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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢u3uKe Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs COCTaBJIEHA HA OCHOBE IOJIOKEHUH W TpeOOBaHM K pe3ysibTaTaMm
OCBOEHUSI Ha 0a30BOM ypOBHE OCHOBHOH 0Opa3oBareibHOW mporpammebl, mnpezactaBieHHBIXx B I'OC 000, a takxke ¢ yuérom (enepanbHOi
paboueii nporpammsl BocniuTanus U Konuenuuu npenojaBanus yuyeOHoro npeamera «Pusnkay.

ConeprkaHue nporpaMMsl o (pU3MKe HANPaBiIeHO Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHON IPAMOTHOCTH OOYYaroIMXCs M OpraHU3aLUI0
u3ydeHus: (pU3MKM Ha JeATeNbHOCTHOH OcHOBe. B mporpamMme mo ¢u3uke y4YUTHIBAIOTCS BO3MOYKHOCTH YYEOHOTO IMpeaMeTa B pealiu3alliu
tpeboBanuiit ®I'OC OOO K TUIAHUPYEMBIM JHMYHOCTHBIM M METANPEIMETHBIM pe3yjbTaTaM OOydYeHHs, a TakXKe MEXKIPEIMETHBIC CBS3H
€CTECTBEHHO-HAyUHBIX YU€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O 0011ero 00pa3oBaHusl.

[Iporpamma no ¢u3uKe ycTaHaBIMBAET pacHpeaeseHre yueOHOro mMarepuaia 1o rojgam oOyudeHus (1o Kiaccam), MpeajgaraeT NpuMepHYyIo
[IOCJIEZI0BATEIbHOCTh W3Y4YEHHUsI TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTUS IPEIAMETHOTO COJEpKaHUS M Yyu€Te BO3PACTHBIX OCOOEHHOCTEN
00ydaromuxcsl.

®du3snKa SBJISETCS CUCTEMOOOPA3YIOLIUM Ul €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, OCKOIbKY (PU3NYECKHE 3aKOHBI JIeXkKaT B OCHOBE
IIPOLIECCOB M SIBICHUH, M3y4yaeMbIX XMMHEH, Ouoyiorueil, actpoHOMHUeH M (u3nueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUPA, IPEJOCTaBIseT Haubojee ssiCHble 00pa3libl IPUMEHEHNUS] HAYYHOT0 METOJ1a MIO3HAHUS, TO €CTh CII0C00a MOJIy4YEHHUsl JOCTOBEPHBIX
3HAHUW O MHpE.

OnHa U3 IMaBHBIX 33434 (pu3nyeckoro oOpa3oBaHUs B CTPYKType oOIIero o0pa3oBaHUs COCTOMT B ()OPMHPOBAHUHU €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH U MHTEpeca K HayKe y 00yUaromuxcsl.

WN3yyenne (¢u3uku Ha 0a30BOM YpPOBHE MpENIoJiaracT OBJIAJCHHE CIEIYIOIIMMH KOMIETEHTHOCTSIMHU, XapaKTepU3YIOLIUMHU
€CTECTBEHHO-HAY4YHYIO IPaMOTHOCTb:!

HAY4YHO OOBSICHATH SIBICHUS;
OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
MHTEPIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYYHbBIE 10KA3aTEIbCTBA JJIs TIOJyUYEHUS BBIBOJOB.

Henu u3ydeHus (U3MKU Ha YpOBHE OCHOBHOrO oOmiero oOpa3oBaHus omnpezeneHbl B KoHuemniuu npenojaBaHusi y4eOHOro mIpeaMmeTa
«Du3uka» B oOpa3oBarelbHbIX oOpraHmsanusx Poccuiickoit depepanuu, peanus3yOUIMX OCHOBHbBIE 00IIe00pa3oBaTeIbHbIE MPOTPAMMBL,
yTBepkaEHHOI pemenneM Komerun Munucrepcrsa npocseuienus Poccuiickoii @eneparuu (mpotokoit ot 3 aexadpst 2019 r. Ne I1K-4BH).

ean n3yyeHus PpU3nKu:

MpuoOpeTeHne MHTEepeca M CTpeMIIeHUs OOydaroluXcsi K HayYHOMY M3YUYEHHUIO HPUPOJIbI, Pa3BUTHE HX HHTEIIEKTYyaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;



pa3BUTHE IIPECTABICHUN O HAYYHOM METO/JI€ MO3HAHUsI U (POPMHUPOBAHNE UCCIIEOBATEIBCKOIO OTHOIIEHUS K OKPY’KAIOIINUM SIBICHUSM;
(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysIbTaTa U3y4EeHUsI OCHOB CTPOCHHUS MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;
(dbopmMHUpOBaHKE TPEACTABICHUH O PO (PU3UKH JUTSA Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHIA;
pa3BUTHE IIPEICTABICHUA O BO3MOXHBIX cdepax Oyaymeld NIpopecCHOHATBHOM AEATEIIBHOCTH, CBS3aHHOM ¢ (PM3MKOHM, MOArOTOBKA K
JanpHeHeMy 0Oy4eHHIO B 3TOM HaIIPABICHUH.

JIoCTIKEHHE 3TUX IIeNIe mporpaMMbl MO (HU3MKEe Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs 00ECHEUMBACTCS PEIICHUEM CIICAYIOLINX
3a1ay:
IpUOOpeTeHNe 3HaHUHM O IUCKPETHOM CTPOCHHMH BEILIECTBA, O MEXAHUYECKUX, TEIUIOBBIX, IEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
npuoOpeTeHne yMEHUH ONUCBIBaTh U OOBSACHTH (PU3NYECKUE SIBICHUS C UCIOIb30BAHNEM MTOJIyYEHHBIX 3HAHUI;
OCBOEGHME METOJIOB  pElICHUs MPOCTEHIIMX pacy€THBIX 3aJad C  HUCHOJb30BaHHWEM  (PU3MYECKMX  MOJENEeH, TBOPUECKUX U
MIPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE yMEHHUIl HaOMOAaTh MPUPOAHBIE SBJICHUS M BBINOJIHATH ONBITHI, JaO0OpaTOpHbIE PabOThl UM 3KCIEPUMEHTAIbHbIE MCCIEJOBAHUS C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX IPUOOPOB;
OCBOCHHE MPUEMOB pabOTHI ¢ HH(pOpMAIHEH (PU3HUECKOTO COACPIKaHUs, BKIIIOYasi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUAX (DU3UKH, aHAIIN3
Y KPUTUYECKOE OIICHUBAaHUE WH(OPMAIIHH;
3HaKOMCTBO €O cdepamMu Npo(hecCHOHAIBHONW JeATeNbHOCTH, CBA3aHHBIMU C (PU3UKOW, U COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAHHBIMU Ha
JTOCTHKEHUSX (PU3NYECKON HayKH.

Ha u3yuenue ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO 001Iero oopa3zoBaHus oTBoauTcs 238 vacoB: B 7 kinacce — 68 gacoB (2
yaca B Hemenmwo), B 8 kimacce — 68 wacoB (2 waca B Hememwo), B 9 kmacce — 102 wyaca (3 wyaca B HEHemo).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®usnka u €€ poJib B NO3HAHUU OKPYKAKIIEr0 MUPA.

®duznka — HayKa o npupoje. ABnenus npupoasl. Pusndeckue sBICHUSA: MEXaHUYECKUE, TEINIOBBIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE,
3BYKOBBIE.

dusnueckue BeanuuHbl. V3Mepenne gusnueckux BennynH. Ousnueckue npubopsl. [lorpenHocTs namMepennii. MexxayHapoaHas cuctema
€AVHMULI.

Kak ¢usuka u Apyrue eCTeCTBEHHbIE HAyKH H3Yy4alOT NpUpoAy. EcTecTBeHHO-HaydHBI METOJA MO3HAHUS: HaOJI0JeHHe, MOCTaHOBKA
HAYYHOTO BOIPOCA, BHIIBUKEHUE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BsCHeHnE HabmogaeMoro siBiieHus. Onucanue U3NIecKux
SIBJICHUH C IIOMOLIBIO MOJCIICH.

Hemoncmpayuu.

Mexanuyeckue, TEIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUSI.
dusnueckue npruOOPsI U MPOLEAYPa IPIMBIX H3MEPEHH aHAIOTOBBIM M IIU(PPOBBIM PUOOPOM.
Jlabopamopuvie pabomol u onvimol.
Onpenesnenue HeHbl JeJIeHUs IIKalIbl U3MEPUTEIBHOT0 NMproopa.
N3mepenne paccTOSHUN.
N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeA.
Onpenenenue pa3sMepoB MajbIX TE.
W3mepenue teMriepaTypsl IpH MOMOIIY KUJKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPHI.
[TpoBenenue uccnenoBaHus MO MPOBEPKE TMITOTE3BI: TAIBHOCTD MOJIETA MIapHKa, MYIIEHHOTO0 TOPU30HTAIbHO, TEM OOJIbIIe, YeM OOJbIIE BBICOTA
ITyCKa.

Paznen 2. [leppoHauaibHble CBeleHHS O CTPOEHHUH BelllecTBA.

CrpoeHnue BeniecTBa: aTOMbl U MOJIEKYJIBI, X pa3Mepbl. ONBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBroxkeHue yacTull BemecTBa. CBsi3b CKOPOCTH JIBUIKEHUS YacTHUI ¢ Temreparypoil. bpoyHnosckoe nBmxenue, nuddysus. Bzanmoneiictsue
YacTHUILl BEUIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHMSI BEILECTBA: CTPOCHME Ta30B, KUAKOCTEH M TBEPABIX (KpUCTAIIMYECKHX) Tell. B3auMocBs3b MeXIy CBOMCTBaMHU
BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHHUI BOIBI.

Hemoncmpayuu.



Ha6mronenne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue nuddysumn.
HaGmonenue sBiaeHuiA, 00BACHSIIONUXCS IPUTSDKEHUEM HIIA OTTATKUBAHUEM YaCTHUI] BEIISCTBA.

Jlabopamopnusie pabomot u onvimol.

Onenka AuaMerpa aroMa METOI0M PSIOB (C UCIOIb30BaHUEM (oTorpaduii).
OnbITHI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B.
OnbITHI 10 OOHAPYKCHHIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.

Pa3nen 3. /IBu:keHHe U B3auMO/leilicTBUE TeJl.

Mexanuueckoe ABMkeHue. PaBHoMepHOe U HepaBHOMepHOe JBuKeHUe. CkopocTb. CpelHsis CKOPOCTbh IMPU HEPAaBHOMEPHOM JBUKCHHH.
Pacuér nytu v BpeMeHH IBHKEHMUSI.

SBnenue nHepnuu. 3aK0H UHEPLIHMH. B3anmoelicTBre Te Kak MpUYrHa U3MEHEHHsI CKOPOCTHU JBWKEHHUA Tell. Macca Kak Mmepa HHEpPTHOCTH
tena. [InotHocTh BemecTBa. CBsA3b IIIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00BEMA BEIlEeCTBA.

Cuna xak xapakTepUCTHKa B3auMojencTBus Ten. Cuiia yrnpyroctu u 3akoH ['yka. M3amepeHue cuiibl ¢ MOMOIIBI0 JUHAMOMETpa. SIBieHue
TATOTEeHUs U cuia Tspkectu. Cuia TsDKecTH Ha Jpyrux IutaHerax. Bec tena. HeBecomocTh. CrokeHue Cuil, HallpaBJIEHHBIX [0 OJHOW MPSMOIA.
PaBnonetictByromas cuit. Cuina TpeHusi. TpeHue CKOJbKEHUs U TPEeHUE MOKosl. TpeHue B MPUPOJIe U TEXHUKE.

Hemoncmpayuu.

Habmtoienne MexaHu4eckoro JBHKEHHS Tefa.

N3mepenne ckopocTu NPSIMOJIMHEWHOTO IBUKEHUS.
Habntoienue siBieHUs] HHEPLMH.

HaGnronenne usMeHeHus: CKOpOCTH TIPU B3aUMOICHCTBUH TEJT.
CpaBHeHME Macc 10 B3aUMOJICUCTBUIO TET.

CnoxxeHue Cuil, HallpaBJIEHHBIX MO OJJHOM MPSIMOH.

Jlabopamopuvie pabomsl u onsimol.

Ormpenenenne CKOPOCTH PaBHOMEPHOTO JBMIKEHUS (IITapUKa B KUIAKOCTH, MOJIEITH JIEKTPUUECKOT0 aBTOMOOWIIS M TaK Jajiee).
Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpyCcKa WK IIapyKa M0 HAKIIOHHOW TIOCKOCTH.

Omnpenenenue MI0THOCTU TBEPAOTO TeNa.

OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTsDKEHUS (ehopMaIiii) Mpy>KUHBI OT TPUII0KECHHOM CHJTBI.

OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca TeJla U XapaKTepa CONMPUKACAOITUXCS TTOBEPXHOCTEH.

Pa3pnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U ra3o0B.



Hasnenue. CiocoObl yMeHbILIEHUs U yBeNW4eHUs AaBieHus. JlaBneHue raza. 3aBUCMMOCTbH JIaBJieHUS raza oT o0b&Ma, TeMIepaTyphl.
Ilepenaya naBieHus TBEPABIMU TEJIaMU, KUAKOCTAMHU U razamu. 3akoH Ilackans. [TneBMaTHueckue MalnHbl. 3aBUCUMOCTD JTaBICHUS KUAKOCTU
ot ry6unsl. ['uapocrarnueckuit mapanokc. Coolmaromniiecs cocybl. ' napaBinyeckie MeXaHu3MBl.

