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HOACHUTEJIBHAASA 3AIITMCKA

[Iporpamma mo ¢Qu3uke 06a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAaHWI K pe3yibTaTam
OCBOCHHSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbIXx B OI'OC
COO, a Ttaxxe ¢ yuérom enepaibHON pabodeil mporpaMMbl BOCHUTAHUS U
KOHIIETIIMY TpernojaBaHus ydyeOHoro mpenmera «Pusumka» B 00pa30BaTENbHbBIX
Opra"u3anusax Poccuniickon ®enepanun, peanu3yrommux OCHOBHBIE
o0pa3oBaTeIbHbIE POrPAMMBI.

Copepxanue mnporpamMMmbl MO (GU3MKE HampaBieHO Ha GOpMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOyvaroniuxcs 10-11 xkmaccoB mpwu
oOydeHnH Ux (U3HMKe Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESATEIbHOCTHOIO
noaxona. Ilporpamma mno ¢usuke coorBerctByer TpeboBanusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM PE3yJIbTaTaM
oOyueHus, a TaKKe YYUTHIBAET HEOOXOAMMOCTh peau3allid MEKIPEAMETHBIX
CBs3e (DM3MKM C ECTECTBEHHO-HAYYHBIMH Y4YeOHBIMH IpeaMeramMu. B Hel
OTPEAEINSIIOTCS OCHOBHBIEC LI€NTM M3y4YeHUs (UM3UKH HAa YPOBHE CpPEAHEro OOUIEro
o0pa3oBaHus, TUIAHUPYEMbIE PE3YJbTaThl OCBOEHUSI Kypca (U3HUKHU: JIMYHOCTHBIE,
MeTarnpeaMeTHbIe, TpeIMeTHbIC (Ha 6a30BOM YpOBHE).

[Iporpamma no (pu3uKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIbTAaThl OCBOCHHS Kypca (U3UKU HAa Oa30BOM ypOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YIbTAThI IO FOJjaM 00yUYeHUS;

e cojepkaHue yueOHoro npeamera «dusnkay mo rogam o0y4eHusl.

du3uka Kak Hayka O HamOoiee OOIIMX 3aKOHaX NPUPOJBI, BHICTyHas B
KayecTBE y4eOHOro Impe/MeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiemM Mupe. [IkompHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIHiA
I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DU3MUECKHE 3aKOHBI
JexaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHUEH, OUOJIOTHEH,
dbusnueckorr reorpadguerd u actpoHomued. Mcmonmb3oBaHME W aKTHBHOE
npuMeHeHue (QU3NYECKUX 3HAHUM  OmpeneNseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIy4eHHs] HOBBIX MAaTE€pHaJIOB C 33/JaHHBIMU CBOMCTBAMU M JPYTHX.
N3yyenue ¢Pu3MKu BHOCUT OCHOBHOWM BKJIAJ B (OPMHUpPOBAHUE ECTECTBEHHO-
HAyYHOM KapTUHBI MuUpa oOydaromuxcs, B (OpMHUpOBaHHE YMEHHH MNPUMEHSTH
HAy4YHbI METOJI MO3HAHUS MPU BBINOJHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUN.

B ocHOBy kypca ¢usuku 1jsi ypOBHS CpEeAHEro ooiiero oOpa3oBaHUS
NOJIOXKEH PAO WIEH, KOTOpPblE MOXKHO pacCMaTpUBaTh KakK MPUHIUIBI €ro
OCTPOEHUSI.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX Pa3lenoB (PU3UKH, BKIIOYAET Kak
BONPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBMM C HeHW MaTepuan Kypca (QU3HKU
00beMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBisercs
(GopMupoBaHUE TPEACTABICHUNA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanmsi mOpearnosiaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pasBuTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMUECKUMU IPOOIeMaMH.

Hoess  npuxnaowoit  umanpasnennocmu. Kypc (usuku  mnpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHUYECKUX U TEXHOJOTMUECKUX MPHUIIOKEHUN
M3Y4YEHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TOCPEACTBOM BBEIEHUS DIIEMEHTOB
COJlep)KaHMs, TOCBSIIEHHBIX OSKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TakXKe OOCYKIEHUS
po0JIEM pallMOHATIBHOTO MPUPOIONOIB30BaHUS U SKOJIOIMYECKON 0€30MaCHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKM Ha YpOBHE CpEIHEro OOLIEro
oOpa3oBaHus SIBIAIOTCS (pu3nyeckue Teopuu (HOpMUPOBAHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3NUECKOU TeOpHuH, poiu (HyHAAMEHTAIHHBIX 3aKOHOB U
MPUHIUAIIOB B  COBPEMEHHBIX MPEACTABICHUSIX O TMPUPOJE, TIpaHUIAX
OPUMEHUMOCTH TEOpHH, Uil ONUCAHUS E€CTECTBEHHO-HAYYHBIX SIBICHUU W
IIPOLIECCOB).

