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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma mo gu3rke Ha ypOBHE OCHOBHOTO OOIETO 0Opa30BaHMs COCTABIIEHA HAa OCHOBE TOJIOKEHUIN W TpeOOBaHUH K
pe3ysbTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOI 00pa3zoBaTenbHOM mporpaMmbl, ipenctabieHHbix B DI'OC 000, a Takxke
¢ yu€tom deaepanbHoi pabodueit mporpaMMbl BocniuTaHus U KoHIenuu npenoiaBadus yueoOHoro npeamera «Dusukay.

CopeprkaHue nporpaMMbl o (PU3MKE HAMPaBICHO Ha POPMUPOBAHUE €CTECTBEHHOHAYUYHOM MPAMOTHOCTH OOYYAIOIINXCS U
OpraHu3alMio U3yuyeHus (PU3MKU Ha JeATEeIbHOCTHOW OCHOBE. B mporpamMme no (u3mke yUYUTHIBAIOTCS BOZMOXXHOCTH y4€OHOTO
npeameta B peanuzanun tpedoBanuit ®I'OC OOO k miaHupyeMbIM JTUYHOCTHBIM U METAIlPEeIMETHBIM pe3yjbTaTaM O0y4YeHus,
a TaKk)Ke MEXIPEIMETHBIE CBSA3HM €CTECTBEHHOHAYUHBIX yU4E€OHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIETO 00pa30BaHus.

[Iporpamma mo @Qu3uke ycTaHABIMBAET paclpelefieHue y4eOHOro marepuana Mo rojaaMm oOydeHus (Io Kiaccam),
IpeIaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHSA NPEAMETHOTO COAEPKaHUSA U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYarOUXCsl.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ LEIbI0 OKA3aHWA METOAMYECKON MOMOINM YYHMTENI0 B CO3JlaHuU padoueit
IPOrpaMMBbI 110 Y4EOHOMY MPEAMETY.

®du3zurka sBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIBbKY (PU3NYECKHE 3aKOHBI
JieKaT B OCHOBE MPOIIECCOB U SBJICHUH, M3y4aeMbIX XUMHEH, OHMoorrel, acTpoHoMuerH U ¢pu3ndeckor reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBlseT Haubosee sCHble 00pas3lbl MPUMEHEHHsS HAay4YHOTO METoja
MO3HaHMs, TO €CTh CII0CO0a MOTY4YeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

Opna u3 TIaBHBIX 33434 (PU3MUECKOTO 00pa3oBaHUS B CTPYKType OOIIero oOpa3oBaHHS COCTOUT B (POPMHUPOBAHUU
€CTECTBEHHOHAYYHO! I'PaMOTHOCTH U UHTEPECA K HAyKe y 00yUaIOIIHUXCS.

N3yuyenue pusuku Ha 6a30BOM ypOBHE IpEIoiaraeT OBJIaJeHUE CISAYIOIMMHA KOMIETEHTHOCTSIMU, XapaKTEePU3yIOIIUMHU
€CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;
e OIECHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;
e HMHTEPHPETUPOBATH AAHHBIE U UCIIOIb30BATh HAYUYHbIE TOKA3aTEIbCTBA JI IOJyYEHUS BBIBOJOB.

enun uzyyenus: pusuku Ha ypoBHE OCHOBHOTO 00111er0o 00pa3oBaHus onpeaeieHbl B KoHuenuu npenojaBanusi yueoOHOro
npenmera «®Puszuka» B 00pazoBaTeNbHBIX —opraHuzanusx Poccuiickoit  ®denepanmu, peamu3yONIMX  OCHOBHBIC
001eo0pa3oBaTenbHbIE MPOTPAMMBI, YTBEpPKIEHHOW pemeHueM Kommermm MuHucTepcTBa mpocBenieHus Poccuiickoit
®deneparuu (mpotokoit oT 3 nexadps 2019 r. Ne [1K48H).



Hean usyyeHus (PpU3UKU:

npuoOpeTeHne HHTEepeca W CTPEeMJICHHsS OOYYaroIMXCsS K HAyYYHOMY W3Y4YEHHUIO TIPUPOIBI, PAa3BUTHE WX
WHTEIJICKTYyalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJE TMO3HAaHUS W (HOPMUPOBAHHWE HCCIEAOBATEIBCKOTO OTHOIICHHS K
OKPYKAIOIIUM SIBICHHSIM;

dbopMHEpOBaHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa M3yUYeHUS OCHOB CTPOCHHS MAaTepuu U (PyHIaMEHTAIBHBIX
3aKOHOB (PU3HKU;

(dbopMUpOBaHUE IPEICTABICHHIA O POJIM (PU3HUKH JIJIST Pa3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;
pa3BUTHE MPEICTABICHUN O BO3MOXXHBIX cdepax Oymymier mpodheccuoHaIbHOW EeATeTbHOCTH, CBI3aHHON ¢ (DU3UKOH,
MOATOTOBKA K JATbHEHIIIEMYy 00YYEHHUIO B 9TOM HAIIPABJICHHH.

JlocTikeHue 3TUX 1eseill mporpamMmel Mo (PU3KMKe Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus 00eCeYMBAETCS PEIICHUEM
CJIeNYIOLIUX 32124

npuoOpeTeHNe 3HaHUH O TMCKPETHOM CTPOCHUH BEIIECTBA, O MEXAaHHUECKUX, TETIOBBIX, JICKTPHUECKUX, MATHUTHBIX U
KBaHTOBBIX SIBJICHUSX;

pUOOpPETEHNUE YMEHHM OMUCHIBATH U OOBICHATH (PU3NUYECKHE SBJICHUS C UCIIOJIH30BAHUEM MOJTYyUYEHHBIX 3HAHUM;
OCBOGHHE METOJIOB PEIICHUS MPOCTEHIINX pacYETHBIX 3a/1ad C UCIOJIb30BaHUEM (U3MUYECKUX MOJENIeH, TBOPUECKUX U
PAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE yMEHUN HaOJIIOJaTh MPUPOIHBIC SBICHUS W  BBIMIOJHITH ONBITHI, JabopaTopHble pPabOTHI U
AKCIIEPUMEHTAILHBIE HCCIICIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEITHLHBIX TPUOOPOB;

OCBOCHHE TPHEMOB pabOThI ¢ WHpOpPMANMEH (PU3NUECKOTO COAEPIKAHMS, BKIIOYas WH(POPMAIMIO O COBPEMEHHBIX
JTOCTHXKECHUSIX (DU3HMKH, aHATTN3 U KPUTHUUECKOE OllEHUBaHUE HHPOPMAITIH;

3HAKOMCTBO cO cdepamMu TpodeCCHOHATBHONW JAESITeTbHOCTH, CBSI3aHHBIMH C (U3WKOH, U COBpPEMEHHBIMU
TEXHOJIOTUSIMHU, OCHOBAHHBIMU Ha TIOCTHKEHUSIX (PU3HMIECKON HAYKHU.

Ha u3yuenue ¢pusuku (6a30Bblil ypOBEHb) Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus oTBOAUTCS 238 yacoB: B 7 Kilacce —

68 yacoB (2 yaca B Hejenwo), B 8 kiacce — 68 yacoB (2 ywaca B Hemenmo), B 9 kimacce — 102 waca (3 yaca B Hemernro).

[Ipennaraemsplii B mporpamme no (u3MKe nepeueHs Jab0paTopHbIX pabOT U OMBITOB HOCUT PEKOMEHAATEIbHBIA XapaKkTep,
YUUTENb JIeTaeT BHIOOP MPOBEACHUS Ta0OPATOPHBIX PAOOT U OIBITOB € y4ETOM UHIUBUIYaJbHBIX OCOOCHHOCTEN 00yJarommxcs,
CHHCKa SKCIIEPUMEHTANbHBIX 3a/IaHHH, pe/ylaraéMbIX B paMKaX OCHOBHOTO TOCYJapCTBEHHOI'O dK3aMeHa 1o (pu3mke.



COJEPXAHME OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka v €€ poJib B NO3HAHUU OKPY:KA0IIEro MUpa.

®usuka — Hayka o npupone. fABneHus npupoapl. PU3NUECKHUE SIBICHUA: MEXAHUYECKHE, TEIUIOBBIC, JJIEKTPUUYECKHUEC,
MAarHUTHBIE, CBETOBBIC, 3BYKOBBIE.

dusnueckue BenuuuHBL. M3Mmepenue Qusnueckux BenuuuH. Duszudeckue npuOopsl. [lorpemHocTs H3MEpEeHUH.
MexnyHapoaHasi CUCTEMA €IMHULI.

Kak ¢usmka u npyrue ecrecTBeHHbIE HayKH M3ydarOT mpupoay. EcTecTBeHHOHAay4dHBIM METO MMO3HAHWS: HAOIIOICHUE,
MOCTAaHOBKAa HAYYHOTO BOIPOCA, BBIABIKCHHUE THUIIOTE3, SKCIEPUMEHT MO TPOBEPKE TUIOTE3, OOBSICHEHHWE HAOII0IaeMOTO
sieaus. Onucanue GU3NIeCKUX SBICHUHA ¢ TTOMOIIIBIO MOJIETICH.

Jlemoncmpayuu.

1. MexaHuueckue, TeIUIOBbIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBICHUSI.

2. Ousudeckue nprOOPHI U MPOLIETypa MPSMBIX U3MEPEHHUN aHAIOTOBBIM U ITU(POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OnpeneneHue UEHbI IeJICHUs IIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepeHnne pacCTOAHUN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Ornpenenenre pa3MepoB MajbIX TeI.

N3mepenune temrieparypsl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPA U TATYUKA TEMIIEPATYPHL.

[IpoBeneHne wnccieIOBaHUS MO MPOBEPKE TUIIOTE3bI: JANBHOCTh MOJIETA IIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
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OoJibliie, 4eM OOJIbIlIe BHICOTA ITyCKAa.
Pasznen 2. IlepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.
CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, TI0Ka3bIBAIOLINE JUCKPETHOE CTPOECHUE BEIIECTRA.
JIBkenue gacTtuil BemiecTBa. CBsI3b CKOPOCTH JIBIDKCHHSI YacTHUIl ¢ TeMrepaTypoil. bpoyHoBckoe aBuxeHue, nuddysus.
BzauMoeiicTBrE YacTHIl BELIECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.



ArperatHble COCTOSIHHS BEILIECTBA: CTPOECHUE Ia30B, KUAKOCTEN U TBEPABIX (KPUCTALIMYECKUX) TeJl. B3auMOCBI3b MEXIY

CBOMCTBaMH BCIICCTB B PAa3HbLIX arp€raTHbIX COCTOSHHUAX W MX ATOMHOMOJICKYJIIPHBIM CTPOCHHUCM. OcobeHHOCTH arperaTHbIX
COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKEHHS.

2. Habmonenue nuddysumn.

3. HaOumronenue siBjaeHUN, OOBSACHAIOIUXCS MPUTSHDKEHUEM WM OTTAJIKMBAHUEM YacTHUL BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. Omenka AuaMeTpa aToMa METOAOM PsIIOB (C UCIONIb30BaHuEM (oTorpadmii).

2. OnpIThI O HAOTIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITbl 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.

Mexanndeckoe aABMKEHME. PaBHOMepHOe M HepaBHOMepHOe aBmkeHHe. Ckopoctb. CpenHssi CKOpPOCTb IIPHU
HEPaBHOMEPHOM JBHKEHUHU. PacuéT myT v BpeMEHU JBUKEHUS.

SBnenue nHepuUU. 3aKOH MHEpUMU. B3anMmoaeicTBre Ten KaK NpUYMHA U3MEHEHUsI CKOPOCTH JBMKEHUS Tesl. Macca Kak
Mepa HHEPTHOCTH Tena. [1noTHoCTh BemecTBa. CBA3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BEIIECTBA.

Cuna kak xapakrepuctuka B3amMmozeucTBus Ten. Cwia ynpyroctd M 3akoH ['yka. M3MepeHue cuibl ¢ IOMOIIBIO
JMHaAMoMeTpa. fIBieHue TAroTeHus U cuia Tsbkectd. Cuila TsShKeCTH Ha Apyrux IiaHertax. Bec tena. Hesecomocts. Cnoxxenue

CWJI, HAIIPABJICHHBIX 10 OAHOW npsmoi. PaBHoxelicTByromas cui. Cuiia TpeHus. TpeHue CKOJIbKEHUs U TPeHUE MoKos. TpeHue
B IIPUPOJE U TEXHUKE.

Jlemoncmpayuu.
Habnromenne MeXaHHYECKOTO JIBHUKEHHS Tela.
N3MepeHne ckopoCTH MPSIMOJIMHENHOTO JBUKECHMUSL.
HalGmonenue siBneHns MHEPIUN.

CpaBHeHHE Macc M0 B3aUMOJIEHCTBUIO TEll.
CrnosxeHue CuJjl, HalpaBJIEHHbBIX 110 OJTHOM IIPSIMOM.
Jlabopamopuvie pabomul u onvimol.

1
2
3
4. Ha6JII-O,Z[CHI/IC HN3MCHCHUSA CKOPOCTHU IIPpHU B3aMMOJICHCTBUU TEII.
5
6
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Ompenenenne CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (ITapUKa B JKUJIKOCTH, MOJIETH JIEKTPUUECKOTO aBTOMOOWIIS U TaK
nanee).

OrnpeneneHue cpeHe CKOPOCTH CKOJIbKEHHS OpyCcKa WM IIapUKa 110 HAKJIOHHOW MJIOCKOCTH.

Ornpenenenre MmIOTHOCTU TBEPAOTO TeNa.

OMBITHL, AEMOHCTPUPYIONIHNE 3aBUCUMOCTh PACTsHKEHUS (eopMarinn) Ipy KUHbI OT TPHIIOKEHHOU CHJITBI.

OnbIThI, IEMOHCTPUPYIOIIKUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJBXKEHHUSI OT Beca Tela U XapaKTepa CONMPHUKACAIOLIUXCS
ITOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTEH M ra3oB.

JHaBnenue. CriocoObl YMEHBIICHUS W YBEJIWUYCHUs JaBiieHus. JlaBieHue ra3a. 3aBHCUMOCTH JIaBJIICHHUS ra3a OT 00bEMa,
temneparypsl. Ilepenaua naBneHusi TBEPABIMU TeJlaMH, KUJKOCTIMU U razamu. 3akoH [lackansa. [lHeBMaThueckue MallvHBI.
3aBUCUMOCTh JIaBJICHUS >XUAKOCTU OT IIyOuHBI. ['mapoctatmdeckuii mapanokc. CooOmaromuecs cocyasl. [ 'mapaBindeckue
MEXaHHU3MBI.

Atmochepa 3emuin u atMmochepHoe pAaBieHue. [IpuyuHBI CylIecTBOBaHUS BO3AYIMIHOM 000j0uky 3emin. OmnbIT
Toppuuennu. M3mepenue atMocpepHOTo MaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HAJ YPOBHEM MOPHI.
[TpuGops! nnst U3MEepeHust aTMOCPEPHOTO TaBICHUSI.

JleficTBue >KMAKOCTH W Ta3a Ha MOTPYyKEHHOE B HUX Teio. BelTanmkuBaromias (apXumenoBa) cuiia. 3aKOH ApxuMena.
[LimaBanue Ten. BoznyxormnaBaHue.

Hemoncmpauyuu.
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3aBUCUMOCTbH JAAaBJEHUS ra3a OT TeMIEPaTyphl.

[Iepenaua naBiieHUs )KUAKOCTBIO U Ta30M.

CooOwaroimecs cocy/bl.

['mapaBnuueckuu mpecc.

[IposiBneHue neicTBUS aTMOCPEPHOTO JABIICHUS.

3aBUCHMOCTD BBITAIKUBAIOIICH CUJIBI OT 00BhEMA OTPYKEHHON YaCTH TeJla ¥ TUIOTHOCTH JKUKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.

VYcnoBue muaBaHUs TeN: IJIABAHUE WIM IOTPYKEHHE Tel B 3aBHCUMOCTHM OT COOTHOILIEHUS IUIOTHOCTEW Tela H
HKUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanmne 3aBHCUMOCTH Beca Teja B BOJAE OT 00bEMA MOTPYKEHHON B KUIKOCTh YaCTH TeJa.
OnpeneneHre BHITAIKUBAIOLIECH CUIIbL, IEMCTBYIOIIEN HA TEIO0, MOTPYKEHHOE B KUJIKOCTD.
[IpoBepka HE3ABUCUMOCTHU BHITAJIKUBAIOLICH CUIIbI, IEMCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT MACCHI TeJa.
OMnBITHL, JEMOHCTPUPYIONINE 3aBUCUMOCTh BBITAIKHUBAIOIICH CHIIBI, JEHCTBYIOMIEH HA TEIO B KUIKOCTH, OT 00BEMa
MOrPYKEHHOM B )KUIKOCTh YaCTH TEJIA U OT INIOTHOCTHU KHUJIKOCTH.

5. KoHCTpynpoBaHHe apeoMeTpa WM KOHCTPYUPOBAHHUE JIOJKHU U OMPEICICHUE €€ IPy30M0bEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIUS.

Mexannueckas paboTta. MoIIHOCTb.

[IpocThle MexaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio paBHOBecusi pberyara. [IpuMeHneHue mnpaBuiia
paBHOBecHs phruara K OJoKy. «3omotoe mpasmio» MmexaHuku. KIIJ[ mpocteix mexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

P w N

Mexanndeckas sHeprust. Kunerndeckas u noreHuuanbHas sHeprus. [Ipespanienre oqHOTro BUa MEXaHU4eCKOM SHEPTUU B
IpYroi. 3aKOH COXpaHEHUs YHEPTUN B MEXAHUKE.
Hemoncmpauyuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnsie padomul u onsimel.
1. Omnpenenenue pabOTHI CHIIbI TPEHUS PU PABHOMEPHOM JABM)KEHUU TeJIa IO TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblUara.
3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.
4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KIIACC

Pasnen 6. TeruioBbie sIBJICHHA.

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPUHU CTPOEHUs BelecTsa. Macca u pa3Mepbl aTOMOB U MOJIEKYI.
OnbITHL, TOATBEPKIAAIOLINE OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Monenu TBEPAOrO, XKHUIKOIO U Ta3000pa3HOro cocTosiHUM BemecTBa. Kpucramumueckue u amopdusie Tena. O0bsicHeHne
CBOMCTB Ta30B, JKUJAKOCTEH W TBEPIBIX TEJI HA OCHOBE IOJOXEHUN MOJIEKYJISPHO-KMHETHYECKOW Teopuu. CmaunBaHUE U
KaIWUIIPHBIC ABJIEHUSA. TEeII0BOE paCIIMPEHUE U CXKATHUE.



