(MHIYKTUBHOE, J€TYKTUBHOE, [10 AaHAJIOTUH) U JeNaTh BBIBOABL. O0yJaromuiics CMOXKET:

. noI0UpPaTh CI0BA, COMOAYNHEHHBIE KIIOYEBOMY CIIOBY, ONPEACISIONINE er0 MPU3HAKN U CBOICTBA;

. BBICTPANBaTh JJIOTUYECKYIO LIENIOYKY, COCTOSIIYIO U3 KIFOUEBOI'0 CJI0BA U COMTOAYMHEHHBIX EMY CIIOB;

. BBIICNIATH OOIINI MPU3HAK IBYX WJIM HECKOJIBKUX MPEIMETOB WIIH SIBJICHUN U OOBSICHATH UX CXOJCTBO;

. 00BEIMHATH MMPEMETHI U SBJICHHS B TPYIIIIHI 110 ONPEICIICHHBIM MMPU3HAKaM, CPAaBHUBATh, KIIACCH(PUITUPOBATH M 00001IaTh (DaKThI U SIBJICHHUS;

. BBIJICIIATH SIBJICHUE U3 OOIIETo psifia APYTUX SBICHHM;

. OTIPENIEeTISATh OOCTOSTENHCTBA, KOTOPHIC MPEIIIECTBOBAIN BO3HWKHOBEHHIO CBSI3M MEXKIY SIBICHUSIMH, U3 ITHX OOCTOSTEIHCTB BBIICIATH
OTIPEICTISIONINE, CTIOCOOHBIE OBITH TPUUUHON JAHHOTO SIBIICHUS, BISBIISATH PUYUHBI U CIICACTBHS SIBICHUN;

. CTPOUTH PACCYXKICHHE OT OOIINUX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSM U OT YACTHBIX SBICHUHN K OOIIMM 3aKOHOMEPHOCTSIM;

. CTPOUTH PacCyXKICHHE Ha OCHOBE CPAaBHEHHUS MPEIMETOB U SBIICHUHN, BBIJEISISI IPU 3TOM OOIIHNE MTPU3HAKY;

° n3jaraTtb NOJYYCHHYIO I/IH(I)OpMaI_II/IIO, HUHTCPHIPCTUPYA €€ B KOHTCKCTC pemaeMoﬁ 3aaa4uu;



. CaMOCTOSITENIFHO YKa3bIBaTh Ha HMH(OpMAIMIO, HYXIAIOIIYIOCS B IpPOBEpKe, MpeniaraTb M MPUMEHSATh CHOCOO0 MPOBEPKU TOCTOBEPHOCTH

uH(pOpMaINH;

. BepOaIN30BaTh SMOLIMOHAIBHOE BIIEYATIICHUE, OKa3aHHOE HA HETO MCTOUHUKOM;

. OOBSICHATH SIBJIICHUS, TIPOLIECCHI, CBA3H U OTHOIICHUS, BBISABIIIEMbIC B X0/ TIO3HABATEILHOM M UCCIIEAOBATENBCKON AEATEIbHOCTU (IPUBOAUTH
00BsCHEHHE C U3MEHEHHUEM (DOPMBI MPEACTABICHUS; OOBSICHATD, ACTATU3UPYS WM 0000111ast; OOBSICHATH C 3aIaHHON TOYKH 3PCHHUS);

. BBISIBJISITH M HA3bIBATh MPUYUHBI COOBITHUS, SIBJICHUS, B TOM YHCIE BO3MOXKHBIC / HauOOJiee BEPOSITHbIE MPUYMHBI, BOZMOXKHBIE MOCIEIACTBHS
3aJJaHHOM MPUYKHBI, CAMOCTOSITEIBHO OCYILIECTBIISIS MPUYNHHO-CIIEICTBEHHBIN aHaAIN3;

. JeNlaTh BBIBOJ, Ha OCHOBE KPUTHYECKOI'O aHaIM3a pa3HbIX TOYEK 3pEHMs], MOATBEP)KIATh BBIBOJ COOCTBEHHON apryMeHTalueil Wiu
CaMOCTOSITENIbHO MOJTYYSHHBIMH JJAHHBIMH.

7. YMeHue co3aBaTh, IPUMEHATH M MPEOOPA30BBIBATH 3HAKM M CHUMBOJIBI, MOJEIIM M CXEMBI JJISl PEHICHUs] y4eOHBIX M MMO3HABATEIbHBIX 3a]1ad.
OOy4Jarommiicss CMOXKET:

. 0003HaYaTh CHMBOJIOM ¥ 3HAKOM TIPEAMET W/WJIH SIBIICHUE;

. OTIPECIIATh JIOTHUECKUE CBSA3H MEXAY IpeIMeTaMu |/Ud SBICHUSIMH, 0003Ha4aTh JaHHBIE JTJOTHYECKHUE CBSA3H C MMOMOIIBIO 3HAKOB B CXEME;

. co3/1aBaTh aOCTPAKTHBIN WK peajbHbId 00pa3 mpeaMeTa U/ Uil SIBJICHHUS,

. CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCIIOBUM 3aJlauM U/UITU croco0a ee pelieHus;

. co3maBaTh BepOanbHbIC, BELIECTBEHHbIE M WHGOPMAIMOHHBIE MOJETH C BBIJCICHHUEM CYIIECTBEHHBIX XapakTEpPUCTUK OOBEKTa i
omnpezeneHus crnocoda peieHus 3a1a4u B COOTBETCTBUH C CUTYallUeH;

. npeoOpa30BBIBATh MOJICNHN C LIETBIO BBISBICHHUS OOIINX 3aKOHOB, ONPEIEISIONINX JAHHYIO IPEIMETHYIO 00JIacTh;

. NEPEeBOJUTh CIOXKHYI0 IO COCTaBy (MHOTOAacleKkTHYo0) HuHGpopMauuioo u3 rpaduueckoro wid (opMain30BaHHOIO (CHUMBOJIBHOIO)

MIPEACTABJICHUS B TEKCTOBOE, M1 HA00OPOT;
® CTpOI/ITI) cxeMy, EU'Il"OpI/ITM I[eﬁCTBHﬂ, I/ICHpaBHﬂTB HWJIN BOCCTAHABJINBATH HeHSBCCTHBIﬁ paHee aJIFOpI/ITM Ha OCHOBC MMCHOUICTOCA 3HAHUS 06
00BEKTE, K KOTOPOMY MPUMEHSETCS alITOPUTM;

. CTPOUTH J10KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;
. aHaTM3UPOBATh/peIIeKCUPOBATh OMBIT Pa3pabOTKH M peanu3aluu yueOHOTO MpOeKTa, UCCIeNOBaHus (TEOPETHUYECKOro, SMIUPUYECKOr0) Ha
OCHOBE IPEUI0KEHHON POOIEMHOM CUTYaIMH, TOCTABICHHOMN 1eJTN W/WUJM 3aJaHHBIX KPUTEPUEB OLIEHKHU MPOJIyKTa/pe3ybTara.

8. CwmbicnoBoe uteHre. O0y4JaroIHIiCs CMOXKET:

. HaXOJUTh B TeKCTe TpeOyeMyro HHGOpMaIUIO (B COOTBETCTBUH C LIEISIMHU CBOEH JESITEIbHOCTH);

. OpPUEHTUPOBATHCS B COJEPKAHUU TEKCTa, MOHUMATh LEIOCTHBIA CMBICI TEKCTA, CTPYKTYpUPOBATh TEKCT;

. yCTaHaBJIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHM, SIBIIEHUH, TPOLIECCOB;

. PE3IOMUPOBATH INIABHYIO UICHO TEKCTA,

. peoOpa3oBbIBaTh TEKCT, «IEPEBOAS» €ro B JPYIyI0 MOJAIBHOCTb, MHTEPHPETHUPOBATh TEKCT (XYHAOXKECTBEHHBIH M HEXYJI0KECTBEHHBIM —

y4eOHbIH, Hay9HO-TIONYIISIPHBIH, MH(pOpMannoHHBIH, TekcT non-fiction);
. KPUTUYECKH OLIEHUBATH COJIEPKAHUE U (OPMY TEKCTa.



9. ®opMHUpPOBaHUE M PA3BUTHE HKOJOTHUECKOTO MBIIUICHUS, YMEHUE NPUMEHSTh €ro B I03HABATEIbHOW, KOMMYHUKATHBHOH, COLHAILHOU
MPaKTHUKE U MpodeccuoHanbHOM opueHTaui. OOyJaronMics CMOXKET:

. OIIPENEIATh CBOE OTHOLIEHUE K IIPUPOIHOM Cpele;

. aHAJTM3UPOBATH BIUSHHUE YKOJOTHUECKUX (DAaKTOPOB HA CPey OOUTAHUS KUBBIX OPraHU3MOB;

. IIPOBOJIUTH MPUYMHHBIA U BEPOSITHOCTHBIM aHAJIN3 3KOJIOTHUECKUX CUTYalUi;

. IIPOTHO3UPOBATh U3MEHEHHS CUTYallUH [IPU CMEHE ACUCTBUS OAHOTO (hakTopa Ha AelcTBUE APYroro Gpakropa;

. pacupoCTpaHATh SKOJOTMYECKHUE 3HAHUS U y4AaCTBOBATH B MPAKTUYECKHUX JI€IaX MO 3alIUTe OKPYKAIOIIEH Cpebl;
. BBIpaXXaTh CBOE OTHOIICHUE K MIPUPOJIC Yepe3 PUCYHKU, COUMHEHHS, MOJIEIH, IIPOEKTHBIE Pa0OTHI.

10. Pa3BuTre MOTHBAIMK K OBJIAJICHUIO KYJbTYPOH aKTHBHOTO MCIIOJIB30BaHUS CIOBApEi U JPYruX MOUCKOBBIX cucTeM. OOydaronuiics CMOXKET:
. OTIpeNIeNIATh HEOOXOIMMbIE KITFOUEBbIE TIONCKOBBIE CIIOBA U 3aIIPOCHI;

. OCYLIECTBIIATh B3aUMOJCHCTBUE C JIEKTPOHHBIMU ITIOMCKOBBIMU CUCTEMAaMH, CIOBApPsIMHU;

. (opMHpPOBATH MHOKECTBEHHYIO BEIOOPKY M3 MMOMCKOBBIX HICTOYHUKOB JUIsI OOBEKTHBHU3AIMH PE3YIIbTATOB MOUCKA;
. COOTHOCHUTbD ITOJIYYEHHBIE PE3YJIbTaThl IOMCKA CO CBOEH AEATEIbHOCTHIO.

Kommynukarususbie YY ]

11.  YmMeHue opraHu3oBbIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JESITEIBHOCTh C YUUTENIEM U CBEPCTHUKAMU; pabOTaTh HHAUBUYAIbHO U B
IpyIIe: HaxoIuTh oOllee peleHre W pa3peliaTb KOH(MIMKTBI Ha OCHOBE COIJIACOBAaHMS IO3UIUM M ydyeTa HHTEpecoB; (HOpMYIUpPOBATh,
apryMEeHTHPOBAaTh M OTCTauBaTh cBOe MHeHHE. OOyUaromuicss CMOXKET:

. OTIPEIETISATH BOBMOKHBIE PO B COBMECTHOM JIEATENLHOCTH;

. UTPATh OTMPEACIICHHYIO POJIb B COBMECTHOM JESATEILHOCTH;

. MPUHUMATh TIO3UIMI0 COOECENHMKA, TMOHUMAsl TO3MIMIO JPYroro, pas3jinyaTh B €ro peyd: MHEHUEe (TOYKYy 3peHHs), JI0Ka3aTeIbCTBO
(aprymeHTbl), (aKThl; TUIIOTE3bI, AKCUOMBI, TEOPHUU;

. OTIpEICIIATh CBOM JIEHCTBUS U IEHCTBUS apTHEPA, KOTOPBIE CIOCOOCTBOBANHU MM MPEMSATCTBOBAIH MIPOIYKTHBHOM KOMMYHHKAIUH;

. CTPOUTH MO3UTHUBHBIE OTHOIIEHUS B TIpoIlecce YueOHOM U TO3HABATENbHOM 1eATEeTbHOCTH;

. KOPPEKTHO U apryMEHTHUPOBAHHO OTCTaWBATh CBOKO TOUKY 3PEHMSI, B IUCKYCCHH YMETh BBIIBHUTaTh KOHTPAPTyMEHTHI, iepedpazupoBaTh CBOIO
MBICJIb (BJIaJIEHUE MEXaHU3MOM HKBHBAJICHTHBIX 3aMEH);

. KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHMIO, C JOCTOMHCTBOM NPH3HABATh OIIMOOYHOCTH CBOETO MHEHHS (€CIM OHO TaKOBO) M
KOPPEKTUPOBATh €T0;

. npeiaraTh ATbTEPHATUBHOE PEIICHUE B KOH(MIUKTHOW CUTYAIlNH;

. BBIICNIATH OOIIYIO TOYKY 3pEHUS B IUCKYCCHU;

. JIOTOBAPUBATHCSA O MPABUIIAX U BOMPOCAX TSl OOCYkKJACHUS B COOTBETCTBUU C TIOCTaBICHHOM Tepe]] TPYIION 3a1auei;

. OpPraHU30BBIBATh YUCOHOE B3aUMOJICHCTBUE B TPyIIE (OMPEaeIATh OOIIUE eI , PACIPEACIsSTh POJIH, J0TOBAPUBATHLCS IPYT C IPYTOM H T. 1I.);

. YCTpaHATh B paMKax JUAJIOTa pa3pbIBbl B KOMMYHHUKAIIUU, O0YCIOBIEHHBIE HEMOHUMAaHUEM/HENPUATHEM CO CTOPOHBI CoOeCeTHHKa 3a/ayH,

(I)OpMBI HJIN COACPIKaHUA Arajiora.



12. YMeHue 0CO3HaHHO HCIIOJIb30BaTh PEUEBbIE CPEJCTBA B COOTBETCTBUH C 3a/laueli KOMMYHUKAIIMH JUIS BBIPAXXEHHUS CBOMX YYBCTB, MBICICH U
noTpeOHOCTEH A TUTAHUPOBAHUS M PETYJSIIUU CBOCH JEATENbHOCTH; BIAJIEHUE YCTHOW M NMHUCBMEHHOH pPEuYbl0, MOHOJIOTMYECKONH KOHTEKCTHOM
peubio. O0yUaroIIMIICs CMOXKET:

. OTIPEICIIATh 33]a9y KOMMYHHUKAIIMHA U B COOTBETCTBUH C HEH OTOMPATH PEUEBBIC CPEIICTBA;

. OTOMpATh U UCIOJIB30BATh PEUEBBIC CPEICTBA B IIPOIIECCE KOMMYHHKAIIUU C APYTHMH JIFOJAbMU (IUAJIOT B Iape, B MAJIOW IPYIIE U T. 11.);

. MIPEACTABIISITh B YCTHON MJIM MUCbMEHHOM (hOpMe pa3BEePHYTHIHN TUIaH COOCTBEHHOM JCSITEIBHOCTH;

. co0JTII01aTh HOPMBI ITYOJIMYHOMN PEeUH, PerjaMeHT B MOHOJIOTE€ U TUCKYCCHUU B COOTBETCTBUM ¢ KOMMYHUKATUBHOM 3aJ1a4ucii;

. BBICKa3bIBaTh 1 OOOCHOBBIBATh MHEHHUE (CYXKIECHHUE) U 3allpalliiBaTh MHCHHE ITApTHEPA B paMKaXxX JIUAJIOTa;

. MPUHUMATH PEIICHUE B XOJIC JUAJIOTA U COTJIACOBBIBATH €0 C COOECETHUKOM;

. C03/1aBaTh MUCbMEHHBIC «KIUIITUPOBAHHBIC» U OPUTHHAIBHBIE TEKCTHI C UCIIOJIb30BAHUEM HEOOXOAUMBIX PEUEBBIX CPEJICTB;

. HCIIOJIH30BaTh BepOaIbHBIEC CPEICTBA (CPEACTBA JOTUUECKON CBSI3M) JIJIS BBIJICIICHHS CMBICIIOBBIX OJIOKOB CBOETO BBICTYILJICHUS,

. UCIIOJIb30BaTh HEBEpOAITbHBIC CPECTBA MITU HATJISIHBIE MaTePUAIIbI, TOATOTOBICHHBIC/OTOOPAHHEIC IO/ PYKOBOJACTBOM YUUTEIIS,

. JieNaTh OLICHOYHBIM BBIBOJ O JOCTHXKEHHMM II€JIM KOMMYHMKAllUU HEMOCPEIACTBEHHO IIOCIIE 3aBEPLICHUS KOMMYHHUKATUBHOIO KOHTAKTa M
000CHOBBIBATH €r0.