CucreMHO-IeSITeNbHOCTHBIN MOAX0 B Kypce (PU3UKHU pealu3yeTcsl Mpexse
BCEro 3a CUET OpPraHU3alUd SKCIEPUMEHTAIBHOU AESITEIbHOCTH O0Yy4YaroluXCsl.
Jlns  GazoBoro ypoBHS Kypca GU3MKM — OTO UCIIOJIH30BAHUE CHUCTEMBI
(pOHTATBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB H JIA0OpAaTOPHBIX padoT,
KOTOpbIE B Iporpamme mno (u3uke oObeIWHEHBI B OOUIMI CIHMCOK YYEHUYECKHX
npakTUUecKux padoT. BeijeneHue B yka3aHHOM IEpeYHE J1abopaTOpHBIX padoT,
OPOBOJMMBIX JUISI KOHTPOJS MW  OLEHKH, OCYIIECTBIAETCS YYaCTHHUKAMHU
00pa30BaTEIbHOrO IMpollecca MCXOAd U3 OCOOEHHOCTEH IUIAHUPOBAaHUSA U
OCHalleHus KaOuHera Qu3uku. Ilpu »3TOoM obOecnieunBaeTcsi OBJIAJIEHUE
OOy4YalOIIMMHUCS YMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIIECOBAaHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH M TOCTAHOBKY OIBITOB MO IIPOBEPKE
MPEJIOAKEHHBIX THUIIOTE3.

bonbiioe BHUMaHUE YAENSAETCA PEUIEHUI0 PAaCYETHBIX M KAaYeCTBEHHBIX
3anay. Ilpu 3TOM Ayt pacy€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJauyd C SIBHO
3a/1aHHO¥ (PU3NUECKON MOJIEIbIO, TTO3BOJISIONINE MPUMEHSTh H3YUYEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pa3HBIX pa3nenoB. /(s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a7aHUS Ha
OOBSICHEHHE TPOTEKaHUS (U3MUECKUX SIBICHUM W TIPOIIECCOB B OKpYXKaromien
KU3HU, TpeOyronue BbIOOpa (U3UYECKOM MOJIENH ISl CUTYallud MPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpedboBanusimu PI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OO0EeCIEeUeHHI0 Y4eOHOro rpoiecca 0a30BbI ypOBEHb Kypca
(bu3MKu HA YpOBHE CpeHEro 0011ero o0pa3oBaHus I0OJDKEH U3y4aThbCs B YCIOBUSAX
MpeaMEeTHOro0 KaOuHeTa (U3WKU WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOHWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIA. B kabwHeTe (U3WKK ODKHO OBITH
HEeoOX0IMMOe JlabopaTopHOE OO0OpYAOBAaHHME JJISI BBHINOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3MKe YYEHUYECKHX MPAKTHUYECKHX PabO0T U JIEMOHCTPAIMOHHOE
o0opyaoBaHue.

JleMoHCTpallMoHHOE 00opyaoBaHue (PopMUpPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH W OOECIEeYMBACT ITOCTAHOBKY
NEPEUrCICHHBIX B TMporpaMme 1o (U3UKE KIIOYEBbIX JAEMOHCTpALMN s
WCCJICMOBAHUS  W3y4YaeMbIX  SIBIIGHUA W  TPOIECCOB, OMIUPUUYCCKUX W
(GyHIaMEHTALHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHIA.

JlabopaTopHoe o0OOpymOBaHWE [JIsl YYEHWYECKHX TMPAKTHYECKUX padboT
dbopmMupyercst B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECTeuMBaeTCsi B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX OOydJaromuxcs. TeMaTHdecKre KOMILUICKTHI
71a00paTOpHOTO O00OPYNOBaHUSL JOJAKHBI OBITh IOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TaKkKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE ITU(PPOBBIX JabopaTopuid.

OCHOBHBIMH LIETISIMU U3YUYEHUS (PUBHKHU B O0IIIEM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca W CTPEMJICHUS OOYYAIOIIMXCS K HAYYHOMY
W3YYCHHUIO TPUPOJIBI, PA3BUTHEC WX HHTCIUICKTYAIbHBIX W TBOPYCCKHUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUA O HAYYHOM METOJI€ TTO3HAHUS M (popMUpOBaHUE
WCCIIEIOBATEIHLCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOIO MHPOBO33PEHMSI KaK pe3ylbTara HU3YYEHHS
OCHOB CTPOCHHMsSI MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBanue yMeHUH OOBSACHATH SIBICHHWS C HCIIOJb30BaHUEM
(bu3HYeCKUX 3HAHUH ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mNpeaCcTaBICHUN O poNM (PU3MKHU IS PA3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH.