Atmocdepa 3emnn u atmMocdepHoe naBieHue. [IpuauHbl cymecTBOBaHUs BO3AyImIHON 000nouku 3emiau. OnbiT Toppuuemmu. M3mepenue
aTMochepHOro naBieHHUs. 3aBUCHMOCTb aTMOC(HEpPHOro JaBJCHHS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl st u3MepeHus arMochepHOro
JaBJICHUS.

JleficTBE XKUJKOCTH M raza Ha MOTPYyKEHHOE B HUX Teno. BeitanmkuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Tter.
BosayxomaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPBhl.

Ilepenada naBiaeHUs KUIKOCTHIO U Fa30M.

CooOmiaromuecs CoCcybl.

I'mppaBnuueckwuii npecc.

[IposiBnenue aecTBus aTMOChHEpPHOTO JTABJICHHUS.

3aBHCHMOCTD BBITAIKHBAIONIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U TNIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue miaBaHus TeN: MJIaBaHUE WK MTOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOLIEHUS IJIOTHOCTEHN TeNa U JKUJIKOCTH.

Jlabopamopuwvie pabomol u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOMN B )KUJIKOCTh YacCTH TeJa.

Onpenenenre BHITATKUBAIOIIEH CHIIBI, IEHCTBYIOIIEN Ha TE0, MOTPYKEHHOE B KHUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEH CUJITbI, JEHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT MACChI TEJA.

OnbITHI, TEMOHCTPUPYIOILINE 3aBUCUMOCTh BBITATKUBAIOIIEH CHIIBI, IEHCTBYIONICH Ha TENO B KUIKOCTH, OT 00BhEMaA MOTPYKEHHON B KHUAKOCTh
YacTH TeNa U OT IJIOTHOCTH KHUJKOCTH.

KoHcTpyupoBanue apeomeTpa Wi KOHCTPYHUPOBAHUE JIOAKHU U ONpeeNIeHne €€ rpy3010IbEMHOCTH.

Pasnea 5. PaGora n MOIHOCTB. JHEprus.

Mexanunueckas pabota. MOITHOCTb.

[IpocTeie MEXaHU3MBI: pblYar, OJIOK, HAKJIOHHas MiIocKocTh. [IpaBuiio paBHOBecusi peiyara. [IpuMeHeHne npaBuia paBHOBECHS pblyara K
0510Ky. «30soToe nmpaBmio» Mexanuku. KITJ[ mpocteix Mexann3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanudeckas 3Heprusa. Kunernueckas U noteHuuaibHas sHeprus. [IpeBpaiienre oHOro BU1a MEXAHUUECKOM SHEPTUU B IPYro. 3aKoH
COXpaHEHUs SHEPTUH B MEXAHUKE.



Hemoncmpayuu.
[TpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenre pabOThI CHIIbI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Tella IO TOPU30HTAIBLHOM MOBEPXHOCTH.
HccnenoBanue ycinoBui paBHOBECHS pblyara.
N3mepenne KII/[ HakIIOHHOM IIIOCKOCTH.
N3ydenne 3aKoHa COXpaHSHHSI MEXaHUYECKON YHEPTHH.
8 KVIACC

Pazgen 6. TernioBblie IBJICHUS.

OCHOBHBIE TIOJOXKEHUS MOJIEKYJAPHO--KHHETUYECKON TEOPUH CTPOCHHS BemecTBa. Macca M pa3Mepbl aTOMOB W MOJEKyJ. OIBITHI,
MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHHS MOJICKYJIIPHO-KUHETHYECKON TEOPHUH.

Mopnenu TBEPIOTO, KUIKOTO U ra3000pa3HOro coctossHui BemecTBa. Kpucraminueckue u amopdubie Tena. OO0bsICHEHHE CBOMCTB Ia3oB,
KUIKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJIOKEHHUI MOJIEKYJIIPHO--KUHETUYECKON Teopuu. CMayMBaHWE U KaWJULIPHBIE SIBJIEHUA. TerioBoe
pacIIUpPEHUE U CKATHUE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JABMKEHUA YacTull. BHyTpeHHsst sHeprus. CriocoObl H3BMEHEHHUsS] BHYTPEHHEH
SHEPTHUU: TEIIoNepeaaya U CoBepiIeHue padoThl. Buabl Temnnonepenayu: TemIONpOBOIHOCTh, KOHBEKIINS, U3TyUeHUE.

KonnuecTBo TemnoThl. YenbHas TEINIOEMKOCTh BellecTBa. TemnooOMEH M TEIIoBOE paBHOBECHE. YpaBHEHHE TEIIOBOro OalaHca.
[InaBneHne M oTBepAeBaHME KPUCTAIIMYECKMX BEIIECTB. YJelbHas TemioTa IuiaBieHus. [lapooOpazoBanume u koHzaeHcanus. Vcnapenue.
Kunenue. Y nenpHas temnota mapooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHHS OT aTMOC(HEPHOTO JTaBJICHHUS.

BnaxnocTs Bo3yxa.

DHeprus TOIIMBa. Y IeiIbHas TEIJI0TA CTOPAHUS.

[Ipunnumne: padote! TeroBsix Asurateneit K1/ remnoBoro aqeuratens. TermoBbie IBUTaTeIu U 3alIUTa OKPYKAOIIEH CPEIbI.

3aK0OH COXpaHEHUs U MPEBPAICHHS YPHEPTUHU B TEIJIOBBIX MPOIIECCax.

Hemoncmpayuu.

Habmtoienne 6poyHOBCKOTO TBHYKEHUSI.

Ha6mronenue quddysnn.

HaGmronenue siBneHnii cMauYuBaHUsI M KAlTWJUISIPHBIX SIBICHH.

Habmroienue TemmoBoro pacimupeHus Ted.

W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUH 00bEMa U HAarpeBaHUH HIIH OXJIAXKICHHUH.



[IpaBuna nu3mMepeHus TeMneparypsl.
Bunel rerionepenayu.
OxJnaxaeHne Mpu COBEPUICHUN PAOOTHI.
HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.
CpaBHEHME TEIIOEMKOCTEN Pa3IUYHbIX BELIECTB.
Habnronenue KuneHusl.
Habnronenne mocTosHCTBA TeMIIepaTyphl MPH TUIABICHHH.
Mopeny TeIIOBEIX ABUTATEIICH.
Jlabopamopuuvie pabomot u onvimol.
OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKECHUSI.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTANIOB IIOBAPEHHOW COJIM WJIM caxapa.
OnpIThI 10 HAOTIOJEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, JKUJKOCTEH U TBEPIBIX TEJL.
Omnpenenenue AaBlieHUs BO3ayXa B OaJUIOHE MITIPHIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs UM OXJIAXKIACHMUSL.
[IpoBepka runoTe3bl JMHEHHONW 3aBUCUMOCTH JITMHBI CTOJI0MKA KUJKOCTH B TEPMOMETPUYECKOM TpyOKe OT TeMIIEpaTyphl.
Habmroienne n3MeHeHus: BHyTpEHHEH SHEPruu Tela B pe3yibTaTe TeIuionepeaay u padboThl BHEIIHUX CHIL.
HccnenoBanue siBIEHUS TEIJIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON U ropsiueil BObI.
OmnpeneneHre KOIUYECTBA TEIUIOTHI, TOJyYEHHOI'O BOJION MPH TEIIO0OMEHE C HarpeThIM METAINTMUYECKUM LIHIMHIPOM.
Omnpenenenve yienbHON TEMIOEMKOCTH BELIECTBA.
HccnenoBanue npoiiecca uCapeHus.
Onpenenenrne OTHOCUTENIBHOM BIIaXXKHOCTH BO3AyXa.
Onpenenenne yneabHON TEIUIOTHI IUIABJICHUS JIbJA.
Paznen 7. DiekTpuyeckne u MATHUTHBIE SIBJIEHUSI.
Onektpuzanusi Ted. JIBa poja 3JIEKTpUUECKUX 3apsyioB. B3aumMmopeicTBue 3apshkeHHBIX Tel. 3akoH KynmoHa (3aBUCHMOCTH CHITBI
B3aMMOJEHCTBUS 3apsKEHHBIX TEJI OT BETUYMHBI 3apsA10B M PACCTOSHUS MEXY TEIaMH).
OnexTpuueckoe noyie. Hanpspk€HHOCTD 31eKTprdeckoro nostst. [IpuHmn cyneprno3unum 3JeKTpUUECKUX MOJeH (Ha Ka4ECTBEHHOM YPOBHE).
Hocurenn snextpuyeckux 3apsaoB. ODJNEMEHTapHbIA 3JIeKTpudeckuil 3apsa. Crpoenue atoma. [IpOBONHMKM M IHMAIEKTPUKH. 3aKOH
COXPaHEHUS AJEKTPUYECKOTO 3aps/a.
DNEKTPUUECKUH TOK. YCIIOBHS CYIIECTBOBAHMS JJIEKTPUUECKOTO TOKA. MCTOYHMKM mOCTOSIHHOrO TOKa. JleMCTBUS AIEKTPUYECKOTO TOKA
(TerioBoe, XUMUYECKOE, MarHUTHOE). DJIEKTPUUECKUH TOK B )KUIKOCTAX U razax.



OnekTpuyeckas uenb. Cuiia Toka. DjeKTpuyeckoe HampstkeHue. COnpoTHBIECHHE MPOBOJHHMKA. YIEIBHOE COMPOTHUBJIEHUE BEIIECTBA.
3axon Oma a1 yyacTtka nenu. [locnenoBarenpHoe U napauieIbHOE COEIMHEHUE IPOBOIHUKOB.
PaboTta 1 MOIIHOCTH NIEKTpUIECKOro ToKa. 3akoH [[koyns—JIeHmna. DIekTpuiecKue ey U MOTPEOUTENN MIEKTPUICCKOM SHEPTUU B OBITY.
Kopotkoe 3ambikanue.
[Toctosinubie MarHuTHl. B3auMoielicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe nojie. MaruutTHoe nosie 3eMiId U ero 3HaYeHHue JUIsl KU3HU
Ha 3eme. OneIT OpcTena. MarHuTHOE MoJI€ JIEKTPUUECKOro Toka. IIpuMeHeHne 31eKTpoMarHuToB B TEXHUKE. JlelicTBHEe MarHUTHOTO IMOJIsI Ha
IIPOBOJHMK C TOKOM. DJIEKTPOJIBUraTeIb IOCTOSSHHOTO TOKA. Vcrnonbp30BaHUE 37€KTPOABUTATENEH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
Onbiter @apanes. SBieHue 3nekTpoMarHuTHOW wHAYKOuUH. [IpaBwio Jlenna. Dnexrporeneparop. CrocoObl MOTYyYEHUS SIEKTPUUECKON
SHEPTUH. DIEKTPOCTAHIIMU Ha BO30OHOBIIIEMbIX UCTOYHUKAX SHEPTHUU.
Jemoncmpayuu.
DnekTpu3aius Tel.
JIBa posia »JIeKTpUYECKUX 3apsA0B U B3aUMO/JICHCTBHE 3apsyKEHHBIX TEll.
YCTpoHCTBO U ACMCTBHE ANEKTPOCKOA.
DnexTpocTaTuuecKas MHIAYKIIHS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsiI0B.
[TpOBOAHUKY M TUAIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUYECKOTO MOJIS.
HcTouHnKH MOCTOSITHHOTO TOKA.
JIeNCTBUA 2IEKTPUYECKOTO TOKA.
DNEeKTPUUYECKHUI TOK B JKUJIKOCTH.
I'a3oBbIi1 paspsn.
N3mepenne cuiibl TOKa aMIepMETPOM.
N3mepenue 31eKTprUuecKoro HanpsKeHUs! BOJIbTMETPOM.
Peocrar n marasuH cOnpOTHUBIICHHN.
B3anmopeiicTBrE MOCTOSIHHBIX MarHUTOB.
MopenupoBaHre HEBO3MOKHOCTHU Pa3eICHHs MOJ0COB MarHUTA.
MopenupoBaHre MarHUTHBIX TTOJICH MOCTOSTHHBIX MAarHUTOB.
OmneIT Opcrena.
MarsuTHoO€e noje ToKa. DIeKTPOMArHuT.
JleficTBEe MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.



