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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YPOBHS Ha ypPOBHE CpEAHETO OOIIero
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE MOJOKEHHI M TpeOOBaHUU K pe3yibTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHIIETIIIMK TIpernojiaBanust yuyeOoHoro npeamera «Pusuka» B 00pa3oBaTeIbHBIX
Opra”Hu3alusIx Poccuniickon denepanun, peAU3YIOIIUX OCHOBHBIE
00pa3oBaTebHbIE MPOTPAMMBI.

ConmepxaHue mnporpamMmbl 1O (U3MKE HaIpaBlIeHO Ha (opMHUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oby4varonuxcst 10-11 kiaccoB npu o0yueHuu
ux ¢u3nke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-AESATEIBHOCTHOIO MOJIXO/A.
[Iporpamma no ¢usuke coorsercTByeT TpeboBanusm @I'OC COO k miiaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YEHUs, a TaKXKe
YUUTBHIBAET HEOOXOJMMOCTh peaIU3alMl MEXKIIPEAMETHBIX CBs3€d (U3MKH C
€CTECTBEHHO-HAYYHBIMU YUEOHBIMU NpeAMeTaMU. B Hellonpenenstorcs OCHOBHBIE
LEIU U3y4eHUs! (PU3MKHU Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus, IIAHUPYEMBbIE
pe3ynbTaTbl OCBOEHUS Kypca (PU3UMKH: JIMYHOCTHBIE, METAlpeIMETHBHIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma 1o ¢pu3HKe BKIIOYAET:

e [IJITAHUPYEMBIE PE3yJbTaThl OCBOECHHUSI Kypca (pU3MKHU Ha 0a30BOM YpOBHE, B

TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI 110 TOJaM 00yUYEeHUS;

« coziepkaHue yueOHoro npeamera « Pu3uka» 1o rojgaM o0yueHusl.

®duzrka Kak Hayka O Haubojee OOIMX 3aKOHAaX MPHUPObI, BHICTYIAs B
KauecTBe y4eOHOro MmpeAameTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHU# 00 okpy:xatouieM Mupe. LlIkonbHbIN Kypce pU3uKn — cucTeMooOpa3yronmi
I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3MUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, HM3ydaeMbIX XWUMHUEH, OHMOJIOTHEH,
bu3udeckorr reorpadueii W acrpoHomued. lcmomp3oBaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  ONpeAeNseT Xapakrep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUM B c(hepe SIHEPreTUKH, TPAHCIIOPTa, OCBOEHUSI KOCMOCA,
MOJIy4YEHHUsI HOBBIX MAaTE€pPHAJIOB C 33JaHHBIMU CBOMCTBaMH U Apyrux. M3yuenue
(U3MKH BHOCUT OCHOBHOM BKJ1aJ1 B ((OPMUPOBAHHUE €CTECTBEHHO- HAYYHOU KapTUHBI
MHUpa o0yd4arommxcs, B (OPMUPOBAHHWE YMEHHH NPUMEHSATh HAyYHBIH METOJ
MO3HAHUSA MPU BHITIOJHEHUU UMHU YYEOHBIX UCCIIEI0BAHUM.

B ocHOBY Kypca pu3uKH 1Sl ypOBHS CpETHEr0 OOLIEro 00pa3zoBaHus MOJ0KEH
pAA e, KOTOpbIe MOKHO PACCMaTPUBATh KaK MPHUHLIMIIBI €FOMOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBIECTCS JIOTMUECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pasenoB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B coOTBeTCTBUM C HEW MaTepuan Kypca (U3HKU
o0beMHEH BOKpYr (¢u3nueckux Teopui. BemymuM B Kypce sBIsieTCs
(opMupOBaHUE NPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
HoJe.

Hoes eymanumapuzayuu. EE peanuzanus MNpeAnosiaraeéT HCHOJIb30BAHHE
F'YMaHUTAPHOTO NOTEHIMAIa (PU3NYECKONM HAyKH, OCMBICIECHUE CBSA3U PA3BUTHUSA
(U3MKH C pa3BUTHEM OOILECTBA, & TAKIKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypce pusnku npejmnoaract 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMUECKUX MPUIOKEHUN U3YYEHHBIX
TEOPUHN U 3aKOHOB.

Hoes oxonocusayuu peanusyercs IMOCPEACTBOM BBEACHUS HIIEMEHTOB
COJIEp)KaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHMM, a TakXe OO0CYXIACHUS
po0JIeM pallOHATBHOTO MTPUPOJONOIB30BAHMS U IKOJIOTMYECKO 0€3011acCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (PU3MKM Ha YpPOBHE CPEIHEro OOILIEro
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (popmMupoBaHHEe MPEACTABICHUNA O
CTPYKType MOCTpOoeHusi (pU3NUECKOil Teopuu, poiu (pyHAAMEHTaJIbHBIX 3aKOHOB U
MPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJIE, TPAHULIAXTTPUMEHUMOCTH
TEOPUM, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBIEHUH U TIPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU pealiu3yeTcsl Mpexse
BCEro 3a CYET OpPraHu3alliy 3KCIEPUMEHTAILHON AESTeNbHOCTH O0YyYaroUINXCs.
J11st 6a30BOTO YPOBHS Kypca (PU3UKHU — 3TO UCIIOJIH30BAHNUE CUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00PaTOPHBIX padOT, KOTOPHIE B IPOrPaMMe
no (usuke OObEIMHEHBI B OOIIMIA CHUCOK YYEHHYECKHX MPaKTUYECKUX padoT.
Boigenenue B yKa3aHHOM MepedyHe J1a00opaTOpHBIX paboT, MPOBOAMMBIX IS
KOHTPOJISI U OIIEHKH, OCYILECTBIISIETCS] Y4aCTHUKaMH 00pa30BaTEIbHOTO Mpolecca
UCXOJl U3 OCOOEHHOCTEW IMJIAaHWPOBaHUSI U OCHalleHus kaOunera (usuku. Ilpu
ATOM O0OecrleuynBaeTCsl OBJIAJIeHuE OOYy4YaloIMMHUCS YMEHUSIMU TPOBOAMTD
KOCBEHHbIE M3MEPEHUS, HCCIEIOBAaHUS 3aBUCHUMOCTEW (U3MYECKUX BEIUYUH U
ITIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEIIOKEHHBIX TUITOTES.

Bosbiioe BHUMaHue yaenseTcsl peleHUI0 PACUETHBIX U KaYeCTBEHHBIX 3a/1ay.
IIpu 3TOM 1711 pacU€THBIX 3a7a4 IPUOPUTETOM SBJISIIOTCS 3aa4U C IBHO 3aJaHHOU
(duznyecKoil MOAEINbIO, TO3BOJISIONINE TPUMEHATh U3YyUCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca, TaK U HUHTErpupys 3HaHHUS U3
pasHbIX paszzaenoB. [Jig KauecTBEHHBIX 3a7a4 MPUOPUTETOM SBIISAIOTCS 3a/laHUs Ha
0OBsCHEHHE TPOTEeKaHUsl (U3UYECKUX SIBJICHUM U TPOLIECCOB B OKPY’KAIOIICH
KU3HU, TpeOyroume BbhIOOpa (U3MYECKONM MOJEHM Il CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO x wmarepuansbHO-
TEXHHUYECKOMY 00eCTieueHHnI0 Y4eOHOTO poliiecca 0a30BbIi YPOBEHb Kypca GU3HUKH
Ha YpOBHE CpeaHEero oO0uiero oOpa3oBaHUsl JOJDKEH HM3Yy4aThCsi B YCIOBHUSIX
NpeIMETHOrO0 KaOuHeTa (U3MKU WM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
PEIMETOB €CTECTBEHHO-HAYyYHOro Iukia. B kaOuHere (U3MKU TOIKHO OBITH
HeoOXoIuMoe J1labopaTopHOe OO0OpYAOBAaHHME JJIS BBINOJHEHUS YKa3aHHBIX B
mporpamMme 1o U3NKE YICHHYECKUX MPAKTHICCKUX padOT M IEMOHCTPAIIMOHHOE
000opynoBaHueE.

JleMOHCTpallMOHHOE  000pyJOoBaHHE (QOPMHUPYETCSI B COOTBETCTBUU C
MPUHITUIIOM MHUHHUMAJIBHONH JOCTATOYHOCTH M  O0ECIeUMBAcT ITOCTAHOBKY
MEPEUYNCICHHBIX B TIpPOrpaMMe 10 (HU3MKE KIFOUYEBBIX JEMOHCTpAIMi IS
WCCICAOBAHMS  M3yYaeMbIX SBJICHHA W  TPOIECCOB, OMIHUPUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000OpynOBaHHE ISl YUYEHMUYECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacyeTe
OTHOTO KOMITJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
na0opaTopHOrOo 000pYyNOBaHUS AOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIC ITU(DPOBBIX JTAOOpATOPHi.

OCHOBHBIMHU HENIAMH U3y4YeHUs (GU3UKU B 00111eM 00pa30BaHUU SBIISIOTCS:

e bopMupoBaHuEe WHTEpeca W CTPEMJICHHS OOYYalOMIMXCA K HAYIHOMY
U3YUYCHUIO TIPUPOJBI, PA3BUTHE HMX HHTCIICKTYaIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e PA3BUTHE TPEJCTABICHUN O HAyYHOM METOJIC MO3HAHUS U (HOPMHUPOBAHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOITUM SIBIICHUSIM;

 hopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa U3y4eHUs] OCHOB
CTpOeHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e popMUpOBaAHUE YMEHUHN OOBSICHATH SBJICHUS C UCIIOIb30BaHUEM (PHU3UYECKHUX
3HAHWHM ¥ HAYYHBIX JOKA3aTeIbCTB;

e popMHpOBaHUE TIPEACTABICHHA O PONHM (PU3MKU JUISI Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3TUX 1efield 0OecrneurnBaeTcsl peleHueM CIeAyIoIUX 3a1ay B

npolecce u3ydeHus Kypca U3k Ha YpOBHE CpeIHEro o01ero 0opa3oBaHus:



o IPUOOPETEHNE CUCTEMBI 3HAHUM 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAass MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTHI aCTPO(DU3UKH;

o hopMupoBaHUE YMEHUI MPUMEHSATh TEOPETUYECKUE 3HAHUS JIISIO0BSICHEHHUS
buznyeCKuX SIBICHUN B IPUPOJIE U TSl IPUHATHUS IPAKTHUECKUX PEIICHUN
B MTOBCETHEBHOM KU3HU;

¢ OCBOGHHE CIIOCOOOB pEHICHUS pPa3jIMYHbIX 3a]ad C SBHO 3aJlaHHOMN
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaAMOCTOSTEIHHOE
co3anue GU3NYECKON MO, aIeKBaTHON yCIOBUSM 3a1auH;

e MIOHMMaHHE (PU3UYECKMX OCHOB U TMPHUHIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHMS Ha OKPYKAIOILYIO
cpeny;

¢ OBJIQJICHUE METOJIaMU CaMOCTOSATEIHHOTO TUIAHUPOBAHUSA W TPOBEACHUS
(Gu3NYECKUX SKCIIEPUMEHTOB, aHAJM3a U HWHTEpHpeTaluuu HH(opMaluu,
OIIpE/IENICHUS IOCTOBEPHOCTHU MOJyYEHHOTO Pe3yJIbTaTa;

e CO3JJaHUE YCIIOBUHM HJIsi Pa3BUTHS YMEHHUI NPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (0a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJIENIO), B
11 knacce — 68 yacoB (2 yaca B HeJIEJIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3MKE TepeueHb JTabOpaTOPHBIX U
MPAKTUYECKUX padoT SBISIETCS PEKOMEHIIOBAaHHBIM, YYHTENb JeJaeT BHIOOD
MPOBEJCHUS JTa0OpaTOPHBIX PAOOT ¥ OMBITOB C YYETOM HWHAMBHIYaTbHBIX
0COOEHHOCTEH 00yUarOIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KJIIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O MIO3HAHUSA

®dusrka — Hayka o mpupone. HaydHble METOIBI NO3HAHMS OKPYKAOLIETO
Mupa. Ponb skcriepuMeHTa 1 TEOpUU B IPOLIECCE MO3HAHUS TPUPObL. DKCIEPUMEHT
B (u3HKe.

MonenupoBanue (U3NYECKUX SIBICHUNW U TpoleccoB. HaydHble THMOTE3bI.
du3uvecKkue 3aKOHBI U TEOPHH. |'paHHIIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponb u Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOM HAy4YHOH KapTHHbI
MHPA, B IPAKTUYECKOU EATENBHOCTH JOJEH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3zjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABukeHHEe. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKCHUSI.
Cucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOM TOUYKHM, HUX MPOEKIMU Ha OCU CHCTEMBI KOOpIWHAT.
CroxeHue nepeMenieHnil U CJI0)KeHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE nBIKeHue. I 'paduxu
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOpEHHUsS, IyTH U IEepEeMEIICHUs
MaTepUaIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOE nazeHue. Y CKopeHrue CBOOOHOTO NaieHusI.