JlocTKeHne HTHX Ieneld 00ecreunBaeTcsl pelieHneM CIEIYIOMNUX 3a71ad B

npoiiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEHEr0 00IIero ooOpa3oBaHus:



e nmpuoOpeTreHue  CHUCTEeMbl  3HaHUH 00 o0mmx  (uuIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUSIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJISIDHYIO  (PU3UKY, DBJIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKYy U
AJIIEMEHTHI aCTPODU3UKH;

e (opmupoBaHue yMEHUU TPUMEHSATH TEOPETUUYECKUE 3HAHUS IS
O0bsiCHEeHHsT (DU3MYECKUX SIBICHMA B TPUPOAE U I NPUHATHA
MPAKTUYECKUX PEUICHUI B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEUIEHUS pPa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOM
¢usnyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3zianue PU3NIECKON MO/IeNH, aIeKBAaTHON YCIOBHSAM 3a/1a4H;

e TMOHUMaHUE (U3MYECKMX OCHOB W MPHUHIMIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOIMYECKUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOAAMHU CAMOCTOSITEIBHOIO IJITAHUPOBAHUS WM IMPOBEACHUS
(bu3MUEeCKUX SKCIEPUMEHTOB, aHalIW3a W HMHTEpIpeTanuu UHGOpMaIuy,
OIPEAEIICHHs] IOCTOBEPHOCTHU NOJIyYEHHOI'O pe3yiIbTaTa;

e CO3JIaHME YCIIOBHM JUJI Pa3BUTHS YMEHHH MPOECKTHO-HUCCIEN0BATEIbCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha wusyuenune ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CpPEAHEro OOLIETro
oOpazoBanus otBoauTcs 136 vacos: B 10 kiracce — 68 yacoB (2 yaca B HE/IENO), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraempiii B mnporpamMme Mo (¢U3MKE NEpeueHb JadOpaTOPHBIX U
NPAKTUYECKUX pabOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
NOpOBEACHUS JIaOpaTOPHBIX pPabOT M ONBITOB € YYETOM MHIMBHUIYaJIbHBIX
0COOEHHOCTEH 00yUaroIuXxCsl.

Pabouas mnporpammMa 1o TmpeAMETy COCTaBj€Ha C YYeToM pabouei
IPOrpaMMbl BOCIIUTAHUS IIKOJIBI.



COAEPKAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3nka 1 MeTOAbI HAYYHOT' O MIO3HAHUS

®usuka — Hayka o npupone. HaydHble mMeTonsl IO3HAHUSA OKPYKAIOILIETO
mupa. Poib O3KCIlepUMEHTa W TEOpPUM B IIPOLIECCE TMO3HAHUA TMPUPOJBIL.
DKCHepUMEHT B QU3HKE.

MonenupoBanue (pU3NYECKUX SBICHWA U TMporeccoB. HaydHble TUTIOTE3BI.
duzndeckre 3aKOHbI U TEOpHH. ['paHUIBl TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
ITpuHIMIT COOTBETCTBUS.

Ponb u mecTto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AHanoroBele W LU(PPOBBIE H3MEPUTEIbHBIE MNPHUOOPHI, KOMIBIOTEPHbBIE
JATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmkeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHKCHUSI.
Cucrema orcuéra. Tpaekropus.

[Tepemenienune, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MAaTEpUAIbHOW TOYKH, MX IPOEKIMUM HA OCU CHUCTEMbI KOOpJHUHAT.
CiioxeHue nepeMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE TMpsSIMOJUHEHHOE BMXeHue. ['paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHMS, INYyTH U [EPEMELICHUs
MAaTEpPUAIbHONW TOYKU OT BPEMEHMU.

CBobomHoe majieHue. Y CKOpeHHue CBOOOIHOTO 1A ICHHS.

KpuBonuneiinoe  nBuwxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKH IO
OKPYKHOCTH C IIOCTOSIHHOM 10 MOAYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JINHENHAs
ckopoctb. [lepuoz u yactora obpamenus. LleHTpocTpemMuTenbHOE yCKOPEHHE.

TexHu4decKkne YCTpOWCTBA H MPAKTUYECKOE MPHUMEHEHHUE: CIIHJIOMETD,
JIBW)KEHUE CHAPA0B, LICNIHbIC U PEMEHHBIE IIEpEIauu.

Jlemoncmpayuu

Mogenb cucTeMBl OTCUETA, WLIKOCTPALM KUHEMAaTUYECKUX XapaKTEPUCTHUK
JBIKCHUSL.

[IpeoOpa3zoBanue ABMKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO34yX€ U B Pa3pEKEHHOM IPOCTPAHCTBE.

HaGmronenne aBwxkeHus Tena, OPOIIEHHOTO TMOJ YIIOM K TOPU3OHTY W
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOIHOTO ITaICHHMS.

Hanpasnenue ckopocty py ABHKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, n1abopamopuvle padonvl

N3ydeHrne HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONMPEAECIEHUs MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHMS MEXAY NYyTSIMH, INPONUIACHHBIMH TEJIOM 3a
NOCJIEIOBATENIbHBIE PABHBIE IIPOMEXYTKA BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBWKEHUH C HAYAJIbHON CKOPOCThIO, PABHOW HYIIIO.

N3ydeHne NBUKEHHS IaprKa B BA3KOW KUIKOCTH.

N3yuyenue nBrkeHus Tena, OpOIeHHOr0 TOPU30HTAIBHO.