DNeKTpOoABUTaTEb IIOCTOSTHHOTO TOKA.
HccnenoBanue siBJI€HUS AJIEKTPOMarHUTHOM MHIYKIIMH.
OmnsiTel Dapanes.
3aBUCUMOCTh HampaBleHUS HHIYKIMOHHOTO TOKA OT YCIOBHUI €ro BOZHUKHOBEHHUSI.
DJeKTpOoreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol.
OmnbITH O HAOTIOAEHUIO SJEKTPU3ALUH TEJI MHAYKIUEH U PH CONPUKOCHOBEHUU.
HccnenoBanue neiCTBUS JIEKTPUUECKOTO MOJI HA TPOBOJAHUKH U JUDJIEKTPUKU.
COopka u mpoBepKa padOoThI SJIEKTPUUECKOH e MOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHue CUIbl TOKa
W3mepenue u peryiupoBaHue HaIPSHKEHHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U HAPSHKEHUS Ha PE3UCTOPE.
OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTH 3JIEKTPHUUECKOTO COMPOTHBICHUS MPOBOJHMKA OT €ro JJIWHBI, TUIOIIAIU MOMEPEYHOr0 CEYCHHS U
MaTepuaia.
[IpoBepka nmpaBuiia CI0KEHUSI HAIIPSHKEHUH ITPU [TOCIEA0BATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia AJisl CUIIBI TOKA MIPH MAPAIIEIBHOM COSAMHEHUH PE3UCTOPOB.
Onpenenenue pabOThI HEKTPUYECKOTO TOKA, UITYILIETO Yepe3 PE3UCTOpP.
Omnpenenenne MOIHOCTH MMEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEpe3 JJAMIIOUKY, OT HapsKEHUs Ha HEH.
Onpenenenue KI1/] narpeBarens.
HccnegoBanne MarHUTHOTO B3aUMOJIEHCTBUSI IOCTOSTHHBIX MATHUTOB.
W3y4yeHre MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB MPH UX OOBEIMHEHUU U Pa3/IeIICHUN.
Hccnenoanue neicTBUs SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJICHCTBUSI KATYIIIKH C TOKOM U MarHWTa OT CUJIbI TOKA M HAMPAaBIICHUS TOKA B KaTYIIIKE.
N3yuenue neicTBUsI MATHUTHOTO TOJISI HA POBOAHUK C TOKOM.
KoHncTpyupoBanue u u3ydeHue padoThl IIEKTPOABUTATEINSL.
N3smepenne KIIJ[ anmekTpoaBuraTeIbHONM YCTaHOBKH.
OnBITHI 110 UCCIIEAOBAHUIO SABJICHUS JIEKTPOMATHUTHON MHAYKIIMU: UCCIIEIOBaHNE U3MEHEHHUI 3HAUYEHUS M HAIIPaBJICHUS HHIYKIIMOHHOTO TOKA.

9 KJIACC



Pa3znen 8. Mexanu4yeckue siBJICHUS.

Mexanudeckoe aBmxeHue. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCUTEIBHOCTh MEXAaHUYECKOro JBIKEeHUs. PaBHOMepHOe
npsiMOJIMHEHOe aBMkeHue. HepaBHomepHOe mnpsiMosivHelHoe nBmkeHue. CpelHsss U MIHOBEHHas CKOPOCTh Tejla IpPH HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOoyckopeHHOE NpsMonHeiiHOe nBmkeHne. CBoOogHOE manenue. OnbiThl ["anues.

PaBHomepHoe nBmkeHHEe 1O OKpykHOCTH. Ilepmon m wactora oOpamienusi. JluneiliHas u yrioBasi ckopoctu. LleHTpocTpemuTeibHOe
YCKOpPEHHE.

[Tepsriii 3akoH HetoToHa. Bropoii 3akon Hetotona. Tpetuii 3akod HeroToHa. [IpuHuIun cynepno3uiuu cul.

Cuiia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHUsI CKOJIbKEHHUS, CUJIa TPEHUSI IOKOSI, IPYTUE BUbI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpeHHe cBoOoaHoro mnajeHus. JIpmwxkenwe maHeT Bokpyr Comuna. [leppas
KOCMHUECKasi CKOpocTb. HeBecoMOCTh U mieperpy3Ku.

PaBHOBecue marepuanbHON TOukH. AOCOIIOTHO TBEpAoe Teno. PaBHOBecue TBEPHOTo Tena ¢ 3aKpPEIUIEHHON OChbIO BpaiieHus. MomeHT
cuibl. L{eHTp TshKecTH.

Nmnynbe Tena. I3mMenenue ummynbca. Miynbe cuiibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE IBUKEHUE.

Mexanndeckasi paboTa ¥ MOIIHOCTh. PaboTa cuil TspKecTH, ynpyrocty, Tperus. CBsi3b 3Heprur U padboTel. [loTeHInanbpHas YHEprus Tea,
MOAHATOrO HaJl MOBEPXHOCTHIO 3eMiM. [loTeHnmanbHas sHeprus cxxaroil npyxunbl. Kunertnueckas sneprus. Teopema 0 KHHETUYECKON SHEPIHH.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU.

Jemoncmpayuu.

Ha6nronenne MexaHM4eCKOTo ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TENl OTCUETA.

CpaBHeHHE MyTel U TPACKTOPUM IBHIKEHUSI OJTHOTO M TOTO K€ Tea OTHOCUTEIHHO Pa3HBIX TEJl OTCUETA.
N3mepenne cKkopoCTH U YCKOPEHHUSI TPSAMOIUHEHHOTO ABUKEHUS.

HccnepoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKECHHUS.

HaGmronenue aBukeHus Tena mo OKpy>KHOCTH.

HaGnronenne mexaHWdecKux SIBICHHUH, MPOUCXOIANIMX B cucreMe oTcuéra «Temexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBHXKEHUU
OTHOCHUTENFHO KabuHeTa (PU3NKH.

3aBUCHUMOCTh YCKOPEHHUS TeJla OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHUIIBI.

Hab6mronenue paBeHcTBa CUIT TIPH B3aUMOJICHCTBUAN TEJ.

N3menenne Beca Tena mpu YCKOPEHHOM JIBHKCHUH.

[lepenaua ummynbca npu B3aMMOJICHCTBUH TEJL.

[IpeoOpa3oBaHus YHEPTUH MPU B3AUMOJACHCTBUU TEJL.



CoxpaHeHne UMITyJIbca IPU HEYIPYTOM B3aUMOACHCTBUU.
CoxpaHeHHe UMITyJIbca IPU a0COIIOTHO YIPYIOM B3aUMOAECHCTBUH.
HaGmoienne peakTUBHOTO JABHKCHUS.
CoxpaHeHne MEXaHNYeCKON IHEPTHH MPH CBOOOTHOM IaICHUH.
CoxpaHeHne MEXaHM4eCKON YHEPTHH MPH IBUXKEHUU TeJia MOJ] IeHCTBUEM NPy KUHBI.
Jlabopamopuvie pabomul u onvimol.
KoHncTpyupoBanue Tpakra [Jis pa3roHa 1 JajdbHENIIEro paBHOMEPHOIO ABM)KEHHUS LIapUKa UITH TEIEKKH.
Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpyCcKa W JBUKEHUS IapUKa 110 HAKJIOHHOM MJIOCKOCTH.
Omnpenenenre yCKOpeHUs Tela MNPy PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU TPU PaBHOYCKOPEHHOM JIBU)KEHUH 0€3 HaualbHOM CKOPOCTH.
[IpoBepka THUIOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBIKCHHH O€3 Ha4YalbHOW CKOPOCTH IYTH OTHOCSTCS KakK psAA HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIIKME TPOMEKYTKH BPEMEHHU OJJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIbHOTO JaBJICHHUS.
Onpenenenne KodpGUITUESHTA TPESHUS CKOJBKCHHSL.
Onpenenenne KECTKOCTU MPYKUHBIL.
Omnpenenenue padOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBIKEHUU Tella TI0 TOPU30HTAIBHOM MOBEPXHOCTH.
Onpenenenne paboOThl CHIIBI YIIPYTOCTH MPH MOABEME TPY3a € UCIIOJIb30BAaHUEM HEMOBM)KHOTO U MOABHKHOTO OJIOKOB.
N3y4eHne 3aKk0Ha COXpaHEHUs] SHEPTUH.
Paznen 9. Mexannueckue Kosie0aHUsI M BOJIHBI.
KonebarenbHoe asmxenne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOAHW: MEpHOJ, 4acToTa, aMIUIMTyAa. MaTeMaTH4ecKUil M TNpY>KUHHBIN
MasTHUKH. [IpeBpaliienne sHepruu npu KojaedaTeIbHOM JABHKEHUU.
3aryxatomue kosnebanus. BoiHyxneHHble KosnebaHus. Pe3onanc. Mexanudyeckue BosHbl. CBolicTBa MexaHMYeCKUX BOJH. [IpoposbHble 1
nornepevHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh €€ pacrpocTpaHeHus. MexaHuyecKre BOJIHbI B TBEPAOM Telle, CECMUYECKHE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3ByKka. MH(dpa3Byk u ynbTpa3Byk.
Jemoncmpayuu.
Habnronenue xoneGaHuit TeJ Mo 1EHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
Habmonienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habntoienne BeIHYK/I€HHBIX KOJie0aHUIl U pe30HaHca.
Pacnpoctpanenue npo0IbHbBIX U MOMEPEUHBIX BOJIH (Ha MOJIEINN).
HaGmntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.



AKYCTHYECKUH PE30HAHC.
Jlabopamopuvie pabomul u onvimol.
OmnpeneneHne 9acTOTHI ¥ EPHOAA KOJIeOaHUH MaTeMaTHYECKOT0 MasiTHUKA.
Omnpenenenre 4acTOThl U Mepuo/ia KoueOaHuil Mpy>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH NIepUoAa KojaeOaHU MOIBEIICHHOTO K HUTHU Tpy3a OT JIJTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TEPHOAA KOJIEOaHUH MPY>KUHHOTO MasATHUKA OT MACChI Tpy3a.
[TpoBepka HE3aBUCHUMOCTH IIEpHOIa KoJeOaHuil rpy3a, MOABEHIEHHOTO K HUTH, OT MacChl Irpy3a.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MIepro/ia KoieOaHul Npy>KUHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBIL.
W3mepenue yckopeHus CBOOOIHOTO MaCHHUS.
Paznen 10. DiieKTpoMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEKTPOMarHUTHOE TI0JIe. JIEKTPOMArHUTHBIC BOJHBL. CBOWCTBA AIIEKTPOMArHUTHBIX BOMH. Illkama AJIEKTpPOMArHUTHBIX BOJIH.
Hcnonb30BaHue JIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
DnexTpoMarHuTHas npupoaa cBera. CKopocTh cBeTa. BonHOBEIE CBOMCTBA CBETA.
Jemoncmpayuu.
CBoiicTBa 2JIEKTPOMATrHUTHBIX BOJIH.
BonHoBbIE cBOMCTBA CBETA.
Jlabopamopuwvie pabomol u onvimol.
W3ydeHne cBONCTB 3EKTPOMAarHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TenedoHa.
Pa3znen 11. CBeToBbIe sIBJICHUS.
JlyueBas monenb cBera. VMcrounuku cera. Ilpsamonuneiinoe pacrpoctpanenue ceera. 3atMmeHus ComHua u JlyHbl. OTpakeHue cBerta.
[Tnockoe 3epkano. 3akoH OTpaKeHHUs CBETA.
[Ipenomnienne cBera. 3akoH mperoMieHHs cBeTa. [lomHoe BHYTpeHHee oOTpakeHHEe cBeTa. lcroib30BaHME TMOJIHOTO BHYTPEHHETO
OTpPakKCHUS B ONITHYECKUX CBETOBOJIAX.
Jlunza. Xop nydeit B nuH3e. Onrtuyueckas cucteMa (horoanmnapara, MUKpOCKoTa  Tejeckora. ['1a3 kak ontudeckas cucrema. bimzopykocts
Y TalbHO30PKOCTb.
Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CriojkeHre CIIEKTPaIbHBIX IIBETOB. JlHciepcus cBeTa.
Hemoncmpayuu.
[IpssMonrHENHOE pacIIPOCTPAHEHNE CBETA.
OTtpakeHue cBeTa.
[Tonydenue n300pakeHuii B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.



[Ipenomnenue cBera.
OrnTruyeckuii CBETOBO/I.
Xon ydeit B cobuparoieit TuH3e.
XoJ nydeil B pacCerBarolleu JIMH3E.
[Tonydyenue n300pakeHuii ¢ TOMOIIbIO JINH3.
[Tpuntun neiictBus goroanmnapara, MUKPOCKOIA U TEIECKOIIA.
Mopens rnasa.
Pa3noxxenue 6enoro ceera B CEKT.
[Tonydenue 6en0ro cBeTa MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.
Jlabopamopuvie pabomol u onvimol.
HccnenoBanue 3aBUCMMOCTH yIJla OTPaXXEHUsI CBETOBOT'O JIyda OT yIjla MaJeHusl.
N3yyenne xapakTepuCTHK H300pakeHUs MIpeIMeTa B INIOCKOM 3epKalle.
HccnepoBanue 3aBUCMMOCTH YIUIa MPEJIOMIIEHUS CBETOBOIO JIyda OT YIJIa MMa/IeHUs] Ha TPAHULE «BO3AYX—CTEKIIO».
[Tonyuenue n300paskeHH C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOHN CHIIBI COOMPATOIIEH JTMH3BI.
OnBITHI 110 Pa3IOKEHUIO OEJIOTO CBETA B CIIEKTP.
OnBITHI IO BOCTIPUSITHIO I[BETA MPEAMETOB IIPHU UX HAOTIOJACHUN Yepe3 IBETOBbIC (DUIBTPHI.
Pa3nen 12. KBanToBblIe sIBJIeHHS.
Oneitel Peszepdopna u rmutaneraphas mojens atoma. Mognens atoma bopa. HMcmyckanwe u morjomieHue cBeTta aToMoM. KBaHTEHL
JInHeluaTele CIIEKTPBI.
PamnoaktuBHOCTh. Anb(a-, 6eta- u ramma-usnydeHus. CTpoeHne aTOMHOTO sjpa. HykioHHas Mojenb aTOMHOTo siapa. M30Tomsbl.
PannoaktuBHbIie npeBpanienus. [lepuoa nomnypacnaaa aTOMHBIX siep.
SAnepHbie peakiuu. 3aKOHBI COXPAHEHUSI 3aPs0BOT0 U MaCCOBOTO YHCEN. DHEPTHUS CBSI3U aTOMHBIX sifiep. CBA3b MacChl ¥ SHEpTruu. Peakimn
cuHTe3a U fenenud aaep. Mcrounuku sneprun ConHIa U 3BE3.
SAnepnas sHepreTuka. JleicTBUs paAMOaKTUBHBIX U3JIyYEHUHN Ha )KMUBbIE OPTaHU3MBI.
Jemoncmpayuu.
CrexTpsl U3JIy4eHUS U TIOTJIOMIECHUS.
CrexTpsl pa3ITuYHBIX Ta30B.
CrnexTp BomopoJa.
Habmoienue TpekoB B kamepe BunbcoHa.