Temnepatypa. CBsA3b TemImepaTypbl CO CKOPOCTHbIO TEIUIOBOTO JBMIKEHHS 4acTull. BuyTpeHHss sHeprus. CrocoObl
U3MEHEHUs BHYTPEHHEW SHEpruu: TeIulonepeaadya M CoBeplleHre paboTbl. Buael Temionepenayu: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KonuyecTBo Temnotel. Y aenpHas TETUIOEMKOCTh BelECTBA. TemIo00MEH 1 TETUIOBOE paBHOBECHE. Y PaBHEHHUE TETIOBOTO
Oananca. [lnaBneHne W OTBepJEBaHUE KPHUCTAJUIMYECKUX BEIIECTB. YAeNbHAs TemioTa miaBieHus. [lapooOpazoBanue u
koHaeHcauus. Mcmapenue. Kumenue. VYnaenbHas TemnoTa mnapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEpaTypbl KUIEHUS OT
aTMOC(EPHOro ABJICHUS.

Brnaxnocts Bo3ayxa.

DHeprus TOIUIMBA. Y eNbHAas TEIIOTa CTOPaHUS.

[Mpunnuner pabotel TernoBbix Asurareneit KIIJ[ temnoBoro neuratens. TemnoBble ABUraTeNy U 3allUTa OKpYKarolien
cpensl.

3aKOH COXPAHEHUS U MPEBPALLECHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpauuu.

Ha6mronenne 6poyHOBCKOTO ABUKEHHUSI.
Hab6monenue nuddyszun.
HaGntonenue siBneHnii cMauyMBaHus U KaWJUISIPHBIX SIBJICHUM.
HaGntonenue TeninoBoro pacuimpeHust Tedl.
W3menenue gaBieHus ra3a Npyu U3MEHEHUU 00bEMa U HarpEeBaHUU W OXJIAKICHUH.
[IpaBuna n3aMepeHus TeMiepaTypsl.
Bune! Teruionepenauu.
OxuaxkieHue npu COBEpUIEHUU paOOTHI.
HarpeBanue npu coBepiiieHUM paOOThl BHEIIHUMHU CUJIAMHU.
. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.
. Habnronenue xurenwus.
. Habnrogenue noctosiHCTBA TeMIlepaTyphl MpH MJIaBJICHUU.
13. Mojenu Teru1oBEIX JIBUTaTENICH.
Jlabopamopnsie padomul u onsimel.
1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKECHHUSL.
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OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM MJIU caxapa.
OneIThI 10 HAOTIOJEHUIO TETNIOBOTO PACIIMPEHUS Fa30B, )KUIKOCTEN U TBEPABIX TEIL.
OnpeneneHue qaBieHNs BO3yXa B OAJUIOHE IUIIPUILIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCMOCTD JABJICHUS BO3[yXa OT €ro 00bEMa U HarpeBaHUs W OXJIaXKICHUSI.
[IpoBepka THUIOTE3bl JMHEWHOW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA J>KUJIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TEMIIEPATYPHI.
HabumroneHne n3MeHeHus: BHyTPEHHEN dHEpruu Tea B pe3ysbTaTe TeIionepeadu U paboTsl BHEIIHUX CHIL.
HccnenoBaHue sBJIEHUS TEMIOOOMEHA PU CMEIINBAHUN XOJI0JHON U TOpsiYe BOBI.
Onpenenenne KOJIMUECTBA TEIIOThI, MOTYYSHHOTO BOJAOHM MPHU TEIIOOOMEHE C HarpeThIM METAJUIMYECKUM IIMIIUHIPOM.

10. Onpezenenne yAelIbHON TEMI0EMKOCTH BEILIECTBA.

11. McecnenoBanue npouecca ucrapeHus.

12. OnpezesieHre OTHOCUTENIBHOM BIIQXKHOCTH BO3/1yXa.

13. Onpezenenne yAeIbHON TEIIOTHI TUIABJICHHUS JIBJA.

Pa3nen 7. diaekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onekrpusanus Teil. J[Ba pona aneKTpuuecKux 3apsioB. BzaumoneiicTBue 3apspkeHHbIX Tell. 3akoH KyioHa (3aBUCMMOCTh
CHUJIBI B3aUMO/IEHCTBUS 3apSKEHHBIX TEJ OT BEJIMYUHBI 3apSAT0B U PACCTOSTHUS MEXY TEIaMH).

Onexkrpuueckoe mnozie. Hanpsok€HHOCTh anekTpudeckoro mnouid. lIpuHOuMN cynepno3uumMy 3JIEKTpUYECKUX Iojied (Ha
KaueCTBEHHOM YPOBHE).

Hocurenn »snexkrpuyeckux 3apsaoB. OJEMEHTapHbIA 3yekTpudeckuil 3apsa. Crpoenue artoma. [IpoBomHHMKM U
JUAJIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3aps/a.

ONEeKTpUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHMUS JJIEKTPUUECKOTO0 TOKAa. VICTOYHMKHM IOCTOSSHHOrO TOKa. JlehcTBus
AJIEKTPUYECKOTO TOKA (TEIMJI0BOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJKOCTSIX U ra3ax.

Onekrpuyeckas uenb. Cuiia Toka. JneKkTpuuyeckoe HanpspkeHue. ConpoTHBICHHE IPOBOAHUKA. Y IETBHOE CONPOTUBIIEHUE
BelecTBa. 3akoH Oma i ydactka nenu. [locnegoBarenbHOe U NapajjIeIbHOE COETMHEHUE IPOBOJIHUKOB.

Pabota 1 MOLIHOCTD 3JEKTPUUECKOr0o ToKa. 3akoH Jlkoyns—JIeHna. DnexkTpuueckue Lenyu U NOTPEOUTENH IEKTPUIECKON
sHepruu B ObITy. KopoTkoe 3ambIkaHUE.

[TocTosiHHBIE MarHuThbl. B3auMmoneicTBHE MOCTOSHHBIX MarHuTOB. MarautHoe mnosie. MarHutHoe moje 3eMJIM U €Tro
3Ha4YeHHE Ui KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE MOJE 3JEKTPUYECKOro Toka. [IpruMeHeHHe 3J1€KTpPOMAarHuToB B
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TexHuKe. JleficTBMe MarHUTHOTO TOJIsi HAa MPOBOJHUK C TOKOM. OJEKTPOJABUTATENb IMOCTOSHHOTO TOKa. Vcmosb3oBaHue
AJIEKTPOABUTATEIIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIOPTE.
Omnbitel Dapanes. SABiaeHue snekTpoMarHuTHOM uHaykuuu. [IpaBuno Jlenua. Dnexkrporeneparop. CrnocoObl MONTy4eHUS
AIIEKTPUUECKOU SHEPTHUH. DIIEKTPOCTAHIIMN HA BO30OHOBIISIEMBIX NICTOYHUKAX YHEPTHUH.
Hemoncmpauyuu.
DIIeKTpU3aLUs TEN.
JIBa pona 3JIEKTPUYECKUX 3apsi0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEN.
YCTpONCTBO U AEHUCTBUE DIEKTPOCKOIIA.
DIIEKTPOCTaTUYECKAs] HHAYKIHUS.
3aKOH COXpaHEHUS FIEKTPUUECKUX 3aPsI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JlericTBUS IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUMN TOK B AKHUJKOCTH.
. 'a30BbIi1 pa3ps.
. I3MepeHune cuiibl TOKa aMIeEPMETPOM.
. I3MepeHne 3JIeKTpUYECKOro HAPSKEHUS BOJBTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUHN.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTHU Pa3/IeJICHUS MOJIOCOB MAarHuTa.
. MoaenupoBaHue MarHUTHBIX MOJIEN NOCTOSHHBIX MATHUTOB.
. OnbIT Opcrena.
. MarautHoe nojue Toka. DJIeKTPOMarHur.
. JlelicTBME MarHUTHOTO IMOJISI HA MPOBOJHUK C TOKOM.
. DIIEKTPOABUTATENL OCTOSIHHOTO TOKA.
. UccrienoBanue sIBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIUH.
. OnbiTel Dapages.
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24.
25.

3aBHCHUMOCTH HarpaBJICHWA MHAYKIUMOHHOT'O TOKa OT YCHOBI/Iﬁ €ro BOBHUKHOBCHHMSI.
QHCKTPOFCHCpaTOp ITOCTOAHHOI'O TOKA.

Jlabopamopnsie padomul u onsimel.

1
2
3
4.
5
6

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OMnbITH 110 HAOJIOICHUTO DJIEKTPU3AINY TNl UHAYKITUEH U TIPU COMTPUKOCHOBEHUH.

UccnenoBanue neiicTBUS JIEKTPUUECKOTO MO HA MPOBOTHUKY U AUDJICKTPUKH.

COopka u mpoBepka pabOThI IEKTPUIECKOH TIEMH TOCTOSTHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

H3mepenue u peryianupoBaHue HAMPsKEHUs.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYLIETO Yepe3 PE3UCTOp, OT COMPOTUBICHUS PE3UCTOPA M HAMPSIKEHHUS Ha
pe3ucTope.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH 3JIEKTPUUYECKOTO COMPOTUBJICHUS MPOBOAHMKA OT €ro JJIMHBI, IUIOIIAIN
MOMNEPEYHOT0 CEYSHUS U MaTepuara.

[TpoBepka nmpaBuia CI0KEHUS HAMPSXKEHUN MPU TOCIE0BATEIbHOM COEAMHEHUH IBYX PE3UCTOPOB.

[TpoBepka mpaBuIa 15 CHITBI TOKA TIPH MAPaUIeTLHOM COCTMHEHUH PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.

OrnpezenieHre MOITHOCTH 3JEKTPUUYECKOT0 TOKA, BBIJIEIIEMOI Ha pe3UCTOpE.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO Yepe3 JIAMIIOUKY, OT HAIPsDKEHUS Ha HEeW.

Omnpenenenne KIIJ[ HarpeBaTens.

UccnenoBanne MarHUTHOTO B3aUMOICHCTBUS TTOCTOSTHHBIX MAarHUTOB.

N3yuenre MarHuTHOTO TOJISl TOCTOSTHHBIX MAarHUTOB TIPH MX 00BbEIMHEHUN U Pa3IeICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS KAaTYIIKM C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIpaBJICHUS TOKA B KaTYIIIKE.

N3yuenne neiicTBUS MarHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM.

KoHcTpynpoBanue u uzyueHue paboTbl AIEKTPOJBUTATENS.

N3mepenue KIIJI anekTpoaBUraTeibHON YCTaHOBKH.

OnbITl TO UCCJENOBAHUIO SIBJICHMS JJIEKTPOMATHUTHOM MHIYKUMHU: HWCCIEAOBAHME HW3MEHEHUN 3HAuYeHUs U
HaIpaBJIeHUs UHAYKITMOHHOTO TOKA.
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Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanuueckoe aBwxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENIBHOCTh MEXAHUYECKOTO JBUKEHUS.
PaBHOMepHOE npsiMOIMHENHOE IBH>KeHUE. HepaBHOMEpHOE npsiMoMHENHOE ABMKEeHHE. CpeHss U MTHOBEHHAsI CKOPOCTh Tela
IIPU HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOE TIpsiMosMHEHOE ABrxkeHne. CBoOoanoe nagaeHue. OnbiThl [ammmes.

PaBHomepHoe nBmkeHHe 10 OKpyxkHocTu. [lepmon u wacrota oOpamienus. JluHeitHass W yrjioBas CKOPOCTH.
LleHTpOCTPEMUTENIBHOE YCKOPEHHUE.

[Tepsoiii 3akoH HetoTroHa. Bropon 3akoH Hetorona. Tperunt 3akoH HeroToHa. [IprHUIKN CyTIEpriO3uIMN CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS, CUJIa TPEHUS MTOKOsI, IPYTHE BUIbI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpeHHe CBOOOMHOTrO majeHus. JIBmkeHue ruiaHeT BOKpyr CoiHIa.
[IepBas kocMu4eckast CKOpocTb. HeBecoMOCTh M meperpy3Ku.

PaBHoBecue MarepuanbHOM TOYkH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecwe TBEPAOTO Tejla € 3aKPEIUIEHHOW OChIO
BpamieHuss. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsce Tena. U3menenue umnyiibea. UMImynbC cHilbl. 3aKOH COXPAaHEHHsI UMITYJIbCa. PEaKTUBHOE IBH)KEHHE.

Mexannueckas paboTa 1 MOIIHOCTh. PaboTa cuit TsKecTH, ynpyroctu, TpeHus. CBsi3b sHepruu U padotsl. [loTeHmansuas
DHEPIUus Teja, MOAHATOrO HaJ NMOBEPXHOCTBIO 3eMid. [loTeHmmanbHas 3HEprus ckaTtou NpykuHbl. KuHeTnueckas >HEpPrus.
Teopema 0 KUHETHYECKON IHEPTUU. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

Jlemoncmpayuu.

Habmonenne MexaHn4ecKoro TBUKEHUS Tella OTHOCUTENBHO Pa3HbIX TN OTCUETA.

CpaBHEHHE ITyTEN U TPACKTOPUI ABUKEHUS OJTHOTO U TOTO K€ T€Jda OTHOCUTENBHO PA3HbIX TEJ OTCUETA.
M3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBUKEHUSL.

HccnenoBanre Npru3HaKOB PABHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue aBukeHUs Tesa 1Mo OKPYKHOCTH.
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HaGmronenne mexaHWuecKux SIBICHUW, TPOUCXOIAMMX B cucteme oTcuéra «Temexka» mpu e€ paBHOMEPHOM H
YCKOPEHHOM JIBI’KEHUH OTHOCHTEIIHHO KaOnHeTa (PU3UKH.
7. 3aBUCHMOCTbH YCKOPEHUS TeJla OT MacChl Telia U ICUCTBYIOIICH Ha HErO CHIIBI.



8. HaGmroneHnue paBeHCTBA CUJI IPU B3aWMOACHCTBUHU TEIL.
M3MmeHeHue Beca Tenna Npu yCKOPEHHOM JBUKEHUU.
10. Ilepegada nMiynbca npyu B3aUMOACUCTBUY TEIL.
11. IIpeobpazoBanusi SHEPTUH NPU B3aUMOACUCTBUHU TEJL.
12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aMMOJICHCTBHH.
13. CoxpaHeHHe UMITYJIbCca TPU aOCOTIOTHO YIPYTOM B3aUMOACHCTBUU.
14. HabmroieHue peakTHBHOTO ABM)KEHUS.
15. CoxpaHeHHe MEXaHUYECKON YHEPTUH ITPU CBOOOTHOM IaJICHUM.
16. CoxpaHeHHE MEXAHUUYECKOW SHEPTUH NP ABUKEHUU TeJIA MO JEHCTBUEM MPY>KUHBI.
Jlabopamopuvie pabomul u onvimol.
1. KoHcTpynpoBaHue TpakTa s pa3roHa U JajJbHEHIIEr0 PABHOMEPHOIO JBMYKEHUS IAPUKA UM TEIIEHKKH.
Onpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpyCcKa WM JBUKEHMS IIapHUKa 10 HAKJIOHHOM MJIOCKOCTH.
Onpenenenne yCKOpeHUs Tella P paBHOYCKOPEHHOM JIBHKEHHH 10 HAKJIOHHOMW IIJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTY ITyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBHKEHUH 0€3 Ha4albHOM CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM ABM)KEHHU O€3 HAadallbHOM CKOPOCTH IMYTH OTHOCSTCS KakK Pl
HEYETHBIX YHUCEII, TO COOTBETCTBYIOLIUE POMEXKYTKH BPEMEHU OJIMHAKOBBI.
6. HccimenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTaBJICHUS.
7. Omnpenenenne ko3 HULIMEHTA TPEHUS CKOIBKECHHUS.
8. OmnpeneneHue )KECTKOCTH MPY>KUHBI.
9. Ompenenenue pabOThI CUJIBI TPEHUS IPU PABHOMEPHOM JBMKEHHUH Te€Ja 10 TOPU30HTAIBHON OBEPXHOCTH.
10. Onpenenenue pabOThI CUIIbI YIPYTOCTH IPU NOIBEME IPy3a ¢ UCHOJIb30BAHUEM HEMOBUKHOIO U IOJIBUKHOTO OJIOKOB.
11. MI3yueHune 3aK0Ha COXpPAHEHMS DHEPTUU.
Pa3znen 9. Mexann4yeckue Koj1e0aHUsI U BOJIHBI.
KonebarenpHoe nuxenue. OCHOBHBIE XapaKTEPUCTUKUA KOJEOAHUI: MEepHOJ, 4acToTa, aMIUIMTYAd. MareMaTu4ecKuil u
NpYKUHHBIN MassTHUKU. [IpeBpallieHne s3Hepruu pu KojaedaTeIbHOM JBUKEHHUH.
3aryxawomue KoneOaHnus. BeiHyxneHHble konebanus. Pesonanc. Mexannueckue BojHbL. CBOWCTBa MEXaHMUYECKUX BOJIH.
[IpoonbHbIE U NIONIEpEYHBIE BOJHBL. [[11MHA BOJIHBI U CKOPOCTh €€ paclnpOCTpaHEeHUs. MexXxaHn4eCKrue BOIHBI B TBEPIAOM TeEllE,
CEHCMUYECKNE BOJIHBI.
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3ByK. ['poMKOCTB 3ByKa 1 BeicOTa TOHA. OTpakeHue 3Byka. MH(Dpa3Byk U yabTpa3ByK.
Jlemoncmpayuu.

1
2
3
4.
5
6

Habmonenue xonebanuii e noja ASMCTBUEM CUJIBI TSDKECTH U CHITBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habmronenne BeIHYKI€HHBIX KOJI€0aHUI U pE30HAHCA.

PacmipocTpanenne mpo0abHBIX U MONEPEYHBIX BOJH (Ha MOJIETIH).
Habmioaenre 3aBUCMIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKHI PEe30HAHC.

Jlabopamopuvie pabomul u onvimol.
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7.

Omnpenenenne 4acTOThl U Neproa KoiaeOaHu MaTeMaTUYeCKOTr0 MasiTHUKA.

Omnpenenenre 4acToThl ¥ Nepuoia KoueOaHuil MpyKNHHOTO MasiTHUKA.

HccnenoBaHue 3aBUCMMOCTH IIEpHO/Ia KOJIeOaHUH OABEIEHHOIO K HUTH I'Py3a OT JAJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpro/ia KojaeOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MEepUOJa KoJieOaHH rpy3a, OABEIIEHHOTO K HUTH, OT Macchl Ipys3a.

OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh Mepro/ia KoueOaHuil MPY>KUHHOTO MasgTHUKA OT MAcChl rpy3a M >KECTKOCTH
IIPY>KUHBI.

W3Mepenne ycCKkopeHHs CBOOOHOTO MaJeHMUsL.

Pasznen 10. DiekTpoMarHuTHoOE 1oJie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DIEKTPOMarHUTHOE MoJie. DIIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH. [IIkana 3nekTpoMarHUTHBIX

BOJIH. Vcrionp30BaHue A1€KTPOMArHUTHBIX BOJIH J1JI1 COTOBOM CBSI3H.
DneKTpoMarHuTHas rnpupoaa ceera. CKopocTh cBeTa. BojHOBBIE CBOWCTBA CBETA.
Jlemoncmpayuu.