Tema 2. lunamuka

[IpuHiun  orHocutensHOocTM  l'aymmmesa.  IlepBeii  3axkoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[Ipunnun cynepnosunuu cui. Bropoi 3akoH HeroToHa
IUJI MaTepuaabHOM TOUKU. Tperui 3aKkoH HproTOHA 1711 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsbkectr. IlepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Buasl Tpenust (mokosi, CKoJbxkeHus1, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUs! CKOJNBKEHUS U cuiia TpeHus nokos. Koaddumment tpenus.
Cuiia conpoTHUBJIEHUS NPU JIBUXKEHUU TeJa B dKUJKOCTU UJTU Ta3e.

[TocTynarensHOE U BpaliaTelibHOE IBHXKEHHE a0COIFOTHO TBEPAOIO TENA.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cunbl. VYcmoBus
paBHOBECHS TBEPAOIO TENA.

TexHuuecKkne YCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHWE: MOAIIUITHUKH,
JB)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuu.

CpaBHeHHME MacC B3aUMOICUCTBYIOIINX TE.

Bropoii 3akon HerotoHna.

N3mepenue cu.

CnoxxeHue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT J1e(hOpMALIHH.

Hesecomocts. Bec Tena npu yCKOPEHHOM MTOBbEME U MTAJCHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Vuenuuecxuii sxkcnepumenm, nabopamopmvle padonul

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOM TJIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CWJI YNPYrOCTH, BO3HUKAIOMIUX B MPYXKUHE U
pe3HOBOM 00pasiie, OT ux AehopMaluu.

UccnenoBanne ycinoBHMI pPAaBHOBECHS TBEPAOTO TEJA, HMEIOIMIETO OCh
BpAILICHHUSL.

Tema 3. 3aKoHbl cOXpaHeHus 8 MeXaHuke

NmMmynbc MarepuaibHOM TOUYKHM (Te€na), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMmnynec cuinbl U M3MEHEHME HMMITyJIbCa TeNd. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

PaGota cunbl. MOIIHOCTH CHITHI.

Kunerndeckass sHeprus MaTepHaqbHOM TOUYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPIUH.

[TorennuanbHas DHEPIUs. [TorennumanbHas DHEPIUs YIIpYyro
nebopMUpOBaHHON  TIpykuHBI.  [loTeHIManbpHas  dHeprus Tena  BOJIM3H
ITOBEPXHOCTH 3EMIIH.

[loTennuanbHple W HeNOTeHUMalbHble  cuibl.  CBs3b  palOTHI
HEMOTEHUHUAJIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JIHEPrUM CHCTEMBI TElL
3aKOH COXpaHEHMsI MEXaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUSL.

TexHuueckne yCTpOHCTBa U MPAKTHUYECKOE NMPUMEHEHHE: BOJOMET, KOMED,
NPYKUHHBIN NUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexo moTeHMATBLHON SHEPTUH B KHHETUYECKYIO U 00OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yyenue aOCONIOTHO HEYHPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHWEM MEXaHUYECKOM SHEpruu
TENa Ha PUMEPE PACTKEHUS PE3UHOBOIO KI'yTa.

Pa3nen 3. MoJiekyJsipaasi pu3uka 4 TEPMOIHHAMUKA
Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSA MOJIEKYJISIPHO-KMHETUUYECKOW TEOPHUH U HX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrtep IBIKEHUS U
B3aMMOJICMCTBUSL YacTUI[ BemecTBa. MOAENM CTPOEHUs Ta30B, JKHAKOCTEH U
TBEPJIBIX TEJT U O0BSICHEHHUE CBOMCTB BEIECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3Mmepsl Mosekyll. KonndectBo BemiectBa. [loctositnHast ABorajipo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp
Lenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE ypaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HACAIHHOTO raza. AOCONIOTHAs TemIiepaTypa Kak Mepa
CpEIHEN KUHETUYECKOW DHEPrMU TEIUIOBOrO JABWXKEHHUsA 4vactul rasza. [llkarma
temneparyp KenpBuHa. I'azoBbie 3akoHbl. YpaBHeHHe Menaeneesa—KnanenpoHa.
3akon JlanbroHa. M3ompouecchl B UACAIbHOM ra3e ¢ MOCTOSSHHBIM KOJMYECTBOM
BelecTBa. ['paduueckoe mpeACTaBICHHE HW30MPOIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHu4yeckre yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHME BellecTBa, (ortorpaduu
MOJIEKYJI OPraHUYECKUX COECIUHEHHUIA.

OmnbiThl 0 AU DY3UM KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO ABUKEHUS.

Mogens onbita TepHa.

OnbIThl, JIOKa3bIBAIOIINE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOT O
B3aUMOJICHCTBHUSL.

Mopenb, WLTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH cocy/a.

OnbIThl, WUTIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUSI HJACAIBHOIO Trasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomol

OrnpepneneHue Macchl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MEpEHUN
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUICUMOCTH MEKy apaMETPAMU COCTOSIHUS Pa3pEKEHHOT O
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepmonnHamuueckasi cucreMa. BHYTpeHHsE dHEpPrusi TepMOAMHAMUYECKON
CUCTEMBI U criocoObl e€ u3meHnenus. KonudectBo TemnoTel u paborta. BHyTpenHsis
SHEPIrusi  OAHOATOMHOTO  HWJEalbHOrO  ra3a.  Buael  Temsonepenayu:
TETJIONPOBOIHOCTh, KOHBEKIIMS, U3TyUdCHHE. Y IeTbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEITOTH NpH TEIIONEpeaye.