PaboTta cuéTunka HOHU3UPYIOMNUX U3TyICHHM.
Perucrpanus nsinyd4eHus NpUpOAHBIX MUHEPAIOB U IIPOLYKTOB.
Jlabopamopuvie pabomul u onvimol.
Habimroienue CruiomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyYECHHUS.
HccnenoBanme TpeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 hoTOorpadusm).
W3mepenue paanoakTUBHOTO (poHa.

IHoBTOpHTE/IBLHO-0000111A10IIIHIT MOTYJIb.

[ToBTOpPUTENBHO--00001AIOIUI  MOIYJIb MpeJHa3HAaYeH s CUCTeMaTU3allii M OO0OOIIEeHHs MPEeIMETHOrO COJICpXKaHUS M OIbITa
NEeSTeNbHOCTH, IPHOOPETEHHOTO MPU U3YUYEHUU BCEro Kypca (pU3uKu, a Takke Uil MOArOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY IO
¢busnke s 00y9aroUMXCsi, BRIOPABIINX ATOT YYEOHBINA TPEAMET.

[Ipy u3yuyeHUM MAAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJbl JESTEIBHOCTH, Ha OCHOBE KOTOpBIX oOecneduBaercs
JNOCTHKEHHE MPEIMETHBIX W METalpeIMETHBIX IJIaHUPYEMBIX pPe3yJlbTaToB OOydeHus, (GOopMHUpYETCs eCTEeCTBEHHOHAy4YHash I'PaMOTHOCTD:
OCBOGHHUE HAYYHBIX METOJIOB MCCIIEAOBAHUS SIBJICHUN MPHUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3UYECKHUE SIBICHUS, IPUMEHSISI
IMOJIYUYCHHBIC 3HaAHUS, pCIIATh 3a1a4i, B TOM YHCJIC KAUCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

[TpuHIMNHATBHO AESTEIBHOCTHBIM XapaKTep NAaHHOTO pas/iena pealu3yercs 3a CYET TOro, YTo OOydaroIIuecsl BBIOJHSIOT 3aJaHus, B
KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE TMOJyYEHHBIX 3HAHMU PACMO3HABaTh M HAYYHO OOBSACHATH (U3MUYECKHE SBICHUS B OKPYXKAIOIIeH MPUPOAEC W MOBCEAHEBHOU
KU3HU;

HCIIOJIB30BAaTh HAYYHBIC METO/AbI UCCICAOBAHMA (1)I/ISI/ILIGCKI/IX SIBJ'IGHI/II\/JI, B TOM YMCJIC OJId MPOBEPKU T'HIIOTE3 U IMOJTYUYCHHUA TCOPECTUYCCKUX
BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HauOoliee BaXKHBIX JIOCTHIKEHHUH COBPEMEHHBIX TEXHOJIOTUN, HampuUMep, MPaKTUYECKOTO HCIOJIb30BAHUS
Pa3IMYHBIX UCTOYHUKOB YHEPTHH HA OCHOBE 3aKOHA MPEBPAILIEHHUS U COXPAaHEHUS BCEX U3BECTHBIX BUJIOB DHEPTHH.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INIPOI'PAMMBLI 110 ®U3HUKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

W3ydenne ¢u3nku Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs HANpaBICHO HA JOCTH)KEHHE JHMYHOCTHBIX, METAaNpeIMETHBIX U
IIPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB.
B pesynbrare usyuyeHus (U3MKH Ha ypOBHE OCHOBHOI'O 00Iero oOpa3zoBaHMs y oOydarouierocs OyAayT cOpMHUpOBaHBI ClIEAyIOLIME
JIMYHOCTHBIE PE3YJIbTAThl B 4aCTH!
1) naTpHOTHYECKOr0 BOCIIUTAHUS:
— IPOSIBJIGHUE UHTEpeca K UCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3MUECKOM HayKH;
— IICHHOCTHOE OTHOIIEHHE K JOCTIKEHHUSIM POCCHICKHUX YUEHBIX --(PU3HKOB;
2) rpaKIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
— FOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYKI€HUN OOIIECTBEHHO 3HAYMMBbIX U ATUYECKUX IPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM
JTOCTUKEHUHN PU3UKY;
— OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX IPUHIIUIIOB B JAESITEIbHOCTH YUYEHOTO;
3) 3cTeTHYECKOI0 BOCIIUTAHMS:
— BOCIIPUATHE 3CTETUUECKUX KaueCTB (PM3NUECKON HayKH: €€ rapMOHUYHOI'O IIOCTPOECHHUS, CTPOIOCTH, TOYHOCTH, JJAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:
— OCO3HaHHWE IEHHOCTH (PU3NYECKOM HAyKM KaK MOILIHOIO HHCTPYMEHTa IO3HAaHHWs MHpa, OCHOBBI PA3BUTUS TEXHOJOTHMH, BakHeWIIen
COCTaBJISIIOLIEH KYJIBTYPHI,
— pa3BUTHE HAYYHOH JIF0003HATENBHOCTH, UHTEPECA K UCCIIEI0BATEILCKON JAESITEIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONONYYHs:
— OCO3HaHHE LIEHHOCTH 0e30MacHOro obpasza *H3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaXKHOCTH IpaBHJI 0€30MacHOrO MOBEACHUS Ha
TPaHCIOPTE, Ha I0POrax, C AMEKTPUUECKUM U TEIJIOBBIM 000PYI0BaHUEM B IOMAIIHUX YCIOBHSIX;
— c¢(OpMHPOBAHHOCTH HaBbIKA PeQIIEKCHH, TPU3HAHIE CBOETO IIPaBa Ha OIMIMOKY M TaKOI'0 )K€ MpaBa y APYroro 4yeaoBeKa;
6) TPy10BOr0 BOCIIUTAHUA:
— aKTUMBHOE y4YacTHE B PEIICHUU MPaKTHUECKUX 3a/ay (B paMKaxX CeMbH, 00pa30BaTEIbHOM OpraHu3allid, ropoja, Kpas) TEXHOJIOTMYECKOH U
COLIMAJIbHOW HAIPABIIEHHOCTHU, TPEOYIOIIKX B TOM YKcie U GU3NUECKUX 3HAHUM;
— MHTEpeC K MPAaKTUYECKOMY U3yUeHHIO MPO(eccHii, CBI3aHHBIX C (PU3UKOM;
7) 3KOJI0rM4eCcKOr0 BOCIIMTAHUS:



— OpHUEHTAIUs Ha TPUMEHEHNEe (PU3NYECKUX 3HAHUH I PEIIeHUs 3a/1a4 B 00JIACTH OKPYKArOIIEH Cpeibl, TUNTAHUPOBAHUSI TIOCTYITKOB M OLIEHKH UX
BO3MOKHBIX MOCJIEACTBUMN JJII OKPYKAIOLIEH CPeJibl;

— OCO3HaHHUE TJI00aTBFHOTO XapaKkTepa KOJOTHIECKUX MPOOJIeM U My Tel X PeIIeHUS;

8) ajanTanuu K U3MEHSIIOIIUMCS YCJIOBUAM COIMAJIBHON U MPUPOIHON Cpeabl:

— MOTPEeOHOCTh BO B3aMMOJCHCTBHH MIPH BBIMIOJHEHUU HCCIICIOBAHUN U MPOCKTOB (PM3MUECKON HANPABIEHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSM
JIPYTHUX;

— TMOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIYECKYIO ACATEIBHOCTD;

— OTpeOHOCTH B POPMUPOBAHUY HOBBIX 3HAHHIA, B TOM YHcIie (JOPMYIIUPOBATH UJIEH, TOHATHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SBICHUSIX;

— OCO3HaHUE AEPUIMTOB COOCTBEHHBIX 3HAaHUI M KOMIIETEHTHOCTEN B 001acTH (PU3HKHY;

— IJJAHUPOBAHHUE CBOCTO PA3BUTHSI B IPUOOPETCHUH HOBBIX (PU3MYCCKUX 3HAHUH;

— CTpPEMIICHHE aHAIM3UPOBATh W BBIABISATH B3aUMOCBSI3U MPHUPOABI, OOIIECTBA M YKOHOMHUKH, B TOM YHCJIEC C UCIOJIb30BaHUEM (DH3UUECKHUX
3HAHUM;

— OIICHKA CBOUX JICUCTBUH C YYETOM BIMSHUSI Ha OKPYKAIOIIYIO CPEly, BO3MOXKHBIX II100aJIbHBIX MOCIEACTBHA.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbrate ocBoeHUs mporpammbl MO (U3MKE Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHUs y oOydaromierocs OyayT copMHUpOBaHbI
MeTanpeJMeTHble pe3yJbTaThl, BKIIIOYAIOLIUE I103HABATEIbHBIE YHUBEPCAJIbHBIE yueOHbIE JEHCTBUS, KOMMYHUKATHUBHbIE yHHBEpCaIbHbIC
yueOHbI€ JeHCTBYS, PETYJISITUBHBIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUSA

Ba3oBble jiornueckue aeicTBUA:
BBISIBIIATh M XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBJICHU);
yCTaHABIMBATh CYIIECTBEHHBIN IPU3HAK KJIacCU(PHUKAIINKN, OCHOBAHUS JUIs 0000IIEHUS U CPAaBHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B pacCMaTpUBAeMbIX (paKTaX, JAHHBIX U HAOIIOIEHUSX, OTHOCSIINXCS K (PU3MUECKUM SBICHUSM;
BBISIBJISITH IPUYNHHO--CIICCTBEHHBIE CBS3H MPU M3YYCHUH (PU3UUECKUX SIBICHUHN U MPOIECCOB, JIENATh BHIBOABI C UCMOIB30BAHUEM JeTyKTHBHBIX
Y WHJIYKTUBHBIX YMO3AKIIOUCHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3IX (PU3MUECKUX BEJINYWH;
CaMOCTOATENILHO BBIOMpaTh CIOCO0 pemieHus ydeOHOU (u3mdeckol 3amaun (CpaBHEHHME HECKOJIBKHX BapHAHTOB pEIICHHs, BHIOOpP HauOosee
MOAXOSIIETO C YYETOM CaMOCTOSITEIBbHO BBIJIEJIEHHBIX KPUTEPHUEB).



Ba3zoBble nccienoBareibCKue JeHCTBUSA:
HCI0JIb30BaTh BOIPOCH! KaK MCCIIEN0BATEIbCKUI HHCTPYMEHT IIO3HAHMUS;
MIPOBOJIUTH 110 CAMOCTOSITEIbHO COCTABICHHOMY IUIAHY OMBIT, HECJIOKHBINA (PU3NYECKHI SKCIIEPUMEHT, HEOOJBIIIOE UCCIIEA0OBaHNE (PU3HUECKOTO
SIBJICHUS;
OLIEHUBATh Ha IPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMALIHIO, IOJIYUEHHYIO B X0JI€ UCCIIEAOBAHUS UIIH SKCIIEPUMEHTA;
CaMOCTOSITENTLHO (hOPMYITHPOBATh 00OOIIEHNUS M BBIBOJIBI IO Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHUS, OIIBITA, UCCIIETOBAHMS;
MIPOTHO3UPOBATh BO3MOXHOE JayIbHEiIIee pa3BuTHE (PU3NYECKUX IMPOIECCOB, @ TAKXKE BBIIBUTATh MPEINOJIOKEHUS 00 MX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ undopmanmueii:
MPUMEHATH PA3IMYHBIE METOBI, MHCTPYMEHTHI M 3alPOCHI TIPU MOMCKE U 0TOOpe MH(POPMAIIMH WIH JAHHBIX C YYETOM MPEUIOKEHHON ydeOHOU
(bu3HUYecKoil 3a/1a4;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMALIHIO PA3IUYHBIX BUI0B U (HOPM MpeacTaBICHUS;
CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY MpeAcTaBiIeHUs HMH(GOPMAMK U HWJUTIOCTPUPOBATH PeIIaeMble 33/1a4l HECJIOKHBIMU CXEMaMH,
ararpaMMaMu, HTHOU rpaduKoi 1 nX KOMOMHAIMSIMH.