13. dopMupoBaHUE U PA3BUTUE KOMIIETEHTHOCTH B OOJIACTH KCIIOJIb30BaHUS MH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee — UKT).
OOyyJarommiicss CMOXeET:

. I[EJICHAIIPABJICHHO HCKAaTh M HWCIOJB30BaTh MH(POPMAIIMOHHBIE PECYpChl, HEOOXOMUMBIE AJsi PEHICHHUsS yYEOHBIX M MPAKTUYECKUX 3a7ad C
nomouipto cpeacts UKT;

. BBIOMPATh, CTPOUTH U MCIOJIL30BAaTh AJCKBATHYIO WH(MOPMAIIMOHHYIO MOJENb IS Mepefadyd CBOMX MBICIEH CpPEACTBAMU €CTECTBEHHBIX U
(hopMaJIbHBIX SI3BIKOB B COOTBETCTBUHU C YCIOBUSIMU KOMMYHUKAIIHH;

. BBIICNIATh HH(GOPMAIIMOHHBIN aCIIEeKT 3a/1a4d, OTIEpUPOBAThH JaHHBIMH, UCTIOIB30BATh MOJIENb PEIICHHUS 3a/1a4H;

. UCIIONIb30BaTh KOMITHIOTEPHBIE TEXHOJOTHH (BKJIIOYAsi BHIOOP aJeKBAaTHBIX 33/1au€ MHCTPYMEHTAIBHBIX MPOrpaMMHO-AMMapaTHBIX CPEICTB U

CEpBUCOB) JJIsl peUIeHHsT MH(POPMALMOHHBIX M KOMMYHHKALIMOHHBIX y4eOHBIX 3a/Jay, B TOM YHCIIe: BBIYMCICHHME, HAlMCAHUE MHCEM, COUYMHEHMUH,
JIOKJIa/10B, pedepaToB, co3JaHNue Mpe3eHTaluil U Jp.;

. UCII0JIb30BaTh MH(OPMAIUIO C YYETOM 3THUYECKUX U IPABOBBIX HOPM;

. co3laBaTh MH(OpPMAIMOHHBIE PECYpPChl PA3HOTO THUIA U JJS DPa3HBIX ayAUTOPUM, coOI0AaTh HMH(DOPMALMOHHYIO TUTHEHY M IpaBuia
MH(OPMALIMOHHON OE30MaCHOCTH.



IIpeaMeTHbIE pe3ybTAThI OCBOCHHSI YUeOHOr0 npeaMera «Puznka»

7 KJiacc
Yuawuecs oonocnol 3namv/nonumams:

CMBICII IOHATHH: pusnueckoe siBieHue, pu3nuecKuii 3akoH, pU3nuecKue BeIMIUHbI, B3aUMOICHCTBHE;

CMBICIT (PU3NYECKUX BEJIMUUH: IIyTh, CKOPOCTh, Macca, INIOTHOCTb, CHJIA, JaBJIeHUE, paboTa, MOIHOCTh, KHHETUYECKask YHEPIus,
MOTEHIMATIbHAsE SHEPT U, K03 (HUIIUEHT TOJE3HOTO ICHCTBHS;

cMBbICIT pU3NYecKUX 3aKoHOB: [lackans, Apxumena.

YMau;uec;l O00JIICHDL ymenib.

OIUCHIBATD M OOBSICHATh (DU3MYECKUE SBJICHHUS: PABHOMEPHOE MPSIMOJIMHEHHOE IBIDKCHUE, INepeiavy IaBICHHS KHUIKOCTSIMU W Tra3aMu,
1aBa"ue Tei, Tudy3uio;

UCII0JIb30BaTh (DU3MYECKUE TMPUOOPHI M U3MEPHUTEbHBIE WHCTPYMEHTHI Ul M3MEPEHUs (DU3MYECKUX BEIMUYUH: PACCTOSHHUS, MPOMEKYTKA
BpPEMEHHU, MaCChl, 00bEMA, CHIIBI, 1aBJICHHUS;

NPECTABIATh PE3yIbTaThl U3MEPEHHN C MOMOINBIO TaOJHIl, TPAQUKOB U BBISBISATH HAa 3TOH OCHOBE SMITMPHUYCCKHUE 3aBUCHMOCTH: MYTH OT
BPEMCHH, CUJIBI TPCHUS OT CUJIbI HOPMAJIBHOT'O AABJICHUW A, CUJIBI YIIPYT'OCTHU OT YAJIMHCHUS IIPYKHUHBI;

BBIPAXKATh PE3YJIbTAaThl K3MEPEHUI U PACUCTOB B eAMHHUIIAX MEXKTyHAPOIHON CHCTEMBI;

IMPUBOJAUTH MMPUMCPBI IIPAKTHYCCKOTI'O MUCITIOJIb30BAHHUA CI)I/I3I/I‘-ICCKI/IX 3HAHUN 0 MEXAaHUYECKHUX SBJICHUAX,

pemiath 3a/1a4i Ha MPUMEHCHUE U3YUYCHHBIX (PU3MIECKUX 3aKOHOB,;

OCYHICCTBJIATDH CaMOCTOSITCIILHEIN ITOMCK I/IH(bOpMaIII/II/I CCTCCTBCHHOHAYYHOI'0O COACPIKAHUA C HCIIOJIB30BAHUCM PA3JIMYHBIX HCTOYHUKOB
(YueOHBIX TEKCTOB, CHPABOYHBIX W HAYYHO-TIOMYJISIPHBIX HM3JaHUN, KOMIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB HMHTepHera), ee 00pabOTKy U
MPEeJCTaBICHHUE B Pa3HbIX (hopMax (CIOBECHO, C TOMOIINBIO IPpadUKOB, MATEMAaTHUYECKUX CHMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);
UCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHKS M YMEHHUS B IPAKTUYCCKOM JICATEIBHOCTH U TIOBCEHEBHOM KU3HU JIJISl PAIlHOHAIBHOTO UCIIOIh30BAHUS
IMPOCTBIX MCXaHU3MOB, oOecrieueHns 0€30aCHOCTH B MpouecCce NUCIOJIb30BaAHUA TPAHCIIOPTHBIX CPEACTB.

8 ki1acc

Hpe,I[MCTHBIMI/I pe3yiabTaTaMu U3YYCHU A CI)I/I3I/IKI/I B 8 KJ1acce SBISIOTCS:

NNOHUMAaHMeE:

U CIIOCOOHOCTH OOBSICHATH (PU3MUECKUE SBIICHUS: KOHBEKIIMS, U3TyUeHHE, TEIUIONPOBOAHOCTh, U3MEHEHHE BHYTPEHHEH YHEPTUU Tela B
pe3yJabTaTe Teruionepeaadu Ui padboThl BHEITHUX CUJI, HCTIapeHHe (KOHIEHCAIMs) U TIJIaBJIeHUE (OTBEPACBAaHNE) BEIIECTBA, OXJIAKICHUE
KUJKOCTU TIPU UCIAPEHUH, KUTICHUE, BBIMAIEHUE POCHI, JJIEKTPpHU3aLUs TEJl, HAarpeBaHUE MPOBOJIHUKOB JIEKTPUUECKUM TOKOM, SJIEKTPUUYECKUM
TOK B METaJlJIaX, SJICKTPUICCKHE SBJICHUS C TTO3HUIINHN CTPOEHHUS aTOMa, IEUCTBHS DJIEKTPUUECKOTO TOKAa, HAMAarHWYEHHOCTh JKeJie3a U CTaju,
B3aUMO/ICHCTBUE MAarHUTOB, B3aUMOJECICTBME TPOBOIHUKA C TOKOM U MarHUTHOM CTPEIKH, IEHCTBUE MArHUTHOTO TOJI Ha MTPOBOJIHUK C
TOKOM, MIPSIMOJIMHEITHOE paclipoCTpaHEHHE CBETa, 00pa30BaHKEe TEHH U MOJyTEHU, OTPaKEHUE U MPEJIOMIICHHE CBETA;

MPUHIIUIIOB ACHCTBUS KOHJEHCAIIMOHHOTO U BOJIOCHOTO TUTPOMETPOB, TICUXPOMETPA, IBUTATellsl BHYTPEHHETO CTOPaHUsl, TapOBOUN TypOUHBI,
3JIEKTPOCKOIA, AIEKTPOMETPA, ralbBaHMUECKOI0 JJIEMEHTA, aKKyMYJIsTopa, (JOHapHKa, peocTara, KOH/IeHCaTopa, JaMIIbl HaKaJIUBaHUS U
croco6oB obecreueHust 0€30MacCHOCTH MPU UX UCIMOJIb30BAHUH, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHHUS CBETA, 3aKOH MPSMOJIIMHEHHOTO
pacnpocTpaHEeHUs CBETa;



CMBICJIa OCHOBHBIX (bHSI/I‘ICCKI/IX 3aKOHOB U YMCHHUC IMTPUMCHATH UX HA IPAKTUKE: COXPAaHCHHA U MMPEBPAIICHHA SHCPIrUr B TCIIJIOBBIX
nmponeccax, 3aKOH COXpaHCHHUA SJICKTPUYICCKOTO 3apsJid, 3aKOH Owma IJId ydacCTKa LCIU, 3aKOH I[)KOyJI?I—.HCHLIa.

yMeHue:

U3MEPSTh: TEMIIEPATYPY, KOJTUYECTBO TEIUIOTHI, YICIbHYIO TEIJIOEMKOCTh BEILIECTBA, YACIbHYIO TEIUIOTY IIJIaBJICHUS BEIIECTBA, BIIAXXHOCTh
BO3/yXa, CUJTY JIEKTPUYECKOTO TOKA, NIEKTPUUECKOE HAMPSHKEHUE, IIEKTPUUIECKUH 3apsijl, JIEKTPUUIECKOEe COIIPOTUBIIEHHE, (POKYyCHOE
paccTosiHie COOMPAOIICH JTHH3BI, ONTUYCCKYIO CHITY JTHH3BI,

paznuuath GOKYyC JIUH3bI, MHUMBIHN (POKYC 1 (POKYCHOE pacCTOSTHUE JIMH3bI, ONTUYECKYIO CHITY JIMH3BI U ONTUYECKYIO OCh JIMH3bI, COOMPAIOIIYIO
U PaCcCEUBAIONIYIO JIMH3BI, U300paKEHUS, laBaeMbIe COOMPAIONICH U pacCenBarOIICH JTHH30I;

UCIIOJIb30BaTh MOJyYEHHbIE 3HAHUS B TOBCEIHEBHOM JKU3HH (PKOJIOTHS, OBIT, OXpaHa OKPYKAIOIIeH cpelibl, TeXHUKA 0€30MacHOCTH).

BJIAJICHHUC:

OKCIICPUMCEHTAJIBHBIMHA ME€TOAaMHU UCCIICIOBAaHUSA: 3aBUCUMOCTHU OTHOCUTEIHLHOMN BIAKHOCTH BO31yXa OT AaBJICHUA BOASAHOI'O I1apa,
COACPIKALICTOCA B BO3AYXC IIPU JTaHHOM TEMIICPATYPE; AaBJICHWA HACBILICHHOI'O BOAAHOIO I1apa; OpCACJICHUS yI[e.HI)HOI\/JI TCIINIIOEMKOCTH
BCIIECTBA, 3aBUCUMOCTH: CUJIbI TOKA HAa YHYACTKE HNCIH OT JJICKTPUICCKOI'0 HANIPSAKCHUS, SJICKTPUICCKOTO COIIPOTUBJICHUS ITPOBOJHUKA OT €TI0
JJIMHBL, TUIOMAA MONMEPCYHOI0 CCYCHMA U MaTCpuraia, 3aBUCUMOCTU MAarHuTHOI'O JICHCTBHSA KaTylKu OT CHUJIbI TOKa B I CIIH, 1/1306pa>1<eH1/1$1 oT
PAacCIIOJIOKCHU JIaMIIbl Ha PA3JIMYHBIX PACCTOAHUAX OT JIMH3BI, YIJIa OTPAKCHUA OT yIJla ITaICHUA CBETA HAa 3CPKAJIO;

croco0aMu BEIITOJIHEHUS pacycToOB AJId HAXOKACHUA: y,[[CJILHOﬁ TCINNIOEMKOCTH, KOJIMYCCTBA TCIIJIOTHI, HCO6XOI[I/IMOF0 AJI1 Harpe€BaHus Tejia
HJIK BBIACIIACMOI'O UM IIPHU OXJIAKIACHHUH, yneanoﬁ TCIUIOTBI CTrOPaHuA TOIIJIMBA, YHGHLHOﬁ TCIJIOTHI IIJIaBJICHHS, BJIAXKHOCTU BO3yXa,
y,I[CHBHOﬁ TCIIJIOTHI nap006pa30BaHHﬂ H KOHACHCAIluH, KHH TCIJIOBOI'O ABUI'AaTCJIsA, CHUJIbI TOKA, HAIIPSXKCHHA, COIIPOTUBJICHUA IIPpH
napauiCJIbHOM 1 ITOCJICA0BATCIIbHOM COCIUHCHUHN ITPOBOAHHUKOB, YACJIBbHOI'O COIIPOTHUBJICHUS IMTPOBOAHHKA, pa6OTI)I 1 MOIIHOCTH
QJICKTPHUUYCCKOI'O TOKA, KOJIMYCCTBA TCIVIOTHI, BBIACIIACMOTO IIPOBOAHUKOM € TOKOM, CMKOCTH KOHACHCATOPA, pa6OTBI QJICKTPHUYCCKOI'O ITOJIA
KOHACHCATOpa, SOHEPIruu KOHACHCATOpPAa.

9 kJacc
NOHNMAHHUE,

Y CITIOCOOHOCTH OMHCHIBATh M OOBSICHATH (DU3UYECKUE SBIICHUSI/TIPOIIECCHI: TTOCTYIAaTEeIbHOE ABHKEHUE, CMEHA JTHSI U HOYHU Ha 3eMIie,
cBOOOHOE Ta/IeHHe Tell, HEBECOMOCTb, TBUKEHHE MO OKPY>KHOCTH C TIOCTOSTHHOM MO MOAYJIO CKOPOCTHIO, KOJIEOaHUS MaTEMaTHUYECKOTO U
MPY>KWUHHOTO MasITHUKOB, PE30HAHC (B TOM YHCJI€ 3BYKOBOH ), MEXaHMUECKHUE BOJIHBI, IJTMHA BOJHBI, OTPAXKEHUE 3BYKa, X0, JIEKTPOMarHuTHas
WHIYKIUS, CAMOMHAYKIIUS, TPEJIOMJIEHUE CBETA, IUCIIEPCUs CBETA, MOTJIONIEHUE U UCITyCKaHUE CBETa aTOMaMH, BO3HUKHOBEHHE JINHEMYAThIX
CIIEKTPOB UCITYCKAaHUSI U TOTJIONIEHUS, PAIMOAKTUBHOCTH, HOHU3UPYIOIINE U3JIYYCHHS, CYTh METO/a CIIEKTPAIIbHOTO aHAJIN3a U €T0
BO3MOXKHOCTEH;

CMBICJIa OCHOBHBIX (DM3WYECKUX 3aKOHOB: 3aKOHBI HbIOTOHA, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXPaHEHUS
SHEPIUH U YMEHUE IPUMEHSATh UX Ha MPAKTHUKE;

CYTH 3KCIIEPUMEHTAITBHBIX METO/IOB UCCIIEOBAHUS YACTHII.

3HAHMHE:

¥ CITIOCOOHOCTH JaBaTh OMPEEICHIS/OMUcaHusl ((U3NIECKUX TTOHITHI: OTHOCUTEIHLHOCTH JIBM)KCHHUS, TEOIIEHTPUYECKas U TeITMOIEHTPHIeCKast
CUCTEMBI MHUpa; [TIepBasi KOCMUYECKasi CKOPOCTh |, PEaKTUBHOE JBIKEHHE; PU3NIECKIX MOJIETICH: MaTepralibHasl TOUKa, CHCTEMa OTCUETa;
(GU3UYECKUX BEIMYMH: IEpEeMEIIeHNEe, CKOPOCTh PABHOMEPHOTO MPSIMOJIMHEHHOTO JIBU)KEHUSI, MTHOBEHHASI CKOPOCTh M YCKOPEHUE TIPHU
PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBHXKEHUH, CKOPOCTh U IIEHTPOCTPEMUTENBHOE YCKOPEHUE TPU PABHOMEPHOM JABUKEHUU TeJa 10
OKPY>KHOCTH, UMITYJIbC, CBOOOIHBIE KOIeOaHmsI, Kojie0aTenbHasl CUCTEMA, MAsTHUK, 3aTyXaloIIne KojieOaHus1, BEIHYKIEHHbIE KOJIEOaHUsI, 3BYK



U YCJIOBHUS €T0 paclpoCcTpaHeHUs; PU3NYECKUX BETUUMH: aMIUIUTY/a, IEPUO U YacToTa KojiebaHuii, COOCTBEHHas YacToTa KojiebaTeabHOM
CUCTEMBI, BBICOTA, [TeMOp |, TPOMKOCTbH 3ByKa, CKOPOCTh 3BYKa; (DU3NUECKUX MOJIEJICH: [FapMOHIYECKHEe KoneOaHus |, MaTeMaTHIeCKHIA
MasiTHUK, MarHUTHOE T10JIe, JINHUY MarHUTHOM MHIYKIIMH, OTHOPOAHOE U HEOAHOPOJHOE MArHUTHOE T10JI€, MArHUTHBIN NOTOK, IepEeMEHHBIN
AIIEKTPUIECKUI TOK, JIIEKTPOMATHUTHOE TI0JIE, SJICKTPOMArHUTHBIC BOJHBI, 3JIEKTPOMArHUTHBIE KOJICOAHHUS, PAIUOCBSI3b, BUTUMBIN CBET;
bu3nyecKnX BEIMYMH: MarHUTHAsI UHIYKIIHS, UHIYKTUBHOCTD, IEPUO/I, YACTOTA U aMIUIMTY/1a SJIEKTPOMArHUTHBIX KOJIeOaHHii, TOKa3aTenu
IPEJIOMIICHUS CBETA, PaIMOAKTHUBHOCTD, alib(ha-, 0eTa- 1 raMMa-uyacTHLIbl;, (PU3MUECKUX MOJENei: MOIEH CTPOCHHS aTOMOB, IIpeIoKeHHbIE /.
Tomconom u 3. Pezepdopaom; MpoTOHHO-HEUTPOHHASI MOIeNIb AaTOMHOTO S/1pa, MOJEIIb IIpoliecca JIeJIeHHs sipa aroMa ypaHa; (pU3an4ecKux
BEJIMYMH: MOTJIOMICHHAs 1032 U3Iy4YeHHUs, KOd()(HUIIMEHT KauecTBa, SKBUBAJICHTHAS /1032, IEPUO/I OTYPacaia;

(bopMyIUPOBOK, TOHUMAHHUE CMBICIA U YMEHHE IPUMEHSTh; 3aKOH MPEIOMIICHHsI cBeTa U MpaBuiio JIeHIa, KBAaHTOBBIX MOCTYNIaTOB bopa, 3akoH
COXpaHEHMsI MacCOBOT0 YMCJIA, 3aKOH COXPAHEHUS 3apsi/ia, 3aKOH PaJlnOaKTUBHOIO paciaia, IpaBUI0 CMELICHMS;

Ha3HA4YCeHMsI, yCTPOMCTBA U MPUHIIUIIA ACHCTBUS TEXHUYECKUX YCTPOMCTB: 2JIEKTPOMEXaHUUECKHI WHIYKIIMOHHBIN FreHepaTop NepeMEeHHOTr0
TOKa, TpaHchopmarop, KojaedaTeTbHbIH KOHTYP, IETEKTOP, CIIEKTPOCKOI, ClIEKTporpad;

TOT0, YTO CYIIECTBEHHBIMU MapaMeTPaMHu, OTINYAIOIIMMHU 3BE3/Ibl OT IIJIAHET, SBJISIOTCSA UX MACChl U UCTOYHUKU SHEPTHH (TEPMOSACPHBIC
peakuuu B Heipax 3BE€3/] U PaJIMOAaKTUBHBIE B HEJPAX IUIAHET).