[Tonsitue 006 ammabatHomM mporecce. I[lepBblli 3aKOH TEPMOJMHAMHUKH.
[IpuMeHeHue mepBOro 3akOoHa TEPMOJMHAMHUKM K u3omponeccam. ['paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TerutoBpie  mammuHbl.  [IpyHOMOBI  JIEMCTBUS ~ TEIUIOBBIX  MAIIIWH.
[IpeoOpazoBanusi >Hepruv B TEIUIOBbIX MamuHax. KoadduuueHt nomae3Horo
nevictBust TermoBod MamwuHbl. [lukn KapHo u ero kosdduiuueHT mnoje3Horo
JEUCTBUS. DKOIOTUYECKHE MPOOIEMBI TETTIOIHEPTETHUKH.



TexHuuecKkue YCTpOCTBA M MPAKTUUECKOE IPUMEHEHUE: JIBUraTEllb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJOAWIbHUK, KOHIUITMOHED.

Jlemoncmpayuu

N3meHenne BHYTpeHHEH »HEpruu Teja MpU COBEPIICHUH pPAOOThI: BBUIET
npoOKu W3 OYTBUIKM TIOJl JEWCTBUEM CXKATOTO BO3/yXa, HarpeBanue 3¢upa B
JATyHHOU TpyOKe MyTEM TpeHHUs (BUACOAEMOHCTPALINSA).

N3meHenune BHyTpeHHEN SHEprUu (TeMIlepaTyphbl) Tena MpH Terionepenaye.

OnpiIT 1o ananabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUTATENS BHYTPEHHETO CTOPAHMSI, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3mepenue ynenbHON TEITOEMKOCTH.

Tema 3. Azpezamnsie cocmoanusn eeujecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u koHjeHcanus. Mcnmapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAA BJIAXXHOCTh BO3Ayxa. HacelmeHHbIM mnap. YaenpHas Temiora
mapooOpa3oBaHusl. 3aBUCIMOCTh TEMIIEPATyPhl KATICHUS OT JTaBJICHHUS.

Tsépnoe Teno. Kpucraminueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctayioB. Kuakue kpuctaibl. CoBpeMmeHHbIe Matepuaibl. [liaBieHue wu
KpUCTaIM3aius. Y nenpHas Terviora miasiaeHus. Cyonumans.

YpaBHEHHE TETUIOBOro OajgaHca.

TexHudyeckre YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
NICUXPOMETP, KaJOPUMETP, TEXHOJIOTHU IMOJTYUYEHUS] COBPEMEHHBIX MaTEpPUaIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoJCTBa HACBILIEHHBIX TAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUH.

CriocoObl M3MepeHus BIaKHOCTH.

HaOmnronenuie HarpeBaHus U IJIaBJI€HUS] KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpalus KpUucTaioB.

Vuenuueckuii sxcnepumenm, n1abopamopuusie pabonul

HN3mepenne OTHOCUTENbHOM BIIAXKHOCTH BO31yXa.

Pazjen 4. DileKTpOAMHAMHUKA
Tema 1. dnekmpocmamuxa
OneKkTpu3aumsi Tel. OJEKTPUYECKUM 3apsia. /JlBa Buaa dJIEKTPUYECKUX
3apsaaoB. IIpoBOAHMKHM, IUAJNIEKTPUKU W TOJYNPOBOJHUKU. 3aKOH COXPAHEHUS
ANEKTPUYECKOrO0 3apsija.
BsaumopneiictBue 3apanoB. 3akoH KynoHa. ToueuHblil 3JIEKTpUYECKHI 3apsl.
Onektpuueckoe rmone. HanpsxEHHOCTh  3ieKkTpuueckoro mons. [IpuHuumn



CYIIEPIIO3ULIAN DJICKTPUUYECKUX MOJIEN. JIMHMM Hanps>KEHHOCTH SJIEKTPUYECKOTO
TIOJISL.

Pabora cun  anekrpocratudeckoro  mousis.  [lorenuman.  PasHocTh
noreHuuanoB. I[IpOBOAHUMKM M AUARNEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpuyeckast MpOHUIAEMOCTb.

OnekTpoéMkocTh. KoHnencatop. DIeKTpOEMKOCTh IIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHJAEHCATOopa.

TexHu4yeckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOT,
AIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHHE JJIEKTPOIPHUOOPOB,
KOHJIEHCATOP, KONUPOBAJIbHBIN aInapar, CTpyMHbINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ IPUHIIUII J€UCTBUA DIIEKTPOMETPA.

B3aumopericTBre Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

[TpOBOIHUKH B 3JIEKTPOCTATUUECKOM TTOJIE.

DJIeKTpocTaTUYECKas 3aluTa.