KpuonuHeiHoe nBuxeHne. J[BrkeHne MaTepruagIbHON TOUKH MOOKPYKHOCTH
C MOCTOSIHHOW MO MOJYJI0 CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEWHAsi CKOPOCTh.
[Tepuon u yactora obpatieHus. [{leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MTepeJayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUs KHHEMATHYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeobpazoBanue IBMKEHUHN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3AyXE U B pa3peKeHHOM IIPOCTPAHCTBE.

Habnronenue aBuxeHus tena, OPOMIEHHOTO O] YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepeHne yckopeHus: CBOOOIHOIO MaIeHHUS.

Hamnpasnenue ckopocTy Npy ABUKEHUU 110 OKPY’KHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3ydeHne HEpaBHOMEPHOTO IBUKEHUS C LIENbIO0 ONPENEIICHUS] MTHOBEHHON
CKOpOCTH.

HccnmenoBanre COOTHOLICHHST MEXAY NYyTSIMHU, NPOMACHHBIMHA TEJIOM 3a
[IOCJIEIOBATENbHBIE PABHBIE IIPOMEXKYTKM BpPEMEHM IIPU PAaBHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHNUS IapUKa B BSI3KOU KUJIKOCTH.

N3ydeHne nBUKEHUs Tea, OPOILIEHHOTO TOPU30HTAIIBHO.

Tema 2. Jlunamuxa

[Ipyammn  otHOocuTensHOCTH  ['ammnes.  IlepBelii  3akoH  HproToHa.
NHepunanbHbple CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuwi. Bropoit 3akon HproToHa
JUI MaTEpUaJIbHOU TOUKM. Tpernii 3akoH HproTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro TaroreHus. Cuia Tskectn. IlepBas kocMmuueckas
CKOpOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenus (moxosi, CKoibxeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cujia TpeHus nokos. Koadduiment tpeHus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MoOMEHT cuHJlbl OTHOCHUTENBHO OCH BpameHus. llnedo cumnbl. YcnoBud
paBHOBECUS TBEPIOIO TEIIA.

TexHu4eckue yCTpOWCTBA U IIPAKTUYECKOE NPUMEHEHHE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuu.

CpaBHeHUE Macc B3aUMOJECHCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT A€(pOPMALIUU.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS Y CKOJIbKEHUSI.

VY cioBus paBHOBeCHS TBEPAOTO Tena. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

W3ydenue nBmxeHus OpycKa Mo HAKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIINX B MPYXUHE U
PE3MHOBOM 00pa3iie, OT ux aedopmaiuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOrO TEJIA, HUMEIOLIETO OCh
BpALlCHHUS.

Tema 3. 3axonbl coXpanenus 6 Mexanuke

NmMmiynbc MaTepuaibHOM TOYKHM (Teda), CUCTEMbl MaTe€pUATIbHBIX TOYEK.
NMnynbec cuiibl U1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHHSI HMMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUHU.

[TorennuanbHas DHEPrusl. ITorennuanbHas JHEprus yIpyro
nehopMUpPOBaHHOM MPY>KUHBL. [loTeHIIMaNbHAS SHEPT U TeJIa BOIM3U MOBEPXHOCTU
3eMIIN.

[loTeHnumanbHple W HEMOTCHIMANbHbIE  CWibl.  CBs3b  pabOTHI
HETIOTCHIMAIBHBIX CUJI C ©3MEHEHUEM MEXaHNYECKOW YHEPTUU CUCTEMBI TEN. 3aKOH
COXPaHEHMSI MEXAHUYECKON dHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHU4eCKUe YCTPOWCTBA U ITPAKTUUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
IIPY>KUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[lepexoa NOTEHIUATBLHON SHEPTUU B KHHETUYECKYIO U 0OOpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopsie pabomul

N3yyenue abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO ABYX OJJMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanue cBA3M pabOThI CUIIbI C U3BMEHEHHEM MEXaHUYEeCKOW sHepruu
TeJla HA IPUMEPE PACTSIKEHHS PE3UHOBOIO XKTI'yTa.

Pa3nen 3. MoJiekyasipHas ¢pu3uka 4 TepMOIUHAMHKA
Tema 1. Ocnoébl MoneKynapHo-KuHemu4eckol meopuu
OCHOBHBIE€ TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. ubdysus. Xapakrep ABIKCHHUS U
B3aUMOJICMCTBUSL YacTULl BemecTBa. MoAenu CTpPOEHHsI Ta30B, XKHAKOCTEN U
TBEPJIBIX TEJT U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemectBa. [ToctositnHas ABoraapo.

TenmoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
[enscus.



Mopens  upeanbHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HICaNbHOro rasa. AOCOJIOTHas TemIeparypa Kak Mepa
CpeIHEN KWHETHUYECKON SHEPruy TEIUIOBOTO JBWXKEHUA dvacTull rasza. Illkama
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BelecTBa. ['paduueckoe MpencTaBiICHHE M30MPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BemlecTBa, (ororpaduun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUN.

OmnbITel 10 AU GY3UH KUTKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBUAKEHUS.

Mogensb ombita LlTepHa.

OneITsl, JTOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMOJICHCTBHSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OneIThl, WUIIOCTPUPYIOLIUE YPaBHEHHE COCTOSHHMSI HJICAJBbHOIO Tasa,
M30MPOLIECCHI.

Yuenuueckuu skcnepumenm, nabopamopuvie pabomul

Onpenenenne Maccbl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHUM
00bEMa KOMHATBI, IABJIICHUS U TEMIIEPATypbl BO3/IyXa B HEW.

HccenenoBanne 3aBUCMMOCTH MEXKAY TapaMETPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosbvl mepmoOuUHAMUKU

TepmoanHaMuueckass cUCTeMa. BHYTpPEHHSAS SHEpPrusi TEPMOJMHAMUYECKOU
CUCTEeMbI U criocoObl €€ n3meHeHust. KonnyecTBo TemnoTsl U padora. BHyTpeHHss
DHEpPrusi  OAHOATOMHOTO  HJEAbHOrO  rasa. Buael  Temionepenayu:
TEIIONPOBOJIHOCTh, KOHBEKIIMS, U3IyUYCHHE. Y A€IbHas TEIJIOEMKOCTh BEIIECTBA.
KonaudecTBO TEMIOTHI IPH TEILIONEPEaAYeE.

[lonsitue 006 aaumabatHoM mporiecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre TepBOro 3aKOHA TEPMOJMHAMHMKU K H3omponeccaM. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akoH TepmoamHamuku. HeoOpaTumocTh TpoOIecCOB B MPHUPO/IE.

TennoBbie MaMHbL. [IpUHIUIIBI AEWCTBUS TEIJIOBBIX MAILIHH.
[IpeoOpa3oBanus SHEpPruu B TEIUIOBBIX MamuHaxXx. Koad¢uiueHT mone3Horo
nerctBug TtemoBoil mammHbl. [ukn KapHo u ero kosd@uimeHT mosie3HOro
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbl TETUIOIHEPTETUKH.



TexHuueckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CrOpaHusl, ObITOBOW XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TOJ JECUCTBHEM CXKATOTO BO3/yXa, HarpeBanue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUIACOIEMOHCTpPAIIHS).

W3meHeHue BHyTpEeHHEN S3HEPTuu (TeMIiepaTypbl) Teja Mpu Teruionepeaaye.

OnelT MO anuabaTHOMY pacCIIMPEHUIO0 Bo3Ayxa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

N3mepeHune yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammusie cocmoanusn eeutecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u kKoHJeHcalus. VMcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacelllleHHbIA mnap. YaelbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIEPATYPhl KUTIEHUS OT AaBJICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaimioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Marepuaibl. [lnmaBienuwe u
KpUCTaJUIU3anus. Y ieJibHas TerjoTa miasineHus. Cyomumarusi.

YpaBHeHue TeniaoBoro Oanaxca.

TexHuyecknue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJYYEHUS COBPEMEHHBIX MaTE€pUaJIOB, B
TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOlCTBa HACBHIILIEHHBIX MMAPOB.

Kunenuve npu noHUKEHHOM JaBJICHUMU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenrie HarpeBaHus ¥ MIaBJICHUST KPUCTAITMYECKOTO BEIIECTRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENIBHOM BIIaXKHOCTH BO3/1yXa.

Paznen 4. DnekTpoauHaMuKka
Tema 1. dnekmpocmamuka
OnekTpu3auus Teld. ODJEKTpUYECKHil 3apsia. JBa Buaa 3IEKTPUUECKUX
3apsiioB. [IpOBOMHMKHK, TUAJIEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3aps/a.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedHbI 3JIeKTpUUECKUNA 3apsi.
OnekTpudeckoe noje. Hanpsok€HHOCTD anekTpuyeckoro moist. [Ipunmun



CYyNEPIO3ULNHN DJICKTPUUECKUX MOoJieh. JIMHNM HanpssKEHHOCTH JIEKTPUYECKOrO
HOJISL.

PaGoTa cun anekTpocratudeckoro mojs. [lorenuan. PasHocTh mOTEHIMAIOB.
[IpOBOOHUKM M HOHUAJIEKTPUKH B BJIEKTPOCTATHYECKOM IToje. JluanekTpuueckas
IPOHUIIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DaeKTpoEMKOCTh IIIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: DIEKTPOCKOI,
ANEKTPOMETpP, DSJIEKTPOCTATHYECKass 3allUTa, 3a3€MIICHHE JJIEKTPONPUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPYWHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO ¥ IPUHIIUI IEUCTBHUS AJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

IIpOBOIHUKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DJIEKTPOCTATUYECKAA 3aIUTA.

JIMPNEKTPUKY B DIIEKTPOCTATUIECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT IUIOIIAIA
IJIACTUH, PACCTOSHUS MEXAY HUMHU U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOTO KOHJEHCATOPa.

Yuenuueckuu sxcnepumenm, nabopamopsie pabomul

N3mepeHnne 3neKTpoEMKOCTH KOHIEHCATOpA.

Tema 2. Ilocmoannstit 3nekmpuyeckuit mok. Toku ¢ paznuunsix cpeoax

DJIEKTPUYECKUT TOK. YCJOBUS CYIIECTBOBAHMS JJIEKTPHUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 151 ydyacTKa LEIu.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEIBHOE CONPOTHUBJIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIbHOE, CMELIAHHOE COEINHEHUE IPOBOJHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOIBUKYIIAs CUJIA U BHYTPEHHEE CONPOTHUBIIEHUE NCTOYHUKA TOKA.
3akoH OMa 17151 TOJTHOM (3aMKHYTOM) 2yieKTprudeckoi 1enu. KopoTkoe 3aMbIkaHUeE.

OJIEKTpOHHAasT  IPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIIOB OT TeEMIIEpaTypbl. CBEpXIIPOBOIUMOCTb.

DnexkTpudecKnil TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKMY. CobOcTBeHHas 17§ MPUMECHAsT  MPOBOJUMOCTD
noJynpoBoIHUKOB. CBolicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax H  paciuiaBax  d3JIEKTPOJUTOB.
DNEKTPOIIUTUYECKAS] JUCCOLMALIMS. DIEKTPOIIH3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECaMOCTOSTEIIbHbIN
pa3psan. Monuus. [Inazma.

TexHUYecKue yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKA, OAJIEKTpPOHArpeBaTelIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JAUOJ,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIHN N0/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepeHne cruiibl TOKa U HAIPSKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] IUJIUHIAPUYECKUX POBOJHUKOB OT JUJIMHBI,
IJIOLIAU TIOTIEPEYHOr0 CEUEHUS U MaTepuaa.

CMmeliaHHOE COeTMHEHNE TPOBOAHUKOB.

[Ipssmoe wm3MepeHne dIeKTpOoABWKyLIeH cuibl. KopoTkoe 3ambIKaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE AJIEKTPOJIUTOB.

W ckpoBoii pa3psii 1 IpOBOAMMOCTB BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHne CMEMIaHHOI0 COEIMHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snektponusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPIKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMHM MaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpa(ru U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBbIE C HW3YyYEHHEM METOAOB HAYYHOTO
NO3HAHUA: SIBJIEHWE, HAay4HbIA (pakT, rumnoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, SKCIIEPUMEHT, MOJCIUPOBAHHUE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMBl YpaBHEHUH, InHeNHHas PpyHKUus, mapadoia,
runepOonia, ux rpaukd U CBOMCTBA, TPUTOHOMETpUYECKHE (YHKLUHMH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe IBHKEHUE B KUBOW mpupoae, Audy3us, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUJbI TEIJIONEpPEIaUH, TEIIOBOE PaBHOBECHE),
ANIEKTPUUECKHUE SIBJICHUS B KUBOIM IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEI, KUIKOCTEN U



ra3oB, J3JIEKTPUYECKHE CBOICTBA METAJUIOB, AJEKTPOJIUTHUYECKAsh AUCCOLMALINS,
rajibBaHHKA.