KoMmmyHukaTnBHbBIEe yHHBepcaibHbIe y4eOHbIe e CTBUSA:
B X07i€ 00Cy>KAeHUs1 yueOHOro MaTepualla, pe3yJbTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB 33aJaBaTh BONPOCHI 10 CYILECTBY 00CYXk/1aeMOi TEMbI 1
BBICKa3bIBaTh MJIEH, HAlIEJICHHbBIE Ha PEIICHUE 3a/1a41 U MOJIepKaHue OJ1aroXkenaTelbHOCTH OOIIEHUS;
COIOCTABJIATh CBOU CYXJIECHUS C CYKACHUSAMH JIPYTUX YYaCTHUKOB JiHajiora, oOHapyKMBaTh pa3IMyle U CXOJCTBO MO3HULINH;
BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
yOJIUYHO MPEACTABIATh PE3YJIbTAThl BBINOIHEHHOTO (PM3UYECKOT0 OMBITA (IKCIIEPUMEHTA, UCCIEA0BAaHUS, IPOEKTA);
MIOHMMATh U UCIIOJIb30BaTh PEUMYILECTBA KOMaHIHOW U MHMBHUIyaJIbHON pabOThI P peIIeHNH KOHKPETHON (PU3NYEeCKOl MpoOIeMbl;
IPUHUMATh LI€JM COBMECTHOM [eATENbHOCTH, OpPraHU30BbIBaTh JIEHCTBUSA MO €€ JOCTHMIKEHHUIO: PACHpPENeNiTh POJM, 00CYXKAaTh MPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I11aTh MHEHUS! HECKOJIBKUX JIFOJIEH;
BBITNIOJIHATH CBOIO 4YacTh pabOThI, HOCTHras KayeCTBEHHOI'O pe3yJibTaTa 10 CBOEMY HAIPABICHHUIO U KOOPAUMHHUPYS CBOU AEUCTBUS C APYTUMU
YJIEHaMU KOMaHJibl;
OLIEHUBATh KaYeCTBO CBOETO BKJIaja B OOIIMN MPOIYKT 110 KPUTEPHUSIM, CAMOCTOATENBHO C(hOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHS.

PerynsiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranusanus:



BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX M YUEOHBIX CUTYaIUAX, TPEOYIOMIMX AJIs petieHus] PU3NYeCKUX 3HAHUM;
OpPUEHTUPOBATHCS B PA3JIMUHBIX ITOAXO0/1aX NPUHATHUS PELIEHUN (MHAUBUAYAIbHOE, IPUHATHE PELICHUS B IPYIIIE, IPUHIATHE PELLICHUI TPYIIIION);
CaMOCTOSITENTLHO COCTABJIAITh AITOPUTM perieHHs (PU3MUECKON 3aJaun WK TUIaHa UCCIIE0BAHUS C YIETOM UMEIOLINXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh Mpe/jIaraéMble BApUaHThl pELICHU;
JenaTth BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOIHOHAILHBIH HHTEJIEKT:
JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYyallUH U IpeJyIaraTh IJ1aH €€ N3MEHEHNUS,
OOBSACHATH MPUYUHBI JOCTIXKEHUS (HEAOCTHKEHUS) pe3yIbTaTOB ACSITEIbHOCTH, 1aBaTh OLCHKY MPHOOPETEHHOMY OTIBITY;
BHOCUTH KOPPEKTHUBBI B JESATENBHOCTH (B TOM YHCIIE B XOJl BBINOJHEHUS (U3UYECKOTO HCCIECIOBAaHHUS WM IMPOEKTa) Ha OCHOBE HOBBIX
0OCTOSITENTLCTB, N3MEHUBIINXCS CUTYAIN, YCTAHOBJICHHBIX ONIMOOK, BO3HUKIIUX TPYIHOCTEH;
OLIEHHUBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUIM;
CTaBUTH ce0sl Ha MECTO JIPYToro YeJoBeKa B X0/I¢ CIopa WK AUCKYCCUU Ha HAyYHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOTrO;
MpU3HABaTh CBOE MPABO Ha OIIUOKY MPH pelieHnH (GU3MUECKUX 3aad WK B YTBEPKACHUIX Ha HAYYHBIE TEMBI U TAKOE KE MPABO APYTOro.

MHNPEAMETHBIE PE3YJBbTATbDI

K xoHiy oOyueHus B 7 KJiacce MpeAMETHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpaxaTb c(pOPMHUPOBAHHOCTH y OOyYaromuxcs
YMEHHMN:
UCIOJb30BaTh MOHATH: (PU3MUECKUE U XMMUYECKHE SIBJICHUS, HAOIIOAEHUE, DKCIIEPUMEHT, MOJEIb, TUIIOTE3a, €AMHULIBI (PU3HMUECKUX BEIUYMH,
aToOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS BeLecTBa (TBEPAOE, JKUAKOE, Fa3000pa3HOE), MEXaHUUECKOE JBHKEHUE (PABHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEIHOE), TPACKTOPHs, PaBHOAEHCTBYIOMIAs cuia, nedopmanus (yrnpyras, IilacTUYecKasi), HeBECOMOCTb, COOOIIAIOIINECS COCYbI;
pa3nuyath siBiAeHUS (IUQQy3us, TEMIOBOE IBIKEHHE YacTHUI] BELIECTBAa, PAaBHOMEPHOE JBI)KEHHE, HEPAaBHOMEPHOE [BM)KEHUE, WHEpLus,
B3aUMO/ICHICTBHE TeJl, pABHOBECUE TBEPJBIX TEJ C 3aKPEIUIEHHON OCBIO BPALEHHUs, IIepeiadya AaBJIeHUs TBEPIAbIMU TeJIaMHU, XKUJKOCTSIMHU U ra3aMu,
aTMOc(epHOEe AaBJICHHE, IUIABaHUE TEJ, IPEBPAILECHUS] MEXaHUUYECKON YHEPIUHU) M0 ONUCAHUIO UX XAPaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JAaHHOE (PU3NYECKOE SIBIICHUE;
pacrio3HaBaTh NMPOSBICHUE M3YYEHHBIX (PU3NUYECKUX SBICHUH B OKPY)KAIOLIEM MHpPE, B TOM YHCIE (PU3MUECKUE SBICHUS B MPHUPOJIE: MPUMEPHI
JBMKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXHBOW HPUPOAE, AEHCTBUE CHIIBI TPEHUS B MPUPOJE M TEXHUKE, BIMSIHHUE aTMOC(HEPHOTro
JIABJICHHS HA KUBOM OpPraHU3M, IUIaBaHHWE PbIO, PbIYArd B TEJE YEJIOBEKa, IPU 3TOM IEPEBOJIUTH MPAKTHUYECKYIO 3a/1auy B y4eOHYIO, BBIIEISTH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBICHUII;



OIUCBIBAaTh M3YUYECHHBIE CBOMCTBA TeN M (PU3MUECKUE SBICHMS, UCIONb3Ysl (PU3NUECKUE BEIMYMHBI (Macca, 00bEM, MJIOTHOCTh BELIECTBA, BPEMS,
IIyTh, CKOPOCTb, CPEIHSAS CKOPOCTb, CHJIA YIPYIOCTH, CHJIa TSDKECTH, BEC Tella, Cuja TPEHHUs, AaBlieHUE (TBEPIOro Teia, >KUIKOCTH, Ias3a),
BBITAJIKUBAIOIIAs CWJIA, MEXaHW4YecKass paboTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJIBI, KO((OHUIMEHT MOJE3HOrO JCHCTBUS MEXaHH3MOB,
KMHETHYEeCKasl ¥ MOTeHLUAJIbHAS SHEPTHUs), IPU OMMCAHUM NIPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMBbIX BEJIMUUH, UX O003HAYEHU S
U €JUHULBl (QU3NYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME ITAHHYI0 (DU3MYECKYIO BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOMTH
rpad MKy U3yYSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITMYNH;

XapaKTepu30BaTh CBOWCTBA Tell, (pU3MUECKUE SBJICHUS M IPOIECCHI, MCIONb3Ys MpaBHUia CIOXKEHUS CHI (BIOJb OAHOM MpsAMOif), 3akoH [yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pblyara (0JI0Ka), «30J0TOE MPABUIO» MEXAHMKH, 3aKOH COXPAHEHUS MEXaHUYeCKOH
SHEPIUu, pHU 3TOM JaBaATh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCHIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATH (PM3UUYECKHE SBICHHS, MPOLECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyallUi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBIIATH IPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrMYEeCKHUX MIaroB ¢ OMOpoil Ha 1—2 M3yYeHHBIX CBOMCTBA (PU3NIECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3a7auu B 1—2 eHCTBUS, UCHOIb3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3HYECKHE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCIIOBHS
3aJ]auy 3aMKChIBaTh KPATKOE YCIOBHUE, TOJACTABIATh (PU3NYECKHE BETUYUHBI B (HOPMYJIIBI i IPOBOJUTH PACUYETHI, HAXOAUTH CIIPABOYHBIC JaHHBIC,
HEOOXOIMMBIE JIJISl pEIICHUS 3a/1a4, OILICHUBATh PEATMCTUYHOCTD MOMYYSeHHON (PU3HUECKON BEIINYHHBI,

pacro3HaBaTh IPOOJEMbI, KOTOPbIE MOXXKHO PEIIUTh MPH MOMOIIU (U3UUYECKUX METOOB, B OINMCAHUU HCCIEJOBAHUS BBLACIATH MIPOBEPSIEMOE
NPeNoiIoKeHne (THIoTe3y), pa3inyarh U HHTEPHIPETUPOBATh MMOIyUYEHHBIN Pe3yibTaT, HAXOIUTh OIMIMOKU B XOJI€ OTBITA, JAeaTh BHIBOJIBI 110 €r0
pe3yabTaTaM;

MIPOBOAUTH OMBITHI 1O HAONIOAECHUI0 (U3NYECKUX SIBJICHUM WM (U3NYECKUX CBOMCTB TeNl: (OPMYJIUPOBATH MPOBEPSIEMbIE MPEIINOJIOKEHUS,
coOupaTh yCTAHOBKY U3 PEI0AKEHHOTO0 000PYAOBaHNs, 3alIUChIBATh X0J1 ONbITa U (POPMYIHPOBATH BHIBObI;

BBINOJIHATH PSMbIE U3MEPEHUS PacCTOSIHUS, BpEMEHH, MacChl Tela, 00bEMa, CHIIBI U TEMIEPATYphl C UCIIOIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX
npuOOpPOB, 3aIMCHIBATh MMOKa3aHHUsI MPUOOPOB € YUETOM 3aJaHHOMN aOCOIIOTHOM MOTPEeIHOCTH U3MEPEHNUH;

MIPOBOAUTH UCCIIEI0BAHUE 3aBUCUMOCTH OAHOM (PM3MUECKON BEJIMYUHBI OT JPYrod ¢ MUCHOJIb30BAaHUEM MPSMBIX W3MEPEHUN (3aBUCUMOCTU ITyTH
PaBHOMEPHO JIBUKYILIETOCs Tela OT BPEMEHM JIBUKEHUS TeJa, CUIIbl TPEHUS CKOJIBKEHUS OT Beca Tella, KayecTBa 00pabOTKH MOBEPXHOCTEHN Te U
HE3aBUCHUMOCTH CHUJIBI TPEHUS OT IUIOIIA N CONPUKOCHOBEHUS Tell, CUJIbl YIPYTOCTH OT YAJMHEHUS MPY>KUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BbEMa
NOTpY>XEHHOW YacTH Tejla M OT IUIOTHOCTH >KHUIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tella, OT TIyOMHBI, Ha KOTOPYIO TOTPY>KEHO Tello,
YCIIOBUH IIaBaHMs TeJl, yCIOBHUM paBHOBECHS pblyara u OJIOKOB), y4acTBOBATh B IJIAHUPOBAHUU yUe€OHOIO HCCIEeI0OBaHUs, COOMPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHMs, Clelysl MPeUIoKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3UYECKHX BEIUYHUH B BHJE
MPEJUIOKEHHBIX TaOJIUIl U TPapUKOB, JAeIaTh BEIBOBI M0 pe3yJIbTaTaM HUCCIIEI0BaHMS;