JI3TIEKTPUKH B JJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO  KOHJAEHCAaTOpa OT  IUIOIAau
IJIACTUH, PACCTOSIHUS MKy HUMHU U IUJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenue rnekTpo€MKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwtit Inexkmpuueckuil moxk. Toku 6 paziuuHvlx cpeoax

DNEKTpUYECKUd TOK. YCIOBUS CYHIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Uctounuku toka. Cuna Toka. [1ocTosSHHBIN TOK.

Hanpsikenue. 3akon Oma 1151 ydacTka 1enu.

DJIEKTPUYECKOE CONPOTHUBJICHUE. Y ACIbHOE CONPOTHUBIICHUE BEIECTBA.
[TocnenoBarenpHOE, TApaIEIbHOE, CMEIAHHOE COEAUHEHUE ITPOBOIHUKOB.

PabGora oamekrpuyeckoro Toka. 3akoH JDxoyms—Jlenma.  MomHOCTB
AJIEKTPUYECKOT O TOKA.

DIEKTpOABIWKYIIAsl CHUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA.
3akon OMa J1st TOJIHOM (3aMKHYTO#) 3JIeKTprueckoil rienu. KopoTrkoe 3aMbIKaHuUe.

DNIEKTPOHHAs ~ MPOBOAWMOCTH  TBEPABIX  METAJIIOB. 3aBUCHUMOCTh
COINIPOTHUBIICHUSI METAJUIOB OT TeMrnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUYECKUM TOK B BakyyMe. CBOKMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKH. CobcTBeHHast u MIpUMeECHas MIPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBogHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKHI  TOK B  pacTBOpax W  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS TUCCOLMALUS. DIEKTPOIIN3.



DJIeKTpUUeCKU TOK B razax. CaMOCTOATENIbHBIM M HECAMOCTOSTEIbHbBIN
pa3psa. Monunus. [1nazma.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOEC NPUMEHEHHUE: amIlepMeTp,
BOJILTMETP, pPEOCTaT, HCTOYHMKU TOKa, OJJEKTPOHArpeBaTelibHble MPHUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYYMHBIN JTHO/,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuitbl TOKa U HANIPSHKEHUSL.

3aBUCUMOCTb CONPOTUBJICHUS LWJIWHIPUYECKUX MPOBOAHUKOB OT JJIUHBI,
TJTOIIAV TTONIEPEYHOr0 CEYCHUS U MaTepuala.

CMmemaHHOoe COeIMHEHNE MMPOBOAHUKOB.

[Ipsamoe wu3MepeHue snekTpoiswxkylier cuwibl. Koporkoe 3ambikaHue
rajbBaHMYECKOI O AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTH COMPOTUBJICHUS METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3JEKTPOITUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIMMOCTH AHO/IA.

Vuenuueckuii axcnepumenm, nabopamophule pabomol

N3ydeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne 3JIeKTPOJIBMXKYILEH CUJIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COMPOTUBJIECHUSI.

Habmronenue snexkrposnusa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
YUYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€ € KypcamMud MaTeMaTHKH,
OMOJI0TUHU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meoswcnpeomemnvie nonsamusi, CBSI3aHHBIE C WU3YYEHHEM METOJIOB HAY4YHOT'O
MO3HAHUS: SBJICHUE, HAay4YHbIA (pakT, Turnore3a, (Quanyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJIEHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelIeHWEe CUCTEMbl YpaBHEHUM, JIMHEWHas (DyHKIMS,
napaboua, runep6osa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUUYECKUE (DYHKIIMU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPbI U UX MPOCKIIUA HA OCH KOOPJIUHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHUJbI TEILIONEpPEIadyH, TEIIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, XKUJIKOCTEU M



ra3oB, DJJIEKTPUYECKHME CBOWCTBA METAJJIOB, JJIEKTPOJIMTUYECKAS IMCCOLMALINS,
raJIbBaHUKA.

l'eocpaghus: B1aXXHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHWE JBUKEHUN C HCMHOJIB30BAHMEM MEXAaHHU3MOB,
y4€T TpEHHMs B TEXHUKE, NOALINUIHHUKH, MHCIOJIb30BAHHE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOAOMET M Jpyrue), ABUTaTellb BHYTPEHHETO
cropanusi, maposasi TypOMHa, ObBITOBOM XOJIOAWIbHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHUSI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHUCIE HAHOMAaTepuaioB, U
HAaHOTEXHOJOTUH, JJIEKTPOCTATHUECKas 3allluTa, 3a3eMJICHHE AJIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHATrPEBATEIbHBIE npudopHI,
AJIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBAHUKA.

11 KUIIACC

Pa3nen 4. DiieKTpoAMHAMHUKA

Tema 3. Mazcnummnoe none. In1eKmpomMazHUmMHAs UHOYKYUS

IlocTtossHHble  MarHuThl.  B3aumojeicTBHE  IOCTOSIHHBIX ~ MarHHUTOB.
MarnutHoe mone. Bexkrop MarHuTHOM wuHAYKOMH. [IpuHIMn cynepno3uuun
MAarHUTHBIX MOJiel. JIMNHMM MarHUTHOM WHAYKIMU. KapTWHa JWHMI MarHUTHOMN
WHJIYKIIUHU T10JI MOCTOSTHHBIX MarHUTOB.