NnpeacTaBjJacHUuE

0 COCTaBe, CTPOEHUH, IPOUCXOKACHUH U Bo3pacTe COITHEUHOM CUCTEMBI.

yMeHHe:

IPUBOAUTH MPUMEPHI U OOBACHATH YCTPOMUCTBO U MPUHLIMII ASHCTBHS TEXHUYECKUX YCTPOUCTB M YCTaHOBOK: cueT4MK [ 'eifrepa, kamepa
BuiibcoHa, my3bIpbKOBasi Kamepa, AAEPHbIM pEakTOp Ha MEJICHHBIX HEUTPOHAX, IMPUBOAUTH IPUMEPHI TEXHUUECKUX YCTPONCTB U KUBBIX
OpPraHU3MOB, B OCHOBE II€PEMEIIEHUS KOTOPBIX JICKUT MPUHIIMIT PEAaKTUBHOIO JABHKEHHS; 3HAHUE U YMEHHUE OOBACHATh YCTPOHCTBO U JieiicTBHE
KOCMHYECKUX PAaKEeT-HOCUTENIEH;

OPUMEHSATH (PU3NYECKHE 3aKOHBI JJIs1 00bICHEHMS ABMKEHU M1aHeT CoTHEUHOU cHCTeMBbl, 00BACHATh cyTh ¢ dekTa X. [lomiepa;
(bopMynupoBaTh U OOBSACHATH CYTh 3aKOHa J. Xa001a, 3HaTh, UTO 3TOT 3aKOH SBUJICS SKCIIEPUMEHTAIbHBIM MOATBEPKICHUEM MOJIETH
HecTanMoHapHo! BeenenHol, oTkpsiTOoi A. A. dpunMaHoMm;

CpaBHMBATh (PU3NUECKHE U OpPOUTANIbHBIE TApaMETPHI IIJIAaHET 3eMHOM TPYIIIBI C COOTBETCTBYIOLUIMMHU IMapaMeTpaMu IUIaHET-TUTAaHTOB U
HaXOJUTh B HUX 0OlI1ee U pa3InyHoOE;

U3MEPSTh: MTHOBEHHYIO CKOPOCTh U YCKOPEHHE IPU PAaBHOYCKOPEHHOM ITPSIMOJIMHEMHOM JIBU>KEHHUH, IECHTPOCTPEMUTEIIBHOE YCKOPEHUE NTPU
PaBHOMEPHOM JBIMKEHHH [0 OKPY>KHOCTH, MOIIHOCTb J03bI PaIHOAKTUBHOTO U3JTy4EHHsI OBITOBBIM TO3UMETPOM;

UCIIOJIb30BAaTh MOJyYEHHbIE 3HaHUS B TOBCEIHEBHOM JKM3HU (OBIT, 3KOJIOTHUS, OXpaHa OKPYKaIOIEH CPebl).

BJIAaJICHUEC:

OKCIICPUMCHTAJIBHBIMH ME€TOAaMHU UCCIICIOBAHUA 3aBUCHUMOCTH IIEPUOJa U YaCTOThI KoJIcOaHMi MasTHHKA OT JJIVMHBI €TO0 HUTHU, B IIPOLECCE
HU3YUCHUA 3aBUCHUMOCTHU MOIIHOCTH U3JTYYCHUA IIPOAYKTOB paciiaZia paaoHa OT BpEMCHH.

OO0mMMH npeAMEeTHBIMH pe3yJIbTaTaMH 00y4eHHsl 110 JAaHHOMY KYPCY SIBJISIOTCSH:
BbImycKHUK Hay4uTCS:

coOiroaaTh npaBuiia 6€30MacHOCTH U OXpaHbl TpyAa MpH padboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;
IIOHUMATh CMbICJI OCHOBHBIX (1)I/ISI/I'-IGCKI/IX TEPMHUHOB: (bl/ISI/I‘IeCKOG TEJI10, (1)I/I3I/I'-IeCKOG SIBJICHUEC, @HSquCKaH BCJIIMYMHA, CIUHHUIBI USMCPCHU,



pacrio3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEHIMTh MPHU MOMOIIM (U3UYECKUX METOAOB; aHAIM3HPOBATH OTACIBHBIC STAlbl MPOBEACHUS
UCCIICIOBaHUN U MHTEPIIPETUPOBATH PE3YIbTATHI HAOMIOCHUN U OMBITOB;

CTaBHUTH OMBITHI IO UCCIEIOBAHUIO (PU3MUECKUX SBICHUN WIN (HU3NYECKUX CBOWCTB TeN 0€3 MCIOJIb30BAHUS MPSAMBIX W3MEPEHUI; MPU 3TOM
dopmynupoBats npobieMy/3anady y4eOHOrO SKCHEPUMEHTa; COOMpPATh YCTAHOBKY M3 MPEMJIOKEHHOTO O0OPYAOBAHMS, MPOBOAUTH OIBIT U
(opMynHUpOBaTh BBIBOJIBI.

HpI/IMeLIaHI/Ie. HpI/I IMPOBCACHNHN HCCIICAOBAaHUA (bPISI/I‘IeCKI/IX SIBIICHUI HU3MCPUTCIILHBIC HpI/I60pr HCIIOJIB3YIOTCA JIMIIb KaK JAaTUUWKKW HU3MCPECHUSA

(Gu3nUecKnX BEIUUMH. 3allUCH OKA3aHUH NPSMBIX U3MEPEHUI B 3TOM Cilydae He TpeOyeTcsl.

IIOHUMATh POJIb IKCIEPUMEHTA B MOJIYyYEHUU HayYHOU HH(POPMALIUY;

IPOBOJIUTH MPSMbIE U3MEPEHUsS (PU3MUECKUX BEIWYHMH: BPEMs, PaCCTOSIHHE, Macca Tena, 00beM, CHla, TeMIepaTypa, aTMOCepHOe JaBJIeHHUE,
BJIQKHOCTh BO3AyXa, HaNpsOHKEHHE, CHJIA TOKA, paJWAlMOHHBIA (OH (C HCIOJIB30BAaHHEM [O03MMETpPAa); MPH 3TOM BBIOMpATh ONTHMAJIbHBIN
CI0c0o0 M3MEpPEHUs U UCII0JIb30BaTh IPOCTENIIINE METO bl OLIEHKU OTPELIHOCTEN U3MEPEHU.

[Tpumeuanue. JIrobast yueOHast mporpaMma JI0JKHA 00ECTIEYMBATD OBIIAJICHUE TPSMBIMU H3MEPEHHUSIMH BCEX NMEPEUUCICHHBIX (PU3NYECKUX BETMUMH.

MPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C HCIOIb30BAHHUEM MPSIMBIX H3MEPEHHI: MPH 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (DMKCHpPOBATh PE3yJabTaThl MOJYYCHHON 3aBUCHUMOCTH (DU3MUECKUX BEIUYMH B BUAEC TaOMUIl U rpaduKoB, AenaTh BBIBOJIBI IO
pe3ynbTaTaM UCCIEI0BAHMS;

MPOBOANTH KOCBEHHbBIE M3MEpPEHUsl (PU3NUECKUX BETUYMH: MPU BBINOJIHEHUU U3MEPEHUN cOOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYs
MPEAJIOKEHHOM MHCTPYKUMHU, BBIYUCIATh 3HAUEHUE BEJIIMYMHBI U aHAIM3UPOBATh IOJIYYEHHBIE PE3yNlbTaThl C YYETOM 3aJaHHOW TOYHOCTH
U3MEPEHHU;

AQHAJIM3UPOBATh CUTYallMM IMPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, y3HaBaTh B HUX MPOSBICHHE H3YYEHHBIX (DHU3UUECKUX SIBICHUN WIH
3aKOHOMEPHOCTEH U MPUMEHSTh UMEIOIUECS 3HAHUS ISl UX 00BbSCHEHUS;

NOHMMATh IMPUHLMUIBI JEHCTBUS MAallUH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, YCIOBMSI MX 0€30MaCHOrO MCIOJB30BaHUS B IMOBCEIHEBHOM
JKU3HH;

UCIOJIb30BaTh MPU BBINOJIHEHUU Y4YEOHBIX 3aJau HAy4YHO-TIOMYJSPHYIO JIMTEPATypy O (PU3MYECKHX SBICHMSAX, CIPABOYHBIC MaTepHalbl,
pecypcel MHTEpHET.

BLIHyCKHI/IK TOJIYYUT BO3BMOXKHOCTb HAYYUTLCA:

OCO3HAaBaTh 1IEHHOCTh HAYYHBIX MCCIIEA0BaHUMN, POJIb GU3NKH B PACHIMPEHUH MIPEICTABICHUN 00 OKpY’KalollleM MUPE U €€ BKJaJ B YIy4llIeHHE
KAaueCTBA KU3HM;

UCIIOJIb30BaTh MPUEMBbI MOCTPOCHUS (PU3MUECKUX MOJelel, MoucKka U (OpMYIUPOBKH JOKA3aTENbCTB BBIABUHYTHIX TUIIOTE3 U TEOPETUUECKUX
BBIBOJIOB Ha OCHOBE SMIIUPHUUYECKH YCTAaHOBJIEHHBIX (DAKTOB;

CpaBHUBATh TOYHOCTh U3MEPEHUS (PU3UYECKUX BEIMYMH IO BEJIMYMHE UX OTHOCUTENILHOW MOTPEIIHOCTH IPU MPOBEICHUN NPSMBIX H3MEPEHHIA;
CaMOCTOSITENIFHO MPOBOJUTH KOCBEHHBIE M3MEpPEHHMS U MCCIEIOBAaHUS (DU3MYECKHX BEIMYMH C MHCIOJIB30BAHMEM PA3IMUYHBIX CIOCOOOB
u3MepeHus: (PU3NYECKUX BEJIMYUH, BHIOMpATh CPEACTBA M3MEPEHUS C YUETOM HEOOXOIUMON TOYHOCTH H3MEpEeHHUil, 000CHOBHIBaThH BBHIOOD
crioco0a U3MepeHHus, aIeKBaTHOTO NMOCTaBJICHHON 3ajaue, MPOBOIUTH OLIEHKY JOCTOBEPHOCTHU MOJYYEHHBIX PE3YJIbTATOB;



BOCIIPHHUMATh HWH(POPMALUIO (PHU3HMUECKOTO0 COACP)KAaHUS B HAYYHO-TIOMYJISIPHOM JIMTEpaType W CpeICTBaX MaccoBOM WH(opManuy,
KPUTUYECKH OIICHUBATH MOJIyYCHHYIO HHPOPMALIUIO, aHATU3UPYS €€ COIepKaHle U JaHHbIe 00 NCTOYHHUKE UH(OPMAIIHH;

cO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS O (PU3MUYECKUX SIBJICHHUAX HA OCHOBE HECKOJIBKHUX MCTOYHHUKOB MH(pOpMAIUH,
COIIPOBOKIATh BHICTYIIJICHHE NIPE3EHTAIMEH, YIUThIBass 0COOCHHOCTH ayIUTOPHH CBEPCTHUKOB.

Mexanuueckue sienenus

BbinyckHUK Hay4dHTCS:

pacrio3HaBaTh MEXAHWYECKHUE SBJICHMS U OOBSACHITH Ha OCHOBE MMEIOLIMXCS 3HAHWM OCHOBHBIE CBOWMCTBA WJIM YCJOBUS IPOTEKaHMs STHX
ABJICHUI: PAaBHOMEPHOE M HEPABHOMEPHOE IBMIKCHHME, PAaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHHE, OTHOCUTEIBHOCTD
MEXAHUYECKOTO JBM)KEHHUS, CBOOOJHOE MAJCHUE TEJl, PABHOMEPHOE JABM)KEHUE 10 OKPY>KHOCTH, MHEPLUS, B3aUMOJAECHCTBUE TEN, PpEaKTUBHOE
JBIDKEHUE, TIepeiava JIaBICHUST TBEPIbIMU TEIaMH, )KUIKOCTAMH U ra3aMu, aTMoc(epHoe JaBleHHE, UIABaHUE Tell, PABHOBECHE TBEPJBIX TEI,
UMEIOIIUX 3aKPEIUIEHHYIO OCh BPALICHHUs, KOJIEOATEIbHOE JBU)KEHUE, PE30HAHC, BOJIHOBOE JIBUKEHHUE (3BYK);

OIMCBHIBATh HM3y4YCHHBIC CBOWCTBA TNl M MEXAHWYECKHE SIBJICHHUS, HCIONB3YS (PU3MYECKHE BEIUYMHBL: IyTh, IEPEMELICHHE, CKOPOCTb,
YCKOpEHHUe, nepuoJi oopalleHus, Macca Tena, IIIOTHOCTh BEllecTBa, Cuila (Cuila TSHKECTH, CHJla YIIPYTOCTH, CHJIa TPEHUs), AaBICHUE, UMITYIIbC
TeJla, KWHeTUYecKasi SHeprusi, MOTeHUUalIbHas SHEPrusi, MexaHuyeckas paboTa, Mexanudeckas MourHocTb, KIIJ[ npu coBepiieHun paboThl ¢
UCIOJIb30BAaHUEM IIPOCTOTO MEXaHHW3Ma, CHJIa TpPEHUs, aMIUIMTyAa, HEepuoJl M 4YacToTa KoyieOaHWH, AJMHA BOJHBI U CKOPOCTb €€
pacrpoCTpaHeHHs; IPU ONMCAHUU IPABUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI HCHONb3YEMBbIX BEIMYUH, MX OOO3HAUYEHUS U €IUHUIIBI
U3MEpPEHUs, HaX0UTh (hOPMYJIbl, CBA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO BEJIMYMHY C JPYTUMHU BEIMUYMHAMMU, BHIYUCIIATH 3HAUCHUE (PU3UUECKOM
BEJIMYUHBI,

aHAJIM3UPOBATh CBOICTBA TeJl, MEXaHUUYECKUE SIBJIIEHUS U TMPOLECCHI, UCMOIb3Ysl (U3NUECKHUE 3aKOHbBI: 3aKOH COXPAaHEHUS SHEPruH, 3aKOH
BCEMHUPHOT'O TATOTEHMS, NMPHUHLMII CYNEpHo3uIMHu cui (HaxoxnaeHue paBHoxedcTByromend cuibl), [, II m III 3akonsl HeloToHa, 3akoH
COXpaHEHMsI UMIyNbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH ApxmMmena; NpU 3TOM pa3avyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M €ro
MaTE€MaTU4YeCKOe BBIPAKECHHUE;

pas3n4aTh OCHOBHbIE MPU3HAKHM M3YUYEHHBIX (PU3MUYECKUX MOJeNeil: MaTepualibHas TOUKa, MHepIaabHasi CHCTEMa OTCUETa;

pelaTh 3aa4M, UCIOJb3ysl (PU3NYECKHe 3aKOHBI (3aKOH COXPAHEHHUsl SHEPIHH, 3aKOH BCEMUPHOT'O TATOTEHUS, IPUHIMI CYepHO3ULUN cull, I,
II u II 3akonbl HbloTOHA, 3aKOH COXpaHEHUs HMMITyJbca, 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena) U (OpMyJsbl, CBS3BIBAIOLIME
¢uznyeckue BeNIWYUHBI (MYTh, CKOPOCTb, YCKOpPEHHE, Macca Teja, MJIOTHOCTh BEIECTBa, CUJia, JaBJICHHE, UMIYJIbC Teja, KUHETHYecKas
SHEprus, MOTEeHIMaIbHAs YHEPIusl, MexaHnueckas padboTa, MexaHuueckas MomHocTb, KIIJ] mpocToro Mexanusma, cujia TPEHUS! CKOJIbKEHHUS,
KOA(p(UIMEHT TPEeHHUs, aMIUIUTYyAa, NEepUoA U YacToTa KosieOaHWl, JJIMHA BOJHBI U CKOPOCTb €€ PacHpOCTpaHEHHs): Ha OCHOBE aHallM3a
YCIIOBUS 3a/layMl 3allMChIBaTh KPAaTKOE YCIOBUE, BBLAEIATH (DU3MUECKHE BEIWYHHBI, 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE Ul €€ pEelIeHHS,
IPOBOJUTH PacyeThl U OLIEHUBATh PEAIbHOCTH MOJyYE€HHOTO 3HAaUeHUST (PU3NUECKON BETMYUHBI.