1.
2.

CBoiiCTBa JIEKTPOMATHUTHBIX BOJIH.
BoHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1.

HBy‘ICHI/IC CBOMCTB QJICKTPOMAardMTHBIX BOJH C IIOMOIIBIO MOOHJIBHOTO TCJIC(l)OHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.



JlyueBass mozenb cBera. Mcrounuku cBera. I[IpsmonuHeiiHoe pacnpocTpaHeHue cBera. 3arMeHuss CosiHua u JIyHBI
Otpaxenue ceta. [lmockoe 3epkaiio. 3aKOH OTPAKEHUS CBETA.
[Ipenomnenue cBerta. 3akoH mpenomieHus csera. [lonHoe BHyTpeHHee oTpaxkeHue cBeTa. Mcronb3oBaHME IOJIHOTO
BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOAAX.
Jlunza. Xox myweil B nuH3e. OnrTuueckas cuctema (oToarmapara, MUKPOCKONA M Teleckoma. ['Ja3 kak omTuyeckas
cucrema. ban3opyKoCcTh U 1aabHO30PKOCTb.
Pasnoxxenue 6enoro ceera B criektp. OnbiTel HptoToHa. Clio’keHre CEKTpalbHBIX 1[BETOB. Jlucnepcus cBeTa.
Jlemoncmpayuu.
[IpAmonnHEHOE pacIpOCTPAaHEHHE CBETA.
OTtpaxeHue cBeTa.
[Tosryuenue n300pakxeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomienue cBera.
OnTryecknii CBETOBO.
Xona mydeil B cobuparoiiei InH3e.
XO0J ny4yelr B pacCenBarOIIEeH JIMH3E.
[Tosryuenue n300paxeHU ¢ TOMOIIBIO JIMH3.
[TpuHuun aeicTBus goroanmnapaTa, MUKPOCKOINA U TEJIECKOIA.
10. Mopmens rnasa.
11. PaznosxeHnue 6enoro cBeTa B CIEKTP.
12. [lomyuenue 6enoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnsie padomul u onsimel.
HccnenoBanye 3aBUCUMOCTH yTila OTPaXKEHUS CBETOBOTO JIyda OT yrila NaJcHUs.
N3ydenne xapakTepuCTHK N300pakeHUs MIPeIMETa B IUIOCKOM 3€pKaie.
HccnenoBanue 3aBUCMMOCTH yIUIA IPEJIOMIIEHUS CBETOBOTO JIy4da OT yTJIa MTaJIeHHs HA TPAHULIE «BO3LyX—CTEKIIO».
[TonyueHnne n300pakeHUM C TOMOIIBIO COOMPAIOIIEH JIMH3BI.
Onpenenenne (HOKyCHOTO pacCTOSHUS U ONTUYECKOW CUIIBI COOMPAIOILEH JINH3BI.
OneIThI IO Pa3JI0KEHNIO OEJI0Tr0 CBETA B CHEKTP.
OnBITHI IO BOCTIPUSATHUIO I[BETA MPEIMETOB MPHU UX HAOTIOACHUH YepPe3 LIBETOBbIE (PUIIBTPHI.
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Pa3nen 12. KBanToBbI€e SIBJIEHHS.

Omneitel Pesepdopaa u mnanerapHas monaens atoma. Mogaenb aroma bopa. Mcnyckanue U MOTJIONIEHHE CBETa aTOMOM.
KBanThbl. JInHEHYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eTa- u ramma-usnydenus. CTpoeHne aTOMHOTO sjpa. HykJIoHHas MOfenb aTOMHOTO Sifpa.
N3otomnel. PannoaktuBHbie npeBpaienus. [lepruoa noypacnaga aTOMHBIX SI€p.

SnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3apsIIOBOTO U MACCOBOTO YMCEN. DHEPTHUsl CBSI3M aTOMHBIX siiep. CBsI3b Macchl U
sHepruu. Peakuuu cuntesa u aenenusd saep. Mcrounnku sHeprun ConHIa U 3BE3I.

SAnepnas sHepreTuka. /[elicTBus paguoakTUBHBIX U31y4YECHHUI Ha )KUBBIE OPTaHU3MBI.

Hemoncmpauyuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka MOHU3UPYIOMIMX U3TYyUCHHI.

6. Peructpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaGnroneHue CrulONIHBIX U JIMHEHYAThIX CIIEKTPOB U3IIyYCHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHNE YHEPTUN YACTHIIHI ITI0 TOPMO3HOMY IyTH (10 hoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOYJIb MPEIHA3HAYEH JIJISi CUCTEMAaTHU3alluid U 0000IIEeHUS! MTPEAMETHOIO COJEPKAHUS U
OMbITa JEATEIbHOCTH, MPUOOPETEHHOIO MPU M3YyYEHUM BCEro Kypca (PU3MKH, a TakkKe JJIsi MOATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY dK3aMeHY Mo (pu3uKe 115l 00ydaroIuXcs, BRIOPABIIMX ATOT YYeOHBIN TPeIMeET.

[Ipy wu3yueHHH JTaHHOTO MOJYJSI PEATU3YIOTCA W CUCTEMaTU3UPYIOTCS BHUJbBI JIESITEIBHOCTH, HAa OCHOBE KOTOPBIX
o0ecreunBaeTcsl JTOCTHKEHUE TPEIMETHBIX M METalpeIMETHbIX IUIAHUPYEMbIX pe3yJbTaTOB 00ydeHus, (opMHUpyeTCs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHMS SIBJCHUW MPUPOJBI U TEXHUKH, OBJIAJICHUE
YMEHUSIMU OOBSACHATH (U3UUECKUE SBJICHUS, IPUMEHSS MOJyUYECHHbIE 3HAHUS, peulaTh 3a/ladyd, B TOM YHCJI€ KauyeCTBEHHbIE U
AKCIEPUMEHTAJIbHBIE.



[TpuHIIMTIIATBEHO AEATETHPHOCTHBIN XapaKTep JAaHHOTO pasielia peaqnu3yeTcs 3a CYET TOTO, YTO OOYJAFOIINECS BBHITOTHSIOT
3aJlaHKsl, B KOTOPBIX UM IIPEjIaraercs:
Ha OCHOBE TOJIYYEHHBIX 3HAHMI pacro3HaBaTh U HAYYHO OOBICHATH (PU3MYECKUE SBJICHUS B OKPYXaIOIIeH mpupoje u
MMOBCEHEBHOM JKU3HU;
WCITOJIb30BaTh HAYYHBIC METObI MCCICAOBAHMS (PU3NUYECKHUX SBICHUN, B TOM YHCIE ISl POBEPKU TUIIOTE3 U TIOTYICHUS
TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh HAy4YHbICE OCHOBBI HanbOoJiee BaXXKHBIX JIOCTHI)KEHHM COBPEMEHHBIX TEXHOJIOTHH, HaNpuMep, MNPaKTHYECKOTro
MCIMOJIb30BaHUs PAa3JIMYHBIX MCTOYHUKOB PHEPrMM HAa OCHOBE 3aKOHA MPEBPAICHHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJOB
DHEPIUH.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

W3ydyenne ¢usnku Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI HAMpaBlIC€HO HA JOCTH)KEHHE JIMYHOCTHBIX,
METaNpPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
B pesynbprate nsydeHus (UMK Ha ypOBHE OCHOBHOIO 00mIero oOpa3zoBaHus y oOywarouierocst OyayT chopMHUpOBaHbI
CJIEIYIOIIME JTUYHOCTHBIE PE3YJIbTaThl B YACTU:
e 1) maTpMOTHYECKOr0 BOCIIUTAHMSA:
e - MPOSIBJICHHE MHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNUCKON (PM3NUYECKOM HAYKU;
e - [ICHHOCTHOE OTHOIIEHUE K JJOCTUKEHUSIM POCCUMCKUX YUEHBIX-(U3HUKOB;
e 2) rpaskIaHCKOIr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
e - TOTOBHOCTb K AKTHBHOMY Y4YacTHIO B OOCYXIEHHU OOIIECTBEHHO 3HAYUMBIX WU JTUYECKUX NPOOJIEM, CBSI3aHHBIX C
MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN (PU3UKU;
e - OCO3HAHHUE BAXXHOCTH MOPAJIBHO-ITUYECKUX IIPUHLUIIOB B JEATEIbHOCTH YYEHOTO;
e 3)3CTETHYeCKOro BOCIIUTAHMS:
e - BOCIHPHUATHE JCTETUYECKUX KauecTB (PU3NYECKOM Hayku: €€ TapMOHMYHOIO IIOCTPOEHMS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:



- OCO3HAHME LEHHOCTU (U3NYECKON HAYKM KaK MOIIHOTO MHCTPYMEHTA MO3HAaHUS MUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHUH,
BAKHEUIICH COCTABJISAIOLIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JH0O03HATEIBbHOCTH, HHTEPECA K UCCIEA0BATEIbCKON €A TEIBHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI H SMOLMOHAJIBHOIO 0JIATONOJIYYHS:

- OCO3HAaHUE IIEHHOCTH Oe30macHoro oOpa3a XU3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHPE, BaKHOCTH MPaBUI
0€30MacHOr0 MOBEACHMSI HA TPAHCIOPTE, HAa JAOpOrax, C JJIEKTPUYECKHMM U TEIJIOBBIM O0OPYJOBaHHEM B JIOMAIIHUX
YCIIOBUSX;

- c(hopMHpPOBAaHHOCTD HaBbIKa pedIEKCUH, IPU3HAHNE CBOETO MPaBa Ha OUIMOKY U TAKOTO K€ IpaBa y IPYyroro 4YeJIOBEKa;

6) Tpy10BOro BOCIIUTAHUS:

- aKTMBHOE€ y4YaCTHE B PEUICHHM IMPAKTUYECKUX 3a/ad (B pamMKax CEeMbH, 00pa3oBaTENbHOM OpraHu3alluu, ropoja, Kpas)
TEXHOJOTMYECKON U COLMAIbHON HApPaBICHHOCTH, TPEOYIOLUIUX B TOM YUCIE U (PU3UUECKUX 3HAHUI,

- HUHTEPEC K NMPAKTUYECKOMY U3YyUEHHUIO NPOo(eccuid, CBA3aHHBIX C (PU3UKOM;

7) 3K0JIOTMYeCKOI0 BOCIIUTAHMSA

- OpHEHTAIlMs Ha MpPUMEHEeHHE (U3NYECKUX 3HAHUU IS pellieHus 3aJad B 00JacTH OKpYKAIoIIeW cpeibl, MIaHUPOBAHUS
ITOCTYTKOB M OLIEHKH UX BO3MOKHBIX IMOCHEICTBUI Il OKPYKAIOLIEH CPEABL;

- OCO3HaHME [VI00ATBHOTO XapaKTepa HIKOJIOTUYECKUX MPOOJIEM U ITyTel UX PEIICHUS;

8) ajanranyuu K M3MEHAIOMUMCS YCIOBUAM COIMAJIBHON M IPUPOIHOI CpPeAbI:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM NPU BBINOJIHEHWH HCCIENOBAHUN W TMPOEKTOB (U3NYECKON HaAMpaBIECHHOCTH,
OTKPBITOCTh OIBITY U 3HAHUSAM APYTHX;

- MIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO J€ATEIbHOCTD;

- IOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUU, B TOM 4HUCIIE€ (POPMYJIUPOBATH UJEU, NOHATHS, TUIOTE3Bl O (PU3MUECKUX
00BEKTaX U SABICHUSIX;

- 0cO3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00J1aCTH (PU3UKU;

- IIJTAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHN HOBBIX (DU3HUECKUX 3HAHUM;

- CTPEMJIEHHE aHAIM3UPOBATh U BBISIBIISITh B3aUMOCBSI3U IPUPO/IbI, 0OIIECTBA U SKOHOMUKH, B TOM YHCJIE C UCTOIb30BAaHUEM
(du3nueCKuX 3HaAHUI;

- OLICHKA CBOMX JAEUCTBUN C YUETOM BIIUSHUS Ha OKPY’KAIOLIYIO CPEAY, BO3SMOKHBIX ITI00AIbHBIX MOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATbBI



B pesynbraTe ocBOeHMs mporpaMmMbl 1o (pU3MKe Ha YpOBHE OCHOBHOTO 0O0Iero odpa3oBaHus y oOywaromerocs OyayT
chopMUpOBaHbl MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOUINE I103HABATEIbHbIC YHUBEpCAIbHbIE Y4YeOHbIC JEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEPCATIbHbIEC YUEOHbIE IEHCTBUS, PETYISTUBHBIC YHUBEPCAJIbHbIC yUeOHbIE T1EHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Ba3oBble Jjornueckue AeiicTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CYILIECTBEHHbIEC TPU3HAKU OOBEKTOB (SIBICHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(DHUKAITNN, OCHOBAHMS /711 000OIICHMS 1 CPABHECHUS;

BBISIBIISITh 3aKOHOMEPHOCTU M TIPOTUBOPEUNS B PacCMaTPUBAEMBIX (paKTax, JAaHHBIX W HAOTIOJEHUSX, OTHOCSIINXCS K
(bU3UYECKUM SIBIICHUSIM;

BBISIBIISITh TPUYUHHO-CIIEJCTBEHHBIE CBA3U MPU U3YYEHUU (DU3UYECKUX SIBIICHUW U TPOIECCOB, JENIaTh BBIBOJBI C
UCIOJIb30BAaHUEM JENYKTUBHBIX U UHAYKTHUBHBIX YMO3aKJIIOUEHUMN, BbIIBUTATh TUIIOTE3bI O B3AUMOCBS3IX (DU3UUECKUX
BEIINYWH;

CaMOCTOSITENIbHO BBIOMPATh CHOCO0 pemieHus y4eOHOU (u3nyueckod 3amaud (CpaBHEHHWE HECKOJIBKUX BapHaHTOB
penieHus1, BLIOOp HarboIee MOJXO0SIIEr0 C YYETOM CaMOCTOSATEIbHO BBIJIEICHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBaTe/ILCKHE JeCTBUA:

UCIIOJIb30BATh BOIIPOCH] KAK UCCIIEN0BATEILCKUI HHCTPYMEHT ITIO3HAHUA;

IPOBOAUTH MO CaMOCTOSITEBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIA (PU3NYECKUN SKCIEPUMEHT, HEOOJbIIOE
UccleIoBaHue (PU3NIECKOTO SBJICHUS;

OLICHMBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMALIHIO, TOTYUEHHYIO B XO/I€ UCCIEAOBAHUS NN SKCIIEPUMEHTA,
CaMOCTOSITENIBHO (hOpMYIMpOBaTh OOOOIIEHUS M BBIBOJABI IO pe3yibTaTaM MPOBEAEHHOIO HAOIIOACHHUSA, OIIBITA,
VCCIICIOBAHNS;

IPOrHO3UPOBATh BO3MOXHOE AalibHEHIIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAK)KE BBLABUIATh MPEANOI0KEHUS 00
VX PA3BUTHH B HOBBIX YCIIOBHUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

NPUMEHSATh PAa3JIMYHbIE METOJbI, THCTPYMEHTHI M 3alPOCHI MPHU MOUCKE U 0TOOpe MH(GOPMAILIMY WA JAHHBIX C YIETOM
PEIIOKEHHON yaeOHOH (hM3UYECKOM 3a1a4u;



aHAJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH HH(HOPMALIMIO PA3IMUHBIX BUAOB U (HOPM IpeICTaBICHHUS;
CaMOCTOSITEJIbHO BHIOMPaTh ONTUMANIbHYIO (hOpMY MpeCTaBICHUS HHPOPMALIMKM U WLTIOCTPUPOBATH pelIaeMble 3aauu
HECJIOKHBIMU CXEMaMH, TMarpaMMamMu, HHOU rpa@uKoi U UX KOMOWHALIUSIMH.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

B Xo7e OOCyXJeHHusi y4eOHOro maTepuana, pe3yibTaToB JIa0OpaTOPHBIX pabOT M MPOEKTOB 3aJlaBaTh BOMPOCHI MO
CyLIeCTBY OOCYyXKJaeMOil TeMbl U BBICKAa3bIBaTh UJEH, HAIllEJICHHbIE Ha pEIIeHHe 3a7aud MU MOAJep)KaHue
OJ1aroxenaTeaIbHOCTUA OOIIIECHNUS;

COMOCTAaBIIATh CBOM CYXKACHHUS C CYXXIEHUSMU APYIMX YYAaCTHUKOB AManora, oOHapyKMBaTh pa3jIMyUE€ U CXOJCTBO
MO3ULIUM;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJUYHO MPEACTABIATh PE3YJIbTAThl BBIMOIHEHHOTO (PU3HUUECKOTO OIbITa (IKCIEPUMEHTA, UCCIEA0BaHUSs, IPOEKTA);
NOHMMAaTh W HCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW M HMHAMBUAYAJbHOM pabOThl MPU PEIICHUH KOHKPETHOU
bu3nIecKoi MpooIEMBlI;

NPUHUMATH LIETTM COBMECTHOM JESTeNIbHOCTH, OPTraHU30BBIBaTh JACUCTBUA MO €€ MOCTIKEHHUIO: PaCHpeeNiaTh pOJiH,
00Cy’XaTh MPOIIECCHI M PE3yJIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIIOCH;

BBITIOJIHATH CBOIO YacTh Pa0OTHI, TIOCTUTasi KAUECTBEHHOTO PE3yJibTaTa M0 CBOEMY HANpPaBJICHUIO U KOOPAUHUPYS CBOU
JEUCTBUS C JPYTUMU YJIEHAMUA KOMAaH/IbI;

OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO KPUTEPUAM, CAMOCTOSITENHHO C(HOPMYIHPOBAHHBIM
y4aCTHUKAaMU B3aMMOJCHCTBHUSL.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH TPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYaLUX, TPEOYIOIUX IS pelieHus (pU3NUeCKUX 3HaHUH;
OPHUEHTHPOBATHCA B PA3NIMYHBIX MOJAXOJAX NPHUHATHS PELICHWN (MHAMBUAYaJIbHOE, MPUHATHE PELICHUS B TpYyIIE,
IPUHATUE PELICHU TPyIoi);

CaMOCTOSITENIbHO COCTaBIISATh AITOPUTM pEIlIeHUsT PU3NUECKON 3a/1a4l WM TJIaHA UCCIIEOBAHMS C yYETOM MMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh NpEAJIaraéMble BApUAHThI PEIICHUN;

Jies1aTh BbIOOp 1 OpaTh OTBETCTBEHHOCTD 3a PEIICHNUE.