MarnutHoe T10Jie TPOBOJHWMKA C TOKOM. KapThHa JMHUA WHIYKIHU
MArHUTHOTI'O TIOJIS JUIMHHOTO MPSIMOrO IMPOBOJHHUKA M 3aMKHYTOT'O KOJBLIEBOI'O
MPOBOJHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. B3aumoaelcTBue npoBOAHUKOB C
TOKOM.

Cwiia Amnepa, €€ MOJyJib U HallpaBJICHHUE.

Cuna Jlopenua, e€ MOayJb U HaIpaBiieHue. JBHKEHUE 3apSyKEHHON YaCTUILbI
B OJTHOPOJHOM MarHuTHOM Ione. PaGota cuibl JlopeHiia.

SIBneHne SIIEKTPOMAarHUTHOM MHAYKUOUHM. [lOoTOK BEKTOpa MArHUTHOM
WHIYKIUU. OJIEKTPOJABIKYIAA CWia UHAYKUMH. 3aKOH AJIEKTPOMarHUTHOU
nHaykuuu Qapanaes.

BuxpeBoe nsnekrpuyeckoe IMoje. DJIEKTPOABWXKYIIAS Ccuwia HHAYKIUU B
MPOBOJHUKE, IBHKYIIIEMCS TOCTYNATEIbHO B OJHOPOTHOM MAarHUTHOM IIOJI€.

[Ipasuno Jlenna.

NupaykTuBHOCTH.  SIBIIEHME CAMOMHIYKIMU. OJIEKTPOABIKYILAS  CHIA
CaMOMHYKIIMH.

DHEPrusi MArHUTHOT'O TIOJIST KATYIIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHbBIC
MAarHMThbl, 3JIEKTPOMArHUTHI, SJICKTPOABUrATENIb, YCKOPUTEIU DSJIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHASI TICYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIIOHEHHE SJIEKTPOHHOIO ITyYKa MAarHUTHBIM MOJIEM.

JIMHUM MHIYKIIMA MAarHUTHOTO TTIOJISI.

B3aumopelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuiibl JIOpeHIa Ha HOHBI AIEKTPOJIUTA.

SIBJIeHUE AIEKTPOMArHUTHOW UHIYKIIVH.

[IpaBuno Jlenua.

3aBUCUMOCTH SJICKTPOABUKYIIEH CUJIbI MHIYKIIUU OT CKOPOCTH M3MEHEHMUS
MarHUTHOT'O ITOTOKa.

SIBneHne cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopule pabomol

N3ydyeHrne MaraHuTHOrO MOJISt KATYIIKA C TOKOM.

HccnenoBanne neicTBUS MOCTOSHHOIO MAarHuTa Ha PaMKYy C TOKOM.

HccnenoBanne sBICHUS SJIEKTPOMArHUTHOW UHTYKIIAH.

Pa3nen 5. KotebOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble KoJa1e0anus

Konebarensnass  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KoOJeOaHUS.
IMapmonunueckue komebanus. Ilepuon, wactora, amrmunTyna u (asa kojgeOaHUM.
[IpyxvHHBIN MassTHUK. MaremMaTU4eCKUM MAasTHUK. YPaBHEHHE TapMOHHUYECKHUX
kosnebanwmii. [IpeBpareHue sHEpru MpyU rapMOHUYECKHUX KOICOaHMSIX.

Konebarenphbiii koHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KoJeOaHUS B
UcabHOM KOJie0ATeTbHOM KOHTYpe. AHAJIOrusg MEeXAy MEXaHWYEeCKUMHU U
AIEKTPOMAarHUTHBIMU KojeOanusiMmu. @Dopmyna Tomcona. 3akoH coxpaHEHUs
DHEPTUU B UJCATHHOM KOJIEOATEIHhHOM KOHTYDE.

[IpencraBiienue o 3aTyxaromux KojieOaHUusX. BeIHYK/I€HHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHy X /1€HHBIE 371EKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemennsblii TOK. CUHYCOMJAIbHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYIHO€ U JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKAa U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U MOTPEOIICHUE AIEKTPUUECKOM
SHEPIrUM. DKOJOTMYECKHE PUCKHU MPU MPOU3BOJCTBE ANEKTpodHeprun. Kynbrypa
WCIIOIb30BaHUs AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHudyeckre yCTpOMCTBA W MPAKTUYECKOE MNPUMEHEHUE: DIICKTPUUECKUIM
3BOHOK, FT€HEPATOP MEPEMEHHOI0 TOKA, IMHUU JICKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoJI€OATENbHOW CUCTEMbl (NMPY>KUHHBINA WU
MaTeMaTH4YECKUM MasiTHUK ).



HaGmronenue 3aTyxaromux KoieOaHui.

HccnenoBanne CBONCTB BBIHYXAEHHBIX KOJIEOAHUM.

Habnronenue pesoHanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUS!.