I'eoepaghus: BIaxXxHOCTb BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C HUCIIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJIIUIIHUKH, WCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIpyrue), ABUTATENIb BHYTPEHHETO
cropaHwusi, mapoBasi TypOuHa, OBITOBON XOJOMUILHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJTYYEHHUS] COBPEMEHHBIX MATEpHAIIOB, B TOM YHCJIE HaHOMATEpHaloOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWUHBIH IIPUHTED, ANEKTPOHArPEBATEIIbHbBIC puoOOPBHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoAMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHumHas UHOYKUUS

[loctosiHHBIE ~ MarHUTHl.  B3anMOIENCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnose. Bexkrop MarHuTHOW HHAYKUMHU. [IpuHOMI cyneprnosuuuu
MAarHuTHbBIX ToJed. JIMHMM MarHuTHOM WHAYKUMU. KapThHAa JIWMHWUNA MarHUTHOM
WHAYKIHAH TOJISI IOCTOSSHHBIX MAarHUTOB.

MarautHOE T1I0J€ TIPOBOJHMKA C TOKOM. KapTuHa JIMHUM WHIYKUHAH
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonenctBrue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HalpaBJICHUE.

Cuia Jlopenua, €€ MOlyJib U HarpaBiieHUE. JIBUKEHHE 3apSyKEHHON YaCTUIIbI
B OJHOPOJHOM MarHuTHOM mojie. Pabora cusl Jlopenia.

SlBnenue 2NeKTpOMarHMTHOW MHAYKUMHU. [lOTOK BEKTOpa MarHUTHOM
WHIYKIUHA. OJIEKTPOABIKYILAS CWJIA HWHIYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykuuu Papajes.

BuxpeBoe nsnexkTpuyeckoe Imoje. DIEKTPOABWKYIIAs CHJIA WHAYKUAU B
MIPOBOJIHUKE, IBUKYIIEMCS TOCTYATEIbHO B OJTHOPOJTHOM MAarHUTHOM TIOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh.  SIBJIGHME CaMOMHIYKIMHU. OJEKTPOJBIKYIIAs  Ccuja
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHn4eckrue yCTPOMCTBA W IMPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJEKTPOABUTATENIb, YCKOPUTEIU DJIEMEHTapHBIX
YaCTHUL, UHIYKUMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE PTIEKTPOHHOTO MTyYKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIUX MAarHUTHOTO TIOJIS.

B3auMmopelicTBrE IByX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

Hencrue cuibl JIopeHIa Ha HOHBI AJICKTPOJIUTA.

SIBiieHME AIIEKTPOMArHUTHON MHIYKIMH.

IIpaBuino Jlenua.

3aBUCUMOCTD 3JICKTPOJBHKYIIEH CUJIbl UHIYKIIMU OT CKOPOCTH M3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

N3yyeHne MarHuTHOTO MOJISL KATYIIKHA C TOKOM.

HccnenoBanue neiicTBUSA NOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMATHUTHON MHIYKIWH.

Pa3nea 5. Kote6anust u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHummble Ko1e0anus

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHMS.
IMapmonuueckue kosiebanus. Ilepuon, wactora, ammnTtyna u ($aza KojaeOaHUH.
IIpyXuHHBIA MasTHUK. MaTeMaTU4eCKUii MasATHUK. YPAaBHEHHE TAPMOHHYECKUX
kosnebanuii. [IpeBpareHue sHEpruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii  kOoHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIC KOJIeOAHUS B
UJCATBHOM KOJICOATEIIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHHYECKUMU U
AIEKTPOMArHUTHBIMU KosiebanusiMu. @Dopmyna TomcoHa. 3akoH cOXpaHEHUs
SHEPrUM B UJICATBHOM K0J1e0aTEIbHOM KOHTYpE.

[TpencraBienue o 3aTyxaromMx KosieOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKHUE
kosneOanus. Pezonanc. BoiHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUS.

[lepemennblii TOK. CHHYCOMAAQIbHBI NEPEMEHHBIA TOK. MONIHOCTh
IIEPEMEHHOI0 TOKAa. AMIUIMTYJHOE M JACHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIpsHKEHUSL.

Tpancpopmarop. [IpousBoacTBo, mepenada U MOTpedICHNUE IIEKTPUIECKON
DHEPruM. DKOJIOTUYECKUE PUCKU NPU NMPOU3BOJCTBE 3JIEKTposHepruu. KympTypa
HCIIOJIb30BaHUs DJIEKTPOIHEPTUHU B IIOBCEAHEBHON KU3HMU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTPOIepeaay.

Llemoncmpayuu
HccnenoBanne mapamMeTpoB KoOJeOATENbHONW CHCTeMBbl (MIPY>KWHHBINA WU

MaTeMaTUYECKUI MaSTHUK).



Habnronenue 3aryxarommx KojieOaHnui.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

HaOnronenue pezoHanca.

CB0oOOIHBIE 2JIEKTPOMArHUTHbIE KOJI€OaHMUs.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM ) I
AIEKTPOMATHUTHBIX KOJICOAHUI.

Pe3oHaHC mpu MOCIEIOBAaTEIbHOM COCIMHEHUU PE3UCTOpa, KaTYyIIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenb JIMHUH 3EKTPOIEepEAayH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBaHue 3aBUCMMOCTH MEpUOJia MajblX KoyieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanre nepeMeHHOTO TOKA B LIEMU U3 MOCIIEI0BATEIBbHO COETUHEHHBIX
KOHJIEHCATOpa, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazZHunHble 60JIHbL

Mexanudeckue BOJIHBI, ycioBHs pacnpoctpanenus. llepuon. Ckopoctb
pacnpocTpaHeHuss M JuHA BOdHBL. [lomepedHble W MPOAOJIBHBIE  BOJIHBIL.
WNuTtepdepenuus n auppakuusg MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3TYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anektpomarautHoi BosnHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHHE, MOJSIpU3anus, AUPpaKius,
uHTepdepeHuust. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ikxana 3MeKTpOMarHUTHBIX BOJH. [IpuMeHeHne >JIeKTPOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paAUOCBSA3U U TENEBUACHUS. Pagronokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPebl.

TexHHuYecKue yCTpONCTBa M MNPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl MArHOCTHKAa B TEXHHMKE M MEIUIIMHE, pajaap,
paauonpuEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OOpa3zoBaHue U pacIpOCTPaHEHHUE MOMEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kone0mroieecst T€J10 Kak HCTOYHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHHUSI MEXaHUUECKHUX BOJIH.

Hab6mronenue unrepdepeHiinu u 1uppakuu MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsizu TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYA0U U
4acTOTOM KOJeOaHUIA.



HccnmenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpakeHHue,
npesioMJIeHUe, Mospu3anus, qudpakius, MHTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacnpoCTpaHEHUE CBETA B
omHOpoaHOM cpene. JIyd cBeta. ToueuHbI HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI oTpaxeHus: cBeta. IlocTtpoenue n3oOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yros IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. ClnoxHbIN cocTaB 6enoro ceera. LIger.

Cobuparomniue u pacceuBaroniue TuH3bl. ToHKast TuH3a. @OKYCHOEPACCTOSIHUE
U ONTHYECKas CUiia TOHKOW JUH3bL. [locTpoeHune n3odpaxkeHui B COOMPAIOIINX U
pacceuBaromux JuH3ax. PopMyra TOHKOM JIMH3bL. Y BEJTUYEHHE, 1aBAEMOE JTUH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBass ontuka. WuTtepdepenuusi cera. KorepeHTHblE HCTOYHUKH.
VY caoBust HaOIIOEHUS MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHONKApTUHE
OT JIBYX CUH(a3HbIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxkuus cBeta. JudpakinuonHnas peméTka. YciaoBue HaOMOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpU  TMAJEHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCTpPOMCTBA M MPAKTUUECKOE TMPUMEHEHHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaTr, MHUKPOCKOM, TEJIECKOI, BOJOKOHHAsI
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISPOU/I.

Jlemoncmpayuu

[IpssMONMHENHOE PACcHpPOCTPAHEHUE, OTPAKEHHE M IPEIIOMIIEHUE CBETA.
OnTuyeckue npuOOpBHI.

[TomHOE BHYTpEeHHEE oTpaxeHue. Moaens CBeToBoAA.

HccnenoBannie cBOMCTB U300paKeHUH B JIMH3AX.

Mopenu MUKpocKoIa, TeJIeCKona.

HaOmronenue unrepdepeHimy cBera.

Hab6nronenue nudpakium crera.

HabGmronenne nucnepcuu cBera.

[TosryueHue cniekTpa ¢ MOMOUIBIO PU3MBI.

[Tomy4enue crekTpa ¢ MOMOIILI0 AUGPAKIIMOHHON PEIIETKY.

HabGnronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul



N3mepeHne noka3aresns NpeIoMIIEHUs CTEKIIA.
HccnenoBanue CBOWCTB U300pAKEHU B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI clIEIIHAIbHON TEOPUH OTHOCHUTEIbHOCTH

['paHnIBl  IDPUMEHUMOCTH  KJIacCHYeCcKoM  MexaHukd.  [locrynartsl
CIELMATIbHON TEOPUH OTHOCUTEIBHOCTH: UHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa
B BAKyyMe, IPUHIMI OTHOCUTEIbHOCTH DHUHIITENHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHHE BPEMEHU U COKpAILEHUE
JUIMHBI.

OHEPrusi U UMITYJIbC PEIATUBUCTCKON YACTHULIBIL.

CBs3b MacChl C JHEPrUEN U UMITYJILCOM PEIIATUBUCTCKOM YaCTULIBI. DHEPTHU
ITOKOS.

Pasznen 7. KBanroBasi pusuka

Tema 1. dnemenmul K6AHM OGO ONMUKU

®otonsl. opmyna [1naHnka cBsizu 3HEpruu GOTOHA C €r0 YaCTOTOW. DHEprus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Goroaddexra. Onwitel A. I'. CToseroBa. 3aK0oHbBI
dotorddexra. YpaBuenue DunmTeitHa mis Gotoaddexra. «KpacHas rpanuiiay
dboToaddekra.

Jasnenue cBera. OnbiTel 1. H. JIeOenena.

XHUMHUYeCKoe IEHUCTBUE CBETA.

TexHudeckue YyCTpONCTBA W TMpaKTUYECKOe MpUMEHeHue: (OTOIIEMEHT,
¢dboTOoMaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

doTodddeKT Ha yCTAaHOBKE ¢ IIMHKOBOM TIACTHHOM.

HccnenoBanne 3ak0HOB BHENTHETO GoTodddexTa.

CBeToauon.

Conneunas 6aTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHu0 o -4acTHII.
Ilmanerapnas moxens aroma. Ilocrymarslr bopa. M3nyueHue u morjiouieHue
(GbOTOHOB TpU TEpexojae aToMa C OJHOTO YPOBHS JHEPruu Ha Apyrou. Bumwi
criekTpoB. CHEKTp YPOBHEM SHEPrUU aToMa BOJOpO/a.

BousiHOoBBIE cBOViCcTBA yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Tyaliu3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3TyUYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), J1a3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHue AIMHBI BOJIHBI JIa3epa.

HabGnronenue nuHenvyaTbiX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HaOnronenue TMHEM4aToro cnexkrpa.

Tema 3. Amommnoe aopo

OKCIIEPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHUs sapa. OTKpsITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/ia o onpeneneHuto coctaBa paiuo0akKTHBHOTO
m3nydyeHnus.  CBodictBa  anbda-,  Oera-, raMMa-usiiydcHus.  BnusiHue
PaAMOAKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHAa W HeWTpoHa. Hykionnas moxens sigpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio saapa. M30Tomnsl.

Anbda-pacnaa. DJEKTPOHHBIA UM MO3UTPOHHBIM Oera-pacmnan. [lamma-
U3ITy4EHHE. 3aKOH PAJIHOAKTUBHOIO PACIIajia.

DHeprus CBS3U HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt Macchl sapa.

SAnepHble peakuuu. JleneHne u CUHTE3 aep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AIEPHON SHEPIETUKH. JKOJIOTMYECKHE ACTIEKTHI IAEPHON YJHEPTETHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIMN 3JIEMEHTAPHBIX YaCTHLI.

@dyHIaMeHTalbHbIe B3aUMOACHCTBUSA. ENMHCTBO (hU3MUECKO KapTHHBI MUPA.

TexHUYeCKUe yCTPONCTBA U MPAKTUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa
BuiibcoHa, siepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanue TpekoB YacTHIl (110 rOTOBBIM (poTorpadusim).

Pa3znen 8. DjieMeHTBI ACTPOHOMUM M ACTPOPUZUKHU

Otanbl pa3BUTHS acTpoHOMUU. [IpuKiaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUM.

Bun 3Bé3aHoro nHeba. Co3Be3ausi, sipKue 3BE3MBI, IUIAHETHI, UX BHJIAMMOE
IIBHKCHHUE.

CoitHeyHAas cucTeMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CoJsiHIIAa U 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHUKHU. J[Marpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTBY». 3BE31IbI TJIABHOM ITOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTB» JJIs 3BE3]] TJIaBHOM MOCJIEA0BATEILHOCTU. BHYTpeHHEE CTpOeHUE



3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Bostonuu ConHla u
3BE3/. DTaIbl )KU3HU 3BE3]I.

Mneunsiii 11yt — nama [amaktuka. Ilonoxenue u awxenue ConHua B
lNamaktrke. Tunsl ramakTuk. PaguoranakTuky U kBazapbl. YHEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacimiupenue Beenennoil. 3akon Xa061a. Paz0eranue rajakTuk.
Teopus bonbmioro B3peiBa. PennkroBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraraiakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmroneHus: HeBOOpY>KEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMITbIOTEPHBIX
PWIOKEHUH I ONpEeIeTICHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOTYIIAPHS U IPKHAE 3BE3BI.