CaMOKOHTPOJIL, SMOIUOHAJIbHbIN NHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYallMu U IPEAJIaraTh IUIaH €€ U3MEHEHUS;

OOBACHATh MPUYMHBI JTOCTHKEHHS (HEJOCTUXKEHHUS) pe3yJbTaTOB NEATEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM UYMCJE B XOJ BBINOJHEHHs (PU3MUECKOTO MCCIEAOBAHUS WIN MPOEKTa) Ha
OCHOBE HOBBIX 00CTOSITEIbCTB, N3MEHUBILUXCSI CUTYAIlHi, yCTAaHOBJICHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEH;
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUThb CeOsl Ha MECTO APYroro 4ejoBeKa B XOJi€ CHOopa WM JMCKYCCHMM Ha HAy4YHYK TE€MY, MOHMMAaThb MOTHBBI,
HaMEpEHUS U JIOTUKY JIpyroro;

npuU3HaBaTh CBOE MPABO Ha OMIMOKY MPH pelIeHUH (U3MUECKUX 3a]a4 I B YTBEPKICHUAX HA HAyYHbIE TEMbI U TaKOE
€ MPaBo APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHily oOyueHus B 7 KJjiacce NmpeaMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPa)¥aTh CPOPMUPOBAHHOCTH Y
00y4aromuxcsi yMEHU:

UCIOJIb30BaTh MOHATHA: (PU3NUECKHE U XUMHUECKUE SBJICHUS, HAOIIOACHHUE, SKCIIEPUMEHT, MOJIEb, TUTIOTE3a, €AMHUIIBI
¢u3nueckux BEJMYMH, aTOM, MOJEKYJa, arperatHbleé COCTOSHHMS BemlecTBa (TBEpAOE, JKUAKOE, Tra3000pa3Hoe),
MEXaHUYeCKoe ABIKEHUE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSIMOJIMHEIHOE), TPAeKTOPHsI, paBHOIEHCTBYIOIAs CHUIIa,
negopmanus (ynpyras, miacTudeckasi), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

pasnuuath sBieHus (auddy3us, TEmIoBoe IBMKEHHE YACTHI[ BEIIECTBA, PABHOMEPHOE MBH)KEHUE, HEPABHOMEPHOE
JBUKEHHE, MHEPIUS, B3aMMOJCICTBUE TEJl, paBHOBECHE TBEPIABIX TEN C 3aKPEIUIEHHON OChIO BpallleHHsd, Mepeaaya
JaBleHUs] TBEPABIMH TeJaMM, XHUIKOCTSIMHM W Ta3aMmH, aTMochepHOe [aBjieHUE, IUIaBaHHE TeJ, IPEeBpaIlCHUs
MEXaHUYECKOH PHEPTuu) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMNBITOB, IEMOHCTPUPYIOUIMX JaHHOE
duznyecKoe sBICHUE;

pacro3HaBaTh MPOSIBICHNUE U3YUCHHBIX (PU3NYECKUX SIBICHUN B OKPY’KAIOIIEM MHUPE, B TOM YHCIe (PU3HUUECKUE SBICHUS
B IIPUPOJIE: MPUMEPDI IBIKEHUS C Pa3IMUYHBIMH CKOPOCTSIMHU B KMBOM U HEXXMBOW MPUPOJE, NEHCTBUE CUJIBI TPEHUS B
NpUpPOZE U TEXHHUKE, BIUSIHUE aTMOC(HEPHOTO JaBICHUS HA KUBOW OpraHu3M, IJIaBaHUE PbIO, phIYark B TEJIe YEJIOBEKa,



IIPY ATOM TIEPEBOIUTH MPAKTHYECKYIO 33/1auy B Y4€OHYIO, BBIJICTSATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (DHU3UUECKUX
SIBJICHUU

OMHCHIBAaTh M3YyUYECHHbIE CBOMCTBA T€l U (PU3MYECKUE SBJICHUS, UCMONB3Ys (U3MUYECKUE BEIUYHMHBI (Macca, 00BEM,
IJIOTHOCTh BEWIECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHAS CKOPOCTh, CHJa YIPYIOCTH, CHJIA TSDKECTH, BEC Teja, Cuia
TpeHUs, aBiieHre (TBEPIOTO Tela, )KUIKOCTH, ra3a), BHITAIKUBAIONIAS CUla, MEXaHUYeCKass paboTa, MOIIHOCTh, TUIEUO
CHUJIBI, MOMEHT CHJIBbI, KO3((PHUIIUEHT MOJIE3HOTO ACHUCTBUS MEXaHU3MOB, KUHETUYECKAsI M TIOTCHIINAIbHASI DHEPTHUS ), TIPH
OMHMCAaHUU MPABWIBHO TPAKTOBaTh (U3MUECKUH CMBICT MCIHOJb3YEMbIX BEJIMYMH, UX OOO3HAUYECHHS] U EIUHUIIBI
bu3HYEeCKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3UYECKYIO BEJIMYUHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;

XapaKTEePU30BaTh CBOMCTBA TeN, (PU3NYECKUE SBIICHUS U MPOIIECCHI, UCTONB3YS MPaBUIA CIOKEHUS CUJ (BIOIb OTHOM
npsmoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, MPaBUIIO paBHOBecHs pbryara (0J0Ka), «30JI0TOE MPABUIION
MEXaHUKH, 3aKOH COXPAHEHMS MEXaHWYECKOW HHEPruu, MpU ATOM [1aBaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA H
3alMChIBATh €70 MATEMATUYECKOE BBIPAKEHNUE;

OOBACHITh (DM3UYECKUE SBJIICHMS, TIPOIECCHl W CBOWCTBA TEJI, B TOM UYHCIE€ W B KOHTEKCTE CHUTYaIlHi
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBISTh MPUYMHHO-CICACTBEHHBIE CBS3H, CTPOUTH OOBsSCHEHHE W3 1-2
JIOTUYECKUX IIaroB ¢ omnopol Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUM, (U3UYECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemarh pacuéTHbIC 3a7a49i B 1—2 MelCTBHSI, HCTIONB3YS 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOITNE (DU3UIECKUE BETMIMHBI: Ha
OCHOBE aHajiM3a yCJIOBUS 3aJla4Ml 3alUCHIBATh KPATKOE YCIOBHE, MOJCTABIATh (DU3UUYECKHE BEIMYUHBI B (POPMYIIBI H
MIPOBOJIUTH PACUEThI, HAXOAUTH CIIPABOYHBIC JaHHBIC, HEOOXOMUMBIE JJI PEIICHHS 3a7a4, OIICHUBATh PEATMCTUIHOCTh
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacrno3HaBaTh MpoOJEMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIU (U3HMUECKUX METO/OB, B ONMMCAHUM HUCCIEAOBAHUS
BBIJICTISITh MPOBEPSAEMOE MPEINOJ0KEeHUE (TUMOTe3y), pa3ivudyaTh W HUHTEPIPETUPOBATH IOJYYECHHBIM pe3yJibTar,
HAXOJIUTh OIMMHUOKH B XOJ€ OIBITA, /IeJaTh BRIBOJIBI TIO €T0 PE3ybTaTaMm;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (DU3NYECKUX SBIECHUN WIM (PU3NYECKUX CBOMCTB Tel: (OPMYIMPOBATH
poOBepseMbIe MPEATION0KEHHs, COOMPaTh YCTAHOBKY M3 MPEAJIOKEHHOrO0 O0OpYAOBaHMS, 3alMChIBATh XOJ OMbITA U
(bopMyIMpOBaTH BHIBOIBI;



BBITIOJTHATH TIPSIMBbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MAacChl Tela, 00bEMa, CHIIBI I TEMIIEPATYPhI C UCTIOIb30BAHUEM
aHAJIOTOBBIX U IIU(PPOBLIX TPHOOPOB, 3aMUCHIBATH IMOKA3aHUS MPUOOPOB € YUETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH
W3MEPEHNM;

MPOBOJIUTh HCCIEOBAHUE 3aBUCUMOCTH OJHOW (DU3WYECKON BEIWYMHBI OT JPYrOoMl C HCIOJB30BAHUEM MPSIMBIX
U3MEpPEeHUI (3aBUCUMOCTH IYTH PABHOMEPHO MABWXKYIIETOCS TeJla OT BPEMEHH [IBIDKCHUS TeJa, CHJIBI TPCHUS
CKOJILKEHHUSI OT Beca Telia, KauyecTBa OOpaOOTKH TMOBEPXHOCTEW TEN W HE3aBUCUMOCTH CUJIBI TPEHHUS OT TUIOIIAIH
COTPUKOCHOBEHHS Tell, CHUJIBl YIPYTOCTH OT YIJTMHEHHs TPYKUHBI, BRITAIKHBAIOIICH CHIIBI OT 00BhEMa MOTPYKEHHON
YaCTH TeJIa U OT TUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJia, OT TIyOWHBI, HA KOTOPYIO TIOTPYKEHO
T€JO0, YCIIOBUM IJIABaHWS TEJ, YCIOBUU PaBHOBECHS phluara W OJIOKOB), Y4aCTBOBaTh B ILIAHUPOBAHUHM Y4EOHOTO
WCCJICIOBaHMsI, COOMPATh YCTAaHOBKY W BBIMOJHATh HW3MEPEHHs, CIEAys NPENIOKCHHOMY IUlaHy, (DUKCHPOBATH
pe3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIWYUH B BHJIE MPEIJIOKCHHBIX TaONHIl M TpaduKOB, JEnaTh
BBIBO/IBI 110 PE3yJIbTaTaM HCCIICIOBAHMS,

NIPOBOIUTH KOCBEHHBIE M3MEpPEHHUs (PU3NYECKUX BEIMYUH (IUIOTHOCTH BEIECTBA JKUIAKOCTH M TBEPAOTO Tejia, CHIIa
TPEHUSI CKOJBKCHHS, JaBIIEHNE BO3/yXa, BHITAIKUBAIONIAS CHUJIA, IEUCTBYIONIAsl HA MOTPYKEHHOE B JKUIKOCTH TEJO,
KO3 (PUIMEHT MOJIE3HOTO MEHUCTBUSI MPOCTHIX MEXAHU3MOB), CIEAYS MPEAJIOKEHHOW WHCTPYKIMH: TPU BBITOJTHCHUH
U3MEPEHHI cOOMpaTh IKCTIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAUEHUE HCKOMOU BEIIMYUHBL;

co0JIIo1aTh TIpaBUJIa TEXHUKU O€30ITaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

yKa3blBaTh TNPHUHIMIBI JEACTBHSI TPHUOOPOB H TEXHUYECKHX YCTPOWCTB: BEChI, TEPMOMETP, JIUHAMOMETD,
COOOIIAIOIITUECS COCYIBI, 0apOMETp, pbIvar, OIBYXKHBIN U HEMOIBYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTD;
XapaKTEPU30BaTh MPUHIINAIBI TEUCTBHUS U3YyYEHHBIX TPHOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPON Ha WX OMUCAHUSA (B
TOM YHCJIE: TMOAIMMUITHUKHA, YCTPOHCTBO BOJONPOBO/AA, THAPABIUYECKUI IMpecc, MAaHOMETpP, BBICOTOMEp, MOPITHEBOU
HACOC, apeoMEeTp), UCTOIb3Ys 3HAHHsS O CBONCTBaX (U3MYECKUX SIBICHUH W HEOOXOAMMbIE (DU3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH NMPUMEPHI (HAXOIUTh WH(MOPMAIMIO O MPUMEpax) MPAKTHUECKOTO MCIOIh30BaHMs (PU3NUECKUX 3HAHWHA B
TIOBCETHEBHOM XM3HU IS oOecriedeHrsi 6€30MacHOCTH MPH OOpaIIeHUuH ¢ TPUOOpaMU U TEXHUIECKUMHU yCTPOMCTBAMH,
COXPAHEHHUS 3I0POBbs U COOTIOICHUS HOPM IKOJIOTUYECKOTO TMOBECHHUS B OKPYKAIOIIEH Cpe/Ie;



OCYIIECTBIISITh OTOOpP UCTOYHUKOB MH(OpManmu B HTEpHETE B COOTBETCTBUH C 33JaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha
OCHOBE MMEIOIIMXCS 3HAHUN U MyTEM CPABHEHMS Pa3IMUHBIX UCTOYHHMKOB BBIACIATH UHPOPMALUIO, KOTOPas SBISETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOI];

UCIIONIb30BaTh TMPHU BHINOJHEHUH YUEOHBIX 3a/llaHuil HAay4YHO-TIOMYJSIPHYIO JIUTEPATypy (PU3UYECKOTO CONEpIKaHUs,
CIpaBOYHBIE MaTepHalbl, pecypchl cetu MHTepHeT, BnajeTh npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/aBaTb COOCTBEHHBIE KPATKHE NMUCbMEHHBIE U YCTHBbIE COOOLIEHHS Ha OCHOBE 2—3 HMCTOYHMKOB HH(pOpMaluu
(u3MYECKOr0 COAEpKaHuUs, B TOM YUCIE MyOJINYHO JIeiaTh KPAaTKUE COOOLIEHHS O pe3yJibTaTaX MPOEKTOB WM y4€OHBIX
UCCIIEIOBaHUM, TP 3TOM I'PaMOTHO HCIIOJIb30BaTh M3YUYECHHBIN MOHATHHHBIN ammapar Kypca (HU3WKH, COIMPOBOXKIAThH
BBICTYIUUIEHUE NTPE3EHTALIUEH;

IPU BBIIOJIHEHUM Y4Y€OHBIX IPOEKTOB U HCCIEIOBAaHUI paclpenensTh OOA3aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMU 3aJla4aMHU, CJIEIUTh 32 BBIIOJHEHUEM IUIaHA ACHCTBUM, aJ€KBaTHO OLEHUBATh COOCTBEHHBIN BKJIAJ B
NEeATEIbHOCTD IPYIIIBI, BBICTPAUBATh KOMMYHHMKAaTHBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koniy oOydenus B 8 Kijiacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPakaTh CPOPMHUPOBAHHOCTH Y
00y4aromuxcsi yMEHU:

UCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE ABMKEHHE aTOMOB M MOJIEKYJ, arpEraTHbIE COCTOSHUS
BEIIECTBA, KPUCTAUIMYECKUE M aMOp(HBbIE Tela, HACBHIIICHHBIH M HEHACBHIIICHHbIM Map, BIAXKHOCTh BO3/YXa,
TeMIIepaTypa, BHYTPEHHSIA SHEPTUsl, TEIJIOBOM JABUIATEIb, JIEMEHTAPHBINA 3JIEKTPUYECKHUN 3apsi/l, FIEKTPHUUECKOE MOJIE,
IPOBOJHUKH U JTUAIEKTPUKH, TOCTOSHHBIN JIEKTPHUYECKHUI TOK, MArHUTHOE MOJIE;

paznuyarh SIBIEHUS (TEIUIOBOE pacCIIMpPEHUE M C)KaThe, TEIUIoNepeaayda, TEIUIOBOE pPAaBHOBECHE, CMadyHMBaHUE,
KaNWUISIpHbIE ~ SIBJICHUS, HWCHApeHue, KOHACHcAllus, IUIaBJICHHE, KpUCTauM3anus (OTBepJeBaHKE), KHUIICHUE,
Terionepeaaya (TEIIONpPOBOIHOCTh, KOHBEKIIMS, U3IIYYCHHE), JIEKTpU3AIUs Tell, B3AUMOJIEHCTBUE 3apsI0B, IEUCTBUS
AIIEKTPUYECKOr0 TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOJIECHCTBUE MArHUTOB, IEHCTBHE MAarHUTHOIO MOJISl HA MPOBOJAHUK C
TOKOM, 3JIEKTPOMarHuTHAasT MHAYKLMS) [0 ONHCAHUI0 MX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHUE U3YUYECHHBIX (PU3HUECKHUX SIBJICHUH B OKPY>KAIOIIEM MUPE, B TOM YHCIIe PU3NYECKUE SIBJICHUS
B NPUPOJAE: MOBEPXHOCTHOE HATSIKEHHE M KANWUIAPHBIE SIBICHUS B MNPUPOAE, KPUCTAIUIBI B IPUPOJE, HU3ITYyUYCHHE
ConHua, 3amMep3aHue BoJI0EMOB, MOpCKUe Opu3bl, 00pa3oBaHHe POCHI, TYMaHa, UHEs, CHETa, DJIEKTPUUECKUE SBIICHUS B



atMoc(epe, 3JEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE T0JI€ 3eMIIH, Aperd MoI0COB, POIb MATHUTHOTO OIS IS
KU3HU Ha 3emje, MOJSIPHOE CHUSHHE, MNP STOM IMEPEBOAMTHh NPAKTHUECKYIO 3aJadyy B Y4eOHYIO, BBIIEIATH
CYLIECTBEHHbBIE CBOMCTBA (IIPU3HAKN) (PU3NUECKUX SBJICHUM;

OMKCHIBATh M3YYECHHBIE CBOICTBA Tel M (PU3WYECKUE SIBICHUS, HCHOIb3ys (U3MUECKHE BEIMYMHBI (TEMIEparypa,
BHYTPEHHSISI JHEPrus, KOJMYECTBO TEIUIOTHI, YZEIbHAs TEIUIOEMKOCTH BELIECTBA, YJEIbHAs TEILIOTA ILJIABJICHHMS,
ylIenabHas TeIioTa MmapooOpa3oBaHUs, yAeldbHAas TEIUIOTa CropaHHsl TOIUIMBA, KO3((UIMEHT MOJIE3HOTO IEeWUCTBUS
TEIJIOBOM MaIllMHBI, OTHOCHUTEIbHAs BIIAJKHOCTb BO3JyXa, DJJEKTPUYECKHM 3apsj, CWIa TOKA, DJIEKTPUYECKOE
HaNpsDKEHUE, COMPOTUBIICHUE TPOBOAHMKA, YJEIbHOE CONPOTUBIIEHNE BEILIECTBA, PA00OTa U MOILIIHOCTD 3JIEKTPUUECKOIO
TOKA), IPU ONMUCAHUMU MPABUIBLHO TPAKTOBATh (PU3WUYECKUI CMBICI MCIOJNb3yEMbIX BETUYHH, 0003HAYCHUS] U €TUHUIIBI
bu3nYECKUX BEIUYUH, HAXOIUTH (DOPMYIIbI, CBSA3BIBAIOLINE JAaHHYIO (PM3MUYECKYIO BETUYHMHY C APYTUMHU BEIHMYWHAMH,
CTPOUTH IPapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3NUECKUE SBJICHUS U MPOLIECCHI, UCIIONb3Ysl OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-
KWUHETUYECKOW TEOpUM CTPOEHMS BEIECTBA, NPUHLUII CYNEPHO3ULMM Ioyied (Ha KaueCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsana, 3akoH Oma g ydyacTka uenu, 3akoH Jkoyns—JIeHna, 3aKOH COXpaHEHUs SHEPIHH, MPU TOM
JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIMCHIBATh €r0 MATEMATUYECKOE BHIPAKEHUE;