BLIHyCKHI/IK TOJIYYUT BO3BMOXKHOCTb HAYYUTLCA:

HCIIOJIB30BaTh 3HAHUSA O MEXaHUUYECKHUX SIBIICHUSAX B IIOBCEAHEBHON JKM3HU MJISA obOecnieucHus 0€30IaCHOCTH npu OGp&IJ.IGHI/II/I C HpI/I60paMI/I )51
TCXHUYCCKUMHU YCTpOﬁCTBaMH, IJIL COXpAaHCHUA 300POBb U COGJ’IIO,I[CHI/I}I HOPM 35KOJIOTHYECKOI'O IMOBCACHUS B Oprmammeﬁ cpeac; MpuBOAUTH



MPUMEPBI TPAKTHYECKOTO HCIIOIB30BaHUS (PU3MUECKUX 3HAHUNW O MEXaHUYECKHUX SBJICHHUSIX M (PU3MUYECKUX 3aKOHAX; MPUMEPHI UCTIOIb30BaHUS
BO300HOBIISIEMBIX HCTOYHUKOB SHEPTUH; IKOJIOTUIECKUX MOCIIECTBUI HCCIEI0BAHUS KOCMUYECKOTO TPOCTPAHCTB;

pa3nu4aTh TPAHMIBI MPUMEHUMOCTH (DU3MYECKHUX 3aKOHOB, MIOHUMATh BCEOOHMI XapakTep (DyHIaMEHTATbHBIX 3aKOHOB (3aKOH COXpPaHCHHS
MEXaHHYECKON 3HEPTHHU, 3aKOH COXPAHCHUS UMITYJbCa, 3aKOH BCEMHUPHOTO TATOTEHHS) U OTPAHHMYEHHOCTh HCIOJIb30BAHUS YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u zp.);

HAXOJIUTh aJIEKBaTHYIO MPEUIOKEHHON 3a1aue (PU3NIESCKYI0 MOJIEITh, pa3pemarhb npodiieMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUHN 110 MEXaHUKE C
UCTIOJIb30BaHUEM MATEeMaTUYECKOTO aIllapaTa, TaK ¥ P MOMOIIN METO/IOB OI[CHKH.

Tennosvie s6nenus

BrlIlTyCKHHMK HayduTCA:

pacro3HaBaTh TEIJIOBBIC SBJICHHS M OOBSICHATh Ha 0a3e MMEIOUIMXCS 3HAHUI OCHOBHBIE CBOICTBA WMJIHM YCJIOBHUS NPOTEKAHUS STHX SBICHHM:
muddy3ns, u3MeHeHne oO0beMa TeN NpPU HarpeBaHuW (OXJKIACHWH), OOJbIIas CXKUMAaeMOCTh Ta3oB, Mayas CKAMAEMOCTh JXKHAKOCTEH W
TBEPABIX TEJ; TEIJIOBOE PABHOBECUE, MCIIAPEHHE, KOHICHCALMs, IUIABJICHHWE, KPUCTAJUIM3aLus, KUIICHHE, BIAXKHOCTb BO3]yXa, Pa3JIMYHbIC
crocoObl Teruionepenayu (TEemIONpPOBOJIHOCTb, KOHBEKIMSA, H3JIy4YEHHUE), arperaTHble COCTOSHHUS BEILECTBA, IOIVIOIIEHUE 3HEPruu INpHU
VCIIAPEHUN KUJIKOCTH U BBIICIIEHUE €€ ITPU KOHJEHCALMY [1apa, 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUsI OT 1aBJICHUS;

OIKCBIBATh U3yYCHHbIE CBOICTBA TEJl U TEIUIOBbIE SBJIECHUS, UCIONIB3YS (PU3NUYECKUE BEJINYMHBI: KOJIMUYECTBO TEIJIOThI, BHYTPEHHSS SHEPrus,
TeMIeparypa, yAejabHas TEIIOEMKOCTb BELIECTBA, y/AEJIbHas TEIUIOTA IUIABJIEHUS, yJAelbHas TeIyIoTa MapooOpa3oBaHMs, yAeldbHas TEIUIOTa
CrOpaHus TOIUIMBA, KOA(PQPUIMEHT MOJe3HOro ACUCTBUS TEIUIOBOTO ABHUIraTessl; NMPH OMMCAHUM MPAaBUIBHO TPAKTOBATh (PU3MUECKUIl CMBICH
UCTIOJIB3YEMBbIX BEIMYUH, UX 0003HAYCHHS W CJUHHIBI U3MEPEHUs, HaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (PH3UYECKYIO BEIMUYUHY C
JPYTMMHU BETUYMHAMU, BBIUYUCISITh 3HAU€HNE (PU3NYECKON BETUUHHBI;

AQHAJIM3UPOBATh CBOWCTBA TEJI, TEIJIOBBIE SIBJICHUS U IPOLECCHI, HCIIOIb3YsI OCHOBHBIE TIOJIOKEHUS aTOMHO-MOJIEKYJIIPHOTO YYEHHS O CTPOCHUU
BEILIECTBA U 3aKOH COXPAHEHUs YHEPTUH;

pas3n4aTh OCHOBHbIE MPU3HAKH MU3YUYEHHBIX (PU3HMUECKUX MOJIENIEH CTPOEHHs ra30B, KHUJIKOCTENH U TBEP/BIX TE;

IPUBOINUTH MPUMEPHI IPAKTUYECKOTO UCIIOIB30BaHUs (PU3NYECKUX 3HAHUN O TETJIOBBIX SIBJICHUSX;

pewiath 3agayd, MCIOJb3Ys 3aKOH COXpPAaHEHMs HHEPrUU B TEIUIOBBIX Ipoleccax M (OpMysbl, CBS3bIBAIOLIME (DU3UUECKUE BETHMUMHBI
(KOJIMYECTBO TEMJIOTHI, TEMIIEPATYpa, YAeIbHAasl TEIUIOEMKOCTh BEILIECTBA, y/eIbHas TeIJIOoTa IUIaBJIeHHUs, yelbHas TeIioTa napooOpa3oBaHus,
yleabHas TEIJIoTa CrOpaHMsl TOIUIMBA, KO3(PQHUIIMEHT MOJIE3HOTO JEWCTBUS TEIUIOBOTO JIBUTATelsl): Ha OCHOBE aHaliM3a YCJIOBMS 3a/Ja4yu
3aMMCchIBaTh KPATKOE yCIOBHE, BBIACIATh (PU3NYECKUE BEIHMUNHBI, 3aKOHBI U (OPMYJIbI, HEOOXOIMMBIE JIJISl €€ PEIlIeHuUs], IPOBOJUTH PACUETHI U
OLICHUBATh PEAIbHOCTb MOJYYEHHOTO 3HaUeHHsI (PU3NUECKON BETHUHHBI.

BI)IHYCKHI/IK IIOJIYYHUT BO3MOXKHOCTb HAYYUTBCA:

HCIIOJIb30BaTh 3HAHHUS O TEIUIOBBIX SBICHMSAX B IOBCEOHEBHON KM3HHU IS obecneueHuss 0E30MacHOCTHU npu O6paH_IeHI/II/I C HpI/I60paMI/I n
TCXHUYCCKUMHU YCTpOI‘/JICTBaMI/I, IJIL COXpAaHCHUA 300POBb U COGJIIO,I[CHI/I}I HOPM 35KOJIOTHUYCECKOI'O IMTOBCACHUS B Oprxcaromeﬁ cpeac; MpuBOAUTH
IMPUMCPHI 9KOJIOTUYCCKUX MOCJIEICTBUI pa6OTLI JIBUTaTeIeH BHYTPCHHCT'O CroOpaHusd, TCIIJIOBBIX U FH,Z[pOBJICKTpOCT&HI.[HfI;

pa3in4yaTtb rpaHulbl IPUMCHUMOCTHU (1)I/I3I/I‘-ICCKI/IX 3aKOHOB, ITIOHUMATb BCCOGH_II/Iﬁ XapaKkTep (I)YHI[B.MGHTEU'IBHLIX (I)I/ISI/I‘-ICCKI/IX 3aKOHOB (3aKOH
COXpPAaHCHUS DHEPIrUun B TCIIJIIOBBIX npoueccax) " OTPaHUYCHHOCTH MCITIOJIB30BAHUS YAaCTHBIX 3aKOHOB;



HAXOJUTh aJICKBaTHYIO NPEJIOKEHHOHN 3aaa4ye (pU3HUECKyt0 MOJIeNb, pa3pemaTh MpodieMy Kak Ha OCHOBE MMEIOUIMXCS 3HAHUNA O TEIUIOBBIX
SIBJICHUSX C UCIIOJIb30BAHMEM MAaTEMAaTUYECKOTO alapara, TaK ¥ IIPU IIOMOIIY METOAOB OLICHKHU.

3JZeKmpu1i€CKM€ U MACHUNIHblE A6/1€HUA

BrlIlTyCKHHMK HayduTCA:

pacrio3HaBaTh 3JIEKTPOMATHUTHBIE SIBJICHUS U OOBACHATH HA OCHOBE MMEIOIIMXCS 3HAHUH OCHOBHbIE CBOWCTBA MJIM YCJIOBUS NMPOTEKAHUS ITUX
SBIICHUN: DSJIEKTpU3alUs Tell, B3aMMOAEHCTBUE 3apsioB, SJIEKTPUYECKMH TOK M €ro JelcTBus (TEIUIOBOE, XUMMUYECKOE, MAarHuTHOE),
B3aMMOJCHCTBUE MArHUTOB, JJICKTPOMAarHWTHas WHIYKLMs, IEHCTBUE MAarHUTHOTO IIOJSA Ha IPOBOJHHUK C TOKOM M Ha JBIKYILYIOCS
3apsSDKCHHYI0 YacTHIly, JCHWCTBHE OJJIEKTPUYECKOIO TMOJS Ha 3apsDKEHHYI0 YaCTHIY, OJJEKTPOMAarHWTHBIE BOJIHBIL, IPSIMOJUHEIHOE
pacipoCTpaHEHUE CBETA, OTPAKEHHUE U IIPETOMIICHUE CBETA, AUCIIEPCHS CBETA.

COCTABJIATH CXEMBI AJIEKTPHUECKUX LENel ¢ TOCIeJ0BATEIbHBIM U apaJlIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAUCHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIeTel (MCTOYHUK TOKa, KIII0Y, PE3UCTOpP, PEOCTAaT, JIAMIIOUKa, aMIIEPMETP, BOJIBTMETP).

UCTIOJIB30BaTh ONTHYECKUE CXEMBI JUIS TOCTPOSHHSI N300pakeHH B IUIOCKOM 3€pKalie M COOMPAIOIIEH JTHH3e.

OIUCHIBATh M3YUEHHBIC CBOMCTBA TEJ M 3JEKTPOMATHUTHBIC SBJICHMS, UCHOIb3Yd (PU3MUECKUE BETUYMHBL: JIEKTPUUYECKUHN 3aps]l, cUjia TOKa,
JIEKTPUUECKOE HAIPSDKEHHE, SJIEKTPUUYECKOE COPOTUBIICHHE, YI€IbHOE COIIPOTUBIIEHUE BEIECTBA, paboTa 3JIEKTPUUYECKOI0 M0JIs, MOIHOCTh
TOKa, (DOKYCHOE PACCTOSHUE M ONTHUYECKasl CUJIa JIMH3bI, CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA; MPU ONUCAHUU
BEPHO TPAKTOBATh (PU3MYECKUI CMBICI MCIIOJIb3YEMbIX BEJIMUMH, X 0003HAYEHUS U €MHUIBI U3MEPEHUS; HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIIIE
JAHHYIO (PU3MUECKYIO0 BETMUUHY C IPYTUMHU BEJIMUMHAMHU.

AQHAJIM3UPOBATH CBOMCTBA TEJl, ANEKTPOMArHUTHBIE SIBJICHUS U IPOLECCHI, UCIOJIb3YS (PU3NUECKUE 3aKOHbBI: 3aKOH COXPAaHEHUS 3JIEKTPUUECKOTO
3apsna, 3akoH Oma JJid yyacTka uenu, 3akoH Jxoyns-JleHna, 3aKoH NpsIMOJIMHEHMHOIO paclpoCTpaHEHMsI CBETA, 3aKOH OTPa)KEHUs CBETa,
3aKOH IMPEJIOMJICHHUS CBETA; IPU ATOM Pa3InyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €r0 MaTEMaTHUECKOE BbIpAaXKEHHE.

IPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCTIONb30BaHUS PU3NUECKUX 3HAHUMN O AIEKTPOMArHUTHBIX SBJICHUSIX

pewiath 3ajadd, MCMOJB3YyS (QHU3MUecKue 3aKoHbl (3akoH Oma Juig ydyacTka menu, 3akoH JDxoyns-JIeHuma, 3akoH NpsSMOJIMHENHHOIO
pacrpoCTpaHeHUs CBETa, 3aKOH OTPa)XEHHUsI CBETA, 3aKOH MPEJIOMJICHHUS CBeTa) U (hOpMYJIbl, CBA3bIBAIOIINE (PU3NYECKHE BETMUMHBI (CHJIa TOKa,
JIEKTPUUECKOE HAIPSDKEHHE, SJEKTPUUYECKOE COPOTHUBIICHHE, YI€IbHOE CONPOTUBIIEHUE BEIECTBA, pab0oTa 3JIEKTPUUYECKOT0 M0JIs, MOITHOCTh
TOKa, (POKYCHOE PACCTOSIHUE U ONTHUYECKAasl CUJIa JIMH3bI, CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTa CBETA, (hOpMYJIbl pacyera
IEKTPUYECKOTO COIPOTUBJIEHMSI MPU MOCIEI0BATEIBHOM U MapayieIbHOM COEIMHEHUH MPOBOJHUKOB): HA OCHOBE aHAJIM3a YCIOBUS 3aJauu
3aMMChIBaTh KPATKOE yCJIOBHE, BBIACIATh (PU3NUYECKUE BETUYUHBI, 3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE AJISl €€ PEIIeHHUs], IPOBOJIUTH PacUeThl U
OLICHUBATh PEAIbHOCTb MOJYYEHHOTO 3HaUeHHsI (PU3NUECKON BETHUHHBI.

BI)IHYCKHI/IK IIOJIYYHUT BO3MOXKHOCTb HAYYUTBCA:

UCIIONIb30BaTh 3HAHUS 00 DSJIEKTPOMATHUTHBIX SIBICHUSX B TOBCEJIHEBHON JKM3HU NJs oOecrieueHUs Oe30MacHOCTH Npu oOpalieHuu C
nprubopaMy U TEXHUYECKUMHU YCTPOMCTBAMH, JIJISI COXPAHEHHS 3JI0POBbS M COOIIOACHHUS HOPM SKOJOTHYECKOTO MOBEACHHS B OKpYKaroImen
cpelie; MPUBOIUTH MPUMEPHI BIUSHUS SJICKTPOMArHUTHBIX U3TYYCHHUI Ha KUBBIC OPTaHU3MBI,

pa3inyaTh TPAHUIBI TPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHECHUS
AEKTPUYECKOTO 3apsi/ia) U OTPAaHUUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMma 1l yyacTka Lemnu, 3akoH Jxoyns-Jlenua u np.);



b HCIIOJIB30BAThH HpI/IeMLI HOCTpOCHI/ISI (bI/I?)I/I‘-ICCKI/IX Moneneﬁ, IIOHUCKA U (I)OpMyJII/IpOBKI/I JOKAa3aTCJIbCTB BBIABUHYTBIX TUIIOTE3 U TeOpCTI/I‘-ICCKI/IX
BBIBOJIOB Ha OCHOBC 3MHI/IpI/I‘-IeCKI/I YCTaHOBHCHHBIX q)aKTOB;

*  HaxOIUTh aJCKBATHYIO MPEIJIOKEHHOW 3amade (U3MYECKYI0 MOeNb, pa3peliaTth Mpo0ieMy Kak Ha OCHOBE HMEIOIIUXCS 3HAaHUU 00
3HeKTpOMaFHI/ITHBIX SABJICHHUAX C UCITIOJIB30BAHUCM MATCEMATHUUYCCKOI'O aHHapaTa, TaK U HpI/I IIOMOIIIN METOA0B OLICHKMU.