Ha6mronenus B reneckon Jlynsl, mianer, Mieunoro [lyru.

O6o01maronee NOBTOpPeHUE

Ponr ¢usuku © acTpOHOMHUU B HIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COIMAJIBHON M ATUYECKOM cepax NeaTeIbHOCTH YeJI0BEKa, pOJib U MECTO (DU3UKU U
ACTPOHOMUU B COBPEMEHHOM HAy4yHON KapTHUHE MUPA, pOJib GU3NYECKON TeopUn B
(opMHpOBaHNYU MPEICTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3HYECKON
KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCyIIeCTBISIETCS C
YUYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMHh MAaTEMAaTHKH,
OMOJIOTUH, XUMUH, T€Orpa(ru U TEXHOJIOTHH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAay4YHOTO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, runore3a, (U3MYECKas BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMBbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHI M MX IMPOEKUWHA HA OCU KOOPAWHAT, CIIO)KEHUE BEKTOPOB,
IPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMN, MPU3HAKU TOJ00US TPEYroJIbHUKOB,
ompeIesICHHE TUIOMIAIU TIJIOCKUX GUryp u o0bEéMa Tel.

buonoeusa: »nektpuueckue SBICHUS B JKUBOW Mpupoje, KoseOaTeabHbIe
JBUXEHHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJE, NCUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIIMUYECKON PEIIETKH, CIIEKTPAJbHbIN aHaIuU3.



l'eocpaghus: MarHuTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX DY,
(doTocrEMKa 3eMHOI TOBEPXHOCTH, MPEICKA3aHUE 3eMIICTPSCECHHIA.

Texnonoeua: JTVMHUM DBJEKTpoIepenay, TIEeHepaTop IEpEeMEHHOIo TOKa,
AIIEKTPOJBUTATENlb, WHAYKIIMOHHAS IMeYb, pajap, paJuoNpUEMHUK, TEIEBH30D,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIMOHHBIM amnmapaTr, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI 110
OU3UKE HA YPOBHE CPE/IHET'O OBILIET'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «Pu3nuka» Ha YpPOBHE CpPEIHEro OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHB) JOHKHO OOECIEUUTH JOCTHXKEHHUE CIICIYIONTUX
JUYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalolmuXxcsi PYKOBOJCTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PacHIMpeHUE >KU3HEHHOTO
OTBbITA U OMbBITA ACATEILHOCTA B MPOIIECCE peaii3allii OCHOBHBIX HaIlpaBIICHUM
BOCIIUTATENBHOU NESITEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa;ka1aHCcKOro BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMK 00yJarONIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TyMAaHUCTUYECKUX |
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBLHOCTh B MHTEpPECaX TI'PakIaHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEILHON OpraHu3alliu;

YMEHHE B3aUMOJICUCTBOBATH C COI[MAIbHBIMU UHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU W BOJIOHTEPCKOU JEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOH HUJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUSIM
POCCHICKUX yUEHBIX B 00J1acTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B
NEATEIIbHOCTU YYEHOI0;

OCO3HAHUE JTUYHOTO BKJIaJla B TIOCTPOCHUE YCTOMUUBOTO OYYIIIETO;

4) 3¢TeTHYECKOro BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAs SCTETUKY HAYYHOTO TBOPUYECTBA,
npucymero Gpu3nueckoi Hayke;



5) Tpya0BOT0 BOCIUTAHUSI:

UHTEpEC K Pa3nuyHbiM chepam NpoPecCHOHANBHON NeATEeIbHOCTH, B TOM
YHCIIC CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynymier mpo¢eCCuu 1 peaanu30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPA30BaHUIO B 00JIACTH
(U3MKHM Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JIOrHYecKOro BOCIIMTAHHUS:

c(OPMUPOBAHHOCTDh JIKOJIOTUYECKON KYJIbTYpbl, OCO3HAaHHE TJIOOATBHOTO
XapakTepa dKOJOTMYECKUX IpooieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JCICTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA;

paclIMpEHHE OMbITAa JEATEIBHOCTH SKOJOTMYECKOM HaIpPaBJICHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 QUBHUKE;

7) HEeHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUsl PU3UKU OCYLIECTBIIATH IPOCKTHYIO U UCCIIEOBATEIBCKYIO A TENIbHOCTD
UHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHMBEPCAJIbHBIE YUeOHbIe 1eHCTBUS
ba3zoBble jornueckue AefcTBUA:
caMOCTOSITeTbHO  (OpPMYJIMPOBaTh M aKTyallU3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU ACATEIBbHOCTH, 3aJaBaTh MAPAMETPBl U KPUTEPUU HX
JTOCTHKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTM M MPOTUBOPEYMS B  PACCMATPUBAEMBIX
(bU3HUECKUX SABICHUSIX;
pa3pabaThiBaTh TUTAH PEIIEHUS MPOOJIEMBI ¢ Y4€TOM aHalM3a MMEIOIUXCS
MATEPUAIIBHBIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIAM, OIIEHUBATh PUCKU MOCIEACTBUMN IESITEIbHOCTH;
KOOPAVMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHUSAX  PeabHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eMCTBUSA!
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUYEBBIMU NOHATUSIMHA U METOJIAMHU
duznyecKoil HayKu;



BJIa/IETh HaBBIKAMHU y4€OHO-MCCIEAOBATEIBCKON U MPOEKTHOU AESITENbHOCTH
B 00J1aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TMOUCKY
METOJIOB peUIeHMs 3ahau (PU3MUECKOTO COJEp)KaHus, NPUMEHEHUIO Pa3INYHbIX
METOJI0B [TO3HAHUS;

BJIAJAETh BHUAAMHM JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO 3HAHHUS, €ro
UHTEPIIPETALNY, MPEOOPA30BAHUIO W MPUMEHEHHMIO B PpA3IUYHBIX Y4YEOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPU CO3TaHUH YU€OHBIX MPOEKTOB B 001aCTU (DU3HKHY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEeIICHUs, HAXOUTh apTyMEHTBI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEpXKACHUMN, 3aJaBaTh apaMeTpPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBAaTh IIOJyYEHHBIE B XOJAE pELICHHA 3aJa4d pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATHh U3MEHEHHE B HOBBIX
YCIIOBHUSX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMU
JEeSATEIBbHOCTH, B TOM YKCIIE€ TPU U3YYEHUH (PU3HKHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3MKE B MPAKTUYECKYIO 00JIACTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIAraTh OPUTHHAIIBHBIE IOAXObI U PELIEHUS;

CTaBUTb MPOOJIEMBI U 33]1a4H, TOMYCKAIOLIUE AIbTEPHATUBHBIE PEILICHUS.

Pa6ora ¢ undopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MH(POPMaLUU (PU3NYECKOTO CONEPIKaHUS U3
UCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYILIECTBIATH IIOMCK, AHAJIN3,
CUCTEMATHU3allMI0 M HHTEpIpeTanuio MH(OPMALKUK Pa3IUYHbIX BUAOB U (GopM
MPEICTABJICHHUS;

OLICHMBATh IOCTOBEPHOCTh UH(OPMAINH;

UCIIOJI30BaTh  CPEICTBAa  HMH(MPOPMALMOHHBIX W KOMMYHHUKaIIMOHHBIX
TEXHOJIOTUH B PEIIEHUM KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0eHHEM TPEOOBAHUN 3PTOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHuns, MPaBOBbIX W ATUYECKUX HOPM, HOPM HHPOPMALMOHHOU
0e30I1aCcHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIEp)KaHUsl B Pa3IMYHBIX (popmaTax c
y4€TOM HazHa4yeHHs] HH(GOPMALIMU U 1IEJIEBOM ayTUTOPUH, BEIOUpasi ONTUMAIBHYIO
(dopMy npecTaBICHNUS U BU3yaIU3al1U.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1eHCTBHS:
OCYILECTBIIAThH O0ILIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH JIEATENBHOCTH;



pacrmo3HaBaThb MPEANOCHUIKM KOHQIMKTHBIX CHTyalldii M  CMSr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U HCIIOJIB30BaTh IIPEUMYIIECTBA KOMAaHIHON M WHIWBUIyaJIbHON
paboThI;

BBIOMPATh TEMATHKYy M METOJbl COBMECTHBIX JEUCTBHM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEMN Ka)XOr0 YieHa KOJJICKTHBA,

IPUHUMATh [EJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JIOCTMIKEHHUIO: COCTaBIAATh IUIaH JACUCTBUM,
pacupenensiaTb pojad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHO pabOTHI;

OLIEHUBATh Ka4€CTBO CBOET0 BKJIAJIA U KAXK/I0T'0 YUaCTHUKA KOMAH bl B OOIINIH
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HUIEHU C TO3WLUUNA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe y4eOHbIE NeliCTBUA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJIATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIHUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACYETHBIX M KaYECTBEHHBIX
3aJ1a4, MJIaH BBINOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUM;

JIaBaTh OILIEHKY HOBBIM CUTYalIHSIM;

pacuMpsTh paMKH y4eOHOIro IpelMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUMN;

JenaTb OCO3HAHHBIN BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBII OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3pYIUIMU B 00JacTU
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th HAaBbIKAMU  IIO3HABAaTEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JIEUCTBHUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHHII;



UCITOJIH30BaTh MPUEMBI PeICKCUU JIJIsl OTICHKH CHUTYaIlid, BEIOOpAa BEPHOTO
PEIICHMUS;

YMETh OIIEHWBATh PUCKHA M CBOCBPEMEHHO NMPHHUMATh PEIICHUS M0 UX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apPryMEHThI JPYTHX IIPH aHAJM3E¢ pPe3y/IbTaToOB
NEATECIIbHOCTH,

MPUHUMATH ceOsl, MOHMMAasi CBOM HEJIOCTATKU U JTOCTOMHCTBA,;

IMPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHX TIPH aHaJu3e pe3yIbTaToB
NEATCIIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIHOKH.

B niporiecce mocTHREHUS TMIHOCTHBIX PE3YJIBTATOB OCBOCHHS TTPOTPAMMBI IO
bu3uke 9 YpOBHA CcpelHero ooOmero oOpa3oBaHHS Y  OOydYaroIIuXcs
COBEPIIICHCTBYETCS AMOITUOHAJIbHBIN HUHTEJJICKT, MIpeoIararonui
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS, BKJIIOYAOIIETO CIIOCOOHOCTh TIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJIETh HAIlpaBJICHUs Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHOMN Chephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTH aJalTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHEHHSIM | MPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIONICH CTPEMJICHHE K JIOCTHKEHUIO IETH U
yCHexy, ONTUMU3M, WHUIIMATHBHOCTb, YMEHHE JCHCTBOBATh MCXOJS W3 CBOMX
BO3MOXKHOCTEH;

SMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMTOHUMATh SMOLIMOHAIEHOE COCTOSHHE
JIPYTUX, YYUTHIBaTh €ro TMpH OCYIICCTBICHUU OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHUIO M COTIEPSKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BHICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIIOJIEMU, 3800 TUTHCS, MPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y O0YYAIOIINXCSI YMEHUMN:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MeCTO (U3UKU B (POpMHpOBAHUHU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIILHOCTH JIOEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETeH:
MaTepuanabHas TOYKa, MHEePIMaIbHAs CHCTeMa OTCuéTa, abCONIOTHO TBEPAOE TEIIO,
UICATbHBIN ra3, MOAEIN CTPOEHUS Ia30B, KUJIKOCTEN U TBEPABIX TEN, TOUECUHBIN
ANEKTPUUECKUH 3apsij] NpU perieHun GU3NIeCcKuX 3a/1ay;



pacrno3HaBaTh (pU3MUECKUe SBICHUS (TIPOLECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEIIECTBA U
JIEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKECHUE,
cBOOO/IHOE MaJCHUE TEJI, IBUKEHUE 0 OKPYKHOCTH, MHEPILMs, B3aUMOJACHCTBHE
ten, nuddysus, OpOyHOBCKOE ABMKEHHE, CTPOCHHUE KHUAKOCTEHU TBEPIBIX Tell,
U3MEHEHUE 00bEMa TeNl MpU HArpeBaHWM (OXJIAXKICHHH), TEIIOBOE paBHOBECHE,
UCIIApEHUE, KOHICHCALWs, IUIABICHHUE, KPUCTAIUIM3AlUs, KUIIEHUE, BJIA)KHOCTb
BO3/lyXa, IIOBBIIICHUE JABJICHUS Ta3a IPU €r0 HAarpeBaHWM B 3aKPBITOM COCYIE,
CBs3b MEXIY ITapaMeTpaMH COCTOSIHUS ra3a B M30IIPOLECCax, IEKTpU3aLUs Tell,
B3aMMO/JICHCTBHUE 3aPsAJIOB;