OOBACHATH (PU3HUECKUE MTPOLIECCH] M CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTyalluil IPAKTUKOOPHUEHTHPOBAHHOTO
XapakTepa: BbIBISATh IPUUYUHHOCIIEACTBEHHBIE CBSA3H, CTPOUTh 00BICHEHUE U3 1—2 JIOTMYECKUX 111aroB C ONOpoy Ha 1—
2 U3y4YEeHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUN, GPU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacuéTHbIC 3a/1a4 B 2—3 AEMCTBUS, UCIIONb3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (PU3NUECKHE BETUYMHbBI: Ha
OCHOBE aHaJIN3a YCJIOBMS 3aJ1a4 3allMChIBATh KPAaTKOE YCJIOBHE, BBIABIATh HEAOCTATOK AAHHBIX I PELICHUS 3a7a4H,
BbIOMpaTh 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE ISl €€ pElIeHUs, MPOBOAUTH PACUETHl U CPABHMBATH I1OJYYEHHOE
3HaueHUE (PU3NYECKON BETMUYHNHBI C U3BECTHBIMU JIAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOUIM (U3UYECKUX METOJOB, HCIOJB3Yysl OMHMCAHUE
VCCIICOBAHNSI, BBIACIATH IPOBEPAEMOE IMPEANOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IIOPSAAKA IPOBEIACHUSA
VICCJIEIOBAHMSL, 1€JaTh BBIBOJIBI;

IPOBOAUTH OIBITHI MO HAOMIOAEHUIO (DU3MYECKHMX SIBICHUN WIM (U3NYECKUX CBOMCTB TeNl (KalWJUIAPHBIE SIBICHUSA,
3aBUCHUMOCTb JABJICHUS BO3JlyXa OT €ro 00bEMa, TEMIEPATypbl, CKOPOCTU IPOLECCa OCThIBAHUS M HAarpeBaHUs IpU
U3Iy4EHUH OT LIBETa H3Iydarowmed (MOorIonarmei) MOBEepXHOCTH, CKOPOCTh HWCIApPEHUs BOJABI OT TEMIIEpaTyphl



KUAKOCTH U IUIOM@AAM €€ TOBEPXHOCTH, DJIEKTpPU3alus Tel M B3aUMOACUCTBHE DSJICKTPUUECKUX 3apsoB,
B3aMMOJICHCTBHE TOCTOSHHBIX MAarHUTOB, BH3YalM3allds MArHUTHBIX I0JIell TOCTOSIHHBIX MAarHUTOB, JEHCTBHS
MarHUTHOTO TOJIS HAa IPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA JIEKTPOIBUTATENSI TIOCTOSIHHOTO TOKA):
dbopMynupoBaTh MPOBEPsIEMbIE MPEANOI0KEHHSI, COOMpPaTh YCTAHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHUs, ONUCHIBATH
X0/ OTBITa U (POPMYJIUPOBATH BHIBOJIBI;

BBITMIOJHATh MPSIMbIE M3MEPEHHs] TEMIEPATypbl, OTHOCHUTEIBHON BIIAXXHOCTU BO3AyXa, CHJIBI TOKA, HAIMPSHKEHHUS C
UCITIOJIb30BAHUEM aHAJIOTOBBIX NMPHOOPOB M JAaTYUKOB (PU3MUYECKUX BEIMYWH, CPAaBHUBATh PE3yJbTaThl U3MEPEHUH C
y4E€TOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

IPOBOANUTH MCCIEAOBAHUE 3aBHCUMOCTH OJHOM (PU3MYECKOW BEIWYHHBI OT JPYrOl C HCIIOJIB30BAHUEM MPSMBIX
U3MEPEHHI (3aBUCMMOCTh COMPOTHUBIICHUS MPOBOJHUKA OT €r0 JJIUHBI, TUIOMIAIA MOMEPEYHOr0 CEYSHHs U YIEIbHOTO
COIPOTHUBIJICHUSI BELIECTBA MPOBOAHMKA, CHUJIBI TOKA, WAYILEro 4epe3 MPOBOAHMK, OT HAMPSDKEHHs Ha MPOBOIHUKE,
UCCIIEIOBAaHUE IOCIEA0BATEIFHOTO W TapajyIeIbHOTO COEIUHEHUH NPOBOJHHUKOB): IUIAHUPOBATH HCCIEIOBAHUE,
coOMpaTh YCTAHOBKY M BBITIOJHITH U3MEPEHUs, CIIeAys MPEATIOKEHHOMY TUTaHy, (PUKCUPOBAThH Pe3yJIbTaThl OTYYESHHOM
3aBHCHUMOCTH B BUJI€ TaOJIHUIl U TpaduKOB, 1eJaTh BHIBOABI MO PE3yIbTaTaM UCCIEAOBAHUS;

IPOBOAUTH KOCBEHHBIE HM3MEPEHMsI (PU3NYECKUX BENWYHH (yAelbHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBIICHUE
NPOBOJHMKA, pab0Ta M MOIIHOCTH DJIEKTPUYECKOTO TOKA): IJIAHMPOBATH M3MEpPEHUs, COOMPATh IKCIEPHUMEHTAIbHYIO
YCTaHOBKY, CIIeAYs MPEAIOKEHHON HHCTPYKIIUH, U BEIYUCIIATH 3HAUEHUE BETTMUNHBL;

coOroAaTh MpaBuiia TEXHUKH 0€30MacHOCTH Ipu padoTe ¢ 1a00paToOpHBIM 000PYI0BaHUEM;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS U3YUCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPON HA MX OMUCAHUS (B
TOM 4YHCJE: CHCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, mapoBas TypOMHA, aMIEpPMETp, BOJIBTMETP, CUETUHK
AIIEKTPUUECKOM HIHEPTUH, JJIEKTPOOCBETUTENbHbIE MNPUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPHOOpPHI  (TIpUMEpPHI),
AIIEKTPUUECKUE MPEIOXPAHUTENH, DIIEKTPOMArHUT, 3JIEKTPOABHUraTeNlb IOCTOSHHOTO TOKa), MCIONB3ysl 3HAHUS O
CBOICTBaxX (PM3NUYECKUX SIBICHUN U HEOOXOANMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIEe TEXHUYECKHE YCTPOICTBA U U3MEPUTENbHBIE TPUOOPHI 10 CXEMaM U CXEMaTUYHBIM PUCYHKaM
(PKUIKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETpP, TUTPOMETP, ABUTaTellb BHYTPEHHEIO CrOpaHHs, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMBI AJIEKTPUUYECKHX LIEeTIeH ¢ MOCIeA0BAaTEIbHBIM M MapajlIeIbHBIM COSIMHEHUEM HJIEMEHTOB,
pasznuyasi yCIOBHbIE 0003HAYEHHUS DIIEMEHTOB JICKTPUYECKHX IIeTIeH;



IPUBOAUTH NMPUMEPHI (HAXOIUTh WH(MOPMAIUIO O MPUMEpax) MPAKTHUECKOTO HCIOIh30BaHMs (PU3NUYECKUX 3HAHWH B
MOBCEIHEBHOM KU3HU JJIs1 0O0ecneueHrsi 06€30MacHOCTU MpU oOpalieHuu ¢ TpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUS 3I0POBbS U COOJIIO/ICHUS] HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPYIKAIOIIEH cpejie;

OCYIIECTBIISTh MOUCK MHpOpManmu (Ppu3ndeckoro copepxanus B MIHTepHETE, HA OCHOBE UMEIOIINUXCS 3HAHUNA U MyTEM
CpaBHEHUS JOMOJHUTEIBHBIX UCTOYHUKOB BBIJAEIATH MHPOPMAIHMIO, KOTOpask SBISECTCS MPOTHBOPECUYUBON WM MOXKET
OBITH HEJIOCTOBEPHOA;

WCIIOJIB30BaTh MPHU BBIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIONMYJISIPHYIO JIUTEpaTypy (U3UUECKOTO COJepKaHMS,
CIIpaBOYHBIE MaTepHuasbl, pecypchl ceTu MHTepHeT, BlaaeTh NMpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, IIpeoOpa3oBaHUs
uH(OpPMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpaTKWE YCTHBIE COO0OImeHus, o0000mas WHGOPMAIMI0 W3 HECKOJIBKUX
HUCTOYHUKOB (PU3MYECKOTO COJAEp)KaHUs, B TOM 4YHCJIE MyOJUYHO TMPEACTABIATh PE3yNbTaThl MPOEKTHOM WIH
HCCIIeIOBATENIbCKOM JEATEeIbHOCTH, TPH ATOM TPAMOTHO HCMOJb30BaTh M3YyUYCHHBIM MOHATHUHHBINA ammapar Kypca
(bU3UKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3CHTAIIUCH;

IIPY BBITIOJTHEHNUN YY€OHBIX TIPOEKTOB M MCCIICIOBAHNN (PU3NYECKHUX MPOIIECCOB PACTIPEALIISITH O0S3aHHOCTH B TPYIITIC B
COOTBETCTBUHM C TIOCTaBJICHHBIMHU 3aJa4aMH, CJICIUTHh 3a BBIMOJHEHUEM IUIaHA JIEUCTBUM W KOPPEKTUPOBATH €TO,
aJIcKBaTHO  OIIGHUBATh COOCTBEHHBIM BKJIaJ B JACATEILHOCTb TPYIIbI, BBICTPAaUBaTh KOMMYHUKATHBHOE
B3aMMO/ICHCTBHUE, TIPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K koniy oOydenus B 9 kiiacce npeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh CPOPMHUPOBAHHOCTH Y
00y4aromuxcsi yMEHU:

UCIIOJIB30BaTh IMOHATHUSA: CHUCTEMAa OTCUETa, MaTepuaibHas TOYKA, TPACKTOPHs, OTHOCUTEIBHOCTb MEXAHHYECKOIrO
NBUKeHusA, nedopmanus (ympyras, IJIacCTHYECKasi), TpeHHe, LEHTPOCTPEMHUTEIbHOE YCKOpPEHUE, HEBECOMOCTh H
neperpy3ku, UEHTP TAKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHUYECKHE
KOJIeOaHWS W BOJHBI, 3BYK, MHPPA3BYK U yJIbTPA3BYK, SJICKTPOMATHUTHBIC BOJIHBI, IIKaTa SJIEKTPOMATHUTHBIX BOJH,
CBET, OJM30PYKOCTh W JATbHO30PKOCTh, CIIEKTPHI WCIyCKaHUS M MOTJOLIEHUs, ainb(a, O0era- U ramma-u3JIydeHus,
W30TOIIbI, SIZIEPHAS SHEPIETHKA,

pasznuyaTh siBJIeHUs (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHENHOE JBUXKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE MaJIeHUE TeJ, PAaBHOMEPHOE IBUXKEHHE MO OKPY)KHOCTH, B3aUMOJICMCTBHE TeJl, PEAKTUBHOE
IBUKEHHE, KoJjeOaTenbHOe IBMKEHHE (3aTyXalollue M BBIHYXICHHbIE KOJieOaHUs), pE30HAHC, BOJHOBOE IBM)KCHHE,



OTPAKEHUE 3BYKa, NPSIMOJIMHEHMHOE pPACHPOCTPAHEHHUE, OTPAKEHHE W MPEIOMIICHHUE CBETA, IOJHOE BHYTPEHHEE
OTpaXEHHE CBETa, pa3JIOKEHUE OEoro CBeTa B CHEKTP M CJIOKEHHUE CIEKTPalIbHBIX LIBETOB, JMCIIEPCHUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BOSHUKHOBEHUE JMHEHYATOr0 CIEKTpa M3JIY4YECHHs) IO ONMHMCAHUIO UX XapaKTEpPHBIX
CBOICTB U Ha OCHOBE OTIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHNE N3YYCHHBIX (PU3NUYECKUX SBJICHUHN B OKPYXKAlOIIeM MHUpeE (B TOM yHciie (pU3NUecKue sBICHUS
B IIPUPOJE: NMPUIUBBI U OTIUBBI, JBHKEHUE TU1aHET COJTHEYHOW CUCTEMBI, PEAKTUBHOE JIBM)KEHHUE KUBBIX OPraHU3MOB,
BOCIIPUSITUE 3BYKOB JKHUBOTHBIMU, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHAMH, 9XO0, LIBETA TEJ, ONTUYECKUE SIBIICHHUS
B MpUPOJE, OMOJIOrMYECKOe IEHCTBUE BUAUMOIO, YJIBTPapUOJETOBOIO M PEHTTEHOBCKOIO M3JyYEHUM, €CTECTBEHHBIN
panvoaKkTUBHBIM (QOH, KOCMHUYECKHE JIyud, pPaJUOAKTUBHOE W3JIy4€HHE MPHUPOAHBIX MHHEPAJIOB, JEHCTBHE
panvOaKTUBHBIX M3JIyYCHUH Ha OpPraHM3M YeNOBEKa), MPHU 3TOM IEPEBOJAUTH MPAKTUUYECKYIO 3aJady B y4eOHYIO,
BBIJIEJISATh CYLIECTBEHHbBIE CBOWCTBA (IPU3HAKHN) (PU3UUECKUX SBICHU;

ONKCHIBATh H3YUYEHHBIE CBOMCTBA T€l M (PU3MUECKHE SBICHMS, HUCHOJb3ys (PU3MUECKHE BEIMYUHBI (CpEAHssl U
MI'HOBEHHAsl CKOPOCTb TeJla IPU HEPABHOMEPHOM JIBH)KECHUH, YCKOPEHHUE, ITIEpEMELICHUE, Iy Th, YIJIOBass CKOPOCTh, CUJla
TPEeHHUsI, CUJIa YIPYTOCTH, CUJIAa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJCHHUs, BEC Tella, UMIYJIbC TEJa, UMITYJIbC CHUJIIBI,
MexaHu4yeckas paboTa M MOIIHOCTb, MNOTEHLUHMAJbHAs JHEPrHs TeNa, MOJHATOrO0 HaJ MOBEPXHOCTHIO 3EMIIH,
NOTCHIMAJIBHAS SJHEPTUS CKATOW NMPY>KUHBI, KWHETUYECKAsk YHEPT s, ITOJIHASI MEXAaHUYECKasl DHEPTUs, IIEPUOJ U YaCTOTA
KoJie0aHul, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MTOKA3aTelb MPEIOMIIEHHs CpEebl), IPU
OMMCAHUU MPABUJIBHO TPAKTOBATh (PU3NYECKUI CMBICT UCIOJIB3YEMBIX BETMYMH, 0003HAYEHUS U SAUHUIIBI (PU3MUYECKUX
BEJIMYMH, HaXOAUTb (DOPMYIbI, CBS3BIBAIOLIME NAaHHYIO (U3UYECKYIO0 BEIMYMHY C IPYTMMH BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4yeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3MUECKHUE SIBICHUS M IPOLECCHI, UCIOJB3Ysl 3aKOH COXPAHEHUS SHEPruH, 3aKOH
BCEMHMPHOT'O TATOTEHUS, IPUHLUI CYNIEPIIO3ULIANA CUJI, IPUHLUII OTHOCUTEIBHOCTH [ anwiies, 3akoHsl HprOTOHA, 3aK0H
COXPAaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiA0BOT0 U MacCOBOT'O YHCEI
IpU SIIEPHBIX PEAKIMSIX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alHCHIBATh €0 MaTeMaTHYECKOe
BBIPAKCHHE;

OOBACHATH (PU3HUECKUE MTPOLIECCH] M CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTyalluil IPAKTUKOOPUEHTHPOBAHHOTO
XapakTepa: BbISIBIISITh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB ¢ ONOPOH Ha 2—
3 M3y4YEeHHBIX CBOMCTBA (PU3NYECKUX ABICHUHN, PU3NUECKUX 3aKOHOB MJIA 3aKOHOMEPHOCTEH;



pemiate pacu€THble 3a7aud (OMMparoOUIMecss Ha CHUCTeMy U3 2—3 ypaBHEHHi), HCIOJIb3Yys 3aKOHBI U (OPMYJIBI,
CBsI3BIBANOINME (PM3MUECKHE BEITMYMHBI: HA OCHOBE aHAIIM3a YCJIOBHUS 3a/laydl 3alUCHIBATh KPAaTKOE YCIIOBHE, BBISBISATH
HEJOCTAIONINE WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIC NSl PEIICHHS, MPOBOIUTH
pacuéThl U OLIEHUBATH PEATMCTUYHOCTH MOTYYECHHOTO 3HAUYEHUS (PU3NUECKON BETUUUHBI;

pacmo3HaBaTh MNPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU TOMOUIM (U3NYECKUX METOJOB, HCMOJB3Yysl OMHCAHUE
UCCIICJIOBaHMsI, BBLICNATH IMPOBEPsIEMOE MPEANOJOKEHHUE, OLEHUBATh MPABUIBHOCTh TMOPSAAKAa MPOBEICHUS
WCCJICIOBAHMSI, IENaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YIbTaThl HAOIIOACHHIA U OTIBITOB,

MIPOBONUTH OMBITHI TI0 HAOIIOACHUIO (PU3NYCCKUX SIBICHUN MM (GU3NYECKUX CBOWMCTB TeJ (M3yuye€HUE BTOPOTO 3aKOHA
HeloToHa, 3aKk0Ha cCOXpaHEHHs HEPTUH, 3aBUCUMOCTh MEPHOa KOJIeOaHU MPY>KUHHOTO MasgTHUKA OT MacChl rpy3a u
KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT aMIUIUTYAbl MaJbIX KOJICOaHMI, MPSIMOJUHEIHOE pacnpoCTpaHEHHE CBETa,
pasnokeHue OeNoro cBeTa B CIEKTP, M3yUYEeHUE CBOMCTB M300paKEHHUS B IJIOCKOM 3€pKaje M CBOWCTB M300pakeHUs
npeaMeTa B coOuparomiei JmH3e, HaOMOJeHUE CIUIONIHBIX U JIMHEWYaThIX CHEKTPOB HU3IYUYEHUS): CaMOCTOSTEIHHO
coOuparh YCTAaHOBKY M3 W30BITOYHOro HaOopa 0O0OPYIOBaHMs, OIMCHIBATH XOJ OIBITA W €ro pe3yJbTaThl,
(GbopMyIUpOBaTh BHIBOBI;