Keanmoevie senenus

BBINYyCKHUK HAYYHTCS:

*  pacro3HaBaTh KBAHTOBBIC SIBJICHUSA U OOBSCHATh HA OCHOBE MMEIOIINXCS 3HAHUI OCHOBHBIC CBOMCTBA WIJIH YCJIOBHS IPOTCKAHUSA ITHX SBJICHUH:
€CTECTBCHHAs U MCKYCCTBCHHAS PaJMOAKTUBHOCTb, O-, 3- ¥ Y-U3JydeHUs, BOSHUKHOBCHHE JIMHEHYATOrO CIIEKTPa U3JIYYCHHS aTOMa;

b OIINChIBATh I/ISy‘-IeHHbIe KBAaHTOBBIC SBJICHHA, I/ICHOJIb3y51 (1)I/I3I/I‘ICCKI/IG BCJINMYHHBI: MaCCOBOC YHCIIO, 3ap51I[0BOC qHuclJIo, HepI/IOI[ Honypacna):[a,
3Hepr1/151 (1)0TOHOB; HpI/I OIIMCaHuun HpaBI/IHBHO TpaKTOBaTb (bHSI/II-IeCKI/II\/JI CMBICJI I/ICHOJIB3yeMBIX BCINYHUH, HUX 0603Haq€HI/ISI U CIWHHUILBI
U3MEpPEHUs; HaXOAUTh (POPMYIIBI, CBA3BIBAIOIINE NAaHHYIO (PM3UUECKYIO BEIMYMHY C IPYTMMHU BEJIMYMHAMH, BHIYUCIATH 3HAUCHHE (PU3UIECKOU
BCJIMYHNHBI,

*  QHANU3UPOBATh KBAHTOBBIC SIBJICHUS, WCIONB3Ys (U3NYECKHE 3aKOHBI W TIOCTYJAThl: 3aKOH COXPAHEHUS JHEPruH, 3aKOH COXpPaHCHHS
JIEKTPUYUECKOTO 3apsijia, 3aKOH COXPAaHEHHsS] MAcCOBOIO YHMCIIA, 3aKOHOMEPHOCTH H3JIyYCHUS W TIOTJIONICHUS CBETAa aTOMOM, ITPU STOM
paz3yinyath CIOBECHYIO OPMYJIMPOBKY 3aKOHA U €r0 MATEMaTUYECKOE BBIPaKCHNUE;

*  pa3Iu4aTh OCHOBHBIC MPU3HAKH TUIAHETAPHON MOEIH aTOMa, HYKJIOHHOW MOJICITH aTOMHOTO SIJIPa;

*  [PHUBOJUTH MPUMEPHI MPOSBICHUS B MPHUPOAC M IMPAKTHYECCKOIO HCIOIb30BAHUS PaJMOAKTHBHOCTH, SICPHBIX U TEPMOSICPHBIX PEaKIIMM,
CIIEKTPAILHOTO aHAJIN3A.

BBIHYCKHI/IK HOJ'Iy‘-II/IT BO3MOXHOCTH Hay‘II/ITI)CHI

*  HCIIOJIb30BATh IOJYYEHHbIE 3HAHHUS B IOBCEJIHEBHON XHU3HU IpH OOpallleHuu ¢ MpUOOpaMH M TEXHUYECKUMHU YCTPOWCTBaMHU (CUETUUK
MOHHM3UPYIONINX YaCTHUII, TOZUMETP), U1 COXPAHECHUS 3I0POBbS U COOTIOACHUS HOPM YKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAFOIIEH Cpe/Ie;

*  COOTHOCHTbH SHEPTHUIO CBSA3H aTOMHBIX siiep ¢ 1e(EKTOM MaCcChI;

*  TMPUBOAUTH MPUMEPHI BIMSHHUS PAJAMOAKTUBHBIX M3TYyYEHHI Ha >KMBBIE OPTaHU3MbI; TOHUMATh MPUHIUI NEHCTBUS JO3UMETpa U pa3iuyarh
YCIIOBUS €T0 MCTOIb30BaHUS;

* TOHUMAaTh JKOJOTHYECKHE MPOOJIEeMbl, BO3HUKAIOIIUE TPU HCIOIB30BAHWU ATOMHBIX JJIEKTPOCTAHIIMNA, U TMYTH PEUICHUS 3TUX MpodIeMm,
MIEPCIIEKTHBBI UCTIOIB30BAHUS YITPABISIEMOTO TEPMOSICPHOTO CHHTE3A.

Dnemenmul acmponomuu

BeIlTyCKHHMK HayduTCs:

® yKaSI)IBaTI) Ha3BaHUJI IIJIAHCT ConHequﬁ CHUCTCMBI, pasnnanL OCHOBHBEIC HpI/ISHaKI/I CYTO"IHOFO BpaH_[eHI/IH 3BC3IHOIO He6a, IBUXKCHUS HYHBI,
CoHIa ¥ IaHET OTHOCUTEILHO 3BE3 T,

*  MOHUMATh PA3TUYUS MEXKIY TeTHOIEHTPUUECKON U T€OLIEHTPHUECKON CHCTeMaMu MHUpPa;

BBITyCKHUK TTOTYYUT BO3MOYKHOCTD HAYYUTHCS:

*  yKa3plBaTh OOIME CBOMCTBA W OTJIMYHS IJIAHET 3€MHOW TPYIIHI M TUIAHET-TUTAHTOB; MajiblX Tedl CONHEYHON CHUCTEMBI U OONBIINX TUIAHET;
MOJI30BATHCS KApTOM 3BE3THOTO HeOa Mpy HAOIMIOACHUIX 3BE3AHOTO HEOa;



*  pa3nauyaTh OCHOBHBIE XapaKTEPUCTHKU 3B€3] (pa3Mep, LIBET, TEMIIEPATYpa) COOTHOCUTD LIBET 3BE3/1bI C €€ TEMIIEPATYPOii;
*  pa3naMyaTrh T'MIIOTE3bI O NPOUCX0XKAeHUN COTHEYHON CUCTEMBI.

Conep:xkanue yueOHOro npeamera «Pusuka»
dusnka Kak Hayka 0 Hambosiee OOIMX 3aKOHAX MPUPOAbI, BHICTYNAas B KadyecTBE y4eOHOro IpeiMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIM BKJIaja B
cucreMy 3HaHMM 00 okpyxaromeM mupe. OHa pacKpblBaeT pojb HAyKd B HKOHOMHYECKOM M KYJIbTYPHOM pa3BUTHUU OOIIECTBA, CIIOCOOCTBYET
(OpMHPOBAHHIO COBPEMEHHOI'O HAyyHOI'O0 MHpPOBO33peHMs. [l pemieHus 3aaad (OpPMUPOBAHMS OCHOB HAYYHOTO MMPOBO33PEHMsSI, pPa3BUTHUSA
MHTEIJUIEKTYaJIbHBIX CIOCOOHOCTEH M IMO3HABATENBHBIX MHTEPECOB IIKOJBHUKOB B IPOLIECCE M3YYEHHUS (PU3UKHM OCHOBHOE BHUMAHHE YJIENSACTCS
3HAKOMCTBY C METOJaMU HAy4YHOTO IO3HAaHHs OKPYXKAIOLIEr0 MHpPA, IOCTAHOBKE IMpoOieM, TpeOyroImuX OT OOydyaroIuXCs CaMOCTOSITEIbHON
NESTEIbHOCTH M0 UX pa3pernieHuio. O3HaKOMIIEHHE HIKOJBbHUKOB C METO/IaMU HAay4yHOTO IO3HAHMS MPEIOoJaraercsi MpoBOAUTh MPU U3YYEHHH BCEX
pa3nesoB Kypca (GU3MKH, a HE TOJIBKO IPU U3YYEHHUH CIIeHUaNbHOro paszjaena «dusuka u pu3nyecKkue METOAbl U3yuyeHus: Npupoibl». I'ymaHnutapHoe
3HaYeHne (U3MKM Kak COCTaBHOM dYacTu oOmero o0pa3oBaHHMsS COCTOMT B TOM, 4YTO OHA BOOPY)KAeT MIKOJIbHMKA HAYYHBIM METOJOM
[IO3HAHUS, TO3BOJIAIONIMM TOJIy4aTh OOBEKTHUBHBIE 3HAHUS OO0 OKPY)KAIOLIEM MHpE C MOCIeAYIOIUM IpUMEHEHHEM (U3MUYECKUX 3aKOHOB I
U3y4YeHUs] XUMHUHM, Oronoruu, pusndeckoit reorpadun, rexuonorun, ObXK, B TexHuke 1 noscegHeBHOM ku3HU. Kypc ¢pu3uku B nporpaMMe 0CHOBHOT'O
o0111ero 00pazoBaHusl CTPYKTYPUPYETCSl HA OCHOBE PACCMOTPEHUS PA3JIMYHBIX ()OPM JIBUKEHUSI MATEPUU B TIOPSIIKE UX YCIOKHEHUS:
MEXaHUYECKHE SBJICHMUS,
TEIIOBBIC SIBIICHMUS,
JJIEKTPOMAarHUTHBIE SIBJICHHUS,
KBaHTOBBIE SIBJICHUSI.
Kypc ¢pusuky 0cHOBHOM LIKOJIBI TOCTPOEH B COOTBECTBUH C PSAOM UACH:
Wnes nenoctHocTu. B cOOTBETCTBUU ¢ HEM Kypc SIBISETCS JOTMUECKU 3aBEPIICHHBIM, OH COJEPKUT MaTepual U3 BCEX paslesioB (PU3MKH, BKIIOYAET
KaK BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOM (DU3MKM; YpPOBEHb MPECTABICHUS Kypca YUUTHIBAET MTO3HABATENIbHBIE BO3MOKHOCTH y4YaIlluXCs.
Wnes npeemcrBeHHocTH. ColepikaHuUE Kypca YUYUTBIBAET IOATOTOBKY, IOJYYEHHYIO YYallUMUCSA Ha MPEAIIECTBYIOIIEM 3Tale IPH H3Y4YEHHUU
€CTECTBO3HAHMSL.
Wnes BapuatuBHocTH. Ee peanusaius mo3BojsieT BbIOpATh ydalMMCSl COOCTBEHHYIO «TPAaeKTOPUIO» M3ydeHHUs Kypca. Jljig 3Toro mnpemnycMoTpeHO
OCYILIECTBJICHHE YPOBHEBOM Au(@epeHunanuu: B MNporpamMme 3aJI0KeHbl JBa YPOBHSA H3Y4YEHMs] Marepualia — OOBIUHBIM, COOTBETCTBYIOIIMIA
o0pa3oBaTeNbHOMY CTaHAAPTY, U MOBBIIIEHHBIH.
WNnes renepanusanuu. B cOOTBETCTBUM C HEW BBIJIEIEHBI TAKUE CTEPIKHEBBIC NOHATHUS, KaK HEPrus, B3aMMOJIEHCTBHE, BEIIECTBO, Noyie. BenymuMm B
Kypce SBISIETCA U NMPEACTABICHUE O CTPYKTYPHBIX YPOBHSIX MAaTE€pUU.
Wnes rymanutapuzauuu. Ee peanusanus mnpennojaraeT HUCIOJNb30BaHHE T'YMaHUTAapHOTO NOTEHIMaNa (U3UYECKOM HAayKH, OCMBICICHUE CBS3H
pa3BUTHs (PU3MKH C pa3BUTHEM OOIIECTBA, MUPOBO33PEHUECKUX, HPABCTBEHHBIX, IKOJIOTMUYECKUX MPOOIEeM.
Wnes cnmpanbHOro moctpoeHus Kypca. Ee BblieneHue o0yCIOBIEHO HEOOXOAMMOCTBIO y4deTa MaTeMaTHUeCKOW MOArOTOBKHM M I03HABaTEIbHBIX
BO3MOKHOCTEHN yJalIuxcs



B cootBercTBUM ¢ 1ensMu 00ydeHHUs1 (PU3MKE YUalUXCs OCHOBHOM IIKOJIBI U C(POPMYIMPOBAHHBIMH BBIIIE HIESMH, MTOJOKEHHBIMH B OCHOBY Kypca
(Gu3MKK, OH UMEET cieaylolee coaepKaHue U CTpykTypy. Kypc HaunHaeTcst ¢ BBEJCHHS, UMEIOIEr0 METOA0IOTUYEeCKHid xapakTep. B HeM maercs
MPEJCTAaBICHUE O TOM, YTO U3ydaeT pusuka ((pusndeckue sBICHUS, TPOUCXOISIIINE B MUKPO-, MAKPO- U METAMHPE), PACCMATPUBAIOTCS TEOPETUUECCKUIA
U SKCIEPUMEHTAJIBHBIN METO/IbI U3yUeHHS (U3UUECKUX SBICHUH, CTPYKTypa (prusmueckoro 3HaHUA (MOHATHUS, 3aKOHBI, TEOPUHN). Y CBOCHHE MaTepuaa
3TOM TeMBbI 00ECHEYeHO MPEALIECTBYIONICH MOJrOTOBKON YJaIMXcsl 10 MaTeMaTHUKE W MPHPOAOBEICHHIO. 3aTeM H3Y4aroTcsl SBJICHUS MaKpOMHDPA,
00BsSCHEHNE KOTOPBIX He TpeOyeT MpUBJICYEHUS 3HAHUN O CTPOSHHUHM BelecTBa (TeMbl «MeXaHH4eCKue SBICHUS», «3BYKOBbIC SIBICHU», «CBETOBBIC
sBieHusN»). Tema «[lepBoHayambHBIE CBEACHUS O CTPOSHUH BEIECTBa) MPEIIIECCTBYET N3YUCHUIO SBICHUH, KOTOphIE OOBSICHSIIOTCS HAa OCHOBE 3HAHUI
O CTpPOGHHH BellecTBa. B Hell paccMaTpuBalOTCS OCHOBHBIC IIOJIOKCHUS MOJCKYISIPHO-KMHETHYECKOM TEOpHH, KOTOpBIE 3aTeM HCIOJIb3YIOTCS
npu OOBSICHEHHH TEILJIOBBIX SIBJ'IGHI/II;'I, MEXaHWYECKUX M TEIUIOBBIX CBOMCTB ra3oB, X(HHKOCTCﬁ U TBEPABIX TCII. I/ISY‘ICHI/IC SJICKTPHUYICCKUX SIBIICHUM
OCHOBBLIBACTCA HA 3HAHUAX O CTPOCHHWH aTOMa, KOTOPBIC NPUMCHAKOTCA AaJICC IJIA 00BSICHEHUS SJICKTPOCTATHYCCKUX H SJICKTPOMATrHUTHBIX ﬁBHeHHfI,
ANIEKTPUYECKOT0 TOKA M IPOBOAMMOCTH Pa3IMuHBIX cpell. TakuM o0pazomM, B 7—~8 Kilaccax ydaluecs 3HaKOMATCS ¢ HanboJiee pacpoCTPaHECHHBIMU U
AOCTYIIHBIMH JJI1 UX TOHUMAHUA (1)I/I3I/I‘~I€CKI/IMI/I SABJICHUAMU (MeX&HI/ILIGCKI/IMI/I, TCIIJIOBBIMU, DJICKTPUYCCKUMH, MAIrHUTHBIMH, 3BYKOBbBIMH, CBGTOBI)IMI/I),
CBOMCTBaMH Tell M ydarcsi OOBACHATH MX. B 9 kiacce m3ydarorcs Oosee clokHbIe (U3MUECKHE SBICHUS U 0oJiee CIIOXKHBIE 3aKOHBI. Tak, ydamiuecs
BHOBb BO3BPAILAIOTCS K M3yYEHUIO BOIPOCOB MEXaHHUKH, HO HAa JAHHOM JTalle MEXaHHWKa IMPE/ICTaBIeHa KakK IIeJI0CTHAs (pyHIaMEeHTalbHas (pU3HYecKast
TEOpHsl; MPEAYCMOTPEHO U3YUYEHUE BCEX CTPYKTYPHBIX 3JEMEHTOB 3TOW TEOpHHM, BKIIOYasi 3aKOHbI HbloTOHA M 3aKoHbI coxpaHeHus. OOcyxkaarTcs
IpaHMIbl TPUMEHUMOCTH KJIACCUYECKONH MEXaHMKH, €€ OOBSICHUTENbHbIE U Ipe/icKa3aresbHble (YHKUMU. 3aTeM cieayer Tema «MexaHndyeckue
KOJICOAHHS M BOJIHBI», TIO3BOJISIONIAS TIOKA3aTh NMPHUMEHEHNE 3aKOHOB MEXaHUKH K aHAIM3y KOJeOaTeNbHBIX M BOJHOBBIX IMPOLIECCOB M CO3/AAIOIIAst
0a3y JUIsl M3ydeHHUs JJICKTPOMATHUTHBIX KOJeOaHWH W BOJH. 3a TeMOH «DJIEKTPOMArHUTHBIC KOJEOAHWUS W BOJHBDY CIEAYeT Tema «DIEMEHTHI
KBaHTOBON (HU3UKHU», COAEpkKaHHE KOTOpPOIl HalpaBieHO Ha (POPMHpPOBAHHE Y YyYalllMXCSl HEKOTOPBIX KBAHTOBBIX MPEICTABIECHUH, B YaCTHOCTH,
HpeI[CTaBJ'IeHI/Iﬁ 0 Ayaiu3BM€ U KBAHTOBAHWHN KAaK HEOTBHEMIJICMBIX CBOMCTBAX MHKpOMHDpPA, 3HaHUH 00 OCOOEHHOCTSIX CTPOCHUA aTOMa MU AaTOMHOI'O
saapa. 3aBepuiaercsi Kypc TeMo «BceneHHasy, Mo3BONISIONEeH chOpMUPOBATh Y YUAITUXCS CHCTEMY aCTPOHOMHUYECKHUX 3HAHWHN M TIOKa3aTh JIEHCTBHE
¢u3nyeckux 3akoHOB B Meramupe. Kypc (QU3MKHM HOCHUT SKCHEPUMEHTANbHBIM XapakTep, MOATOMY OOJbIIOe BHMMAaHUE B HEM YJENeHO
J€MOHCTPALlMOHHOMY 3KCIIEPUMEHTY U MPAKTHUYECKUM paboTaM yyaiuxcs, KOTOpble MOTYT BBIIOJHATHCS KaK B KJIacce, TaK U A0Ma.