OIKCHIBATh MEXAHWYECKOE JBHWKEHHE, HUCIONb3Yysd (PU3NUECKHE BEIUYUHBL:
KOOpAMHATa, IIyTh, IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
HMIIYJIC T€JIa, KNHETUYECKas dHEPrus, IOTCHUUAIbHAA dHEPIUsA, MEXaHUYeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; IPU OINWCAHUUA [PABUIBHO TPAKTOBATH
(U3NYECKUN CMBICT HCIOJb3YEMBIX BEIMYMH, UX OOO3HAUEHUS U EIUHUILIBL,
HaXoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (DPU3MUECKYIO BEIMUUHY C IPYTHMMHU
BEJINYNHAMMU;

ONMCBHIBATh H3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBJICHUA,
UCIIONB3ysl (DU3MYECKUE BEIMYMHBL: [JABJIEHUWE Trasza, TeMIeparypa, CpeIHss
KUHETUYECKasi DHEPrus XaOTUYECKOr0 JIBWKEHUSA MOJIEKYJI, CPEIHEKBaApaTUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTH, BHYTPEHHss »Heprusi, paboTa rasa,
KOA(pOUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JABUTaTeisl; MpU OMHCAHUU
MpPaBUJIbHO TPAKTOBAaTh (DU3UUYECKUU CMBICI HCIHOJIB3YEeMbIX BEJIMYMH, UX
0003HAUEHUs W E€JUHULbI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOUIME JTAHHYIO
Gu3HIECKyI0 BEIMYMHY C APYTHMH BEINYNHAM;

ONMCBHIBATh U3YYECHHBIEC JIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (U3UUYECKUE BEJIMYMHBL: AJIEKTPUUECKUIN 3aps,
JIEKTPUYECKOE T10JI€, HANPSHKEHHOCTD 11011, TOTEHIUAJI, PA3HOCTh MOTEHIUAJIOB,;
Opy ONHUCAHUM TPABWIBHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHMs] M EIUHHIIBI; yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIMUUHY C APYTUMU BETUUMHAMU;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U IPUHIMIIBL: 3aKOH BCeMUpHOTO TsArorenus, I, II u I 3akonsl HeroToHa,
3aKOH COXpaHEHUs MEXAHUYECKOM JHEpPruu, 3aKOH COXPaHEHUS UMITYJIbCa,
IIPUHLNIN CYNEPHO3ULUNA CHUJ, NPUHLMUII PABHONPABUS HWHEPLMUAIBHBIX CUCTEM
OTCYETA, MOJIEKYISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHMS BEIIECTBA, I'a30BBIC
3aKOHBI, CBA3b CPEIHEN KUHETUYECKON DHEPIUM TEIUIOBOI'O JABUKEHHUS MOJIEKYII C
aOCOIOTHON TeMIlepaTypoM, MEpBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsiaa, 3aKkoH KylloHa, mpu 3TOM pa3nnyars CIOBECHYIO



(OpMyIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHHIIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHIIHITHI ICUCTBHUS MAIIIMH, PUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3anuyarh yCJIOBHS UX O€30MacHOTO HUCIOIb30BaHUS B IMOBCEIHEBHOM
KU3HH;

BBIMIOJHATh HKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SBICHUM H
MPOLIECCOB C HCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHH, MpPH 3TOM
dbopmynupoBath MpodIIeMy/3aauy ¥ TUIIOTE3y YIEOHOTO AKCIIEPUMEHTA, COOUPaTh
YCTAaHOBKY U3 MPEJJI0AKEHHOTO 000pyA0BaHUs, MPOBOJAUTH ONBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYILIECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIUYMH, IPU
ATOM BBIOMpaTh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHs] U HWCIOJB30BaTh H3BECTHHIC
METO/Ibl OLICHKHU MOrPELIHOCTEN U3MEPEHMUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAy  (U3NYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BaHUEM TPSAMBIX H3MEPEHM, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKcHpoOBaTh pe3yIbTATHI MOTYYECHHON 3aBUCUMOCTH (PU3UUYECKUX BEJIMYUH B BUJIC
TabuIl U TPaQUKOB, JA€JIaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIIeI0BaHNUS;

co0ro1aTh MpaBuia 0€30MacHOTO TpyJa MpHU MPOBEJCHUHM UCCIEIOBaHUM B
pamMKax y4eOHOTO DSKCIEpHMEHTa, Y4YeOHO-MCCIENOBATENbCKOW W MPOEKTHOM
AESTEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000pyIOBaHUS;

pemaTrh pacuéTHhIE 3a7a4d C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCTIONB3YS (PM3MUECKHe 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAJN3a YCIOBUS 3a/1a4uH
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HeoOXOoauMBbIe NIl € pEeIIeHHUs, MPOBOAUTH PACUEThl M OLIEHWBATH PEATBHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3MUECKOI BEIIUYUHBL;

pelaTh KaueCTBEHHBIC 3a/1aUM: BHICTPANBATh JJOTHYECKH HEMPOTHBOPEUYHUBYIO
[IETIOYKY PACCYXICHUH C OMOpOM Ha HW3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYCECKHE IBJICHUS,

UCIIONIb30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJady  COBpPEMEHHbIE
WHGOPMAITMOHHBIE TEXHOJOTUHU JIS MOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U OpeJICTaBlieHUs] Y4eOHOM U HAYyYHO-TIOMYJIIpHON MHGOpPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(HOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apYOEHKHBIX YIEHBIX-(DU3UKOB B

pa3BUTHE HAayKH, OOBSICHEHHE TMPOILIECCOB OKPYXKAIOLIEro MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCITI0JIb30BATh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU JJIs1

obecrnieyeHus: 6€30MacHOCTH TPU OOpalleHuH ¢ MPUOOpPaMu U TEXHUUYECKUMU



YCTPOWCTBAMH, JIJII COXPAHEHUS 37I0POBHS M COOJIOIEHUS] HOPM IKOJOTUYECKOTO
MOBECHUS B OKPYXKaIOIEH Cpesie;

paboTaTh B TpYINNE C BBIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUTAaHUPOBATh PadOTy TPYMIbI, PAlUMOHAIBHO paCHpENeNsiTh OO0S3aHHOCTH U
IUTAHUPOBATH JIEATEIILHOCTh B HECTAHAAPTHBIX CUTYallMAX, aJICKBATHO OLICHUBATh
BKJIQJT K&KJIOTO M3 YYaCTHUKOB T'PYIIHI B PEIICHUE pacCMaTPUBAEMOM TTPOOIIEMBI.

K koniry o0yuenus B 11 kiaacce npeamMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUIA:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOM HAy4yHON KapTUHBI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU IFOAECH, LEIOCTHOCTh U €IUHCTBO
(u3HUeCcKOl KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (PU3NUECKUX MOJIETeH:
TOYEUHBIA AJEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbIA UCTOYHUK CBETA, A/ICPHAs
MOJIEh aTOMa, HYKJIOHHAasi MOJEJIb aTOMHOTO sipa MPHU PEIICHUH (PU3NMUECKUX
3aj1ad;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU W KBAHTOBOW (DM3UKHU: DJIEKTPUUECKasi POBOAUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHAas WHAYKUMs, JCHCTBUE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM U JIBUXKYIIMMCS 3apsij, AJICKTPOMarHWTHbIE KOJICOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACIpOCTPAHEHUE CBETA, OTPAKEHHUE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TOJApU3alIMs CBETa, JAUCIEPCHUS CBETA,
dboToanekTpuueckuit 3pdext (poTodrddekT), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JUHEWYaTOro CIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMO0aKTUBHOCTB;

ONMUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (BJIEKTPUUYECKUE, MArHUTHBHIE,
ONTHUYECKHE,  AJEKTPUYECKYI0  MPOBOJUMOCTb  PA3IMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOLIECCHI), HMCIOJIB3Ysl (U3NYECKUE BEIUUYUHBI:
AJIEKTPUUECKUHN 3apsifl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, DIEKTPUUECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JICKTPOABUXKYIIAS Cuja, paboTa TOKa,
WHIYKIUST MarHUTHOTO mMoJig, cuia Awmmnepa, cuiia JlopeHua, WHIAYKTUBHOCTh
KaTyIlIKU, SHEPrusl 3JEKTPUUECKOTO M MArHUTHOTO TMOJIeH, MEepUoJ M YacTtoTa
KojiebaHuii B KoJe0aTeIbHOM KOHTYpE, 3apsii U Cuja TokKa B Mpolecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (QOKyCHOE paccTOsHUE U
ONTHYECKasi CHWJa JIMH3BI, TIPH ONMUCAHWUU TPABIIBHO TPAKTOBATh (PU3UUECKHIA
CMBICJT HCIIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS W €IWHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUECKYIO BETUINHY C APYTUMH BETHINHAMU;



ONKCHIBATh H3YYEHHBIE KBAHTOBBIE SBJIEHUS W MPOLECCH, HCHOJB3YS
¢usnyecKkue BEIUYUHBL: CKOPOCTh SJIECKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsI U UMITYJbC (OTOHA, MEPUO/I MOJIypaciaia, SHEPTUs CBSI3U
aTOMHBIX SJIep, NpPU ONUCAHUM TPABWIBHO TPAKTOBATH (U3UUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUCHHUS U EIWHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIUYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYKCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHHS, UCIONB3YS (PU3NUECKUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATENBHOTO U MapaJljIeIbHOTO
COEAMHEHUs TPOBOJHUKOB, 3akoH Joyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
UHAYKIUY, 3aKOH NMPSIMOJIUHENHOTO PAaCHPOCTPAHEHUS CBETA, 3AKOHBI OTPAKEHUSA
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YypaBHeHHE ODWHIITEHA A PoTtorddexra,
3aKOH COXPaHEHWs JHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUYECKOrO 3apsA/ia, 3aKOH COXPAHEHHMS MAaCCOBOIO 4YMCIIa, IMocTysatsl bopa,
3aKOH paJMOaKTUBHOIO pacnaja, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKCHHE U YCJIOBUS (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

ONPENIEIIATh HAIIPABICHUE BEKTOPA UHAYKIIMA MAarHUTHOTO MOJI IPOBOIHUKA
C TOKOM, cujibl Ammnepa u cuibl JlopeHua;

CTPOMTh UM OIHCHIBaTh H300paKEHHE, CO3[aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTbl MO MCCIEAOBAHUIO (PU3UUECKUX SIBICHUN U
MPOLIECCOB C HCIIOJb30BAHUEM IMPSMBIX U KOCBEHHBIX HW3MEPEHUU: IMPU HTOM
dbopmynupoBath NpoodieMy/3aauy v TUIIOTE3y YYEOHOTO SKCIIEPUMEHTa, COOUPAThH
YCTaHOBKY M3 MPEIJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTH ONBIT U (HOPMYIUPOBATh
BBIBO/IbI;

OCYUIECTBJISATh NPSAMbIE U KOCBEHHbIE U3MEPEHUS] PU3NUYECKUX BEIUYMH, TPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIIOIb30BAHUEM MPSIMBIX
U3MEpPEHUN: TPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHpOBATh pe3yibTaThl
NOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUL U rpaduKoB,
JIeN1aTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIEIOBAHUS;

co0II01aTh MpaBuia 0€30MacHOro TpyJa MpHU MPOBEICHUU HCCIIEI0OBAaHUI B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEIOBATENbCKOW U MPOEKTHOM
JEeSATEIBHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarh pacy€THBIE 3a7a4ud C SIBHO 3aJaHHOW (U3MYECKOW MOJENbIO,
UCIOJNB3YS (PM3MUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHANN3a YCIIOBUS 3a/la4uu



BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,
HEO0OXOAMMBIE I €€ PEIICHHs, TPOBOJUTh PACUEThl M OLICHUBATH PEAJIbHOCTb
MOJIyYEHHOT'O 3HAaUeHUS (PU3UUECKON BEIIMUNHBI;

pelaTh Ka4eCTBEHHBIE 33/1a4: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C ONOpPOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyecKkue sIBICHUS;

UCIOJB30BaTh  MpPH  pPEIIEHWHM  y4eOHBIX  3aJa4  COBpPEMEHHbIE
uH(GOPMAIIMOHHBIE TEXHOJOTUH I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U TpECTaBIICHUSI yUeOHOU U HAYYHO-TIOMYJIAPHOW MH(OpMAaLUHU, MOTYyYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH [1OJIy4aeMyI0 HH(POPMAILUIO;

OOBSCHATh MNPUHIUNBI JEHCTBUS MAalIUH, OPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyarh yCJIOBUS UX 0€30MaCHOIO UCIIOJIb30BAHUS B MIOBCEIHEBHOM
KU3HH;

IPUBOJNUTH MPUMEPHI BKIIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 0 (PU3UKE B TIOBCEAHEBHOM >KU3HU 1A
oOecrieueHnss 0€30MacCHOCTH MpU OOpaleHuu ¢ IpudopamMu M TEXHUYECKHUMHU
YCTPOMCTBAMM, JII COXPAHEHHS 3J0POBbS U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYKAIOUIEH CPEE;

paboTaTh B TIpyHIe C BBINOJHEHHUEM pa3jIMYHBIX COLHMAIbHBIX pOJIEeH,
IUIaHUPOBaTh pPabOTy TpPYyNIbl, PaLUOHAIBHO PACHPENENsITh OOSI3aHHOCTU MU
IJIAHUPOBATH JESTEILHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBATHO OLEHUBATH
BKJIaJl KayKJJOTO U3 YYACTHUKOB I'PYIIIIbI B pEHIEHUE pacCMaTpUBaEMOM TPOOIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE
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Koan4vecTBo yacoB JJIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TEM (uudposBbIie)
Ne i/t Kontpoabnbie | IIpakTHueckue
NMPOrpamMMabI Bcero o0pa3oBaTteIbHbIE
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Pazgen 1. QJIEKTPOAUHAMUKA
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' BOJIHBI https://m.edsoo.ru/7f41c97c
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ITOYPOYHOE IINTAHUPOBAHHUE