IPOBOAUTH MPHU HEOOXOJUMOCTU CEPUI0 MPSIMBIX MU3MEPEHUH, OMpenesss cpeAHee 3HAaYCHHE W3MEpsSEeMOil BETUYHHBI
(bokycHoOe paccTosiHEE COOMparOIIeH JIMH3bI), 000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MepUTeIbHOr0 Mpubdopa);
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEN (YM3MUECKUX BEIIMYMH C MCIIOIH30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUIMOCTh
MyTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM JBMKEHHH 0€3 Ha4allbHOM CKOPOCTH, epHUoaa KoieOaH! MaTeMaTHUeCKOTO
MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTH yIJla OTPa)KEHHUS CBETa OT YIJIa MaJeHUs M yriia NpeJoMJICHUS OT yria
NaJeHUs): TUNIAHUPOBATh UCCIIEIOBAHUE, CAMOCTOSITENIbHO COOMPaTh YCTaHOBKY, (PMKCUPOBATh PE3yIbTaThl MOTYYSHHON
3aBUCHUMOCTH (PU3NYCCKUX BEITUYHH B BUJIE TAOIHI] U Tpa(UKOB, JeNIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;
IPOBOJNTH KOCBEHHBIE U3MEPEHHsI GU3NISCKUX BEIUMYUH (CPEIHSISI CKOPOCTh M YCKOPEHHE TeJla TIPU PaBHOYCKOPEHHOM
JBUKEHUH, YCKOPEHHE CBOOOIHOTO MaeHus], )KECTKOCTh MPYKUHBI, KOAPOUIIUEHT TPEHUS CKOJIbKEHUS, MEXaHUYECKas
paboTa ¥ MOIIHOCTH, YaCTOTa M MEPUOJ KOJIeOaHHI MaTEeMaTHYECKOTO U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa
coOuparomiel JTMH3bI, PaIuOaKTUBHBIA (JOH): TUIAHUPOBATH U3MEPEHHsI, COOMPaTh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJHATh HM3MEPEHUs, CIEAysd MPEIJOKEHHOW WHCTPYKIIMHU, BBIYHCIATH 3HAYCHHWE BEIUYMHBI M aHAIM3UPOBATH
MIOJTyYEHHBIC PE3YJIbTAThI C YYETOM 3a/JaHHOM MOTPEITHOCTH U3MEPEHUH;

coOroAaTh MpaBuiia TEXHUKH 0€30MacHOCTH Ipu padoTe ¢ 1a00paToOpHBIM 000PYI0BaHUEM;



pa3nnyaTh OCHOBHBIEC NMPU3HAKK HM3YYEHHBIX (DU3MUECKUX MOENEH: MaTepuanbHas TO4Yka, aOCOJIIOTHO TBEPAOE TEIO,
TOYEYHBIM HCTOYHUK CBETA, JTy4, TOHKAs JIUH3a, [UIAHETapHAs MOJENb aTOMa, HyKJIOHHAsI MOJEIb aTOMHOTO S1pa;
XapaKTEePU30BaTh MPUHIIUIBI IEUCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOW Ha UX OMUcaHus (B
TOM 4YHUCJE: CIHJIOMETP, AATYUKU T[OJOKEHHS, PACCTOSHHUS W YCKOPEHHUs, PAKETa, 3XOJOT, OYKH, HEPHUCKOII,
¢doToanmnapar, ONTUYECKHUE CBETOBOJIbI, CIIEKTPOCKOM, TO3UMETp, kamepa BuiibcoHa), MCMONB3ysl 3HAHHSI O CBOWCTBAX
buznyecKux SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, MU3MEPUTEIBbHBIX MNPUOOPOB U
TEXHOJIOTUYECKHUX TMPOIECCOB MPHU PEIICHUH YYEOHO-MIPAKTUUYECKUX 3a/ad, ONTHUYECKHUE CXEMBbI I MOCTPOCHHUS
M300paKEHHI B TNIOCKOM 3€pKaJie U coOOMparoiel TMH3e;

IPUBOJUTH MPUMEPHI (HAXOIUTh MHPOPMAIMIO O TpUMepax) MPaKTHYECKOTO HCIONb30BaHUS (PU3NYECKUX 3HAHUU B
MOBCEHEBHOM XU3HU JIJIs1 0OecrneueHnst 60€30MacHOCTH MPU 00palleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU YCTPOMCTBaMU,
COXpaHEHUS 3I0POBbs U COOMIOEHUSI HOPM IKOJIOTUYECKOTO MOBEJEHUS B OKPY’KAIOIIEH Cpejie;

OCYLIECTBISATh MNOUCK MHGOpMaIMK (PU3NUYECKOro cojaepxkaHus B HHTepHeTe, caMOCTOSATENbHO (HOpMyIupys
MOMCKOBBIN 3allpoC, HAXOAUTh IMYyTH OINpPENETICHHs JOCTOBEPHOCTU MOJYYEHHON MHQOpPMAIMK HAa OCHOBE MMEIOIIUXCS
3HAHUH U TONOJIHUTEIbHBIX HUCTOYHHUKOB;

UCIIOJIb30BaTh MPU BBIMOJHEHUM YYEOHBIX 3aJaHUN HAYYHO-MOMYJSPHYIO JIUTEpaTypy (PU3MYEcKOoro cojepikaHus,
CIIpaBOYHbIE MaTepualbl, pecypchl cetu MHTepHeT, BnaaeTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa30BaHUs
uH(OpMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE MH(OpPMAIMHM M3 HECKOJbKHUX HCTOYHUKOB
bu3znyecKoro conepkanusi, MyOJIMYHO MPEICTABIATh PE3yIbTaThl MPOESKTHON MM HCCIEAO0BATEIBCKON NEITeTbHOCTH,
IpU 3TOM T'PAaMOTHO HMCIOJB30BaTh U3YYEHHBIM MOHSATUMHBINA anmapar U3y4yaeMoro pasnena (GU3UMKH U COMPOBOXKAAThH
BBICTYIUICHUE MIPE3EHTALUEH ¢ yUETOM OCOOEHHOCTEN ay JUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Koutposbubie Ipakruueckue  (Uudposbie)
n/n MPOrpamMmmbl Bcero
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3nes 1. ®usnka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MHUpa
bu6mmoreka [IOK
. - 2
I Pusiica - Hayka o Mpupoae 0 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. o 2 1
1.2 HBHACCKHE BEHAMHBL 0 https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
. i 2 1
1.3 EcrecTBeHHOHAYUYHBII METO/I IIO3HAHUS 0 hitps-//m.cdsoo.ru/7f416194

Htoro no paszneny 6

Pa3znen 2. [lepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCcTBa

Bbu6nmuoreka [JOK
. 1
2.1 Crpoenue pemecTsa 0 0 https://m.edsoo.ru/7f416194
27 JIBr>KeHUEe U B3aUMOICHCTBUE YaCTHUII ) 0 1 bubmmoreka [JOK
' BELIECTBA https:/m.edsoo.ru/7f416194
bu6mmoreka [IOK
. A 2 0
2.3 rperaTHbIE COCTOSIHUS BEIIECTBA 0 hitps/m.cdsoo.ru/7f416194
Hroro o pasneny 5
Pa3nea 3. /IBu:xeHMe ¥ B3auUMo/IelicTBHE TeJl
bu6nmuoreka [JOK
3.1 Mexamiieckoe ABIKeHHe 3 0 0 https://m.edsoo.ru/7f416194
Bbubnmuoreka [JOK
3:2 Miepups, Macca, mI0THOCTE 4 0 ! https://m.edsoo.ru/7f416194




bubmuorexa [JOK

33 Cuna. Bugst cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [aBnenue. Ilepenaua naBneHus TBEPABIMU 3 0 bubmmoreka [JOK
’ TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmnorexa [JOK
4.2
JlaBenne KuAKoCTH > 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 Ammoceproe asrenue 6 0 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUJKOCTHU U ra3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen S. PaboTa 1 MOIIHOCTB. JHeEpPIUs
bubmuorexa [JOK
.1 P 1
> a00Ta M MOTIIHOCT® 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 Hpocreie Mexanu3mb! > ! https://m.edso0o.ru/7f416194
bubmuorexa [JOK
>3 Mexanneckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro o pazaeny 12
Pe3epBHOE Bpems 3 0
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TensioBble iBJIeHUS
. bubmnorexa [JOK
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 0 0 hitps://m.cdsoo.ru/ 74181 ce
Bbu6nuoreka [JOK
1.2 Teruiossie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nes 2. DiiekTpryeckne 1 MArHUTHBIE SIBJICHUS
)1 DneKkTpruyecKue 3apsiibl. 3apsHKEHHBIE Tella 7 0 1 bubmmoreka [JOK
’ W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOAHHBIN NEKTPUUECKUN TOK 20 1 7 hitps-//m.cdsoo.ru/ 74181 ce
Bbubnmuoreka [JOK
2.3 MarHuTHbIE SIBICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
2.4 DJIEKTpOMAarHuTHAsI UHIYKIUS 4 0 0 hitps://m.cdsoo.ru/ 74181 ce
Hroro no pazneny 37
PesepBHOE Bpems 3 2 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 14.5




9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4ueckue siBJICHUS
L1 MexaHH4eCKOe JIBMKCHUE U CIIOCOOKI €TI0 10 0 1 Bbu6nmuoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAIMOSICHCTBHC T https://m.edsoo.ru/7f41a4a6
Bbu6muoreka [JOK
1.3 3 10 0 3
AKOMB! COXPATCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue KoJe0aHUS ¥ BOJHBI
Bbubnmuoreka [JOK
2.1 M 0 7 0 3
CXAHIHECKUE KOICOAHMA https://m.edsoo.ru/7f41a4a6
Bbubnmuoreka [JOK
2.2 MexaHu4ecKue BO .3 8 1 3
RAHHACCKHAC BOJHBL IBYX https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE MOJE U 6 0 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 6
Pa3gen 4. CBeToBbIE AIBJIEHUSA
4.1 3aKOHBI paclpoOCTPAHEHUsI CBETA 6 0 2 bubmmoreka [JOK




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

bubmuorexa [JOK
4.2 JInH3BI 1 oNTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Hroro no pazneny 15
Pazaen 5. KBaHTOBBI€ SIBJI€HUS
bu6mmoreka [IOK
5.1 Hcnyckanne u norjoneHne cBeTa aroMoM 4 1 hitps://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
32 CTpoenne aTOMHOrO spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 17
Paszgen 6. [loBTOpHUTEILHO-0000 1AM MOYJIb
[ToBTOpeHue u 0000IIEHNE COIEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢hus3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




INOYPOYHOE INIAHUPOBAHUE 7 KJIACC

No Komuecr Jlomainee 3aganue Jara nuzyyenus
o/ Tema ypoka BO YACOB nnaH dakr

1 BBonubii uHCTpykTax no Th. ®Pusnka — Hayka O OpHUPOAE. 1 Ctp.3-4,&1,3apa.2 02.09
SBnenust npupoibl. PU3NYECKUE SIBICHUS

) MexaHu4uecKue, TEIIOBEBIE, JJICKTPUYIECKHUE, MAardHuTHBIE, 1 Crtp. 5-10, & 2, Bonpochbl 03.09
CBETOBBIE, 3BYKOBbIC SIBIICHUS

3 Du3nyecKre BETUYHHBI U HX U3MEPCHUE 1 ;T: 10-14,% 4 cTp. 10-14, ynp. 09.09

4 Ypok-uccinenoBanue "M3MmepeHne TemiepaTypbl NpU MOMOIIH 1 NMoBTOpeHMe N3y4eHHOro 10.09
’KMJIKOCTHOTO TEPMOMETpA U JaTuMKa TEMIEPATyphl"”
Kak ¢u3uka um apyrue ecrecTBEHHblE HayKH H3Yy4aloT MPHUPOAY. Ctp. 16-23, & 5-6, 334, 1

5 EctecTBeHHOHAy4HBIH MeTOj Mo3HaHUA. Onucanue (U3NIECKUX 1 16.09
SIBJICHUN C TOMOIIBIO MOJEIIEN
VYpok-uccnenosanue "IIpoBepka runoressl: NanbHOCTh IOJIETA NMoBTOpeHMe N3y4eHHOro

6 [IapuKa, MyIMIEHHOTO TOPU30HTAIBHO, TEM OOJbIIe, YeM OOJbIIe 1 17.09
BbICOTA ITycKa"

7 Crpoenue BemiectBa. OMbBITHI, JOKa3bIBAIOIIME JAUCKPETHOE 1 Crp. 25-29, & 7-8, Bonpochl 23.09
CTPOCHHUE BEILIECTBA

8 J[Br>KeHMe 4acTHI] BEIISCTBA 1 Crp. 30-37, & 9-11, sBonpocsl 24.09

9 Ypok-uccnenoBanre «OMNBITBI 1O HAOTIOJCHUIO TEIIOBOTO 1 MoBTOpeHMe N3yYeHHOTO 30,09
paciIMpeHust Ta30By

10 ArperaTHble COCTOSIHUS BEIIECTBA 1 Crp. 37-39, & 12, ynp. 10 01.10
B3anmocCBsA3b MEXy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX Crtp. 40-42, & 13, Bonpochbl

11 COCTOSIHUSIX M HMX  aTOMHOMOJIEKYJISIPHBIM  CTPOCHHEM. 1 07.10
OCcoOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI

12 MexaHnnueckoe JABUXKEHUE. PaBHOMEpPHOE UM HEPaBHOMEPHOE 1 Crp. 44-48, & 14-15, sonpocsl 08.10




IBIKECHUE

13 Cxopoctb. EquHuiisl ckopoctu Crp. 48-54, & 16, ynp. 7(1) 14.10
14 Pacuer nmyTu 1 BpeMeHU ABUKEHUS CTp. 55-63, & 17-18, ynp. 8 (1) 15.10
15 WNuepuus. 3akoH mHepuuu. B3aumoneiicTBue Tesl Kak MpUYHHA Crp. 64-68, & 19-20, sonp. 2110
W3MEHEHUS CKOPOCTH JIBHXKEHUS Tell ’
16 [TnotHOCTH BemiecTBa. Pacuer Maccel U oObeMa Tena MO €ro Crp. 69-79, & 21-23, ynp. 12(3) 2210
IJIOTHOCTH '
17 JlaboparopHass pabota «OmnpeneneHue IJIOTHOCTH TBEPAOTO MoBTOPEHUE N3YYEHHOrOo 05.11
TeIay .
18 Pemenue 3amau o teme "TLIOTHOCTH BemmecTBa" MosTopeHne nsy4enHoro 11.11
19 Cuia Kkak XxapakTepucTHKa B3aumojeuctBus Ten. Cuia Ctp. 89-92, & 27, ynp. 15(1) 1211
ynpyrocty. 3akoH I'yka '
20 JlaboparopHass pabora «V3ydeHue 3aBUCHMOCTH PaCTSKEHUS MoBTOPEHUE N3YYEeHHOro 1811
(neopmanyn) Npy>KUHBI OT MPUIOKEHHON CHITBD» '
21 SBnenne Tarorenus. Cuia TsSKEeCTH Crp. 81-88, & 24-26, sonp. 19.11
2 CBsi3b MeXIy CWIONW TsbKeCcTM M Maccod Tena. Bec Tena. Crp. 93-96, &28, Bonp. 55 11
Pemenue 3ama4 o teme "Cuna tsxectu" '
” Cuna  TsDKeCTH  Ha  Jpyrux  IuiaHerax.  dusmueckue Crp. 98-101, &29, Bonp. 26,11
XapaKTEPUCTHKH ILIAHET '
24 Hsmepenue cui. lunamomerp Crp. 101-103, &30, ynp. 18 (2) 02.12
25 Bec Tena. HeBecomocTb Crp. 33-97, & 28, sonp. 03.12
26 CrnoxeHue JByX CWJI, HampaBiICHHBIX IO OJHOW MPSMOIl. Crp. 104-106, & 31, Bonp. 09 12
PaBHOIeiiCTBYOIIAS CHIT '
27 Pemrenne 3a1au no Teme "PaBHozelcTBYOMmAs cH" NosTopeHue usy4eHHoro 10.12




TpeHue CKOIbXKEHUS U TPEeHHE IMOKOos. TpeHue B Ipupoue u

Crp. 106-113, &32-34, Ne 1

28 1 16.12
TEXHHKE
JlaboparopHas pabota «/3ydeHne 3aBUCUMOCTH CUJIbI TPCHUS NMoBTOpEHNE N3y4YeHHOro
29 CKOJIBXKEHUS OT CWJIBI IABJICHUS U XapaKTepa COIPUKACAIOIIUXCS 1 17.12
ITIOBEPXHOCTEMN
30 Pemenue 3aga4 Ha onpenesieHNe paBHOJAEHCTBYIOIIECH CHITbI 1 MoBTOpEHNE U3y4eHHOro 23.12
31 Pemenue 3amau mo Temam: «Bec tenay, «I'paduyeckoe | MoBTOpPEHNE N3yYEeHHOro 5412
n3o0paxkeHue crny, «Cruibl», «PaBHOIEHCTBYIOMIAS CHIT» '
32 Janenne. CriocoObl yMEHBIICHNS ¥ YBEINUCHHUS ABICHHS 1 Crp. 115-118, & 35, ynp. 20 Nel 28.12
1 JlaBneHue ra3a. 3aBUCUMOCTb JIABJICHHS T'a3a OT 00bEMa, | Crp. 120-122, & 36, BONP.
TeMITepaTyphl
KonTponpHas pabota mo Temam: «MeXaHUYECKOE JIBHIKEHUEY, MoBTOPEHUE N3YYEeHHOro
34 «Macca, mnotHocTh», «Bec tenay, «['papuueckoe nzodpaxeHue 1/TKY
cuny, «Cuiab»
35 Ilepenaya naBiieHUs1 TBEPABIMU TEJIAMU, KUIKOCTSIMU U Ta3aMU. 1 Crtp. 123-124, & 37, ynp. 21 Ne2
3akon Ilackans
36 JlaBiaeHne B KMAKOCTH M Tas3e, BBI3BAHHOE IEHCTBHEM CHIIBI 1 Crp. 127-131, & 38-39, Bonp.
TSDKECTH
37 Pemrenne 3amau mo teme «JlaBieHue B KUIKOCTH U Ta3e. 3aKOH | MoBTOpPEHUE N3YYEHHOrOo
ITackamsay»
38 Coo0maromuecs Cocy bl 1 Crp. 133-135, & 40, Bonp.
39 I'unpaBnuueckuii mpecc 1 Crp. 151-153, & 45, sonp.
40 ManomeTpsl. TTopiHeBoi KUIKOCTHBIH HACOC 1 Crp. 148-151, & 44, sonp.
Atmocdepa 3emmu. [IpuumMHBI CyIIeCTBOBAaHUS BO3AYIIHON Crp. 137-138, & 41, Bonp.
41 o0onoukn 3emiH. 3aBUCUMOCTh aTMOC(EpPHOrO MABICHHUS OT 1

BBICOTHI HaZl YPOBHEM MOPA




Ctp. 137-138, & 41, sonp.