ConeprxaHue yueOHOro mMarepuaina B yueOHHUKAX IS 7-9 KJ1accoB MOCTPOEHO HA €JMHOM CHCTEME MOHATHH, OTpaXkarollluX OCHOBHBIE TEMBI (pa3/ielibl)
Kypca ¢usuku. Takum o0pazoMm, 3aBepIIEHHON MPEeIMETHOH JIMHUEeH y4eOHMKOB oOecreunBaeTcs MPeeMCTBEHHOCTh U3yUEHHsI MpeAMeTa B MOJHOM
o0beMe Ha OCHOBHOH (BTOpoi) cTymeHu obOmiero oOpas3oBanusa. CoaepkaTeslbHOE paclpeiesieHue y4yeOHOro marepuana B yuyeOHMKax (U3HMKH
OIMPAETCS Ha BO3PACTHBIE IICUXOJIOTHYECKHE OCOOCHHOCTH 00YYarOIINXCsl OCHOBHON MIKOJBI (7-9 KITacchl), KOTOPBIE XapaKTEPU3YIOTCSl CTPEMIICHUEM
MOJPOCTKA K OONICHWI0 M COBMECTHOW MAEATENBHOCTH CO CBEPCTHHKAMH M OCO0OH YyBCTBHTEIBHOCTHIO K MOPATBHO-3THYECKOMY «KOAEKCY
TOBApHIIECTBa», B KOTOPOM 3aJlaHbl BaKHEHUIINE HOPMBI COIMAIBHOTO IOBEACHMS B3POCIOTO MHUpA. YUeT 0COOCHHOCTEH MOAPOCTKOBOTO BO3PACTa,
YCIIEIIHOCTh U CBOEBPEMEHHOCTh (POPMHUPOBAHUS HOBOOOPA30BaHMI MMO3HABATENBHOM Cephl, KAUeCTB U CBOMCTB JIMYHOCTH CBSI3BIBAIOTCS C aKTUBHOM
MO3ULIMEN YUUTEINS, a TAK)KE C aJIeKBaTHOCTBIO IIOCTPOEHUSI 00pa30BaTeIbHOIO MpoIiecca U BHIOOpa yCIOBUN U MeTOIMK 0OyueHus. B yuebHukax 7 u 8
KJIaCCOB Hapsy ¢ (opMupoBaHMEM INEPBUYHBIX HAyYHBIX MPEJACTABICHUNH 00 OKpPYKAIOIIEM MHpE pa3BUBAIOTC U CHUCTEMAaTH3UPYIOTCS
MPEUMYIIECTBEHHO MPAKTUUYECKUE YMEHHS NPEACTaBIATh MU 00pabaTbiBaTh TEKCTOBYIO, IpaHUUuECcKy0, YMCIOBYIO M 3BYKOBYIO HMH(OpPMALHIO 1O
pe3yabTaTaM TPOBEIEHHBIX JKCIIEPUMEHTOB Ui JOKYMEHTOB W mpe3eHTanuii. Comepkanne ydeOHMKa 9 Kilacca B OCHOBHOM OpPHMEHTHPOBAaHO Ha



MCTOJIb30BaHUE 33JaHUHN U3 APYTUX MPEIMETHBIX 001acTeil, KOTOpBIE CIEAyeT pealnn30BaTh B BUAe MUHU-TIPOEKTOB. [Iporpamma npencrasiser co0oii
COZIepKaTeIbHOE ONHMCAHUE OCHOBHBIX TEMAaTHYECKUX pa3/leioB C PACKPHITHEM BHJIOB YYEOHOH JEsATEeIbHOCTH NpPU PACCMOTPEHHH TEOPHH U
BBITIOJIHEHUH TPAKTHUECKUX paboT. Bonpock! 1 3a1anus B yueOHUKAX CIIOCOOCTBYIOT OBJIAJICHHUIO yUalTUMHKCS ITPHEMaMH aHali3a, CHHTE3a, 0TOopa U
cHCTEMaTH3allud MaTepuaja Ha ompefeneHHylo Temy. CucTemMa BONPOCOB M 3aJaHMil K maparpadamM IMO3BOJSET YYMTHIBATh WHMBHyalbHbIC
0COOEHHOCTH 00y4aroImuxcs, GakTUUECKU ONpeAesseT HHANBUAYAIbHYI0 00pa30BaTebHYI0 TPaeKTOpHUIo. B conepxaHuy yueOHHUKOB MPUCYTCTBYIOT
MIPUMEpPHI U 3aJaHHs, CTIOCOOCTBYIOIINE COTPYAHUUYECTBY YUalllerocs ¢ eJaroroM U CBepCTHUKaMU B yueOHOM mpoiiecce (MeTo.1 MpoeKToB). Borpockl
Y 3aJIlaHUSI COOTBETCTBYIOT BO3PACTHBIM U ICUXOJOTHYECKHM 0COOEHHOCTSIM o0yyatonuxcsa. OHU COCOOCTBYIOT Pa3BUTHIO YMEHHS CAMOCTOATEIbLHON
paboThl 00y4aroIIerocs ¢ ydeOHbIM MaTepUaIOM U Pa3BUTHIO KPUTUYECKOTO MBIIILIICHUSI.

Tak kak B yueOHOM IUIaHE LIKOJIBI HA M3Y4YeHHE (HU3UKU B 00beMe 00513aTebHOTO MUHHUMYMa COJIEP’KaHHUsI OCHOBHBIX 00pa30BaTEeNIbHBIX MPOTrpaMM
OTBOJUTCS 2 4 B Hexento (68 yacoB 3a roj1), TO B pabouei mporpaMme yMEHBIIEHO KOJMYECTBO YacoOB Ha 2 ydaca U3 pe3epBa BpemeHH. [loaTomy Ha
MIOBTOpPEHHE U 0000111eHNEe Kypca pU3uku 7-9 kiaccoB 0TBOIUTCS 6 4acoB.

OcHoBHoOe cogep:kaHue Kypca «®u3znka 7-9».

Dusuka U pudnYecKue MeToAbl U3yUYeHHUs NPUPOIBI

®duszuka — Hayka o npupoje. Habnronenue u onucanue Gpuandeckux spieHuil. Mamepenne pusndeckux BennunH. MexyHapoaHas cUCTeMa eIUHUIL.
Hayunsiii MeTog no3nanus. Hayka u TexHuka.

JlemoHcTpamuu.

HabGmonenust gusmueckux sBIEHUN: CBOOOJHOTO MaJleHUs Ted, KONeOaHWH MasTHHKA, MPUTSIKEHHUS CTAIBHOTO IIapa MarHUTOM, CBEYEHHUS HHUTU
3JIEKTPUYECKOM JIaMIIbI.

JlaGopaTopnbie pabOTHI U ONBITHI

Onpenenenre UeHbI AeIEHUs MIKaJIbl U3MEPUTEIBHOIO pHoopa.

XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIBHOCTH YU€HHKA (HAa YPOBHE YU€OHBIX AEHCTBUMN):

HaGntonate n onMchiBaTh (pU3MuEcKUe SIBIECHUS, BBICKA3bIBATH IPEINOJOXKEHUS — TUIOTE3bl, U3MEPSTh PACCTOSIHUA U IMPOMEXYTKH BPEMEHH,
OIIpEJIeIIATH 1IeHY JeJIEHUs LKkl proopa.

Mexanuuyeckue siBJCHMS.

Kunemaruka

Mexannueckoe nBuxkenue. Tpaektopus. [Iyte — ckansipHas BenuunHa. CKOpOCTh — BEKTOpHasl BellnunHa. Moaylb BEKTOpa ckopocTu. PaBHOMepHOe
npsiMoJIMHEHOE ABMKeHHne. OTHOCUTENIbHOCTh MEXaHNUECKOTo ABMKEHUS. ['paduku 3aBUCUMOCTH IyTH U MOAYJISI CKOPOCTH OT BPEMEHU JABUKECHHUS.
YckopeHne — BEKTOpHas BelW4yMHa. PaBHOYCKOpeHHOe NpsIMOJIMHENHOe MABM)KEeHHEe. ['papuku 3aBHCUMOCTH IMYTH M MOZYJIS CKOpPOCTH
PaBHOYCKOPEHHOTO NPSIMOJIMHEWHOIO JBI)KEHHS OT BpPEMEHHU JBIDKEHHA. PaBHOMEpHOE [BMKEHHE IO OKPYKHOCTH. lLleHTpocTtpemuTtenbHoe
YCKOpEHHUE.

JleMoHcTpanuu:

PaBHOMEpPHOE NPSAMOIIMHENHOE JBUKEHHE.

CBobosiHOE MajieHue Ted.

PaBHOYCKOpEHHOE NPSAMOIMHENHOE IBUKEHUE.



PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

JlaboparopHbie pabOThI U OTIBITHI:

W3mepenue yckopeHust CBOOOIHOTO MaACHUSI.

XapaKTeprCcTUKa OCHOBHBIX BUIOB JEATEIBHOCTH YUCHUKA (Ha YPOBHE yUEOHBIX ICHCTBHIA):

PaccuuthIBaTh MyTh M CKOPOCTH TEJIA IIPU PABHOMEPHOM IPSMOJIMHEHHOM ABYKCHHUH. 1IpencTaBiars pesynbTaTsl U3MEPEHUN U BBIYUCICHUN B BUIE
Tabmul U rpapukoB. OnpenensTs MyTb, NPOWICHHBIM 3a JaHHBIM NPOMEXYTOK BPEMEHH, M CKOPOCTb Tella M0 Ipa@uKy 3aBHCHUMOCTU IIyTH
PaBHOMEPHOIO JIBUJKEHUS OT BpEMEHU. PacCUnThIBaTh MyTh U CKOPOCTH IIPX PABHOYCKOPEHHOM INPSIMOJIMHEHHOM JIBH)KEHUH Tena. Onpenears nyTh U
YCKOpPEHHE JIBUKEHMs Tella M0 rpaduKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOIO MHPSIMOJIMHEHHOrO ABMKEHMs Tesla OT BpeMeHH. Haxonutsb
LIEHTPOCTPEMHUTEIILHOE YCKOPEHHUE IIPU ABUKEHUU TEJIA I10 OKPYKHOCTH C IIOCTOSSTHHOM 10 MOYJIXO CKOPOCTBIO.

JIlnnamuka

Wuepuus. Unepraocts Ten. Ilepsuiit 3akon Hbrorona. B3aumopeiictBue Ten. Macca — ckanspHas BenuuuHa. IlnotHocts BemectBa. Cunma —
BEKTOpHas BesIMunHA. Bropoii 3akoH HeroToHa. Tpernii 3akoH HeroToHA. [IBUXKEHNE U CUIIBL.

Cuna ynpyroctu. Cuia tpeHus. Cuia TspkecTd. 3aKOH BCEMUPHOTO TArOTeHUs. LIeHTp TskecTH.

Hasnenue. AtmocdepHoe naBnenue. 3akoH [lackans. 3akoH Apxumesa. YciaoBue miaBaHus Tel. Y CJIOBHUs PaBHOBECHsI TBEPJIOTO Tea.
JlemoHcTpamuu:

CpaBHeHHE Mace TeJl ¢ IOMOIIBbK PAaBHOIUIEUUX BECOB.

W3mepenue cuibl o AeopMalvy IpyKUHBL.

Tpernii 3akoH HproTOHA.

CaoiicTBa CHJIbI TPEHHUSI.

bapomerp.

Omnpit ¢ mapom ITackas.

I'mppaBnuueckuit mpecc.

OneITHI ¢ BEAEPKOM ApXHMeETa.

JlaGopaTopHblie pabOThI U OTIBITHI:

N3mepenne maccel Tena.

N3mepenue oobema Tena.

N3mepenne mIoTHOCTH TBEPIOTO TeNa.

I'pamynpoBanne npyXvHbI U U3MEPEHUE CHII JUHAMOMETPOM.

HccnepoBanue 3aBUCUMOCTH YIUIMHEHUS CTAIBHOW MTPY>KUHBI OT MPUIIOKEHHON CUIIBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHHUS OT IUIOLIAAU COPUKOCHOBEHHUS TEJ U CHJIBI HOPMAJIBHOT'O JaBJICHUS.

HccnenoBanue ycioBui paBHOBECHs pblyara.

N3mepenne apXxumen0Boi CUIIBI.

XapaKkTeprCcTUKa OCHOBHBIX BUJIOB JICATEIILHOCTH YU€HUKA (HAa ypOBHE Y4eOHBIX JIeHiCTBUI):



N3mepsaTe Maccy Tela, U3MEPATh IUIOTHOCTb BELIECTBA. BBIYKMCIIATL YCKOpPEHUE Tena, CHIIbI, IEHCTBYIOIIEH Ha TEJIO0, UM MacChl HA OCHOBE BTOPOIO
3akoHa Herotona. MccienoBaTe 3aBUCMMOCTD YUIMHEHMS CTaJbHOW IIPY>KUHBI OT INPUIIOKEHHOM CHibl. cciienoBaTh 3aBUCHMOCTb CHIIBI TPEHMS
CKOJIBXKEHHUS OT IUIOIIAJMA COIPUKOCHOBEHUS TEI U CWJIBI HOPMAJIBHOIO JaBicHUsA. M3MepATh CWIIBI B3aMMOJEHUCTBHS ABYX Tel. BBIUMCIATH CUILy
BCEMHPHOTO TATOTeHMA. MccnenoBaTh yclioBHsl paBHOBECHUS pbluara. JKCIIEPUMEHTAILHO HAXOAUTh IEHTP THKECTU IUIOCKoro Tena. OOHapyKuUBaTh
cyuiecTBoBaHue atMmocepHoro napineHus. OObACHATH NPUYUHBI TUTaBaHus Tel. 3MepsaTs cuity Apxumena.

3aKOHbBI COXPAaHEHUs UMITYJIbCa U MEXaHUUECKOH sHepruu. Mexanndyeckue KojaeOaHusi U BOJIHBI.

Nmnynbe. 3akoH cOXpaHEHHs UMITyJIbca. PEaKTUBHOE ABUKEHUE.

Kunernueckas sueprus. PabGota. IlorenuuanbHas sHeprusi. MoIIHOCTb. 3aKOH COXpaHEHUsS MeXaHW4ecKoWl nsHepruu. lIpocTbie MexaHU3MBI.
Koaddunment monesnoro neiicreus (KI1). Bo3oOHOBIsIEMbIE HCTOYHUKY SHEPTUU.

Mexanunueckue konebanus. Pezonanc. Mexanndeckue BoaHbI. 3BYK. Vcrionbp3oBanue KonebaHuil B TEXHUKE.

JeMoHcTpanuu:

[IpocTeie MEXaHU3MBI.

HaOmnronenue kojiebanuii Te.

Habmroienne MmexaHn4ecKux BOJIH.

JlaboparopHbie pabOThI U OMBITHI:

N3mepenne KIIJ] HakTOHHOM TJIOCKOCTH.

N3ydenue konebaHuil MasTHHUKA.

XapakTepucTUKa OCHOBHBIX BUJIOB JIEATEIbHOCTH YUEHHUKA (HAa ypPOBHE YUEOHBIX JCHCTBUIN):

[IpuMeHsTh 3aKOH COXpaHEHUs MMITyJbca JJIsi pacdera pe3ylbTaToB B3auMojeWcTBUsA Tell. M3mepsaTs paboTy cuiibl. BBIYHCIATE KUHETHYECKYIO
SHEPruI0 Tena. BhlUMCHATh SHepruto ynpyroi aegopmanuul NpYXKHUHbL. BBIYHCIATH MOTEHIHAIBbHYIO SHEPrui0 Tejla, MOAHSTOro Haja 3emieil.
IIpuMeHATH 3aKOH COXPaHEHUsI MEXAaHWUYECKOW dHEPTHUH JUUIs pacdyeTa MOTEHIHAIIbHON U KUHETUYECKOU dHepruu Teina. M3mepsate MomHoCTh. M3mepsaTs
KIIJ] nakmonnoit mnockoctu. Berumcnsates KIIJ] mpocTeix mexanu3moB. OOBSCHATH mporecc kojeOaHui MasiTHUKaA. MccrnenoBaTh 3aBUCUMOCTH
nepuoja KolebaHuii MasTHUKA OT €ro JJIMHBI U aMIUTUTY/IbI KoJleOaHuii. BEIYUCIATH NTMHY BOJHBI U CKOPOCTh PACIIPOCTPAHEHUS 3BYKOBBIX BOJIH.
CTtpoeHue u cBoiicTBa BellecTBa

CrpoeHnne BemectBa. OnbITHL, JOKa3bIBAIOLIME aTOMHOE CTPOCHUE BELECTBA. TeII0OBOE IBUKEHUE U B3aUMOJECHCTBHE YaCTUIl BEIECTBA. ATpEraTHble
coctosiHus BerecTBa. CBOWCTBA ra30B, KUJIKOCTEH U TBEPABIX TEll.