BocnurareabHbIH @OYHKIHOHATLHAS
Ne T JlaTa u3ydenus KOMITOHEHT IPaMOTHOCTD
eMa ypoka
n/n
q)I/I3I/IKa _ HayKa 1) HpHpOIIe. Bocruranue OTBE€TCTBECHHOCTH,
HYEeCTHOCTH, TIOPSAOYHOCTH U
1 HayuHble MeTOIBI TO3HAHUS
B3aNMOYBaXCHUA
OKPYXKAOIIEro MUpa
Posb 1 MecTO QU3HKH B Bocnurats cTpeMIIeHHs K
o B3aNMOIIOHUMAaHUIO U
(dbopMupoBaHUN COBPEMEHHOMN
2 . B3aMMOIIOMOIITY B IIPOIIECCE
Hay41HOM KapTHUHBI MUDa, B [y9IeOHOM JesITeTbHOCTH
MPAKTHYECKON IS TETbHOCTH JIIOACH
MexaHn4YecKO€e IBHKEHHUE. Bocrurare cTpemieHus K
B3aMMOTIOHUMAHUIO U
OTHOCHUTENBHOCTh MEXaHUYECKOTO
3 B3aMMOIIOMOIIIH B TIPOIIECCE
nBuxeHud. [lepemerienue, CKOpOCTb, yueGHOI 1eSTeNbHOCTH
YCKOpEHHE
PaBHOMepHOE TpsSIMONTMHETHOE BocnnTanue OTBETCTBEHHOCTH, b35.2.1-5.2.3
4 "YEeCTHOCTH, TIOPSAOYHOCTH U
JIBUKEHUE
B3aUMOYBAXCHUSA
PaBHOYCKOpPEHHOE MPAMOIMHENHOE BocruTanne OTBETCTBEHHOCTH, | B3 52.4-5.2.6.
5 YEeCTHOCTH, TIOPSAOYHOCTH U
JIBUKEHUE
B3aUMOYBAXXCHUSA
5 CBo0OoHOE nazieHue. Y CKOpeHHe Bocnuranue
CBOGO/THOTO TIaIeHHS OTBETCTBEHHOCTH, YECTHOCTH,
MOPSJOYHOCTH U
B3aMOYBaKCHUS
KpuBonuueitnoe n1BuxeHue.
7 JBrxeHne mMaTepuasbHON TOYKHU IO

OKPYKHOCTH




[Ipunuun otHocurenbHOCTH [ anumes.




I/IHepLH/IaJ'IBHBIe CHCTCMbI OTCUYCTA.
[TepBrriit 3akoH HproTOHA

Macca tena. Cuna. [IpuHoun

Bocnuranue OTBCTCTBCHHOCTHU,
[UCCTHOCTH, IOPAAOYHOCTH U

b3 Ne 3.1.3-3.1.6

9 CyHepro3uInu cuil. BTopoii 3akoH
_ B3aHMOYBa)KCHUSI
HproToHa 111 MaTepHaIbHOM TOUYKH
Tperuii 3akon HeroToHa s BocrnuTaHne OTBETCTBEHHOCTH,
10 ECTHOCTH, TIOPSII0YHOCTH U
MaTepUaIbHBIX TOYCK
B3aNMOYBaKCHUA
3akoH BceMupHOro Tsarorenus. Cuia Bocruranue OTBETCTBEHHOCTH,
[UCCTHOCTH, MMOPAAOYHOCTH U
11 TskecTu. IlepBas kocmuueckas
B3aNMOYBaKCHUA
CKOPOCTh
Cuna ynpyroctu. 3akoH ['yka. Bec Iepes B3aMMOKOHTPOIIb
12 BOCIIUTATb Y YUYEHUKOB
Tena
OTBCTCTBCHHOCTD,
BHHMATEIBHOCTD, YCTHOCTH,
CaMOCTOSITEIILHOCTb,
B3aUMOYBaKCHHE
Cuna tpenns. Kodpduipment TpeHus. BocruTaHne OTBETCTBEHHOCTH,
[UCCTHOCTH, MOPAAOYHOCTH U
13 Cuna CONpOTUBIIECHHS NPU ABHKEHUU
B3aNMOYBaXCHUA
TeNa B KUJAKOCTH WJIH rase
[ToCTymaTenbHOe U BPAIATEIbHOS Bocnuranue 0TBETCTBEHHOCTH,
. ECTHOCTH, TIOPSII0YHOCTH U
JBIDKEHUE a0COIIOTHO TBEPAOTO Tena.
14 B3aMOYBasKEHHS
MowmeHnT cunsl. [1nedo cunbl. YcnoBus
PaBHOBECHS TBEPAOTO TEIA
VIMITyJIbC MaTepHaNbHON TOUKY, BocnuraHue OTBETCTBEHHOCTH,
UCCTHOCTH, MOPAAOYHOCTH U
CHUCTEMBI MaTEPHAIBHBIX TOYECK.
15 B3aMMOYBayKEHSI

Nmnynbe cuibl. 3aKOH COXpaHEHUs
uMIyJibca. PeakTuBHOE JBUKEHUE




PabGoTa 1 MOIIIHOCTH CHJIBI.
Kuneruueckas sHeprus MatepuanbHOI

BocnuraTh CTPEMJICHUA K
B3ANMOIIOHNMAaHHWIO 1

16 B3aMOIIOMOLIHM B IIPOIIECCe
Touku. Teopema 006 U3MEHEHUN yue6HOI 1eSTeNHOCTH
KHHETUYECKOU SHEPTUHU

17 TToTeHHANbHAS SHEPTHL. Bocrnuranne OTBETCTBEHHOCTH,

[UCCTHOCTH, MMOPAAOYHOCTH U
B3AUMOYBAKCHUS




[ToTeHManbpHast JHEPTUS YIPYTO
ne(opMUPOBAHHOM MPYKUHBI.
[ToTennmanpHas YHEPrus Tena BOIu3u
MOBEPXHOCTHU 3EMITU

Bocnuranue OTBCTCTBCHHOCTHU,
[UCCTHOCTH, IOPAAOYHOCTH U
B3AUMOYBAKCHUS

[oTeHaNbpHbIC ¥ HETTIOTCHIINAIBHBIC
cuibl. CBsi3b pabOTHI

Bocnuranue OTBCTCTBCHHOCTHU,
[UCCTHOCTH, IOPAOAOYHOCTH U

B3aNMOYBaKCHUS

18 HETIOTEHIIMAJIbHBIX CHJI C ”3BMEHEHHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJ.
3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPTruun
JlaGopaTopHas pabora lepes B3aMMOKOHTPOIE

BOCITUTATh Y YUCHHUKOB
«HccnenoBanue cBA3U pabOTHI CUJIBI C
OTBCTCTBCHHOCTD,

19 U3MEHEHHEM MEXaHMYECKOW SHEPIUU BHUMATETHHOCTD, YECTHOCTD,
TeJla Ha IPUMEPE PACTKEHUS CaMOCTOSITEIbHOCTD,
PE3HHOBOTO KIyTa» B3aNMOYBaXCHHC
KOHTpOHBHaﬂ pa60Ta o TeMe Bocruranue OTBECTCTBCHHOCTHU,

"YEeCTHOCTH, TIOPSAOYHOCTH U

20 «Kunemaruka. J[nHamuka. 3aKoHbI > TTOP

B3aNMOYBaXCHUA
COXpaHEHHUsS B MEXaHHUKE»
OCHOBHBIE MOJIOKEHHUS MOJIEKYIISIPHO- Bocruranue OTBETCTBEHHOCTH,
. "YEeCTHOCTH, TIOPSAOYHOCTH U
21 KMHETHYEeCKOU Teopuun. bpoyHoBckoe
B3AUMOYBAXXCHUSA
newxkenne. Auddysus
XapaKTep OBUXXEHUS U Bocrmuranue OTBECTCTBECHHOCTHU,
o UCCTHOCTH, MOPAAOYHOCTH U
B3aUMO/JICHCTBHS YaCTHUII BEIIECTBA.

22 . B3aMOYBaKCHHUA
Moaenu cTpoeHus Ta30B, KUAKOCTEN
U TBEPBIX TEJl
Macca mosekys1. KonuuecTso BocrraHue OTBETCTBEHHOCTH,

23 UCCTHOCTH, MOPAAOYHOCTH U
BemiectBa. [locTossHHast ABoraapo

B3aMOYBaKCHUS

24 TerutoBoe paBHOBecue. Temmeparypa

Bocrmranne OTBCTCTBCHHOCTHU,

[UCCTHOCTH, MMOPAAOYHOCTHU U




B3AUMOYBAKCHUS




u e€ usmepenue. lllkana temnepatyp
Lenbcus

HUneanpneiii taz3 8 MKT. OcHoBHOE

Bocnuranue OTBCTCTBCHHOCTHU,

25
€CTHOCTH, TIOPSIIOYHOCTH U
ypaBHenue MKT - TTOPA
B3aHMOYBa)KCHUSI
AOcomoTHas TemrepaTypa Kak mepa BocnuTanue OTBETCTBEHHOCTH, | B3 Nell.1.1-4
. o ECTHOCTH, TIOPSIIOYHOCTH U
CpeaHei KWHEeTHYECKOW YHEPT U
26 B3aHMOYBaKCHUS
JIBUKEHUS MOJIEKYJI. YpaBHEHUE
MenneneeBa-Kinanelipona
27 3akoH /laneToHa. ["'a30BBIC 3aKOHBI BocrnTanue OTBETCTBEHHOCTH,
[UCCTHOCTH, MMOPAAOYHOCTH U
B3aNMOYBaXKCHUA
.Ha60paT0pHa$I pa60Ta Bocruranue OTBE€TCTBECHHOCTH,
€CTHOCTH, TIOPSIIOYHOCTH U
«HccnenoBanne 3aBUCUMOCTH MEXITY
28 B3aNMOYBaYKCHUS
napamMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3a
W3omporiecchl B MaeaibHOM ra3e u ux Bocrutath CTpeMIeHAs K
29 B3aHMOIIOHUMAHHIO
rpaguyeckoe npeiCTaBlIeHue
B3alIMOIIOMOIIH B ITPOLIECCEe
yueOHOM JAeSITeILHOCTH
BHYTpeHHss SHEprus BocruTaHie OTBETCTBEHHOCTH,| B3 Nol1.15-11.17
. YEeCTHOCTH, TIOPSAOYHOCTH U
TEPMOJAMHAMUYECKON CUCTEMBI U
. B3aUMOYBAXXCHUSA
30 cnocoOb! e€ uzmeHenus. Komuuecto
TEIJIOTHI U paboTa. BHyTpeHHsIs
SHEPrusi OJJHOATOMHOIO HJI€ATbHOTO
rasa
Uepes pa3Hble BUIbI KOHTPOJIS
31 Bunael Tenonepenaun

OCYIICCTBJIATH HPAaBCTBEHHOC
[BOCIIUTAHUC, BOCIIUTHIBATH
OTBCTCTBCHHOCTD
CAMOCTOATCIIBHOCTD,

[KPUTUIHOCTD.




V nenpHast TEINIOEMKOCTE BEIIECTBA.