IIPOBOJIUTh KOCBEHHBIE U3MEPEHHSI (PU3MUECKUX BEIUUYHMH (IUIOTHOCTh BELIECTBA KUIKOCTH M TBEPIOTO TN, CUJIa TPEHUSI CKOJIbKEHMSI, JaBJICH e
BO3/yXa, BRITAJIKABAIONIAs CHJIA, ICHCTBYIOLIAsl HA MOTPYKEHHOE B XKHUJKOCTh TEJO0, KOA(PPHUIMEHT MOJIE3HOTO JACHCTBHS MPOCTHIX MEXaHU3MOB),
clieys MPeI0KEHHON MHCTPYKLIMU: MIPH BBIOJHEHUN U3MEPEHH COOMPaTh AKCIEPUMEHTANIBHYIO YCTAHOBKY M BBIYUCISATH 3HAYEHNUE HUCKOMOM
BEJIMYMHBI;
co0Jr01aTh MpaBuiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaToOpHBIM 000y I0BaHUEM;
YKa3bIBaTh NPUHIUIGI JIEHCTBUS MPUOOPOB M TEXHHYECKHX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETp, COOOIIAIOIIMECS COCYIbI, Oapomerp,
pBIYar, MoABMKHBIN U HETOABIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTH;
XapaKTepu30BaTh PUHLUIBI JEHCTBUS N3yUYEHHBIX IPHOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONUCAHMs (B TOM YHUCIIE: IOJIINITHUKH,
YCTPOMCTBO BOAONPOBOJA, TMAPABIMYECKHI Mpecc, MaHOMETP, BBHICOTOMEp, MOPLIHEBOM HACOC, apeoMEeTp), UCHONb3ys 3HAHUSA O CBOMCTBaX
(bu3NIeCKUX SBICHUH U HEOOXOJMMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
MPUBOANTH TPUMEPHI (HAXOIUTh HH(DOPMAIIMIO O IPUMEPaX) MPAKTUIECKOTO MCIIOIb30BaHUS (PH3MUECKUX 3HAHUI B IMOBCEIHEBHOW KHU3HH IS
obecriedeHus: O€30MACHOCTH MpH OOpallleHMH ¢ NpubopaMH M TEXHUYECKHMMM YCTPOHCTBAMM, COXPAaHEHMs 3/I0pOBbSl U COONIOEHUS HOPM
9KOJIOTMUECKOTO TIOBEICHUS B OKPYKAIOILEN CPELE;
OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(popManuu B MHTEpHETE B COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS
3HAHUW M NyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIACNIATH HHPOPMALUIO, KOTOpas SBISETCS NPOTUBOPEUMBOM WM MOMKET OBITh
HEJ0CTOBEPHOI;
UCIOJIb30BaTh MPH BBHINOJHEHUN YYEOHBIX 3a/laHUil Hay4YHO--TIOMYJIAPHYIO JIUTEpaTypy (U3NYECKOro COJACpXaHMs, CIPABOYHbIE MaTepHabl,
pecypchl cetr IHTepHeT, B1aaeTh NpuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO03/1aBaTh COOCTBEHHbIE KPaTKUE MUCbMEHHBIE H YCTHBIE COOOIIEHNSI HA OCHOBE 2—3 MCTOYHUKOB MH(pOpMauu (PU3NYECKOTO COAEpKaHUs, B TOM
quciae MyOaM4YHO JAenaTh KpaTKUE COOOIIEHHS O pe3ysbTaTax IMPOEKTOB MM Y4eOHBIX HCCIEAOBAaHMM, IPU 3TOM I'PaMOTHO HCIOJIb30BATh
M3yYEHHBIN MOHATUHHBIN annapar Kypca (pU3UKH, COTPOBOXKIATh BBHICTYINICHHE MTPE3EHTALMEH;
IIPU BBIMOJIHEHUH Y4EOHBIX MPOEKTOB M HCCIENOBAaHUN pacHpenesiTh OOS3aHHOCTH B IPYIIE B COOTBETCTBUM C MOCTaBJIECHHBIMU 3aJayaMH,
CIIEIUTh 3a BBHIIOJHEHUEM IUIaHA JEWCTBUN, aJEeKBAaTHO OLEHUBAaTh COOCTBEHHBIM BKJIaJ B JEATENbHOCTh TIpYMIbl, BbICTpaUBaTh
KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE, yUUTHIBasi MHEHHE OKPYKAIOLIHX.

K xoHiy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ybTaTbl Ha 6a30BOM YPOBHE JOJKHBI OTpaxaTb c(pOPMHUPOBAHHOCTH y OOYyYaromuxcs
YMEHHMN:
UCIOJb30BaTh IIOHATHS: Macca M pPa3Mepbl MOJEKYJ, TEIUIOBOE JABMKEHHE aTOMOB M MOJIEKYJ, arperatHbleé COCTOSIHHMSI BEIIEeCTBa,
KpUCTAIJIMYECKHE U aMOp(HbBIE TeJla, HACHIIEHHBI U HEHACBIIIEHHBIH Nap, BIaXXHOCTh BO3yXa, TEMIEpaTypa, BHYTPEHHSISI SHEPTHUsl, TEIJIOBOM
JIBUTATElb, JJIEMEHTApPHBIA JJIEKTPUYECKUM 3apsf, JJIEKTPUUYECKOE I0JI€, MPOBOJHUKM U AMDJIEKTPUKH, IOCTOSHHBIM AJIEKTPUYECKUH TOK,
MarHMTHOE I0JIE;



pasnuyath siBJICHUS (TEIUIOBOE pacIIUpEeHUe U CKaTue, TeIulonepeaaya, TeIIOBOe paBHOBECUE, CMaUYMBaHNE, KAIMIUIIPHBIC SIBJICHH, UCIIapEHHeE,
KOHJIEHCAllUs, IUIABJIEHUE, KpUcCTaluin3auus (OTBEpAEBAHUE), KHUIEHHE, TeIulonepesadya (TeIIONPOBOJIHOCTb, KOHBEKLHS, H3IyUYEHHE),
AJIEKTpU3alUs TeJl, B3aUMOJAECUCTBUE 3apsA/I0B, JEHUCTBUS 3JIEKTPUUECKOIO TOKAa, KOPOTKOE 3aMbIKaHHME, B3aUMOJICHCTBUE MAarHWTOB, JEWCTBHE
MarHuTHOIO MOJIA HAa MPOBOJHMK C TOKOM, 3JEKTPOMAarHUTHAas MHAYKLUS) IO ONMCAHMIO MX XapaKTEPHBIX CBOHCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh NPOSIBICHHE HW3YyUYEHHBIX (U3UYECKUX SBICHUH B OKpYXKAlOIIEM MHpE, B TOM YHUCle (PU3MUECKUE SBJICHUS B MPUPOJE:
[IOBEPXHOCTHOE HATSKEHUE M KAaWUISPHbIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B IIpUpoje, n3nyyenue CoiHua, 3aMep3aHie BOJOEMOB, MOPCKUE
Opu3bl, 00pa3oBaHHE POCHI, TYMaHa, UHEsl, CHera, JIEKTPUUECKUe SIBJIECHUS B aTtMocdepe, 3JIeKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE I10JI€
3emiH, Apeid MOIHOCOB, POJIb MArHUTHOTO HOJS JUIS JKU3HU Ha 3emiie, MOJIIPHOE CHUSHHUE, NPH 3TOM NEpeBOAUTh MPAKTUYECKYHO 33134y B
y4eOHYI0, BBIACTATH CyIIECTBEHHBIC CBOWCTBA (IPU3HAKH) (PU3UICCKUX SBIICHHIA;

OINMCHIBATh M3yYEHHBIC CBOMCTBA TeN W (PU3MYECKHE SBICHHS, WCHIONB3Yysd (DU3MYECKHE BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEpPTHS,
KOJINYECTBO TEIUIOTHI, YJeJIbHAs TEMJIOEMKOCTh BEIIECTBA, yJeJbHas TEIUIOTa IUIABJIEHUS, YJelbHas TeIUloTa MapooOpa3oBaHUs, yielbHas
TEIUIOTa CrOPaHus TOIUIMBA, KO3()(PULIMEHT 10JIe3HOro NeHCTBUS TEIIOBOM MalllMHbI, OTHOCUTEbHAS BIAXKHOCTh BO3/yXa, IEKTPHUUECKUH 3aps,
CHJla TOKa, ODJIEKTPUYECKOE HAIPSIKCHHE, CONPOTUBICHUE IIPOBOJHUKA, YJAEIbHOE COINPOTHBIEHUE BEIIECTBA, padoTa M MOIIHOCTb
AJIEKTPUYECKOTO TOKA), MPU OMHCAHUHM TPABIIBHO TPAKTOBATh (U3MUECKUI CMBICI HCIONB3YEMBIX BEIMYHMH, OOO3HAYCHHS W CIMHHUIIBI
(Gu3n4ecKux BEIMYUH, HAXOIUTh (HOPMYJIbl, CBSA3BIBAIOLIME JAaHHYIO (U3WYECKYIO0 BEJIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH IpaduKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOICTBA Tell, (U3NYECKHUE SBICHUS U MPOLECCHl, UCMOIb3Ys OCHOBHBIE MOJOXEHUS MOJEKYJSPHO--KUHETUYECKON Teopuu
CTPOEHHMSI BEILleCTBA, MPUHLUI CYNIEPIO3UIINHU T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3aps/ia, 3akoH OMa JIsl yJacTka LIenHy, 3aKOH
Jbxoyns—JleHna, 3aKOH COXpaHEHMsI SHEPrUM, IPHU ATOM JIaBaTh CIIOBECHYIO (DOPMYIMpPOBKY 3aKOHa W 3alUCBIBATh €r0 MaTeMaTHYeCKOe
BBIPAXXCHMUE;

OOBSICHATH (PU3NYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CUTYalMi MPaKTHUKO-OPHEHTUPOBAHHOTO XapaKTepa: BHIABIATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH 00BSICHEHHE U3 1—2 JOrMYecKHX 1IaroB ¢ onopoi Ha 1—2 M3y4eHHbIX CBOMCTBA (PM3NYECKUX SBICHUI,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTh pacuéTHble 3a7a4 B 2—3 JIeHCTBUA, UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBA3bIBaIOIINE (PU3NYECKUE BETMUMHBI: HA OCHOBE aHAJIN3a yCIOBUSA
3aJ]auy 3aIHMChIBaTh KPATKOE yCIOBUE, BBISBIATH HEAOCTATOK JAAHHBIX JUIS PEIICHHs 3a/1a4i, BBIOMPATh 3aKOHBI U (hOPMYJIIbI, HEOOXOIUMBIE JUTS €€
pelIeHus, IPOBOAUTh PAcUEThl U CPAaBHUBATH MOJyYEHHOE 3HaUeHUEe (U3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPH MOMOLIM (PU3MUECKUX METO/OB, HCIIONb3Yysl OMHMCAHWE MCCIEI0BaHUS, BBIIACIATH
IIPOBEPSIEMOE MTPENIIOJIOKEHNE, OLIEHUBATH TPABMIIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEOBAHMUS, J€NIaTh BBIBOIBL;



MPOBOAUTH OMBITHl MO HAOMIOJACHHUIO (PU3NUECKHUX SBICHUN WIM (U3NYECKUX CBOMCTB Ten (KamWUISpHBIE SIBICHUS, 3aBUCUMOCTbH JaBIICHUS
BO3/yXa OT €ro o0béma, TeMIeparypbl, CKOPOCTH MPOLIecca OCTBIBAHUS M HATPEBAHUS MPH W3IYYCHHUHU OT IIBETA M3ITydaroulel (TOoraomaromeii)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHHUS BOJABI OT TEMIIEPATYPBI KUAKOCTH M IUIOIAAU €€ MOBEPXHOCTHU, DJICKTPHU3aLUs Tl U B3aUMOJCHCTBHE
JJEKTPUYECKUX 3apsioB, B3aUMOJECUCTBUE MOCTOSHHBIX MAarHUTOB, BU3YyaJM3alldsl MArHUTHBIX IIOJIEM ITOCTOSIHHBIX MAarHMTOB, ICHCTBUSA
MarHUTHOTO IOJI1 HAa TMPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJIBUraTelid MOCTOSHHOIO TOKa): (OpMyJIHpOBATH
IIpOBEpsEMbIE TPEATIONI0KEHHUS, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO 000pyI0BaHUS, OMUCHIBATH XOJ1 OIBITA U (POPMYIIMPOBATH BHIBOJIBL;
BBIIIOJIHATH IIPSMBIE U3MEPEHHUsI TEMIIEPATYpPbl, OTHOCUTEIBHOM BIAXKHOCTH BO3/yXa, CHJIbI TOKA, HAIIPSKEHUS C MCIOJb30BAHUEM aHAJIOTOBBIX
pruOOPOB U JATYMKOB (PU3NYECKUX BETUUHMH, CPABHUBATH PE3YJIbTAThl H3MEPEHUI ¢ YUETOM 331aHHOIN aOCOJIFOTHON MOTPEUIHOCTH;

MIPOBOANUTH HCCIEAOBAHUE 3aBHUCHMOCTH OJHON (DU3MUYECKON BEMMYMHBI OT APYTrOd C HCHOIB30BaHHWEM IMPSIMBIX U3MEPEHHH (3aBUCUMOCTH
CONPOTUBIICHUS NIPOBOJHUKA OT €ro JUIMHBI, ILIOIIAN ITONEPEYHOIO CEYEHUS U YAEIBHOIO CONPOTUBIICHHS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UIYLIETO Yyepe3 MPOBOJHUK, OT HAINPSHKEHUs Ha MPOBOJHUKE, UCCIIEI0OBAaHUE MOCIIE0BATEIBLHOTO U MAPAIIEIBHOIO COEMHEHUNH TPOBOAHUKOB):
IUTAHUPOBATh MCCIENOBAaHUE, COOMpPATh YCTAHOBKY M BBINOJNHSATH HM3MEPEHHUS, CIEAys MPEAIOKEHHOMY IUIaHy, (UKCHPOBATH pPe3yJbTaThl
MOJIy4E€HHOI 3aBUCUMOCTH B BUIe TaOuuIl U TpaduKOB, AeJaTh BHIBOABI IO PE3yJIbTaTaM UCCIIEIOBAHUS;