JleMoHcTpanuu:

Juddys3us B pacTBOpax u razax, B BOJe.

Mopenb Xa0TH4ECKOro IBMKEHHUS MOJIEKYJ B rase.

Mozens OpOyHOBCKOTO JIBMXKEHUS.

Cuenenue TBEpAbIX TEI.

JleMOHCTpanus MOJEIEH CTPOEHUS KPUCTAIIIMYECKUX TEIL.

JleMoOHCTpanus pacCluMpeHUs TBEPAOro Tela IPU HarpeBaHUM.

JlaGopaTopubie pabOThI U OTIBITHI:



N3mepenue pasmMepoB MaJlbIX TEll.

XapaKTeprCcTUKa OCHOBHBIX BUJIOB JICATEIILHOCTH YU€HUKA (HAa yPOBHE Y4eOHBIX JIeHCTBUI):

Habnronate 1 0OBsACHATH sBIeHHE AUPQPY3un. BBHINOTHATH OMBITHI MO OOHAPYXKEHUIO IEHCTBUS CHI MOJIEKYJISAPHOTO HpUTSHKeHUS. OOBSICHATH
CBOMCTBA ra30B, *KUJAKOCTEN U TBEPIBIX TEJ HA OCHOBE aTOMHOM TEOPUU CTPOEHUs BEILIECTBA.

TenJioBble sIBJICHUSA

TennoBoe paBHoBecue. Temneparypa. Buytpennss sneprus. Pabora u teronepenava. Buasl reronepenaun. Konnyectso remnorsl. Mcenapenue n
koHgeHcanusd. Kunenue. Bnaxnocts Bozayxa. [InaBiaenue n kpuctamsanus. 3aKOH COXPaHEHUS SJHEPTUH B TEIUIOBBIX IIPOLECCaXx.

ITpeoOpa3oBanus 3Hepruu B TeroBblx MamuHax. KIT/[ TennoBoit MammHbl. DKOJI0rHUECKUE POOJIeMbl TENI0IHEPIE€TUKH.

JeMoHcTpanuu:

[IpuHIIMIT NEHCTBUS TEPMOMETPA.

TennonpoBOAHOCTS Pa3IMYHBIX MAaTEPUAIIOB.

KoHBek1us B )KUAKOCTSX U razax.

Temmonepenaua myreM U3IydeHUs.

SIBneHue ucnapeHus.

HabnroneHue KoHeHCalMK 1apoB BOJIbI HA CTAKAHE CO JIbIOM.

JlaGopaTopHble pabOThI U OIBITHI:

W3yuenue sBIeHUS TEIJIOOOMEHA PU CMEIINBAHUY XOJOJHON U ropsiueii BObl.

HccenenoBanue npouecca UCapeHusl.

N3mepenne BIaKHOCTH BO31yXa.

XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIBHOCTH YU€HHKA (HA YPOBHE Y4€OHBIX AEHCTBUMN):

Habmtonate m3MeHeHHE BHYTpEHHEH »HEpruM Teja Mpu Terionepenadye W pabore BHemHUX cuil. MccrnenoBarh siBieHHE TeruiooOMeHa Npu
CMELIMBAaHUU XOJIOJHOW U ropsiueit Bojbl. BEIYMCIATH KOJIWYECTBO TEIUIOTHI U YAENbHYIO TEMJIOEMKOCTh BelllecTBa MpH Teruionepenave. Habmonats
WU3MEHEHHUs BHYTPEHHEH DHEPIHH BOJbI B PE3yJIbTaTE€ UCHAPEHUs. BBIUMCIATE KONMUYECTBA TEIJIOTHI B MPOILECCAX TEIUIONEPEadn NpH IJIABICHUU U
KpUCTAJUIM3AMK, UCIIAPEHUN M KOHJCHCALUHU. BBIUMCIATH yIEeNnbHYIO TEIUIOTY IUIaBJICHHMS M MapooOpa3oBaHus BemlecTBa. M3MepsATh BIaKHOCTh
Bo3ayXxa. OOCYKAaTh SKOJOTMUECKUE MOCIEACTBUS IPUMEHEHUS ABUTaTeIel BHYTPEHHETO CrOpaHus, TEMJIOBBIX M THAPOIIEKTPOCTAHLIUH.
DJIeKTpuYecKHe siBJICHUs!

DJneKTpu3anus Tela. DNEKTpUUeCKuid 3apsia. /IBa BHAA 3IEKTPUUECKUX 3apANIOB. 3aKOH COXPAHEHUS AJEKTPUUECKOTO 3apsaa. DJIEKTPUUYECKOE MOJIe.
Hanpsixenne. Konnencatop. DHeprus aIeKTpUYECKOro MoJsl.

[TocTostHHBIN 3nekTpruecknii TOK. CHila TOKa. OJIEKTPUYECKOE CONPOTHBJIEHHUE. DJIEKTPUYECKOE HampshkeHue. [IpoBOIHMKHM, AWDIEKTPUKU U
MOJYNIPOBOIHUKY. 3akoH OMma A yyacTKa 3JeKTpudeckod nenu. PaGora m MomIHOCTH anekTpuyeckoro Toka. 3akoH JDxoymns-Jlenna. [IpaBuina
0€30MacHOCTH MpU PabOTE ¢ UCTOUHUKAMU DIIEKTPUUECKOTO TOKA.

JleMoHcTpanuu:

OnexTpu3anus Tel.

JIBa poJia IIEKTPUYECKUX 3apsI0B.



YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.

[IpoBOIHUKYM U U30JISITOPBL.

DnexTpocTaTuuecKas HHAYKIHS.

M cToYHMKH TOCTOSTHHOTO TOKA.

H3mepenue Cuiipl TOKa aMIIEpMETPOM.

W3mepenune HanpsKEHUs BOJIbTMETPOM.

JlaGopaTopHble paOOThI U OIBITHI:

OnbIThl 1O HAOIOAEHUIO JEKTPU3ALMH TEJI IPU CONPUKOCHOBEHUH.

W3mepenue cuiibl 31EKTPUUYECKOTO TOKA.

W3mepeHue 3eKTpUUeCKOro HanpsyKeHuUsI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA B IIPOBOJAHUKE OT HANPSKEHUSI.

N3mepeHnue 31eKTpUUecKOoro COIpOTUBIIEHUS IPOBOIHUKA.

N3ydeHne nocieaoBaTeabHOro COEIMHEHUS IPOBOHUKOB.

N3ydeHne napauieabHOro COEAMHEHNS IPOBOJHHUKOB.

W3mepenne MOITHOCTH 3JIEKTPUYECKOIO TOKA.

XapakTepucTUKa OCHOBHBIX BUJOB JEATEIBHOCTH YUEHUKA (Ha YPOBHE YUEOHBIX JIeHCTBUN):

HaGnronate sBIeHUS 3JEKTPU3ALUU Tel IPU CONPUKOCHOBEHUU. OOBSCHATH ABJICHUS JIEKTPU3ALMU TET U B3aUMOJCHCTBUS NEKTPUUECKUX 3aps/10B.
HccnenoBath AeWCTBUS 3JEKTPUUECKOIO IOJI HA Tela U3 MPOBOJHUKOB U JUAIEKTPUKOB. CoOMpaTh AJIEKTPUUECKYIO Lienb. M3MepsaTh cuily Toka B
AJEKTPUYECKON IIeNH, HANpsHKEHME Ha yJacTKe LENH, AJIEKTPUYECKoe conmpoTuBieHHe. lMcciaenoBaTh 3aBUCUMOCTh CHUJIBI TOKa B IPOBOJHHUKE OT
HampsDKeHUsT Ha ero KoHmax. M3mepsars paboTy M MOIIHOCTh TOKa 3JeKTpuueckod 1menu. OOBACHATh SBJICHHS HarpeBaHUs IPOBOJHHUKOB
ANEKTPUYECKUM TOKOM. 3HATh U BBINIOJIHATH IIPaBuiia 0€30MacCHOCTH MIPU paboTe ¢ HCTOYHUKAMHU TOKa.

MarnuTHbIe SIBJICHUS

IToctosiHHBIE MarHUTHI. B3anMonelictBre MarHuTOB. MarauTHoe nojie. MarauTHoe noje Toka. JlelicTBue MarHUTHOTO T0JIsl Ha IPOBOJHUK C TOKOM.
OneKTpOoABUTaTEb IOCTOSHHOTO TOKA.

DeKTpoMarHuTHas UHIAYKLUs. DieKkTporeneparop. TpaHnchopmarop.

JeMoHcTpanuu:

OmneIT Opcrena.

MarsuTHO€ noje Toka.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

Y CTpOUCTBO 2IIEKTPOABUTATEIIS.

DNEeKTpOMarHuTHas MHAYKIHS.

VY CcTpoicTBO reHepaTopa MOCTOSIHHOTO TOKa.

JlaGopaTopHble pabOThI U OTIBITHI:

COopka 2JIeKTpOMarHuTa U UCIIBITAHUE €TO JICHCTBHUS.



XapakTepHucTiKa OCHOBHBIX BHJIOB JICATEILHOCTH YICHHKA (Ha YPOBHE YUEOHBIX JEHCTBUIA):

DKCIEPUMEHTAIBHO M3Yy4aTh SIBJICHHUS MArHUTHOTO B3auMoOJeWCTBHs Ten. M3yuaTh siBIeHUsS HaMarHM4MBaHUs BemlecTBa. VccienoBaTh nelicTBUE
AJEKTPUYECKOTO TOKA B MPSMOM MPOBOJHUKE HA MArHUTHYIO cTpenky. OOHapyXuBaTh ACHCTBME MArHUTHOTO TMOJII Ha MPOBOJHUK C TOKOM.
OOHapyK1MBaTh MAarHUTHOE B3aUMOJICHCTBHE TOKOB. V3y4aTh MPUHIIMIT JEHCTBUS 3JIEKTPOIBUTATEIIS.

DJIEKTPOMATHUTHBIE KOJIe0aHHUS U BOJIHBI.

DNeKTpOMarHuTHhIE KoJeOaHus. DIEKTPOMarHUTHBIE BOJHBL. BIusHUE 37IeKTPOMarHUTHBIX U3ITy4YE€HUN HA KUBbIE OPraHU3MBI.

[IpuHUUIIBI paIHOCBA3U U TEJIEBUICHMUS.

CBer — »snekrpomarHuTHas BojHa. IIpsMonuHeitHoe pacnpocTpaHeHue cBera. OtTpaxeHue M npenomieHue cBera. [lmockoe 3epkano. JIMH3BL
@DOKyCHOE pacCTOSIHUE U ONITUYECKas cuiia JInH3bl. Onrtuueckue npudopsl. Jlucnepcus cBera.

JeMoHcTpanuu:

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

[TpunHumn neicTBus MUKpO(OHA U TPOMKOTOBOPUTEIIS.

[IpuHUUMIIBI paIUOCBS3U.

[IpsiMonuHEtHOE pacIpOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Ipenomnenue cBera.

Xox myueit B coOuparoiiei JInH3e.

XoJ J1ydeil B pacCenBaroIel JIUH3E.

[Tonyuenne n300paxeHUi ¢ TOMOIIBIO JINH3.

JlabopaTopubie pabOThI U OTBITHI:

N3mepenne poKycHOTO pacCTOSTHUS COOMPAOIICH JIMH3BI.

[Tonyuenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

XapakTepHucTiKa OCHOBHBIX BHJIOB JICATEILHOCTH YUCHHKA (Ha YPOBHE YUEOHBIX NEHCTBHIN):

OKCHEPUMEHTAIBHO H3Yy4yaTh SIBJIEHUE JJIEKTPOMAarHUTHOM HMHAYKUMH. [lomyyaTh mNepeMEeHHbI TOK BpAalllEHWEM KAaTYIIKM B MAarHUTHOM IIOJIE.
DKCIepUMEHTAILHO H3y4yaTh SIBJICHHE OTpakeHUs cBeTa. lcciemoBaTh CBOMCTBa M300pakeHUs B 3epkaie. M3mepsars (okycHoe paccTosHUE
coOupatomiet TuH3bI. [lomydars n300paxkeHne ¢ MOMOIILI0 coOuparoriei a3l HaOmoaTh iBieHne TUCTIEPCUU CBETA.

KBaHTOBBIE SIBJIEHUSI.

Crpoenne atoma. [lmanerapnas mozens aroma. KBantoBeie moctynatrsel bopa. Jluneitwateie cnekTpbl. AToMHOE siapo. CocTaB aTOMHOrO sjpa.
Anepubie cunbl. Jlegext macc. DHEpPrus CBsI3U aTOMHBIX sifep. PaanoakTHBHOCT. METObI perucTpaluu SIepHbIX U3ITydeHUU. SInepHble peakiiuu.
SAnepHbiil peakTop. TepMosiepHbIE peaKkLu.

BnusiHue paguoakTHBHBIX M3IYYCHHH Ha KUBBIE OPTaHU3MBL. DKOJOTHYECKHE MPOOIEMBbl, BO3HUKAIOIIME TPU HCHOJIb30BAHUU ATOMHBIX
3JIEKTPOCTAHIIUH.

JleMoHcTpanuu:

Hab6mronenue tpexoB anbda-gacTuil B kamepe Bunbcona.



YCTpoicTBO M NPUHIMIT AEUCTBUS CUETYMKA HOHU3UPYIOLIUX YaCTHULL.

Jo3umerp.

XapakTepucTUKa OCHOBHBIX BUJIOB JI€ATEIbHOCTU YUEHHUKA (Ha YPOBHE YUEOHBIX NEHCTBUIL):

HaGnronate nuHeilyatbie criekTpsl u3nydeHus. Habmonats Tpeku anbga-uacTuil B Kamepe Buibcona. Beraucnare neekT Macc u SHEpruio CBS3U
aromoB. Haxoaute mnepuon monypacnaga pajvoOakTHUBHOrO auieMeHTa. OOcykaaTh NpoOJieMbl BIUSHUS PAAMOAKTHBHBIX M3JIyYCHMH Ha KHUBBIC
OpPraHHU3MBI.



TEMATHYECKOE IINTAHUPOBAHHE. 9 KJIACC

Ne Tema ypoka KosmyecTBO yacos XapakTepucTHKA JesiTeJbHOCTH yuyamuxcesa ¢ OB3
ypoka
I'naBa 1. 3akonbl B3auMojeiicTBUS U ABHAKeHHA Tesl 36 4
Kunemarnka 12 4
1 MarepuanbHnas Touka. Cuctema orcuera (BP) 1 DKCIEpUMEHTATILHO OIIPEACIIATh CKOpPOCTH
> Tepemerere (BP) 1 PaBHOMEPHOTO JIBUKECHMUSL. [IpencraBnsath
pe3yabTaTtel B BUAE Tabmui u rpadukoB. Yutath
3 Onpe/ieNenye KOOpANHATHI ABKKYLLErocs Tena (BP) 1 Tabmuipl ¥ rpaduku. PaccunTeiBaTh MyTh, CKOPOCTH
U YCKOpEHHE Tela T[pU  PaBHOYCKOPEHHOM
4 [lepemenienue npu NpsIMOIMHEWNHOM PaBHOMEPHOM 1 IPSIMOJIMHEHOM JBUKEHHH. Onpenensarsb
nexenuun (BP) IPOIIEHHBI TEJIOM MYyTh U YCKOPEHHE JBMXKEHUS
5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE IBUKEHHUE. 1 Tera mo - rpaguky BaBHCfIMOCTH cropoct
VYckopenue (BP) PAaBHOYCKOPEHHOTO IPSMOJMHENHOTO IBUKEHUS OT
BpEMEHU .Bbruucnsars LEHTPOCTPEMUTEIHLHOE
6 CKopocTh MPAMOIMHEHHOrO PABHOYCKOPEHHOIO 1 yckopeHue. OOBICHATh NPUYMHY BO3HUKHOBEHHS
nemwkenns. I'paduk ckopoctu (BP) YCKOPECHUSI TMPH PABHOMEPHOM  JBHXKCHHH 10
7 | Ilepemelnienue py NPSMOJMHERHOM PABHOYCKOPEHHOM 1 OKPYKHOCTH.  II3MepATb  1epuoj M 4acToTy
nemxennn (BP) oOpallleHuss TpU pPAaBHOMEPHOM JIBJKEHUU IO
OKPY)KHOCTH. BBIOMpaTh HHEPLUAIBHYIO CHCTEMY
8 Pemenue 3anau no teme «llepemenienue npu 1 OTCUETA.
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM JBHxkeHUN» (BP) yems:
9 [lepemenienue tena 0e3 HaYaJIbHON CKOPOCTH MIPU 1 ® ONUCHIBATH U OOBACHATH (I)I’igﬂquKHe ABJICHMAL.
PaBHOYCKOPEHHOM MpsiMosInHetHOM iBHxkeHuu(BP) PaBHOMCPHOE Hp’[MOHHHeHHvoe ABIDKCHHE,
PaBHOYCKOPEHHOE  MpPSIMOJMHENHOE JIBUYKEHHE,
10 | JLp.Nel «MccnenoBanue paBHOYCKOPEHHOTO JIBMKEHHS 1 WCIIONIb30BaTh  (U3MYeckue  MpuOopbl IS
6e3 HauanbHOU ckopocTu» (BP) u3MepeHus: (U3MUEeCKUX BEIUYHMH: PACCTOSIHHUS,
IIPOMEXKYTKA BPEMEHH.
11 | OrnocnrenbroOCT ABIKEHNSA(BP) 1 * IPEJICTABJIATH PE3YJILTATHl U3MEPEHHMN C OMOIIBIO
TabnuI, rpaUKOB W BBIIBISATH Ha 3TOM OCHOBE
12 | K.p.Nel «Kunematuka» (BP) 1 SMIMPUUYECKUE 3aBUCUMOCTU: IIYyTH OT BPEMEHH,
BBIpaXaTh PE3yNbTAaTbl U3MEPEHUH U PACUETOB B
cucreme CU.