Bocnuranue OTBCTCTBCHHOCTHU,

[UCCTHOCTH, IOPAAOYHOCTH U
32 KomudaecTBO TEMIOTH IpH
. B3aMOYBaKEHUS
Terionepenaye. AauadaTHbIi mpouecce
33 [TepBbIii 3aKOH TEPMOIUHAMHUKHN U €r0 lepes B3anMOKOHTPOITH b312.1.1-12.1.4

NPUMEHEHHE K U30TpoIeccam

BOCIIUTAaTh Y YYEHUKOB
OTBETCTBEHHOCT,
BHHMATEJIbHOCTb, YECTHOCTD,
CaMOCTOSITEIBHOCTb,
B3aMOYBaKCHHE




HeoOpatumocTs mpoiieccoB B

Bocnuranue OTBCTCTBCHHOCTHU,
[UCCTHOCTH, IOPAAOYHOCTH U

B3Nel12.1.5

34 npupoje. Bropoii 3akoH
B3aMOYBa)KCHUS
TEPMOANHAMUKHI
Ipunuun peiicrsus u KI1JI TemioBoit BocrnuTaHne OTBETCTBEHHOCTH,
35 ECTHOCTH, TIOPSIIOYHOCTH U
MaIIuHbI
B3aMOYBaKCHUS
36 Luki KapHo u ero KITJT BocrnuTaHne OTBETCTBEHHOCTH,
€CTHOCTH, TIOPSIIOYHOCTH U
B3aNMOYBaKCHUA
DKONOTHYECKHE TIPOBIEMBI BocrnuTaHne OTBETCTBEHHOCTH,
37 €CTHOCTH, TIOPSIIOYHOCTH U
TeIJIOIHEPTeTUKHU
B3aNMOYBaXCHUA
O6obwaromHi ypok «MoekyspHas BocrnuTaHne OTBETCTBEHHOCTH,
38 €CTHOCTH, TIOPSIIOYHOCTH U
¢usuka. OCHOBBI TEPMOAMHAMUKI
B3aNMOYBaXCHUA
KOHTpOIIbHAs paboTa 110 TeMe BocruTaHne OTBETCTBEHHOCTH,
YCCTHOCTH, ITOPAAOYHOCTHU U
39 «MonexynsipHas Gpuzrka. OCHOBBI > 1Top
B3aNMOYBaKCHUA
TEPMOAMHAMUKI
TMapooGpasoBaHye 1 KOHAEHCALHA. BocruTaHne OTBETCTBEHHOCTH,
40 [UCCTHOCTH, MOPAAOYHOCTH U
Hcnapenne u kunenue
B3aUMOYBAXXCHUSA
AGCOMIOTHAS M OTHOCHTEILHAS BocrnraHue OTBETCTBEHHOCTH,
o UCCTHOCTH, MOPAAOYHOCTH U
41 BIIQXXHOCTH Bo3Ayxa. HachlmeHHbIi
B3AUMOYBAXXCHUSA
nap
Teépnoe Tenmo. Kpucrannuaeckue u BocruTanne OTBETCTBEHHOCTH,
UCCTHOCTH, MOPAAOYHOCTH U
amopdubIe Tema. AHU30TPOIIHS
42 B3aMMOYBasKEHHS

CBOMCTB KpucTaioB. XXunkue
Kkpuctajuibl. CoBpeMEHHBIE MaTepuallbl




[InaBnenue u KpucTauiu3anus.

Bocnuranue OTBCTCTBCHHOCTHU,
[UCCTHOCTH, IOPAAOYHOCTH U

43 VaenpHas TEIUIOTa IUIABJICHUS.
B3AUMOYBAKCHUS
CyO6numarust
Bocriuranue OTBCTCTBCHHOCTH,
44 YpaBHEHHE TETIOBOTO OanaHca

[UCCTHOCTH, IOPAOAOYHOCTH U
B3AUMOYBAKCHUS




DJeKTpu3anus Tel. JINeKTPUIECKUl

BocnuraTh CTPEMJICHUA K
B3ANMOIIOHNMAaHHWIO 1

45 3apsa. J(Ba BUaa 3J€KTPUUYECKUX
B3aMMOIIOMOIIIH B TIPOIIECCE
3apsAn0B y4eOHOM NeATENBHOCTH
[IpOBOXHHUKH, AMDICKTPUKU U BocrnuTaHne OTBETCTBEHHOCTH,
"YECTHOCTH, TIOPSAOYHOCTH U
46 MOJIYIIPOBOTHUKH. 3aKOH COXpaHEHUs » 0P
B3aMOYBaKCHUS
JNEKTPUUYECKOTO 3apsia
B3anMoeHCTBHE 3apsioB. 3aKOH BocrnuTaHne OTBETCTBEHHOCTH,
o v YCCTHOCTH, ITOPAAOYHOCTHU U
47 Kynona. To4euHslil 351€eKTpUUECKUN - TOPAL
B3aNMOYBaKCHUA
3apsia
Hanpssk€HHOCTB DIIEKTPUYECKOrO lepes B3aMMOKOHTPOITh b3 Ne 13.1-13.1.5
BOCIINTATh YCHUKOB
nosist. [IpuHImMn cynepno3uiuu Yy
48 N OTBETCTBEHHOCTb,
3JIEKTpUUEeCKuX nosei. Jluauu BHUMATELHOCTh, YECTHOCTD,
HanpsHKEHHOCTH CaMOCTOSITEIIbHOCTD,
B3aHMOYBaXKCHHUE
Pabota cun snekTpocTaTuYecKoro lepes B3aMMOKOHTPOIIb
BOCIINTATH YCHUKOB
49 nossi. [Torennman. Pasnocts Yy
OTBCTCTBCHHOCTD,
IIOTCHIINAIOB BHIMATEIbHOCTD, YECTHOCTb,
CaMOCTOSITEIIbHOCTD,
B3aHMOYBaXKCHHUE
[IpoBOIHUKY U TUINEKTPUKU B Bocrurars cTpemieHus K
IBBAUMOIIOHNMAHHUIO 1
50 AIEKTPOCTATUYECKOM IOJIE.
B3aMMOTIOMOII[H B TIPOIIECCe
Jusnextpuueckas NPOHHUIIAEMOCTb yaeBHOI AeATeTbHOCTH
. Bocrmuranue OTBETCTBECHHOCTHU,
51 OnexrpoémkocTs. KonaeHncarop 4eCTHOCTH, IOPSIAOMHOCTH 1
B3aMOYBaKCHUS
DJIEKTPOEMKOCTh ILIOCKOTO Iepe3 B3aMMOKOHTPOIIb
BOCITUTATh Y YUCHHUKOB
52 KOH/ICHCATOpa. DHEPTHUs 3apsHKEHHOTO Yy

KOHACHCATOpa

OTBCTCTBCHHOCTD,
IBHUMATCJIBHOCTD, YCCTHOCTD,

CAMOCTOATCIIBHOCTD,




B3AUMOYBAXCHUC

JlaboparopHas padora "V3mepenune

Bocrmranne OTBCTCTBCHHOCTH,

33 . " YECTHOCTH, OPSI0YHOCTH U
3MEKTPOEMKOCTH KOHIEHCATOpA
B3aMMOYBaKEHUS
54 IpuHIUI A€HCTBUS ¥ [IPUMEHEHHE lepes B3aMMOKOHTPOITh

KOHACHCATOPOB, KOIMMUPOBAJIBHOTO

BOCIIUTaTb Y YUYEHUKOB
OTBETCTBEHHOCTb,
BHIMATEIIBHOCTb, YECTHOCTD,
CaMOCTOSITEIILHOCTb,
B3aMMOYBaKEHUE




amnrnapara, CTpyMHOIro puHTEpa.
DNeKTpocTaTu4YecKast 3aluTa.
3azemiIeHHE SIEKTPONPHOOPOB

DJIEKTPUUYECKUN TOK, YCIOBUS €r0
cymecTtBoBaHUs. [I0CTOSHHBIN TOK.

BocnuraTh CTPEMJICHUA K
B3ANIMOIIOHMMAaHUIO 1
B3aUMOIIOMOIIU B ITPOLECCE

55 Cuna toka. Hanpsixenue. yue6HOI 1eSTeNHOCTH]
Conporusnenue. 3akod Oma s
ydacTKa e
IToce10BaTenbHOE, IapaIeIbHOE, BocrnuTaHne OTBETCTBEHHOCTH,
CMEIIaHHOE COeMHEHIE [UCCTHOCTH, MMOPAAOYHOCTH U
B3aNMOYBaKCHUA
56 poBOAHUKOB. JlabopaTopHas padota
«M3ydyeHue cMeIaHHOTO COCTMHEHUS
pPE3UCTOPOBY
PaGoTta 1 MOIIIHOCTH AJIEKTPUIECKOTO Bocrurath cTpemienus k
57 B3aNMOIIOHUMAaHUIO U
Toka. 3akoH Jlxoyns-Jlenua
B3aMMOIIOMOLIX B IIPOIIecce
4eOHO AeATeNbHOCTH
0
3axon OMa sl TIOTHO# (3aMKHYTO#H) BocnuTanne 0TBETCTBEHHOCTH,
o [UCCTHOCTH, MOPAAOYHOCTH U
anekTpudeckon nenu. Koporkoe
B3alMOYBaKCHUSI
58 3ambikaHue. JJaboparopHas pabora
«3mepenne J/IC ncrounnka Toka u
€r0 BHYTPEHHETO COIPOTUBICHUSY
DNeKTpOHHAs! MPOBOAMMOCTH TBEPBIX Bocrurath cTpeMICHHs K
59 METaUIOB. 3aBUCHMOCTb B3AMMOLIOHNMAHHIO 1
B3aIMOTIOMOIIH B ITPOLIECCe
COINPOTHUBIICHUS] METAJJIOB OT POMOITL port
y4eOHO AesITeThHOCTH
Temreparypsl. CBEpXIPOBOIUMOCTh
DNEKTPUYECKHIl TOK B BaKyyMe. BocrnraHue OTBETCTBEHHOCTH,
60 o [UCCTHOCTH, MOPAAOYHOCTH U
CBoiicTBa JIEKTPOHHBIX ITyYKOB
B3aMOYBaKCHUS
ITonxynpoBoiHUKH, UX COOCTBEHHAs U BocruraTh cTpeMIICHHS K
61 npuMecHas IpoBoaAUMOCTh. CBOMCTBa B3aMMOIIOHMMAHHIO 1

N-riepexonaa. HOJ'IprOBOI[HI/IKOBBIe

p

B3AMMOIIOMOIIU B ITPOLCCCE




yaeOHOU AESITeILHOCTH




PUOOPHI

DJIEKTPUUYECKUH TOK B paCTBOpax 1
paciuiaBax 3JIEKTPOJIMTOB.

Bocnuranue OTBCTCTBCHHOCTHU,
[UCCTHOCTH, IOPAAOYHOCTH U

62 B3aMOYBaKECHUS
DNEeKTPOIUTHYECKAsT JTUCCOIHAITHS.
DIEKTPOSIU3
ONEeKTPpUYECKUU TOK B ra3zax. Uepes B3aMMOKOHTPOIIb
N BOCIIUTATh Y YICHHUKOB
CaMOCTOSTEIbHBIN U
63 OTBETCTBEHHOCTD,
HECaMOCTOSITeNIbHBIN pa3psia. MomaHusl. BHUMATELHOCTh, YECTHOCTD,
IInazma CaMOCTOSITEIbHOCTD,
B3aHMOYBaKCHHE
DnexTpuyeckue npudopsl U Bocnutanue OTBETCTBEHHOCTH,
v [UCCTHOCTH, MMOPAAOYHOCTH U
YCTPOICTBA U X MPAKTHUECKOE
64 B3aHMOYBaKCHUS
npumeHeHue. [IpaBuia TeXHUKH
0e30macHOCTH
O0600marIIHi ypok BocrnuraHue OTBETCTBEHHOCTH,
65 [UCCTHOCTH, MOPAAOYHOCTH U
«MexaHuka
B3aMMOYBaKEHUSI
O0600marIIHi ypok BocnuraHue OTBETCTBEHHOCTH,
UCCTHOCTHU, TIOPAAOYHOCTHU U
«MKT» » TOpAa
66 B3aNMOYBaKCHUA
67 [IpOMEXyTOYHAS ATTECTALHS BocnutaHue OTBETCTBEHHOCTH,
MECTHOCTH, TIOPSIIOYHOCTH H
B3aUMOYBAXXCHUSA
O6o6miaronuii ypok Uepe3 B3aMMOKOHTPOJIb
68 BOCIIUTATh Y YUCHUKOB
«DNEKTPOTUHAMUKA
OTBETCTBEHHOCTb,
BHUMATEIBHOCTh, YECTHOCTD,
CaMOCTOSITEIIBHOCTD,

B3AUMOYBAKCHUC




PesepBubIii ypok. O600maronmii ypok

Bocnuranue OTBCTCTBCHHOCTHU,

69 YCCTHOCTH, HOpﬂ,Z[O‘IHOCTI/I nu
o reMam 10 kiacca
B3aI/IMOYBa)KeHI/I$[
70 PC3€pBHLII>i ypOK 0606111&}01111/1171 ypOK BOCHI/ITaHI/IC OTBCTCTBCHHOCTH,

o teMam 10 kiacca

[UCCTHOCTH, IOPAOAOYHOCTH U
B3AUMOYBAKCHUS

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

70




11 KJIACC

KoanyecTBo yacoB JIeKTPOHHbIE
Ne Jara nudposbie
n/n Tema ypoka Bcero Konrpoaenbie | Hpaxtirieckue u3ydeHusi | oOpa3oBaTe/bHbIE
padoTsI padoTsI pecypebl
[TocTossHHBIE MAarHUTHI U UX

1 B3auMoOJieiicTBHE. MarHuTHOE IIOJIE. 1 bubnuorexa IJOK
Bekrop MmarauTHO#M HHAYyKIMH. JInHUK https://m.edsoo.ru/ff0c9778
MarHuTHOM UHAYKLIUH
MarHuTHoe 1noJjie MPOBOJHUKA C

9 TokoM. OnbIT Dpcrena. 1 Bbubanoreka [IOK
B3aumoielicTBHE TIPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopnas pabora «3yuenne 1 1 Bbubnuoreka [JOK
MAarHUTHOTO TIOJISl KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBME MarHUTHOTO TIOJISI HA
MpOBOJHUK ¢ TokoM. Cuna Ammnepa.