42 Bec Boznmyxa. AtmochepHoe naBieHue 1
43 N3mepenne armocdeproro nasnenus. OnbiT Toppudenin 1 Crp. 140-142, & 42, ynp. 25 Nel
44 3aBUCHMOCTH aTMOC(EPHOTO JaBICHHS OT BBICOTHI HaJl YPOBHEM 1 Ctp. 145-147, & 43, ynp. 26 Ne4
Mopst
45 bapomerp-anepoua. ATMocdhepHoe MaBICHHE Ha Pa3IMYHBIX | Crp. 145-147, & 43, Bonp.
BBICOTaX
46 Pemenne 3agad mo teme " AtmochepHoe paBieHue" 1 flosTopenme usyueHHoro
47 JlericTBUE XKUJKOCTH U T'a3a HA MOTPYKEHHOE B HUX TEJIO. ) Crp. 155-161, & 46-47, BOnp.
ApxumenoBa cuia
43 JlaGopaTopnast pabora «OmnpeneneHre BBITAIKUBAIOIICH CHUIIBI, 1 NMoBTOpeHMe N3y4EeHHOTO
JIEUCTBYIOIEH HA TEJO, MOTPYKEHHOE B KUIKOCTh
JlaboparopHass pabora mo Teme «lcciemoBaHue 3aBUCUMOCTHU MoBTOpPEeHME N3y4eHHOro
49 Beca Tella B BOJIe OT 00bEMa MOTPYKEHHON B KHUJKOCTh YaCTH 1
Tena»
Ctp. 162-170, & 48-49, ynp. 30
50 [InaBanue ten 1 No4
51 JlaGopatopnast pabora "KoHcTpyupoBaHue apeomeTpa WIH 1 NMoBTOpeHMe N3y4eHHOTOo
KOHCTPYHPOBAHUE JIOAKHU U OIpeeNeHne e€ rpy30noabEMHOCTH"
Pemenne 3ajaq (0] TEeMaM: «IInaBanne CyJIOB. MoBTOpEHNe U3y4yeHHOro
52 BosnyxomnaBanuey, «J/laBieHue TBEpABIX TeN, KUIKOCTEH H 1
ra3oB»
KonTponpHast pabora mo Tteme «J/laBineHwe TBEpAbIX Tell,
53 pOTIbAAR P a P 1/TKY
KUJKOCTEH U Ta30B»
54 Mexanunueckas pabota 1 Crp. 174-176, & 50, ynp. 32 Ne3
55 MorntHocTh. EAUHUITEI MOIITHOCTH 1 Crp. 178-181, & 51, sonp.




VYpok-uccnenoanue '"Pacy€r MOIIHOCTH, pa3BUBAEMON Ipu

nOBTOpeHMe NU3Yy4YEHHOro

56 . " 1
NoIbEME T10 JIECTHULIE
57 [Ipocteie Mexanu3Msbl. Peruar. PaBHOBecHe cuil Ha pbryare 1 Crp. 182-186, & 52-53, Bomp.
58 Poiuaru B TexHuke, ObITY M mpupoxe. Jlaboparopnas pabora 1 Crp. 187-193, & 54-57, sonp.
«MccnenoBanue ycIOBUN PaBHOBECHUS phlyara
59 Pemienue 3agau no teme «YCI0BUSI paBHOBECHUS phluaray 1 NMoBTOpeHWe N3y4eHHOro
60 Koaddunuent noneznoro nerictBus Mexanusma. JlabopatopHas 1 Crp. 194-196, & 58, Bonp.
pabora «M3mepenne KI1/] HakTOHHOM MIIOCKOCTHY
61 Pemenne 3amau o Teme "Pabora, MomHocTh, KITJT" 1 MNosTopeHne Usy4eHHoro
62 Mexanuyeckas »Heprusi. KuHeTnyeckas W TOTEHIMATbHAs 1 Crp. 196-201, & 59, Bonp.
SHeprus
63 3aKOH COXpaHEHHs] MEXaHWYeCKOi SHepruu 1 Crp. 202-204, & 60, Bonp.
YPpOK-3KCIIEpUMEHT 110 TeMe " DKCIEPUMEHTATILHOE ONPEIEIICHUE NMoBTOpeHWe N3y4eHHOro
64 W3MEHEHUSI KWUHETHUYECKOM U TOTEHIMAJIbHOM HHEPruu IMpHU 1
CKATBhIBAHHUHM TeJIa M0 HAKJIOHHOW MIIOCKOCTH"
65 KoHnTtponbHas padota mo Teme «Pabota 1 MOIIHOCTh. DHEPTHS 1 /TKY
Bceepoccuiickas  mpoBepouHast abora. IIpomexyTouHas
66 P PoBep P POMERYT I /BIIP/TIA
aTTecTallnoHHas padora.
67 PaGora ¢ Texkcramm no Teme "MexaHW4Yeckoe IBHKeHHUE' |
" JlaByieHUE TBEPBIX TEJN, )KUIAKOCTEN U ra3oB"
68 Pabora ¢ Texkcramu no Teme "Pabora. MoutHocTh. DHeprus" 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




8 KIIACC

Kou. - ara u3y4eHus
Ne Tema ypoka A y
u/n BO Jlomaminee 3axanne nnaH daKT
4acoB

1 OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U HUX 1 Ctp. 3-5, &1. sBonp 03.09
OTBITHBIE TTOATBEepXKAeHUA. Th Ha ypokax (hU3UKH. '

2 Macca u pa3Mep aTOMOB U MOJIEKYIT 1 Cmp.3-5, &1, Bomp. 04.09

3 Mogenu TBEPIOT0, KUIKOTO U Ta3000pa3HOTO COCTOSIHHIA BEIIeCTBA | | Cmp. 69, &2 80mp. 1 10.09

4 OOBbsiCHEeHHE CBOWMCTB TBEPAOTO, JKUIKOTO M ra3000pa3HOTO COCTOSIHUMN ] Crp. 6-9, & 2, BONp. 2,3 11.09
BEILIECTBA HA OCHOBE MOJIOKEHUN MOJIEKYISIPHO-KUHETUUECKON TEOpUH '

5  Kpucrammdeckue u aMopbHBIE Tena | €. 69,&2,34 1 17.09

6 CmauuBaHue U KamWJUISIPHOCTh. [loBepXHOCTHOE HATsIKEHUE 1 Crp. 10-13, & 3, ynp. 1 (1) 18.09

7 TemnoBoe pacuIMpEeHUE U CHKATHE 1 Cmp-14-18, &4, BONp. 24.09

] Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTbIO  TEIJIOBOIO 1 Crp. 14-18, & 4, 3aa. 3 (1) 25 09
JBUYKEHUS YaCTHUIL '

9  BuytpenHss sHeprus. CIIocoObl H3MEHEHNUs BHYTPEHHEH SHEPrun 1 Cmp-20-26, & 5-6, Bonp. 01.10

10 Buasl Temionepenayu 1 Crp. 28-34, & 7-8, Bonp. 02.10

1 Ypoxk-kordepenmus "[IpakTudeckoe UCIoIb30BaHNE TEIIJIOBBIX CBOWCTB | NMoBTOpEeHWe N3y4eHHOro 08.10
BEIIIECTB U MAaTEPUAJIOB B IEJSIX dHEprocoeperkeHus " '

12 KonuyecTBO TEIIOTHL. Y AelIbHAsS TEMIOEMKOCTh 1 Crp. 39-43, & 10-11, sonp. 09.10

13 YpaBHeHue TemnoBoro 6ananca. TemIo06MeH U TEIIOBOe PABHOBECHE | Crp.44-488&12,ynp.9(2) 4549

14 JTabopaTtopHast pabora "HccrmemoBaHue SBIIEHHS TEIUIOOOMEHA MpH 1 NMoBTOpeHWe U3y4eHHOro 16.10
CMENIMBAHUU XOJIOAHOU U ropsiueit Boabl" '

15 Pacyer xonmuvecTBa TEIUIOTHI, HEOOXOJUMOTO ISl HarPEBaHUS Tela W 1 Crtp. 44-47, & 12, Bonp. 910

BBLACIIACMOI'O UM IMPU OXJIAKICHUN




16 JlabopatopHas pabGora "OmpezneneHwe yACIbHOW TEIUIOEMKOCTH | NMoBTOpeHMe N3y4EHHOTO 2310
BemecTa" '
17  DOuHeprus Tomuusa. Y ieiabHas TEMJI0TA CTOPAHUS 1 Crp. 48-50, &13,ynp. 10 (3) 519
13 [InaBneHue u OTBEpAECBAHUE KPUCTALIMNYECKUX TeNI. Y IeJIbHas TEerjaoTa 1 Ctp. 55-64, & 15-17. Bonp. 06.11
MJIaBJICHUS '
19 JlabopaTopHas pabota "OmpeneneHue yaeabHON TEMIOTHI IJIABJICHUS 1 NMoBTOpeHWe N3y4eHHOro 12.11
npaa” '
Ctp. 65-72, & 18-19. Ynp.
20  ITapooOpa3oBanue u KoHaeHcauus. Mcnapenue 1 15 13.11
1 Kunenne. VYnaenbHas Temiora mnapooOpa3oBaHWs W KOHJEHCAIIHH. 1 Crtp. 79-85,& 21-22, sonp. 19.11
3aBHUCHUMOCTh TEMIIEPATyphl KUTICHHUS OT aTMOC(HEPHOTO AaBIICHUS '
” Brnaxnocts  Bo3myxa. JlaGoparopHass  pabora  "OmpeneneHue | Crp. 73-77,& 20, ynp. 17 (1) 2011
OTHOCUTEIBHOM BJIAXKHOCTH BO3/1yxa" ’
23 Pemenue 3a1a4 Ha ONPEEIICHUE BIAKHOCTH BO3TyXa 1 flosTopenme usyueHHoro 26.11
24 [Mpunuunsl  paboTel TemuoBbix jBurateneid. [lapoBas TypOuHa. 1 Crp. 87-94,& 23-25, sBonp. 2711
JlBurarenb BHYTPEHHETO CTOpPaHUs '
75 KIIJ[ TermoBoro paBuraresis. TerioBble JBUTATEM U 3allluTa ] Ctp. 95-99,& 26, BONp. 03.12
OKpYKaloIei cpe/ibl '
26  3aKoH COXpaHEHMs U IIPEBPALLEHUS SJHEPTUH B TEIUIOBBIX ITpoLieccax 1 Crp.52-54,&14,ynp. 11 (1) g 97
27 [ToaroToBka K KOHTpOJIbHOW paboTe mo Teme '"TermnoBbie SBICHUSA. | MosTOp NPONAEHHHOrO 10.1
M3MeHeHue arperaTHbIX COCTOSIHUM BellecTa" '
KontponpHast pabora mo Tteme "TeruioBble siBieHus. V3MeHeHue NMoBTOpeHUe U3y4eHHOro
28 P pabota ] 1/TKY P Y 11.12
arperaTHbIX COCTOSIHUI BeIlecTBa
29  Dnekrpm3amys Ten. J[Ba poa SIEKTPHIECKAX 3apAI0B 1 Cmp-100-102, & 27, sonp. 17.12
30 VYpok-uccnenoBanue  "OnekTpuzauus Te€a  HMHAYKUMEH UM IIpH 1 NMoBTOpeHMe N3y4eHHOro 18.12
COMPHUKOCHOBEHHU " '
31 B3anmoneiicTBue 3apsskeHHBIX Tell. 3akoH Kynona 1 Crp. 106-110,& 29, 3aa. 16 | 24.12




(1)

Crtp. 106-110, & 29, ynp. 23

1 Onexkrpuueckoe 1mosie. HampspkeHHOCTh  DIIEKTPUYECKOrO  MOJIS. 1 25 1
[IpuHIUI Cyneprno3unuu 3JIEKTPUIECKUX M10JIEH (1) '
13 Hocurenu anekrpudeckux 3aps10B. JlneMeHTapHbIi 3apsan. CTpoeHue 1 Crp. 111-115, & 30-31,
aToMa Bonp.
Crp. 103-106, & 28, Bonp.
34 [IpOBOHUKM W JOHMAJIEKTPUKH. 3aKOH COXPAHEHHUs JIJIEKTPHUUYECKOTO 1
3apsaa Crp. 116-119, & 32, sonp.
35 Pemenue 3a1au Ha IpUMEHEHNE CBOMCTB AJIEKTPUYECKUX 3apsAI0B 1/OI1 | MoBTOpeHue nsyuenHoro
16 DJIEKTPUYECKUH TOK, YCJIOBUSI €ro cyuectBoBaHus. KMcrounuku 1 Crp. 120-127, & 33-34,
3JIEKTPUYECKOTO TOKA sonp.
37 JlecTBUS 3IEKTPUUECKOI0 TOKA 1 Crp. 133-136,& 37, sorip.
13 VYpok-uccnenopanue  "JleicTBUE ~ ANEKTPUYECKOTO  IOJISI  Ha | NMoBTOpeHMe N3y4eHHOro
MIPOBOJIHUKHU U TUAJIEKTPUKH"
39 DIEKTPUUECKHUI TOK B METAJIAX, JKUJIKOCTSX U ra3ax 1 Crp. 130-132, & 36, Bonp.
Crp. 128-129, & 35, ynp. 28
40 DnekTpuyueckas LEelb U €€ COCTaBHbIE YaCTU 1 (1)
A1 Cwa Ttoka. JlaboparopHass paborta "M3mepeHwe u peryimpoBaHHE | Crp. 138-142, & 38, Bonp.
CUJIBI TOKA"
42 OnexTpuueckoe HampspkeHue. Bombrmerp. JlaGoparopnas pabota 1 Ctp. 143-146, & 39, Bonp.
"U3Mepenne u peryaupoBaHue HapsKeHus "
Crtp. 147-154, & 40-41, ynp.
43 CornpoTuBieHrE TPOBOJHUKA. Y IEIbHOE COMTPOTUBIICHHUE BEIIECTBA 1 32 (5)
JlaGopaTopHas paboTa "3aBUCHUMOCTb JIEKTPUUECKOTO COMTPOTUBIICHHS
44 1 MoBTOpEHNE N3yYeHHOro

IMPpOBOAHUMKAa OT €ro MJIHWHBI, IUIOINaAu IIOIIEPECYHOro CCUCHUA U




Marepuaia"

45 3aBUCUMOCTh CHJIBI TOKa OT HampspbkeHus. 3akoH Oma It yyacTka 1 Crp. 147-154, & 40-41,
(9178 Bonp.
Jlaboparopuass pabora "HccnemoBaHue 3aBUCHMOCTH CHIIBI TOKa,
46 UIYIIET0 4Yepe3 pEe3UCTop, OT COMNPOTHUBJICHHUS pe3UcTopa U 1 NMoBTOpEHNE N3y4eHHOro
HaIpsDKEeHUs Ha pesucrope”
Crp. 161-168, & 44-45,
47 ITocnenoBarenbHOE U APAILIEIBHOE COEAUHEHUS TIPOBOJIHUKOB 1
Bonp.
JlaGopaTtopras paGora "lIpoBepka mpaBuiia CIIOXKEHHS HaIPSIKCHUN
48 paTop P pOBep P " p 1 MoBTOPEHUE N3YYEHHOrOo
MIpU TOCIIE0BATEIIbHOM COEAMHEHUH JBYX PE3UCTOPOB
JlaOopatopHasts pabora "IIpoBepka mnpaBwia UIS CHJIBI TOKa IIPH
49 patop P poBep p" P 1 MoBTOpEHNE N3yYeHHOro
napajieIbHOM COSTMHEHUU PE3UCTOPOB
Pemienne 3agau Ha mnpuMmeHeHue 3akoHa OMa Uil pa3IU4yHOTO
50 1 MoBTOpPEHNE N3YyYEeHHOro
COEIMHEHUS TPOBOTHUKOB
Crp. 169-173, & 46-47,
51 PaboTa 1 MOLTHOCTH 3JEKTPUUECKOro ToKa. 3akoH J[xoynsa-Jlenna 1
Bonp.
JlaGoparopHast abora "OmpeneieHue a00TBl ¥  MOIIHOCTHU
52 patop P " P P 1 MoBTOpEHNE N3yYeHHOro
3JIEKTPUYECKOTO TOKA
53 DIIEKTPUUYECKHE TN U TIOTPEOUTENH IIEKTPUUECKON YHEPTUU B OBITY. 1 Crp. 174-181, & 48-49,
KopoTkoe 3ambikaHue Bonp.
[TonroroBka kK KOHTPOJIBHOM paboTe 1o Teme "DIEeKTpUIECKUe 3apsIbl.
54 3apsbkeHHbIE  Tenma M uX  B3aumoneuctBus.  [locTostHHBIM 1 MoBTOpEHNe U3y4yeHHoro
AIEKTPUYECKHI TOK"
KonTponbHas pabora mo Teme "DIESKTpHUECKUE 3apsAabl. 3apsiKeHHBIC
55 P p . pu P . p” 1/TKY MoBTOpeHne U3y4yeHHoro
TeJa ¥ UX B3auMoAecTBuUs. [I0CTOSHHBIN 3IEKTPUUECKUN TOK
56 ITocTossHHBIC MarHUTHI, KX B3aHNMOJICHCTBHE 1 Crp. 183-185, & 50, ynp. 42
57 | Vpok-uccienosanue "M3yuenue noseif IOCTOSHHBIX MArHUTOB" |  [osTOpenue usyserHoro
53 MarautHoe noye. MarguTHoe 1mosie 3eMJIM U €ro 3HaYeHUE s )KU3HU | CTp. 186-187, &51,

Ha 3emie




Crp. 197-197, & 54, sonp.