* IPUBOJIUTH IIPUMEPBI IIPaKTUYECKOTO

UCIIOJIb30BaHUs dusnueckux 3HAHUHN 0

MECXaHUYCCKUX HpGI[CTaBJIeHI/If/'I.

JAunamuka. 3aKoHbI cOXpaHeHHs 24 4

13 WNuepuumansublie cuctemsl oTcuera. [lepBolit 3akoH 1
HrroTona(BP)

14 Bropoii 3akon Hetotona(BP) 1

15 Pemenue 3ampau no reme «Btopoii 3akon HeroToHa» 1
(BP)

16 | Tperuii 3axon Hetotona(BP) 1

17 CBoOoanoe manenue teia(BP) 1

18 | JIpwkeHue Tena, OpOLICHHOTO BEPTUKAIBHO BBEPX. 1
Hesecomoctr(BP)

19 | JL.p.Ne2 «M3mepeHue yCKOpEeHUs CBOOOTHOTO TTAICHUS 1
(BP)

20 | Pemennue 3amad o reme «/IBrkeHue Tena, OpoImeHHOTO 1
BepTHKaIbHO BBepX. HeBecomocTh» (BP)

21 | 3akon BcemupHoro TsaroreHusi(BP) 1

22 | YckopeHHe CBOOOIHOTO MaIeHNs Ha APYTUX HEOECHBIX 1
tenax(BP)

23 | Pemenwue 3ama4 mo Teme «3aKOH BCEMUPHOTO 1
tarotenus» (BP)

24 | KonTponbHas padota Ne 2 «JIunamuka» (BP) 1

25 | [IpsmonuHeliHoe U KpuBoJIuHeHOe aBikeHue. (BP) 1

26 | JIBmkeHue Tea 1Mo OKPYKHOCTH C ITOCTOSTHHOM 110 1
Moy ckopocThio(BP)

27 | Pemenue 3amad o reme «/IBrkeHue Tena mo 1

BbluuciaTe yCKOpEeHHME Tenna, CHIIbI, JEUCTBYIOLIUE
Ha TeJI0, WIM MAacCy Ha OCHOBE BTOpPOr0O 3aKOHa
Hprorona. [IpuMeHITh 3aKOH COXpaHEHUS UMITYJIbCA
JUISL pacdera pe3yibTaTOB B3aUMOJCUCTBUS JBYX TElL
BblUMCIATP KMHETHYECKYI0 M IOTECHLHAIbHYIO
sHepruro. M3mepsaTs sHepruto ynpyroit nepopmanuu
IIPYKHUHBI. [TpumensTH 3aKOH COXPAaHEHHUS
MEXaHUYECKOM DSHEpPruM [UId pacuera BBICOTHI
moAbeMa M CKOPOCTH IBHKEHHs Tena. IIpuBoauts
IIPUMEPBI PEAKTUBHOI'O JBW)KECHMS. Y4acTBOBaTb B
JICIYTE HA TeMY « Pa3BUTHE pEaKTUBHON TEXHUKW».
[IpuoGperaty ombIT pabOTBl C  HUCTOUYHUKAMHU
uHpopmaruu (PHIMKJIOTIC TUSIMH,
NONyJspHOM nuTeparypoi, MHTepHeTOM M 1p.) U
INPUMEHATh  KOMIIBIOTEPHBIE  TEXHOJIOTMM  IIpU
NOJAroToBKe coobmeHuil. Pemary 3anaun. M3mepsrts
Mmaccy, IJIOTHOCTh, 00beM BemiecTBa. IIpuBoauTh

Hay4HO-

IIPUMEPBI IIPAKTHUYECKOTO VCITOJIb30BaHUs

(bU3UIECKUX 3HAHWUH 0 MeXaHUYEeCKNX
npeacraBieHui. Pemarte 3amaud Ha NPUMEHEHHE
W3YYCHHBIX 3aKOHOB, HCMOJIb30BATh 3HAHUSIMHU
YMEHHUS B IPAKTUYECKON U TOBCETHEBHOM KU3HU.

M3mepsate: Cuity Apxumena, CUiIy BCEMUPHOTO

TATOTCHHA, CUJIbI B3aUMOJCHCTBUS ABYX TCJIL.




OKPY>KHOCTH C TOCTOSIHHOM 1O MOJTYJIFO CKOPOCTBIO»
(BP)
28 | UckyccrBennsie cmyTHUKH 3emin(BP) 1
29 C. p. «/IBmxenue Tena mo okpykHoctun» (BP) 1
30 | NMmmynbe Tena. 3akoH coxpaHenust umityiibca(BP) 1
31 | Pemenue 3amau o teme «Mmmynbc Tena. 3akoH 1
coxpaHeHus uMmiryibca» (BP)
32 | PeaktuBHOe nBUxeHue. Pakersi(BP) 1
33 | C. p. «3akoH coxpaHenus umityiasca» (BP) 1
34 | BeIBO/I 3aKOHA COXPAHEHUSI MEXaHHUYECKOU 1
sHeprun(BP)
35 | Pemenue 3amay Ha 3.C.0. (BP) 1
36 | K. P.Ne3 «(3Bakonsl coxpanenus» (BP) 1
I'naBa 2. Mexanuveckue KoJieOaHusl U BOJHBI. 3BYK 15 4
37 | KonebarensHoe asuxenue (BP) 1 OOBsICHATH TpollecC KOJIEOAaHUM TPYKUHHOTO U
38 z c 5 1 HUTSIHOTO MasITHUKOB. lccienoBars 3aBHCHMOCTh
B Hble Kojebanus. KonebaTenbHbIe CHCTEMBI. .
CoboameIe Kone oJiebare © cucte nepuosia KoneOaHWid MasTHHUKAa OT €ro JUITMHBI M
MastHuk(BP) .
aAMILUTATY/IbI KoJIeOaHUH. Uccnenosars
39 | BenmmuuHbl, XapakTepu3yoIIre KoiedaTeIbHOS 1 3aKOHOMEPHOCTH KOJIeOaHHI Tpy3a Ha NpPYXKHHE.
nsxeHue(BP) OOBsCHATD IIPEBPALICHHUS SHEPruu pu
MeXaHHYecKux KoneOaHusix. OOBSICHATH SBICHHE
40 JLp.Ne3 «MccnenoBanue 3aBUCUMOCTH MEPUOJA U 1
. pe3oHaHca. PaccunThiBaTh UIMHY BOJHBI U CKOPOCTH
9acTOTHI CBOOOAHBIX KOJIEOAHU HUTSHOTO MassTHUKA OT
ero b (BP) ee pacmpoctpaHeHus. OmpenensaTs HanpaBiICHUE
pacrpoCTpaHeHHsT  BOJIHBI 10  HaIpPaBJICHHUIO
41 | T'apmonnueckue konebanus(BP) 1 JIBIDKCHHSI 9aCTHI] B BOJIHE M Ha000pOT. OOBICHATH
42 | 3aryxaromme Konebanus. BEHYKICHHbIE 1 CB3b MEXAYy (U3HUYSCKHMH XapaKTEePHUCTUKAMU
xoneGannsi(BP) 3BYKOBOI BOJIHBI u (U3HOTOTHYECKUMHU




43 | Pe3onanc(BP) 1 XapaKTePUCTHUKAaMHU BOCHPHUATHS 3BYKa YEJIOBEKOM.
= [TpuBOANUTH TIPUMEPHl MCTOYHUKOB W TNPHEMHUKOB
44 | Pacnpoctpanenue kosiebanwuii B cpeae. Bonusi(BP) 1 P pHMEp P
3ByKa. YuacTBoBaTh B gucnyre «OcobeHHOCTH
45 | IlpononbHble U nonepeyHsie BoHbI(BP) 1 MH(ppaKpacHBIX U  YIBTPa3BYKOBBIX KOJIeOaHUII».
[TpuoOperats ombIT pabOTBl €  HCTOYHHUKAMU
46 | dmuna BostHbL. CKOpOCTH pacnpocTtpaHenus BoaHbI(BP) 1 pHobp p
uHpopManuu (PHLMKIIONE UMM, Hay4yHO-
47 Hcrounuku 3Byka. 3ByKoBBIE KoJieOaHus. Pemenue 1 MONYJISIPHON JuTepaTypolt, MHTepHeTOM W Ap.) M
3azga4(BP) [IPUMEHATH  KOMIIBIOTEPHBIE  TEXHOIOTMM  IPU
48 | Boicora 1 TeMGp 3ByKa. [ pomkocTs 38yKa(BP) 1 MOJATrOTOBKE cooOmeHui. [IpencrapnsaTs pe3ynbTaTsl
B Buje Tabnmum U TpadukoB. UuTarh TAONUIBI U
49 | PacipocTpaneHue 3ByKa. 3ByKOBbIE BOIHBI. CKOPOCTB 1 rpadukn. Pemars 3a1aun.
3Byka(BP)
50 | OrpaxeHnue 3Byka. 9xo. Pemenne 3amad. 3ByKoBOH 1
pe3onanc. (BP)
91 | K. p. Ne4 «Mexanunueckue konedanus u BosHb (BP) 1
I'maBa3. MarautHoe nmoJie 22 4
52 | MarautHoe nosie u ero rpaduyeckoe m3odpaxenue(BP) 1 Habmonenue B3aMMO/ICHCTBHS Mar"uToB.
v HaGnroneHue OTKIOHEHUS MarHUTHOM — CTpenKu
53 | OOHapyKeHHe MarHUTHOTO MOJIS IO €ro JEHCTBHIO Ha 1
. . BOJIM3M TMpOBOAHMKAa ¢ TOKOM. IloimydyeHue wu
anektpuueckuil Tok. [Ipasuio neBoit pyku. (BP)
HaOJI0ICHNE CIIEKTPa MAarHUTHOTO MOsI KaTYIIKH C
o4 Nupykupst MarautHoro mosnst. (BP) 1 TOKOM.  M3yueHue  ycClOBHM  BO3HUKHOBEHUSA
55 | Maranthbiit notok(BP) 1 MHIYKIIHOHHOTO TOKAa B 3aMKHYTOM TPOBOJHHKE TIPH
W3MEHEHHH B HEM MAarHHTHOTO MOTOKa. M3ydeHue
56 | SIBnenue snekTpomMarHuTHoil nuaykiuu(BP) 1 3aBUCUMOCTH  HAINPABIICHHWs  MAarHUTHOIO  IIOJIA
MHIYKITHOHHOTO TOKa oT HaTpaBJICHUS
S7 Hampasienne HHAYKIHOHHOTO TOKa. [IpaBuiio 1 OTHOCUTEIILHOTO JBMJKCHHS MarHuta. JleilicTBue
Jlenma(BP) MarHUTHOTO TOJS KaTyIIKM Ha METaJUInYecKoe
58 JL.p.Ne4 «3yuenue siBIEHUS DIIEKTPOMArHUTHOM 1 KOJIbLO IIPH BKIIOYCHHH H BBIKIIIOYCHHH TOKa.
uHayKimny (BP) Nzyuenue ycTpoiicTBa I'POMKOT'OBOPUTEIIS,
=5 1 reHepatopa u TpaHchopmaropa. OOHapyxeHHE
sAsnenne camouaykunu(BP) NPEeUMYIIeCTBa  WCIOJIB30BAHUS  DIIEKTPOIHEPTUU
60 | [TomyueHue u mepesava NEPEeMEHHOTO TEKTPUIECKOTO 1 nepei APYruMu  BuAamu  SHepruu. lpuobperath




toka. Tpanchopmarop(BP)

ONmbIT pabOThl C HCTOYHUKAMH HWH(pOpMaLUU

SHIUKJIONICTUSIMHU HAyYHO-TIOMYJISIPHOMN
61 | DnexrpomarnutHoe nojue(BP) 1 ( . ’ e YAp
nutepatypoir, WHTEpHETOM U JAp.) U NPUMCHSITH
62 | DnexrpomarHuTHble BOIHBI(BP) 1 KOMITBIOTEPHBIC ~ TEXHOJOTMH  TPH  IOJTOTOBKE
COOOIIIEHUH.
63 | Kongencarop(BP) 1 m
64 | Konebarenbublit KOHTYD. [lomydenue 1
IJIEKTPOMArHUTHBIX KosieOanuid. [IpuHIHITBI
panuocBsizu u TeneBueHus. (BP)
65 | C.P. «DnexrpoMarnutHbie BOJHBD (BP) 1
66 | DnexTpomarHuTHas npupona ceera. (BP) 1
67 | [Ipenomnenue cBeta. DU3HUECKUIT CMBICIT ITOKA3aTEIs 1
npenomieHus(BP)
68 | Jucnepcus ceera. lpera Ten(BP) 1
69 Tunel ontryeckux crekTpoB(BP) 1
70 | CnexrpanbHsiii aHamu3(BP) 1
71 | [TornomieHne U UCITyCKaHKME CBETa aTOMaMH. 1
[Ipoucxoxaenue auHeyaThIX crieKTpoB(BP)
72 | Pemenue 3a7a4 1o TeMe «JICKTPOMArHUTHOE TOJIEY. 1
[ToaroroBka k kKoHTpoJbHOU padboTe(BP)
73 | KonTponbHas pabdoTta Ne 5 DrekTpoMarHuTHOE TTOJIE 1
(BP)
I'naBa4. Ctpoenue aTroma u atoMHOro sigpa. Ucnosib3oBaHue JHepruM aTOMHBIX siiep 22 4
74 PagnoakTMBHOCTH Kak CBUIETEIBCTBO CIIOKHOTO 1 N3MepaTh 3JIeMEHTapHBIA ANEKTPUYECKUNA  3apsij.
ctpoenust atoMoB(BP) HabGmionate nuHeWuYaThle  CIEKTPHI  U3TYYCHHUS.
OmnpenensiTb cocTaB aTOMHOTO siipa HM30TOINOB
75 | Monenu atomoB. OnsIT Pesepdopna(BP) 1

pPa3jIMYHBIX SJICMCHTOB. 3anuceiBaTE M YWTaTh




76 | PagmoakTuBHBIE IpeBpalieHus aTOMHBIX sjaep(BP) 1

77 DKCNepUMEHTAIBHBIE METOIbI UCCIICIOBAHUS 1
yactui(BP)

78 | OTkpeITHE IPOTOHA M HEeWTpoHA. (BP) 1

79 | CocraB atoMHoOTO siipa. SAnepusie cuibl. (BP) 1

80 | Dueprus cBs3u. Jledekt macc. Pemenue 3amay (BP) 1

81 | Henenue sinep ypana (BP) 1

82 | Lennas peakuus (BP) 1

83 | Snepnsiii peaktop. [Ipeobpa3zoBanue BHyTpeHHEH 1
SHEPTUH S/IEP B dIEKTpUUEcKyto 3Hepruto (BP)

84 JI. P. No7 «M3yueHue neneHus sapa ypasa mno 1
dhotorpaduu Tpexoy» (BP)

85 | Atomuas sHepreruka (BP) 1

86 | buonoruueckoe aevictue paauamnuu (BP) 1

87 | Tepmosiaepnas peaxuus (BP) 1

88 DneMeHTapHble YacTULbl. AHTHYACTULIBL. Pemenue 1
3amad (BP)

89 O06006mIenne matepuana TeMsl. [ToaroroBka k 1
KOHTpPOJIbHOHU pabote. Pemenue 3anau (BP)

90 | KonrponpHas padoTta Ne6 ATOMHAs U siAepHAsT PU3UKA» 1
(BP)

91 | [ToBTOpeHME TeMbI «3aKOHBI B3aUMOICUCTBHS U 1
neuxkenus Tem» (BP)

92 | [loBTOpeHue TeMbl «MexaHUYeCKKe KOJIeOaHus U 1
BOJIHBI. 3BYK» (BP)

93 | IloBTOpeHue TeMbl «ieKTpoMaruutHoe mnoiey» (BP) 1

MPOCTEHIINE SACPHBIE PEaKIUU, WCIONb3YS 3aKOHBI
COXPAHEHHS DJICKTPUUYECKOTO 3apsga U MacCOBOTO
quca. Ob6cyxnarp poOIEMBI BIIMSIHUS
pPaZ0aKTUBHOTO 3arps3HEHU Ha JKUBBIE
oprauu3msel.  [Ipuobperats  omeiT  paboTBl ¢
UCTOYHUKAMU  HHpopMaAlUU  (SHIUKIONEAUSIMH,
HAay4YHO-TIONYJIAPHOW JUuTeparypoil, MuTepHeroM u
Jp.) ¥ IPUMEHSATh KOMIBIOTEPHBIE TEXHOJIOTHH TPH
MOATOTOBKE COOOIIECHUH. VYuacTBOBaThH B
obcyxnenuun TeMbl «llouemy CBeTST 3BE3IBI.
Opomtonus ConHua»




94

IToBTOpenune TeMbl «CTpoeHHE aTOMA U aTOMHOTO SIIpa»
(BP)

95

Hrorosas padora (BP)

96-
102

PeszepBHoe Bpems (BP)
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