MIPOBOJIUTH KOCBEHHBIEC N3MEPEHUs (PU3NIECKUX BENWYHH (yIelbHAs TEIIOEMKOCTh BEIIECTBA, CONPOTHBIICHHUE IMPOBOIHUKA, pad0Ta M MOIIHOCTD
AJIEKTPUYECKOT0 TOKA): TNIAHUPOBATh U3MEPEHUS, COOUPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIE€AYs IPEII0KEHHON HHCTPYKIMU, U BBIYUCIATH
3HAUYE€HHE BEJINYUHBI;

co0Jr01aTh MpaBUiIa TEXHUKU O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMINbBI JEHCTBUS M3yUEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPONM Ha UX OMUCAHUS (B TOM 4YHCIE: CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETp, apoBasi TypOUHA, aMIIEpMETP, BOJIBTMETP, CUETUUK DJIEKTPUUECKON SHEPTUH, FIEKTPOOCBETUTEIbHBIE PUOOPHI,
HarpeBaTeNbHbIE AJIEKTPONPUOOPHl (IIPUMEPHI), AIEKTPUUYECKUE MPEIOXPAHUTEIH, SJIEKTPOMArHUT, 3JIEKTPOABUIATENb MOCTOSHHOIO TOKA),
UCHOJIb3Ys 3HAHUS O CBOMCTBAaX (PM3UUECKUX SABJICHUN U HEOOXOAUMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIe TEXHUYECKHE YCTPOWCTBA U U3MEPUTENIbHbIE IPUOOPHI IO CXEMaM U CXEMaTHYHBIM PUCYHKaM (’KMJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, JIBUraTellb BHYTPEHHEIO CrOpaHMsl, AJIEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMbI DJIEKTPUUYECKHX Lenei c
MOCJIEI0BATEIBHBIM U MapajlIeIbHbIM COEJUHEHNEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB IEKTPUUYECKUX LIETIEH;

MPUBOAUTH TPUMEPHI (HAXOIUTh MH(YOPMAIIMIO O MPUMEPax) MPAKTUYECKOIO UCIOIb30BaHUS (PU3MUECKUX 3HAHUU B MOBCEIHEBHOW XKHU3HH JUIA
obecriedeHrs: OE30MaCHOCTH TNMPH OOpalleHMH ¢ NpubopaMH M TEXHUUYECKHMMM YCTPOWCTBAMM, COXPAHEHMS 3/I0pPOBbSI U COONIOEHUS HOPM
9KOJIOTUYECKOIO MTOBEJCHUS B OKPYKAKOLIEH Cpelie;

OCYIIECTBIATh MOUCK HHPopManuu Qusndeckoro cojepkanuss B VIHTepHeTe, Ha OCHOBE HMMEIOIIMXCS 3HAHUN W NYTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX UCTOYHUKOB BBIACIATH HH(OPMAIINIO, KOTOPas ABJISETCS MPOTUBOPEUMBOM MM MOKET OBITh HEIOCTOBEPHOM;



UCIOJb30BaTh MPU BBINOJHEHUU YYEOHBIX 3aJlaHUil HAy4YHO--NIOMYJIAPHYIO JIUTEpaTypy (U3NYECKOTO COJACpXaHMs, CIIPABOYHBbIE MaTEpHabl,
pecypcsl cetn IHTepHET, BIageTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIMU U3 OJHON 3HAKOBOW CUCTEMBI B APYTYIO;
co3/laBaTh COOCTBEHHBbIC MUCHMEHHBIE W KpATKHE YCTHBIE COOOIIEHUs, 0000mas WHPOpPMAlHI0 U3 HECKOJBKHX HCTOYHUKOB (DU3UYECKOTO
COJZIEpKaHUsA, B TOM 4YHCIE IMyOJMYHO IMPEJICTABIATh PE3yJbTaThbl NMPOEKTHOW WJIM HCCIEN0BATEIbCKON AEATENBHOCTH, NPH 3TOM I'PaMOTHO
UCIOJIb30BaTh U3YyUYEHHBIM NOHATUIHBIN annapaT Kypca GU3MKH, COPOBOXK/IATh BBICTYIUIEHUE NIPE3CHTALIUCH;
IPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M HMCCIEIOBAHUN (PU3UYECKUX IPOLIECCOB PACIPENENATh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 3a/1a4aMH, CJIECIUTHh 32 BBHIOJHEHHWEM IIJIaHa JEHCTBHHA M KOPPEKTHPOBATH €ro, aJeKBATHO OICHMBATH COOCTBEHHBIN BKIIAJ B
JesITebHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, IPOSABIIASA TOTOBHOCTh pa3peiiaTb KOH(QIUKTEI.

K xoHny oOyuenus B 9 kJiacce mpeaMETHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpaxaTb C(POPMUPOBAHHOCTh y OOyYaromuxcs
YMECHUM:
WCTIOJB30BATh TOHATHSA: CHCTEMa OTCYETa, MaTepUalIbHAS TOYKA, TPACKTOPHUS, OTHOCHTEIHHOCTh MEXAaHHUYECKOTO JBIKEHHS, aehopMarius
(ynpyras, miacTuueckas), TpeHue, LEHTPOCTPEMUTEIbHOE YCKOPEHUE, HEBECOMOCTb U MEPErpy3KU, LEHTP TSHKECTH, aOCONIOTHO TBEPOE Telo,
LEHTP TSLKECTH TBEPAOTO Tejla, paBHOBECUE, MEXaHUUYECKHe KojeOaHHs M BOJHBI, 3BYK, MH(pa3ByK U YJIbTPa3BYK, 3JIEKTPOMArHUTHbIE BOJIHBI,
[IKaJla DJIEKTPOMArHUTHBIX BOJH, CBET, OJNM30PYKOCTh M JabHO30PKOCTH, CIEKTPHI HMCIyCKaHWs W TOTJIONmeHHs, anb(da-, Oera- W ramma-
W3ITyYCHHUsI, H30TOIIbI, siZIepHast SHEPreTUKA;
pa3nuyarth sBJICHUS (PaBHOMEPHOE M HEpaBHOMEPHOE MPSAMOJIMHEWHOE JBM)KEHUE, PABHOYCKOPEHHOE HPSIMOJIMHEHHOE NBUXKEHUE, CBOOOAHOE
najieHue Tejl, paBHOMEPHOE JBMKEHHUE TI0 OKPY>KHOCTH, B3aUMO/JIEHCTBUE TeJl, peaKTUBHOE JABMKEHHE, KoslebaTenbHOe IBUKEHUE (3aTyXatolue U
BBIHYKJICHHbIE KOJIeOaHUs), PE30HAHC, BOJTHOBOE JBI)KEHHUE, OTPAXKEHHUE 3BYKa, MPSIMOJIMHEIHOE paclpoCTpaHEeHHE, OTPAXKEHUE U MPEIOMIICHHE
CBETa, TOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3lIOKeHHE OEJIOoro CBeTa B CIEKTP M CIOXKEHHE CIEKTPAIbHBIX IIBETOB, JHCIEPCHS CBETa,
€CTEeCTBEHHAsI PaJMOaKTHBHOCTh, BO3HHMKHOBEHHE JIMHEHYATOrO CIIEKTpa W3IYYEHHs) MO ONMCAHHWI0O MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBIICHUE;
pacrio3HaBaTh NPOSIBIEHUE W3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKPYXAloLeM MUpE (B TOM yuciie (pU3HUECKUe SBJICHUS B NMPHUPOJIE: MPUIUBBI U
OTJIMBBI, IBIKeHHE TuTaHeT COTHEUHOW CUCTEMBI, PEaKTHBHOE JIBIYKEHHE KUBBIX OPTaHHU3MOB, BOCTIPHUSITHE 3BYKOB KHBOTHBIMH, 3€MIICTPSICEHHE,
celicMUYeCcKHe BOJIHBI, I[yHaMH, X0, I[BETa TEJ, ONTHYECKUE SBJICHUS B MPUPOJE, OMOIOTHYECKOe AEUCTBUE BHIUMOTO, YIbTPApUOIETOBOTO H
PEHTI€HOBCKOTO0 W3TY4YECHUH, €CTECTBEHHBIH PaJMOAKTUBHBIA (OH, KOCMHUYECKHE JIy4M, PaJMOAKTHBHOE W3IY4YEHHE NMPHPOTHBIX MHUHEPAJIOB,
NeWCTBUE PaJMOAKTUBHBIX M3JIyuYeHHH Ha OpPraHU3M YEJOBEKa), NPU OTOM IMEpPEeBOAUTH MNPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBIICHUII;
OIMCHIBATh W3yYEHHBIC CBOMCTBA Tel M (DU3UYECKUE SBICHUS, UCTIONB3Ys (DU3MUYECKHe BETUYMHBI (CPEIHSS W MTHOBEHHAss CKOPOCTh Tella TpU
HEpaBHOMEPHOM JIBUKEHHH, YCKOPEHHUE, MepeMelleHue, MyTh, yIioBas CKOPOCTh, CHJla TPEHMs, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOpPEHHE
CBOOOJTHOTO TaJIeHHs], BEC Teja, UMITYJIbC Tesla, UMITYJIbC CHUJIbI, MeXaHW4YecKas padoTa U MOIIHOCTb, OTEHIIMAIbHAS YHEPTUs Teja, MOJHATOTO



Ha/l MOBEPXHOCTbIO 3€MJIM, MOTEHIUAJIbHAS AHEPIUs CXKATOM NpYyKUHBI, KUHETHYECKasi YHEPIUs, MOJHAs MEXaHW4YecKas SHEpPrus, Mepuoa U
yacToTa KoJeOaHWil, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHHS CpeIbl), MPH OMHUCAHUH
NPaBUIBHO TPAKTOBATh (DU3MYECKHI CMBICT HCIIOJB3YEMbIX BEIMYUH, 0003HAUECHUS M €IUHHIBI (PU3UYECKUX BEITUYMH, HAXOIUTH (DOPMYIIBI,
CBSI3bIBAIOLIME JAaHHYIO (GU3NYECKYIO BEIMYUHY C IPYTMMU BEIMYMHAMU, CTPOUTH I'Ppa)MKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PM3UUECKUE SIBICHUS U IPOLECCHI, MCIOJb3Ysl 3aKOH COXPAHEHUs SHEPIMM, 3aKOH BCEMHPHOIO TATOTEHMS,
MIPUHLMIT CYNEPIIO3ULUU CUJI, NPUHLIMI OTHOcUTeNbHOCTU ['anmunes, 3akoHbl HplOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCA, 3aKOHbI OTPaKEHUS U
MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOT0 U MACCOBOTO YMCEIl MPH SIIEPHBIX PEAKIMAX, IIPH 3TOM JIaBaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA U 3aIllUCBIBAaTh €r0 MaTEMaTHUECKOE BbIPAXKEHUE;

O0BSICHATh (PU3NYECKHE NPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CUTYalMil MPaKTUKO-OPUEHTUPOBAHHOTO XapakKTepa: BBIABIATDH
PUYNHHO--CJICZICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOpPOW Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MUYECKHX SBICHHH,
(U3NIECKHUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3aJauyd (ONMHUpAIOLIMECs Ha CUCTEMYy M3 2—3 ypaBHEHHH), UCHOJIb3Yys 3aKOHBI M (OPMyJIbl, CBA3bIBAIOIIME (PU3MUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3a/lauM 3allUChIBATh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOIIME WM U30BITOUHBIEC JaHHBIE, BEIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JJISi PEUICHHS, MPOBOIUTH PACUETHl W OLIEHWBATH PEATMCTHYHOCTH TOJIYYCHHOTO 3HAYCHHS (PU3HUECKON
BEJINYMHBI;

pacrio3HaBaTh NPOOJIEMbI, KOTOPblE MOKHO DPELIUTh IpPU IMOMOIIM (PU3MUECKUX METOJIOB, HCIIOJIb3Ysl OMNMCAHUE HCCIECIOBaHMS, BBLAEIATH
IIpoBEpseMoe MPEAIo0KEHHEe, OLIEHUBATh MTPABUIBHOCTD MOPS/IKA MPOBEACHUS HCCIEI0BaHNUs, JIeNlaTh BBIBO/BI, HHTEPIPETUPOBATH PE3YJIbTATHI
HaOJIOCHUH U OIBITOB;

MIPOBOAUTH OMBITHl 1O HAOJIONEHUI0 (U3NYECKUX SBICHUM WIM (PU3NYECKHMX CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HploToHa, 3akoHa
COXPAaHEHHUs SHEPTUH, 3aBUCUMOCTb NEepHoJa KoieOaHUil MPYKUHHOTO MasiTHUKA OT MAaccChl rpy3a U XKECTKOCTU MPYKUHBI U HE3aBUCHUMOCTb OT
aMIUTUTYABl MAJIBIX KOJIeOaHUH, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, Pa3sio’KeHHe OeIOro CBETa B CIEKTP, H3yUeHHE CBOMCTB M300pakeHU s
B IUIOCKOM 3€pKajie U CBOMCTB M300pakeHUs NpeaMeTa B coOHMparoliel JuH3e, HAOMI0eHNe CIUIOMIHBIX U JIMHEWYaThIX CHEKTPOB M3JIy4EHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOrO Habopa oOOpyAOBaHHUS, ONUCHIBATH XOJ OIbITA M €ro pe3ysbTaThl, (OpMYJIHUPOBATH
BBIBOJIBI;

MPOBOJIUTH NMPU HEOOXOJUMOCTH CEPHIO NMPSAMBIX M3MEPEHMM, OINpenensis CpelHee 3HaueHHe HM3MepsieMoil BelnduHbI ((POKYyCHOE paccTosiHHUE
coOuparolei JTMH3bI), 000CHOBBIBATH BEIOOP cr1oco0a N3MepeHust (M3MEPUTENHLHOTO MPUOopa);