4 JlaGoparopnas paborta 1 1 bu6nmoreka [JOK
«UccnenoBanue neiicTBUs https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME€ MAarHUTHOTO MOJISI Ha

5 JBWXKYILYIOCS 3apsyKCHHYIO YaCTULLY. 1 bubnuoreka HOK
Cuna Jlopenna. PaGora crtb https://m.edsoo.ru/ff0c9df4
Jlopenna

6 OnexTpoMarauTHas WHAYKIus. [ToTok 1

BEKTOpa MarHuTHOM nuaykuuu. IJ1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

WHJYKIIMU. 3aKOH 3JE€KTPOMarHUTHOM
naaykuun dapanes

JlaGopaTopnas pabora
«HccnenoBanue sIBICHUS
3JEKTPOMATrHUTHOU WHIYKIIHI

bubanorexa [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTD. SIBIEHUE
camouHAykiuu. DJIC caMOMHIYKITHH.
DHeprusi MarHUTHOTO MOJIs KaTYyIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE IOJIE

bubnuorexa IJOK
https://m.edsoo.ru/ff0ca600

TexHn4eckne ycTpoucTBa U UX
MpUMEHEHHUE: TOCTOSIHHbIE MarHUTHI,
3JIEKTPOMAarHUThI, 3JIEKTPOIBUTATEb,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHI],
WHJYKI[MOHHAs [1€Yb

10

O06ob6maromuii ypok «MarautHoe
noJie. DIEKTPOMArHuTHasT WHIYKIIHS»

Bbubmuoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponbHas pabora no reme
«MarHuTtHoe nosze.

DNEKTPOMarHUuTHAsT UHAYKIUS

Bbubmuoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00O/IHBIE MEXAaHUYECKHUE
Kosiebanus. ['apMoHMUYeckue
KojebaHus. YpaBHEHUE

TapMOHHYECKHUX KoJeOaHui.

IIpeBpamenne sHEprun

bubnuoreka IJOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopnas pabora
«MccnenoBanue 3aBUCHMOCTHU
Nepuo/ia MajbIX KojieOaHui rpysa Ha
HUTH OT IJTMHBI HUTU U MACChI TPy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Konebatenbubiii koHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHBIE KOJIEOaHUs B
U/IeaTbHOM KOJIe0aTeIbHOM KOHTYDE.
AHaIOrusi MeXAy MEXaHWUYECKHUMHU U
JJIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

bubanorexa IIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTHH B HI€AIbHOM
K0JIeOaTeIbHOM KOHTYpe

bubanorexa IIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBneHue o 3aTyXarOIUX
KosebaHusx. BeIHyKeHHbIE

MexaHudeckue konebanus. Pezonanc.

BbIHYXIEHHBIC 3JIEKTPOMArHUTHBIC
KoJieOanus

bubnuoreka IJOK
https://m.edsoo.ru/ffOcbb86

17

IlepemenHsblii TOK. CHHYCOUIATIBHBII
NepeMeHHbIA TOK. MOIIHOCTD
HNEPEMEHHOI0 TOKA. AMIUTUTYIHOE U
JEHCTBYIOLEE 3HAUEHUE CUIIBI TOKA U
HaIpsKEHUs

Bbubmuoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdhopmarop. [IponsBoacTso,
nepejaya u norpediaeHue

JIIEKTPUIECKON YHEPT AN

19

YCTpPOUCTBO U IPAKTUYECKOE
IIPUMEHEHNUE JJIEKTPUIECKOTO 3BOHKA,
reHepaTopa IMEPEMEHHOIO TOKa,
JINHUHU IEKTpoIepenad

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4EeCKHE PUCKU IIPU
HPOU3BOJCTBE IEKTPOIHEPTHUH.
KynbTypa ncnonb3oBaHus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JIEKTPOIHEPTUH B MOBCEIHEBHON
KU3HU

MexaHn4eckre BOJIHBI, YCIOBHS
pacrmipoctpanenus. [lepuon. CkopocTh

bubanorexa IIOK

21
pacupoCcTpaHEeHUs U JJINHA BOJIHEL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie ¥ TPOAOIbHBIE BOJIHBI
29 3Byk. CkopocTh 3ByKa. [ pOMKOCTB bubnuoreka [HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJIHBI, HX
23 cBoiicTBa M ckopocTh. Illkana bubmorexa [IOK
P ' https://m.edsoo.ru/ffOccfe0
SJIEKTPOMArHUTHBIX BOJH
[IpuHIUIIBI paIUOCBSI3H U
24 TeneBuaeHus. Pa3Butue cpencts
cBsizu. Paguonokanus
25 Konrponbnas pabora «Konebanus u Bbubaunoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHeHOE pacpocTpaHeHHE
26 CBeTa B OJJHOPOJHOU CpeJe. bubnmuoreka [IOK
Toueunslit ucTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxenue cBeTa. 3aKOHBI
27 oTpaxkenus ceeta. [loctpoenue bubmorera LHOK
P L P https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IIIOCKOM 3epKaje
[Ipenomnenne ceera. [TonHoe
98 BHyTpeHHee oTpakeHue. [IpenenbHslii bubnuoreka [JOK
YroJ1 HOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpakeHUs
29 Jlaboparopnas pabota «13mepenne bubnunoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

IMoKaszaTejisd NpCIOMIICHUA CTCKJIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoeHnne n3oOpakeHU B

Bbubnunoreka [IOK

30 nuH3e. PopMyia TOHKOM JIMH3HI.
Py https://m.edsoo.ru/ffOcddle
YBenudeHue JINH3bI
JlaboparopHas pabota
31 «HccnenoBanne CBOUCTB
M300paKeHUH B JIMH3aX»
Hucnepcus cera. CiioxKHBII cOCTaB
39 oenoro ceeta. L{Bet. JlabopaTopHas
pabora «Habnroaenue gucrnepcun
CBETa»
WuTtepdepenmus ceera. Audpakmms bubnuoreka [IOK
33 n
ceeta. [udpakuronnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubmmoreka HOK
[Monspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckune npuOOpsl U YCTPONCTBA U
YCIIOBUSI MX 0€30MacHOTO MPUMEHEHUS
I'panuibl TPpUMEHUMOCTH
36 KJaccuueckor MexaHuku. [loctymarsl bubnunoreka [IOK
CIIELMaJIbHON TEOpUH https://m.edsoo.ru/ffOcf862
OTHOCHUTENBHOCTH
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
37 3 bubanorexa [IOK
aMe/JIEeHHEe BPEMEHH U COKpaIlEeHUE
. P P https://m.edsoo.ru/ff0cfa42
JUTUHBI
OHeprus 1 UMIYJbC PENATUBUCTCKON
38 yacTullbl. CBA3b MACChI C SHEPTUEH U bubsmorexa LIOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrusi MOKOs
39 KontponpHas padora «OnTuKa. bubnunoreka [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBBI crieIMagbHON TEOPUU
OTHOCHUTEIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonbl. ®opmyna Ilnanka. DHeprus

bubanorexa IIOK

40
Y UMITYJIbC OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHUE Eu6 10K
nbInoTeka
41 . A.T.
orodpexra. Onbrret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl potodrdhdekra. YpaBHeHHE
UoHst GoToohd P Bu6muorexa [IOK
42 DitnmreiiHa 1 Gorosddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» dortosddexra
JlaBnenue ceera. OnwiTel I1. H.
43 JlebeneBa. XuMu4ecKoe NEHCTBHE bubmmorexa HOK
seBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHHuueckne ycTpoucTBa u
44 MPAKTHYECKOE TPHUMEHEHHE:
¢doroaneMeHT, GOTOAATUHK,
coytHeuHas 0arapest, CBETOANO
45 Pemenue 3aga4 mo reme « 37€MEHTHI bubnmuoreka [IOK
KBaHTOBOU OIITHKHY https://m.edsoo.ru/ff0d0302
Mogens aroma TomcoHa. OIBITE
46 Pesepdopna mo paccessHuO o-4acTH bubmorexa HOK
POOPA p t https://m.edsoo.ru/ff0d091a
[lnanerapHas Moaeab aTomMa
Bbubmuoreka [IOK
47 [Toctymater bopa
TYTATH Hop https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomieHue GOTOHOB
48 IIpH IepexoJe aToMa C OJJHOTO YPOBHS bubmorexa HOK
P pexoA . A P https://m.edsoo.ru/ffOd0Oafa
SHEpPTryu Ha APpYroi. Buasl criekTpoB
49 BoanoBsle cBOMcTBa yacTHIl. BoHBI bubmuoreka [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

ne bpoiins. KopnyckyisipHo-
BOJIHOBOM ayanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE W3JTyUCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuo cocraBa

paaArOaKTUBHOI'O H3JIY4YCHUA

bubanorexa IIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6eta-, ramma-
u3nydenus. BinusHue
PaaIOaKTUBHOCTH Ha KUBBIE
OpraHu3MBbl

52

OTkpbITHE IPOTOHA U HEUTPOHA.
N3oTonsl. Anbda-pacnan.
DNEeKTPOHHBIN U TO3UTPOHHBIN Oera-

pacnan. 'amma-u3nyuenue

Bubnnoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3W HYKIIOHOB B SIJIpeE.
SnepHsbie peakuu. SAnepHbIid
peaktop. [Ipo0aemMbl, IEPCIICKTUBEI,
3KOJIOTUYECKUE ACTIEKTHI SI/IEPHOI

SHEPreTUKU

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTullbl. OTKpbITHE
MO3UTPOHA. MeTOabI HAOIIOEHUS 1
pEerucTpanny 31eMEHTapPHbBIX YaCTHIIL.
Kpyrnsiit cron «@yHnaMeHTalIbHbIE
B3auMoJieiicTBusg. EAUHCTBO
¢bu3nyecKor KapTUHBI MUPa»

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3qnoro Heba. Co3Be3mus,
SIpKUe 3BE3/IbI, TUTAHETHI, UX BHIUMOC
nekenue. ConHeunas cucTeMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHeYHast aKTUBHOCTb.
Uctounuk sneprun ConHia v 38371

57

3BE31bI, NX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IBI TI1aBHON
IocJae0BaTeNbHOCTU. BHyTpeHHee
crpoeHue 38€31. CoBpeMEHHbIE
MPECTABICHUS O MPOUCXOXKIECHUN U
spoJiroiu CoJiHIA U 3BE3]

58

Muneunsiii [TyTe — Hama [NanakTuka.
[Tonoxenue u npuxenne ConaHua B
lamaktuke. ['anaktuku. YépHbIie
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YYEBHO-METOANYECKOE OBECIHEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» dmsuka, 10 krace/ KacessaoB B.A., O6mecTBO ¢ OrpaHUdeHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxuinonepHoe oduiectBo «M3narenscTBo
«IIpocemenue»

» dmsuka, 11 krace/ KacessaoB B.A., O61iecTBO ¢ orpaHudeHHOM
0oTBeTCTBEHHOCTHIO «IPODAY»; AxkuionepHoe 061iecTBo «31aTenbCTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA
[Iporpamma kypca dbuszuku st 10—11 knaccoB. bazoBblit ypoBens (aBTop B.

A. KacbsiHOB)

YMK «®uzuka. 10 kiacc. ba3zoBbliit ypoBeHb»

1. ®uswuka. 10 knacc. ba3oBblit ypoBeHb. YUEOHUK € IIEKTPOHHBIM
npuioxenueM (aBTop B. A. KacbsiHOB).

2. ®uswnka. 10 kiacce. ba3osiii ypoBeHb. MeToanueckoe mocodue (aBtop B.
A. KacbstHOB).

3. ®usnka. 10—11 knaccel. ba3osiii ypoBeHb. TeTpanb 11t 1a00paTOPHBIX
pabot (aBTopsl B. A. KacesiHoB, B. A. KopoBuHn).

4., ®uzuka. 10—11 xnaccel. ba3oBelit ypoBeHb. KoMIUIEKT TeTpaaet ais



KOHTPOJBHBIX padoT (aBTop B. A. KacbsHOB)
5. ®usuka. 10 knacc. Jlunakruueckue KapTouKu-3aganus (aBTopsl M. A.

VYmaxkos, K. M. Yakos).

YMK «®usuka. 11 knacc. bazoBbiii ypoBeHbY»

1. ®uzuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxxeHnueM (aBTop B. A. KacbsiHOB).

2. ®usuka. 11 kiace. ba3obiii ypoBeHb. Metoaunueckoe mocodue (aBtop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. ba3oBsiii ypoBeHb. TeTpanb it 1a00paTOPHBIX
pabot (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4, ®duzuka. 10—11 xmaccel. ba3zoBsiil ypoBenb. KommuiekT TeTpaneit as
KOHTPOJIBHBIX padoT (aBTophl B. A. KacesHos, 1. B. UrpsmioB).

5. ®usuka. 11 xmace. lunakTudaeckue KapTouKu-3aaaHust (aBTOpel M. A.

VYmakos, K. M. Ymakos).

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - conmanbHas ceTb pabOTHHKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - ¢usuka B mkoure.

3 http://festival.1september.ru/articles/ - pectuBams memaroruyeckux uaei

«OTKpPBITBIN YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www fizika.ru/ - caidit st yaurteneit U3UKA U UX YISHUKOB.
5 http://www.physics.ru/ - MaTepuaisl o Gu3MKe.
6 www . ege .edu.ru - madopmanmonHsiii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomiexius IIOPoB


http://www.fizika.ru/
http://www.physics.ru/