OneiT Opcrena. MarHuTHoOe IOJIE€ JIEKTPUYECKOrO0 TOKa MarnutHoe

Crp. 189-195, & 52-53,

59 1
I10JI€ KaTyIIKH C TOKOM sonp.
60 [IpuMeHeHHE 5>IEKTPOMAarHUTOB B TexHuke. JlaGopatopHas pabora 1 Crp. 192-195, & 53, Bonp.
"N3yueHnue neicTBUSI MArHUTHOTO T1OJISl HA IPOBOAHUK C TOKOM"
DIIEKTPOABUTATETb IIOCTOSIHHOT'O TOKA. Hcnonb3oBanue Ctp. 207-209, & 57, sBonp.
61 JNEKTpOJBUrareneil B TEXHUYECKUX YCTPOMCTBAX M Ha TPaHCIOPTE. 1
Jlaboparopnast pabora "KoHcTpynpoBaHWe U M3y4Y€HHE pabOTHI
3ieKTpoaBUrarens"”
2 OnbiTel Dapaness. 3akOH HIEKTPOMArHUTHOW WHAYKIUU. [IpaBuiio 1 Crp. 212-218, & 59-60,
JleHua Bonp.
63 Onekrporereparop. CrnocoObl TOITYYEHHUS SJICKTPUUYECKOH SHEpPruu. | Crp. 213-226, & 61-62,
DEeKTPOCTaHIIMKM Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUI sonp.
[ToarotToBka K KOHTPOJNBHOH pabore mo Teme "DIEKTpUYECKHe U
64 " 1 NMoBTOpeHMe N3yYEeHHOTO
MarHUTHBIE SIBJICHUS
n n 1
65  KoHtposbHas paboTta 1mo Teme "DIeKTPUISCKUE U MAarHUTHBIC SBJICHHS ITKY NMoBTOpeHUe U3y4eHHOro
. 1
Bcepoccuiickas IIPOBEPOYHAs pabota /TIpoMexxyTOUHast
66 /BIIP/ TMoBTOpeHmne U3yYeHHOro
aTTecTalmoHHas paboTa
ITA
Pabora c¢ Tekcramu mo Teme "IlOCTOSHHBIA 3JEKTPUYECKUN TOK",
67 - " 1 MoBTOpEHMe U3y4yeHHOro
€IUIOBBIE SIBICHUS
68  PaOota c Tekctamu no Teme "MaruutHele aBieHus" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KVIACC

[ara nsyyeHua

Ne Tema ypoka Konunuect Nomammee 3azanue
MAIlH HH
n/n BO 4aCOB A MNnan ®akr
1 Mexannueckoe aBuxkenue. MarepuanbHas Touka. Th 1 Cp. 3-8, &1, Borip. 02.09
) Cucrema orcuera. OTHOCHTEIBHOCTH  MEXaHHYECKOTO | Ctp.9-14, & 2-3,ynp. 1 (1) 04.09
TIBUKCHHUS ’
3 PaBHOMEpHOE NMPAMOIIMHENHOE JBUKEHUE 1 Crp. 15-19, & 4, sonp. 05.09
4 HepaBnoMepHoe mnpsimosivHeitHOe aABWKeHHE. CpenHsas u | Ctp. 20-25, & 5, ynp. 5 (5) 09.09
MIHOBEHHAsI CKOPOCTh '
5 [IpssMonMHENHOE paBHOYCKOPEHHOE IBUJKEHHE. Y CKOpEHUE 1 Cp. 20-25, &5, BOMp. 11.09
6 CKOpOCTh NPAMOJIMHEHHOTO PAaBHOYCKOPEHHOI'O JBUYKCHHS. 1 CTp. 26-28, & 6, ynp. 6 (1) 12.09
I'paduk ckopocTH '
7 JlaGoparopHast pabdora "OrmpeneneHue yCKOpeHUs Tela Mpu i MoBTOPEHWE N3y4YeHHOTOo 16.09
PaBHOYCKOPEHHOM JIBH>KEHUU 10 HAKJIOHHOM MIOCKOCTH" '
8 CoboxHoe nagenue ten. OneITs [anues 1 Crp.32-34,&8,ynp.8 (2) 15 09
9 PaBHOMepHOE nBUKEHUE MO OKpPYXHOCTH. [lepnoa u yactora | Crp. 83-87, & 20, Bonp. 19.09
oOpamieHus. JInHeiHas U yriioBasi CKOpOCTH '
Crtp. 83-87, & 20, ynp. 20
10 LleHTpOCTpEMUTEIIBHOE YCKOPEHUE 1 (1) 23.09
11 Iepblii 3akoH HpioToHA. BekTOp CHITBI 1 Crp. 40-44, & 10, Bonp. 25.09
12 Bropoii 3akon Hetorona. PaBHozelicTByromas cuia 1 Crp. 44-50, & 11, Borip. 26.09
13 Tpernii 3axoH HerotoHa. CyneprosuIms cu 1 Crp. 51-54, & 12, Bonp. 30.09
14 Pemenue 3agau Ha npuMeHeHune 3akoHoB HeroToHA 1 MosToperue usyueHHoro 02.10
15 Cuna ynpyroctu. 3akoH ['yka 1 Ctp. 69-73, & 17, ynp. 17  03.10




(1)

MoBTOpeHne N3yyeHHoro

16 Pemenue 3anau no teme «Cuna ynpyroctun» 1 07.10

17 Jla6oparopHas pabota «Ompeieenne )XeCTKOCTH TIPYKHHBI 1 MosTopeHne usyueHHoro 09.10

18 Cuna tpenus 1 Cp. 74-79, & 18, Borip. 10.10

19 Pemrenne 3a1au o Teme «CHia TPEHHA» 1 MosTopeHrne usyueHHoro 14.10

20 JlaGopatopnass pabora "Ompenenenue ko3 ¢uIeHTa | MoBTOPEHWE N3y4YeHHOTOo 16.10
TPEHHUS CKOJIbKCHUS" '

71 Pemenne 3amaau mo Teme "3akonsl Hrroroma. Cuima | MoBTOpEHNE U3YYEHHOro 1710
ynpyroctu. Cuna tperus" '

2 Cuia TsDKECTH M 3aKOH BCEMHPHOIO TATOTEHHUS. Y CKOPEHHE | Crp. 59-67,& 14-16, sonp. 2110
CBOOOHOTO TaICHUS '
VYpoxk-koHpepeHuus "JIBU>KEHHE Tell BOKpYT NMoBTOpeHMe N3y4eHHOro

23 IPaBUTALIMOHHOTO LEHTpa (Conneunas cucTeMa). 1 23.10
lanmaktuku"

24 Pemenne 3amau mo TemMe "Cmia TSOKECTH H - 3aKOH | MoBTOpEHNE U3YYEHHOro 2410
BCEMHPHOI'O TATOTEHUS" '

25 IlepBas kocMHuueckast CKOpocTb. HeBecoMOCTb U Ieperpy3ku 1 Crp. 88-92, & 21, Borip. 06.11
PaBHOBecue MmarepuanbHON TOUKH. AOCOIIOTHO TBEpPIOE KOHCMeKT

26 teno. PaBHOBecue TBEPAOro Tejla C 3aKPEIJIEHHOW OChIO 1 07.11
BpauieHuss. MomeHT cuibl. LIeHTp TsxecTn
PaBHOoBecue MarepuanbHON TOYKH. AOCOIIOTHO TBEPIOE KOHCMeKT

27 teno. PaBHOBecue TBEPAOro Tejla C 3aKPEIJIEHHOW OCKIO 1 11.11
BpaieHusi. MomMeHt cuiibl. LIeHTp TsbkecTu

28 Pemenue 3anay no teme "MomeHT cuiibl. LleHTp TsxecT" 1 fosTopeHye usyueHHoro 13.11

29 [TogrotoBka K  KOHTPOJIBHOM  paboTe TO  Teme | MoBTOpEHNE U3YYEHHOro 1411
"MexaHnueckoe aBrKeHue. Bzanmonaelictsue ten'" ’

30 Kontponbraas pabora mo Tteme "MexaHWuYecKoe JBUKCHUE. 1 /TKY MoBTOpeHne U3y4yeHHOro 18.11




BsaumopeiictBue Ten"

Wmnynec Tema. MMmynbe cuibl. 3aKOH — COXpaHEHMS

Ctp. 93-98, & 22, ynp. 22

31 . 20.11
UMIyJibca. YIIPYroe U HeyNpyroe B3auMoAeCTBUE (1)

32 Pemenue 3anay no teme "3akoH coxpaHeHMs UMITyJibca" MosToperue usyueHHoro 21.11

1 VYpok-koHpepenius "PeakTuBHOE IBIWKEHHWE B TPHUPOAC H MoBTOpeHMe U3y4eHHOrOo 25 11
TeXHUKe" '

34 Mexanunueckasi paboTa U MOIIHOCTh Crp. 104-109, & 24, sonp. 27.11

35 PaGoTa CHIIBI TSKECTH, CHJIBI YIIPYTOCTH M CHITBI TPEHHS Crp. 104-109,824, ynp. 24(3)  5g 99
Jlaboparopnas pabota «OrnpeneneHue padOThl CHIBI TPEHUS

36 IIPU PAaBHOMEPHOM JBW)KCHUHU Tejla II0 T'OPU30HTAIbHOU MoBTOpEHNE N3y4eHHOro 02.12
MTOBEPXHOCTH

37 CBs13b SHEPTUHN U paboTHL. I10TeHINAIBHAS SHEPTHS Crp. 109-113, & 25, sonp. 04.12

Crp. 109-113, & 25, ynp. 25

38 Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU (2) 05.12

39 3aKOH COXpaHEHHs SHEPIUM B MEXaHHKE Crp. 113-116,& 26, Borip. 09.12
Jlaboparopnast pabora «l3ydyeHWe 3aKoHAa COXpaHEHUS

40 MoBTOpeHne N3yyeHHoOro 11.12
SHEPTUNY

41 KonebarenbHoe TBUKEHUE U €r0 XapaKTEPUCTUKU Crp. 118-122,& 27, Bonp. 12.12

4 3aryxatomue KojieOaHus.  BBIHYXIEHHbIE  KOJcOaHWMS. Crp. 132-139, & 30-31, sonp. 16.12
Pe3onanc .

43 MaremaTuyecKuii ¥ NPy KUHHBIA MasITHUKU Crp. 128-132, & 23, Bonp. 18.12
VYpok-uccienoBanue «3aBUCUMOCTh MEpHOAa KOIeOaHUH OT

44 MoBTOpEHNE U3YYEHHOrO 19.12
YKECTKOCTH TIPYKUHBI U MacChl TPy3a»

45 [IpeBparnieHue sHEPrur MPH MEXAHUUECKUX KOJICOaAHUSIX Ctp.109-113, & 25, Bonp. 23.12

46 JlaGopatopnast pabota «OmnpeneneHrue 4acTOThl M HEpuoja MoBTOPEHME U3YYEeHHOTO 55 1

KoJIeOaHUN TPY>KUHHOTO MasTHUKa»




Jlabopatopnast pabota «IIpoBepka HE3aBUCHMOCTH TIeproJa

HOBTODEHME N3y4eHHOro

47 . 1 26.12
Kose0aHuil Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl TPy3a»
Mexanndeckue BoOJHBI. (CBOWCTBA MEXaHMYECKHX BOJIH.
48 1 Ctp. 139-143, & 32, Bonp. 28.12
[IpononpHBIC U TONIEPEUYHBIE BOJTHBI
Vpok-koH(pepeuus "MexaHHUeCKHUE BOJIHEI B TBEPIOM TEIE.
49 pv dep " P 1 MoBTOPEHME N3y4YeHHOro
CelicMUYECKHE BOJHBI
50 3 p . Ctp. 147-150, cTp. 156-159,
BYK. PacripocTpanenue u oTpakxeHne 3ByKa
y pocip p YK & 34, 36, ynp. 32 (1)
VYpok-uccnenoanue "HaOmroneHne 3aBUCUMOCTH BBICOTHI
51 " 1 MoBTOpeHne N3yyeHHoro
3ByKa OT YaCTOTbI
. Ctp. 152-155, cTp. 161-
52 I'poMKOCTB 3ByKa ¥ BbICOTA TOHA. AKYCTHYECKHI pE30HAHC 1
164, & 35, 37, sonp.
VYpok-koupepenius "YapTpa3Byk U HHPPA3BYK B MPUPOJE U
53 " 1 MoBTOpeHne N3yyeHHoro
TEXHHUKE
[ToaroToBka K KOHTPOJBHOM pabore mo Teme "3aKOHBI .
54 " 1 MoBTOp NpoMiAeHHOro
coxpaHeHus. MexaHn4ecKrue KojieOaHusI U BOJTHBI
KonrponbHast pabora mno Teme "3aKOHBI COXPaHCHUS.
55 P P " P I/TKY MoBTOPEHME N3y4YeHHOro
MexaHn4eCKHE KOJIecOaHUs ¥ BOJHBI
56 DIeKTPOMATHUTHOE MOJie. DIEKTPOMATHUTHBIE BOJTHBI 1 CTp. 166-172, &38-39, sorip.
57 CBOJCTBa 3IEKTPOMATrHUTHBIX BOJIH 1 CTp. 178-190, &41-44, sorip.
VYpok-konpepennus "lllkama 3IEKTPOMarHUTHBIX BOJIH. Crp. 191-200, &45-46, Bonp.
58 Hcnonb3oBaHne »HIEKTPOMAarHUTHBIX BOJH [UJII COTOBOM 1
cBs3u"
VYpok-uccienoBanue "N3yuenue CBOWCTB Crp. 202-214, &47-49, sonp.
59 AJICKTPOMArHUTHBIX  BOJH C  TIOMOIIBIO  MOOHJIBLHOTO 1
tenedona"
Pemenne 3amady  Ha ONpEACIICHHE YacTOTBl M JIJIMHBI
60 . P 1 Ctp. 215-224, &50-51, sonp.
ANEKTPOMArHUTHOU BOJTHBI
61 DnieKTpoMarHuTHas npupoga cBera. CKOpoOCTh CBeTa. | Crp. 224-227, & 52-, Bonp.

BosHoBEIE CBOWCTBA CBETA




2 Ucrounnku ceta. [IpsamonnHeiHOE paclipOCTpaHEHHE CBETA. KOHCNeKT
3armenus Connua u JIyHsl

63 3akOH OTpakeHMsl cBeTa. 3epkana. Pemenue 3amad Ha KOHCNeKT
MIPUMEHEHHE 3aKOHA OTPAKEHUSI CBETA

64 IIpenomiienne cBeTa. 3aKOH MPETOMIIEHHSI CBETA Crp. 227-230,& 53, BOMp.

65 [TonHoe BHyTpeHHee oOTpaxkeHue cBeTa. Vcnonb3oBaHue KOHCNeKT
MOJIHOTO BHYTPEHHETO OTPaXEHUS B ONTUYECKUX CBETOBOJAX
Jlaboparopnass pabota "MccrnenoBaHue 3aBHCHUMOCTH yria

66 MPEIOMIICHHUsI CBETOBOTO JIy4ya OT yrja MaJieHus Ha TPaHUIe NMoBTOpeHWe N3y4eHHOoro
"Bo3ayX-cTeKiI0""
VYpok-koHpepenuus "Mcnonb3oBaHuE MOJHOTO BHYTPEHHETO

67 P Gep szp NMoBTOpeHWe N3y4eHHOoro
OTPaXXEHUS: CBETOBO/IbI, ONTUKOBOJOKOHHAS CBSA3b

68 JInn3bl. OnTrueckasl cuiia JJMH3bI KOHCNEKT

69 [TocTpoenne n300paskeHMit B TMH3aX KOHCMeKT
JlabopaTopHas abora "Onpeneneaue OKYCHOI'O

70 patop p . P . ¢ "y MoBTOpEHNE N3yYeHHOro
PaccTOSHUS U ONITUYECKON CUIIbI COOMPAIOILIEH JTMH3BI

71 VYpoxk-koHpepenuus "OnTruueckue TMH30BbIe MPHOOPHI" NMoBTOpeHMe N3y4eHHOro

72 I'na3 kak onTuyeckas cucreMa. 3peHue KOHCNeKT
Vpok-koHpepennust "JedekTsl 3penHud. Kak coxpaHUTH

73 p " bep Jled p P MoBTOpPEHNE N3YYEeHHOro
3peHue
Paznoxenune Oenoro cera B cmektp. OmbiTel HpioToOHA.

74 Ctp. 231-242, & 54-55, sonp.
CnoxxeHue cieKTpalbHBIX 1IBETOB. Jlucnepcus cBeTa
Jlaboparopnast paGora "OmBITBI MO Pa3jIoOKEHUIO OeIoro

75 CBETAa B CIIEKTP M BOCIPHUATHUIO I[BETAa IPEAMETOB IPU HX NMoBTOpeHMe N3y4eHHOro
HaOJI0ICHNH uepe3 [BETOBbIe (hUIbTPHI"
VYPpOK-TIpaKTHK "BoJIHOBLIE CBOICTBA CBETAa: MUCIIEPCHUSA

76 p p ™ " pei, MoBTOpEHNE N3yYeHHOro
uHTephepeHns u Tudpakius

77 OmnbiThl Pesepdopaa u muianerapHas MoJiennb aToma CTp. 244-250, & 56, Bonp

78 Iocrynats! Bopa. Monens atoma bopa Crp. 251-253, & 57, sonp.




Ucnyckanne wu mnorjomeHue cBera atomMoMm. KBaHTHI.

Crp. 251-253, & 57, Bonp.

79 . 1
JInHenyaTele CIIEKTPBI
80 Vpoxk-npaktuky™m "Ha6mroieHne ClieKTpoB HCIyCKaHus" 1 flosTopenme usyueHHoro
81 PaMOaKTHBHOCTD M €& BHIBI 1 Ctp. 253-257, & 58, Bonp.
82 Ctpoenne aToMHOrO sipa. HykinonHas Mozies 1 CTp. 262-264,& 60, BOmp
83 PaoaKkTHBHBIE IpeBpamnieHus. F30Tombl 1 Crp. 265-268,& 61, 334 52(1)
84 Pemenue 3anay no teme: "PagnoakTuBHbIE IpeBpalieHus” 1 fosTopeHye usyueHHoro
’5 Iepron nonypacnana 1 Crp. 272-276, & 63, ynp. 50(2)
26 Ypok-koHpepeHnus "PagnoakTHBHBIC U3TYYCHHS B IPUPOJIE, | MoBTOpPEHME U3YYEeHHOTO
MEIULIMHE, TEXHUKE"
27 SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsAlOBOTO U ) Crp. 253-257,& 58, ynp. 50 (3)
MaccOBOT'O YHCE
88 DHeprys CBA3M aTOMHEIX sziep. CBA3b MacChl M SHEPTUH 1 CTp.269-271, &62, sBONP.
89 Pemenue 3a1au 1o teme "SlnepHbie peakuun" 1 fosTopeHye usyueHHoro
90 Peakuuu cunTe3a u npeneHus saep. VICTOYHUKM SHEpruu 1 Crp. 272-276, & 63, BOnp
CouHiia u 3831
01 Ypok-koHpepenmnus "Snepnas sHepretuka. JledcTBus ) Crp. 277-283, & 64-65,
PaZMOaKTUBHBIX U3JIy4YEHUH Ha )KUBbIE OPraHU3MBbI" sonp
[logroroBka K  KOHTPOJIBHOH  pabore 1m0  TeMme Crp. 283-290, & 66-67, BONp
92 'ONEKTpOMarHUTHOE MOJ€. DJIEKTPOMAarHUTHBIE  BOJIHBI. 1
KBaHnTOBbIE siBIECHUSA"
93 Kontponbraas pabora mo teme "DIEKTPOMArHUTHOE TMIOJIE. UTKY MoBTOpeHMe N3y4EeHHOrOo
JJIeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE siBJICHUS "
94 JlaGoparopHble paboThI 10 Kypey "BianmozeiicTaue Ten" 1 Cp. 291-292, wuTate




Pemenne PaCU€THBIX MW Ka4CCTBCHHBIX 3aaa4 II0 TEMC

Crp. 293-296, & 68, BOMnp

95 , \ 1
TerutoBble pouecchl
96 Pemenue pacueTHbIX U KaduecTBEeHHBIX 3aaa4 1o teme "KII/] 1 Crp. 296-308, & 69, BONp
[ETUIOBBIX JIBUTATENEH, 3JIEKTPOYCTAHOBOK "
97 [IpoMexyTouHas aTTecTallMOHHas paboTa I/TIA  MosTOpeHue usyuerHoro
98 JlabopaTtopnbie paboTsI 1o Kypcy "CBeToBbIC sIBICHUS" 1 Crp. 308-309, & 70, sonp
99 PaGora ¢ Tekcramu o Teme "3aKOHBI COXPAaHEHUS B | Crp. 311-314, & 71, Bonp
MexaHuke"
100 Pa6ora c rexkcramu o reme "Konebanus u BoaHbI" 1 Crp. 314-318, & 72, sonp
101 PaGora ¢ Tekcramu o Teme "CBeTOBBIC IBICHUS" 1 MosTopeHue usyueHHoro
102 Pabota c Tekctamu o reme "KBanToBas u simepHas ¢puzuka” 1 fosTopeHue usyueHHoro
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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