MPOBOAUTH UCCIIEJOBAaHUE 3aBUCUMOCTEN (DU3MUECKUX BETUYMH C HCIOJIb30BAHMEM NPSMBIX U3MEpPEHHH (3aBUCHMOCTbh MYTH OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JBM)XEHUU 0€3 HayaJIbHOM CKOpPOCTH, MepHoja KojieOaHU MaTeMaTH4ecKoro MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH yria
OTpa)KeHMsI CBETa OT yIJla MaJeHUs U yIJa MpeJoMJIeHHUs OT yIJia MajJeHus): IUIAaHUPOBaTh MCCIE0BaHNE, CAMOCTOSTENIbHO cOOUPATh YCTaHOBKY,



(buKcupoBaTh Pe3yNbTaThl MOIYYEHHONW 3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BHJE TaOMuI U rpadUKOB, JeaTh BBIBOJBI 10 pe3yJibTaTaM
HCCIIEIOBaHMS;

MIPOBOJIUTH KOCBEHHBIEC M3MEpPEHHs (PU3MUECKUX BEIUYHH (CPEIHSISI CKOPOCTh U YCKOPEHHUE Tejla MPH PaBHOYCKOPEHHOM JIBU)KEHUH, YCKOPEHHE
CBOOOJHOIO MaJeHUsi, JKECTKOCTh NPYKUHBI, KO3()PUIMUEHT TPeHHs CKOJIbKEHMs, MEXaHUdeckas padoTa M MOLIHOCTb, 4acTOTa U HEpUOJ
KoJIe0aHUH MaTeMaTU4YeCKOr0 U INPYKUHHOIO MAasTHUKOB, ONTHYECKas cuja coOMparolled JMH3bI, paAMOaKTHBHbIN (OH): IUIAHUPOBATh
U3MEpEeHus, coOUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY W BBINOJIHATH M3MEPEHHUS, CIEAYS MPEATOKEHHON MHCTPYKIUH, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI U aHAJIU3UPOBATh IIOJYyUYEHHBIE PE3YJIbTAThI C YUETOM 3aJJaHHON NOTPEIIHOCTH U3MEPEHUIL;

co0Jr01aTh MpaBuiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYI0BaHUEM;

pas3nuyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (PU3UUECKUX MOJeNeil: MaTepralibHas ToYKa, aOCOIOTHO TBEPLOE TEJIO0, TOUEUHBIH UCTOUYHUK CBETa,
Jy4, TOHKas JMH3a, [UNIAHETapHasi MOJIENb aTOMa, HyKJIOHHAsl MOJIEb AaTOMHOTO f]1pa;

XapaKTepU30BaTh MPUHIHIBI ICHCTBUS U3yUYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOH HA MX OMHCAHUS (B TOM YHCIE: CIHIOMETD,
JATYUKU TOJIOKEHMSI, PACCTOSIHUA M YCKOPEHHUs, PaKeTa, 5XOJIOT, OYKH, IEepUCKOIll, (oToammapar, ONTHUECKUE CBETOBOJIbI, CIIEKTPOCKOII,
J03UMeTp, Kamepa BuiibcoHa), ncnonb3ys 3HaHUS O CBOMCTBAX (PM3UYECKUX ABJICHUNA U HEOOXOUMBbIE (PU3UYECKHE 3aKOHOMEPHOCTH;
WCTIOJIB30BATh CXEMBI H CXEMATUYHbIC PUCYHKH M3YYCHHBIX TEXHUUECKUX YCTPOUCTB, U3MEPUTEILHBIX PUOOPOB U TEXHOJIOTHUECKUX MPOILIECCOB
IIPU PEUICHUN Y4eOHO--TIPAaKTHYECKUX 33/a4, ONTHYECKUE CXEMBI [T OCTPOSHHSI N300pakeHUH B TUIOCKOM 3€pKalie M cOOMpAaroIIe JIHH3E;
IPUBOAUTH IPUMEPHI (HAXOIUTh UH(OPMAIMIO O IPHUMEpPax) MPAKTUYECKOI0 UCIOJIb30BAaHUS (PU3MUECKUX 3HAHUI B IOBCEIHEBHOW KHU3HU IS
obecriedeHns OE30MAaCHOCTH TMpH OOpalleHMH ¢ NpubopaMHM U TEXHUYECKHMMM YCTPONMCTBAMM, COXPAHEHUs 370POBbS M COOJIOACHUS HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEN CPELE;

OCYIIECTBIATH MOUCK HHPOpMAIK (Hr3HUecKoro coaepxkanus B MIHTepHeTe, caMocToSITeNbHO (POPMYIHUPYs TOMCKOBBIN 3alpoC, HAXOAUTh IyTH
oTpesieNIeHUs JOCTOBEPHOCTH MOJIy4€HHON HH(OPMALINK Ha OCHOBE UMEIOIIMXCS 3HAaHUHN U TOTIOJIHUTEIbHBIX HICTOYHHUKOB;

UCMOJb30BaTh MPH BBHINOJHEHUN YYEOHBIX 3a/laHUil Hay4YHO--TIOMYJIAPHYIO JIUTEpaTypy (U3NYECKOro COJACpXaHMs, CIPABOYHbIE MaTepHabl,
pecypchl cetr IHTepHeT, B1aaeTh NpuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(MOpPMAIMU U3 HECKOJBKMX MCTOUYHUKOB (PM3UYECKOIO COIEpIKaHUS,
MyOJUYHO MPEACTaBIATh PE3yJIbTaThl MPOEKTHOW WM MCCIEA0BAaTENbCKOW JAESITEIbHOCTH, MPH 3TOM TPaMOTHO HCIOJIb30BaTh W3YUYEHHBIN
MOHATUIHBIN anmapaT HM3y4aeMoro pasjena (U3MKM U CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTale ¢ y4éToM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC
KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudposrbie)
n/n NMPOrpamMMbl Bcero Oé{ TPOTLHBIC pﬁaKTquCK"e o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypeb
Pazjen 1. ®usuka u eé pojib B IO3HAHMHU OKPYKAKIIEr0 MUpa
bubmuoreka [JOK
- 2
11 Pusnuia - Hayka o Ipupoze 0 0 https://m.edso00.ru/7f416194
bubmuorexa [JOK
2
12 H3HHCCKHE BEMHHHbI 0 0 https://m.edsoo0.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBEHHOHAYYHBIN METO/ TIO3HAHMS 2 0 1 httos://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlepBoHayaibHbIe CBeIeHHS] O CTPOEHHH BelllecTBa
bu6nmoreka [JOK
1 0 1
21 CTpoenne peiiectsa https://m.edsoo0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) 0 1 bubnuoteka [JOK
' BEIIIECTBA https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2 1 1
2.3 ArperatHble COCTOSIHUS BEILIECTBA https://m.eds00.ru/7f416194
Hroro 1o pasuaeny S
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl
bu6mmorexa [IOK
3 0 1
3.1 Mexanmieckoe IBIKeHIE https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4 0 1
3.2 Muepuus, macca, n10THOCTS https://m.edso0.ru/7f416194
bu6mmoreka [JOK
14 1 2
3.3 Cua. Buaet can https://m.edso0.ru/7f416194
Hroro no pasaeny 21



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pa3znea 4. /laBjienne TBEPABIX TeJl, dKMIKOCTEH U ra3oB

41 Hasnenue. [lepenaya naBnenust TBEPAbLIMU 3 1 bu6mmoreka [IOK
' TeJNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenne xuaKocTu > 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1
4.3 AmmocepHoe aBieHHe 6 https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHUX TEJO https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
bubmuorexa [JOK
3 1
>-1 Pabora n momHoCTS https://m.edso00.ru/7f416194
bu6mmorexa [IOK
5.2 Hpocreie mexanu3MEI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4 0
53 Mexanrutieckas SHepris https://m.edsoo.ru/7f416194
Hroro no pasueny 12
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



https://m.edsoo.ru/7f416194
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8 KVIACC

KoauuecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne n/mm ———— Beero Kognpo.m)m,le HpﬁaKaneCKne 0Gpa3oBaATETBHbIC
padoTsl padoThI pecypesI

Pa3pen 1. TenioBbie sIBJICHUS

1.1 CTpoeHue 1 CBOICTBA BENIECTBA 7 0 0 Egg;?/ﬁee%asg)orﬁﬂ fa181ce
bubnuorexa [JOK

12 Teroneie mpoeccs! 21 . > https://m.edsg).ru/?f418lce

Hroro no pasueny 28

Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnuorexa [JOK

' HUX B3aUMO/ICIICTBUE https://m.edsoo.ru/7f4181ce
2.2 [TOCTOSIHHBI SJIEKTPUYECKHI TOK 20 1 7 ﬁﬁﬁ/ﬁiﬁﬁﬂﬁ/? fa181ce

bu6nmoreka [JOK
1 1.

23 MarmuTibie ABICHHS 0 > https://m.edsoo.ru/7f4181ce
2.4 DIIeKTpOMAarHUTHAsT MH/TYKITHsI 4 0 0 ﬁggg?lﬁeezzgorﬁﬂ fa181ce

Hroro no paszneny 37

PesepBHOoe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KVIACC

KouuvecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne ni/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 0GPA30BATEIbHBIE
padoTsl padoThI pecypesI
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
20 1 3
12 BsaumoneHctsHe Ten https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
10 0 3
13 3aKOHbI COXpaHCHNA https://m.edsoo.ru/7f41a4a6
Hroro no pasuaeny 40
Pa3pen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bu6mmoreka [IOK
7 0 3
2.1 Mexanuccine konedanus https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
8 1 3
2:2 MexaHuecKkue BONHbI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pasuaeny 15
Pa3znen 3. DjieKTPOMATrHUTHOE MOJI€ H 3JIEKTPOMATHHUTHbIE BOJTHBI
31 DJIEKTPOMAarHUTHOE MOJE U 6 0 2 bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 6
Pa3znen 4. CBeToBbIE AABJICHHSI
bu6mmorexa [IOK
6 0 2
4.1 3aKOHBI paclIPOCTPAHEHUS CBETA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
6 0 3
4.2 JIMH3BI U ONTUYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenne Georo CBETa B CIIEKTP 3 0 2 bubmorexa [IOK

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Hroro mo pasaeny 15

Pa3pen 5. KBaHTOBLIE SIBJICHUSA

bu6mmoreka [IOK
4 1
5.1 VcnyckaHue U MOTJIONICHHE CBETa aTOMOM 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: 6 0 1
52 Crpocine atomHOro A1pa https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
7 1 1
5.3 SInepHble peakuun https://m.edsoo.ru/7f41a4a6
Hroro mo paszerny 17
Pa3nea 6. IloBTopuTe1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpEHKE M 0000IIIEHNE COEePKAHUS 9 0 2 bu6mmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 3 27

Yucno 1a00paTOpHBIX U KOHTPOJIBHBIX PadoT MO KJjaccaM 3a BeChb yUeOHBIH I'0Jl COOTBETCTBYET NMPUMEPHON IMpOrpaMMe Io
dusuke.

Kaacce 7 8 9

KonnyectBo nmabopaTopHbix pabor | 8 13 |10

KonnyecTBo KOHTPOJIBHBIX padoT 4 4 4



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT' O ITIPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

» dusuka, 7 knacc/ [eppimkua A.B., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «31aTenbcTBO «DK3aMeH

» ®usuka, 8 kinacc/ [leppimkun A.B., O0miecTBO ¢ orpaHHueHHON 0TBETCTBEHHOCTHIO «IPODAY; AkunonepHoe obmectBo «M3maTenscTBo
«ITpocsenienne»

» ®usuka, 9 xnace/ [eppimkud A.B., I'yrauk E.M., O0miecTBo ¢ orpaHu4eHHON 0TBETCTBEHHOCTBIO «JJ[PODAY»; AKIioHepHOE 00IIEeCTBO
«M3natensctBO «IIpocBemienue»

METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1.Pabouas nmporpamma.
2. Iepermikua A.B. @usuka. 7,8,9 kimacc. Y4ueOHuUK 115 0011eo0pazoBaTesbHbIX yupexkaenuit . M.:[lpoda. 2011

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET

1. Anumanuu dusndeckux oobexToB. http://physics.nad.ru/

2. bubmuoteka — Bc€ no npeamery «duzuka». — Pexxum nocryna: http:// www.proshkolu.ru

3. BunmeoonsiThl Ha ypokax. — Pexxum mpoctyna: http:/fizika-class.narod.ru

4. lucranumonHnas mkosa Ne368 http://moodle.dist-368.ru/ OTkpsIThIi Ki1acc. CeTeBoe 00pa3oBaTebHOE COOOIIECTRO.
http://www.openclass.ru/node/109715

5. Eaunas xomneknus mudpoBbIX 00pa3oBaTelibHbIX pecypcoB. — Pesxkum moctyna: http://school- collection.edu.ru

6. XKuas pusuka: oOyuaroras nporpamma. http://www.int-edu.ru/soft/fiz.html

7. IHTepecHbIe MaTepualibl K ypokam (DPU3UKH [0 TeMaM; TECThI [0 TeMaM; HarJsiIHbIe Toco0us K ypokaM. — Pexxum goctyma: http://class-
fizika.narod.ru

8. Iludpossie oOpa3oBarebHbIC pecypcehl. — Pexum qoctyma: http://www.openclass.ru

9. ®enepanbHblii IEHTp HH(POPMAITMOHHO-00pa30BaTeNbHBIX pecypcoB. http://www.fcior.edu.ru/

10. DnexTpoHHbIe yueOHUKH IO pu3nke. — Pexxum nocryma: http://www.fizika.ru

11. ®usuka.ru. http://www.fizika.ru/
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