OcuwinorpaMmbl (3aBUCHUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpu mocnenoBaTeIbHOM COEIMHEHMM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH U KOHJEHCATOpA.

Mopenb TMHUY 3JEKTPONEpEIayn.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabonul

WccnenoBanre 3aBUCMMOCTH TIEpUOJa MaJbIX KOJieOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTH U MaccChl Tpy3a.

UccnenoBanne NEpeMEHHOr0 TOKa B LENM W3 IOCJIEA0BATENbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60HbL

MexaHnueckue BOJIHBI, ycioBusi pacnpoctpaneHus. llepmon. CxopocTb
pacripocTpaHeHuss MW JuiMHa BoJjHbl. [lomepeyHble U MOPOJOJIBHBIE BOJHBI.
WNurepdepenius u Auppakuus MEXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJIHBIL. Y CJIOBUS U3TyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BekropoB E, B, V B anektpomarautHoil BoiHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE, TOIsApu3auus, AUppaKuus,
unTepdepenims. CKOpoCTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3J€KTPOMAarHUTHBIX BOJIH. [[pUMeHEHNE 3E€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBA3U U TENEBUACHUA. Paqnonokanus.

DIIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

TexHu4yeckre yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPA3BYKOBAsl JMarHOCTHKAa B TEXHHKE W MEAMIIMHE, pajap,
paauonpuEMHUK, TEIEBU30p, aHTeHHa, Teledon, CBU-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacIpPOCTPaHEHHUE TTONEPEUHBIX M MPOJIOIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKa.

HabGntonenue orpakeHus: M NpeIOMIIEHUS MEXaHUYECKHUX BOJIH.

Hab6ntonenue unrepdepeniuu v udpakiuni MEXaHMYECKUX BOJH.

3BYKOBOM PE30HAHC.

HaOmtonenune cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOM U
4acTOTOMN KOJIEOAHU.



UccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE,
pesioMIIeHUE, Nospu3anus, Judpakuus, UHTepPepeHIIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsMonnHENiHOE pacIpoOCTpaHEHUE CBETAa B
oaHopoaHou cpene. JIyu cBera. TodeuHbld HCTOYHHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpakeHHs cBeTa. [locTpoenne n3obpakeHuil B
IUIOCKOM 3€pKae.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTelb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yros IOJHOIO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. CiioxHbIN cocTaB O6enoro cseta. L[Ber.

Cobuparome u pacceuBarouiue JuH3bl. ToHkass mnuH3a. DOKycHOE
pacCTOSIHME W ONTHYECKas cwia TOHKOW JuH3bL [locTpoeHune u3oOpakeHuid B
coOuparoluX U pacceuBaroluX JuH3axX. PopMylia TOHKON JUH3bL. Y BEIHYEHUE,
JlaBaeMOe€ JINH30H.

[Ipenensl n(pUMEHUMOCTH T€OMETPUYECKON ONITUKHU.

BonnoBas ontuka. HWaTepdepenius cBera. KorepeHTHbIE WMCTOYHUKH.
VYcnoBus HaOMOAEHUST MAaKCUMYMOB M MHUHHUMYMOB B HUHTEp(EpPEHIIMOHHOU
KapTHUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hubpakuus cBera. udpakumoHHas pemérka. YclIoBUE HaOMIOJAEHUS
[JIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

[Tonsipuzanus cera.

TexHuyeckre yCTpoOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaTr, NPOSKIIMOHHBIN amnmapaT, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAS
OINTHKA, TUPPAKIUOHHAS PEIIETKA, TOJISAPOUI.

Jlemoncmpayuu

[IpsiMonuHEItHOE paclpoOCTpaHEHUE, OTPAXKEHUE U TNPEITOMIICHHE CBETA.
OnTtuyeckre npuOOpHI.

[TonHoe BHYTpeHHEE OTpaxeHne. Moaelb CBETOBOA.

UccnenoBanne cBOMCTB N300paKeHUM B JIMH3AX.

Mopenu MUKpOCKoOma, TeJIECKOna.

Habmronenue unrepdepeHiiuu cpera.

Habmonenue nudpakiuu ceera.

HabGntonenue nucnepcuu cBera.

ITonydeHnue ciekTpa ¢ IOMOLIBIO IPU3MBI.

[TomyyeHue cnekTpa ¢ HOMOIIbIO AUPPAKIUOHHON PEIIETKY.

HabGnronenue nonsipu3anuu cBera.

Vuenuueckuii sxcnepumenm, 1abopamopuusie pabonul



N3mepenue nokasaress NpeioMICHHs CTEKIA.
HccnenoBanne cBOMCTB M300pAKEHUI B JTMH3AX.
Habmonenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeNIUAJIBLHON TEOPUH OTHOCUTETbHOCTH
I'panuipl TPUMEHUMOCTH — KJIacCMYeckod — MmexaHuku.  [loctynaTsl
CIIELIMAJIbHOW TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLMUI OTHOCUTEIbHOCTHA DUHILITENHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3AMENJICHHE BPEMEHU M COKpAILECHUE
JUTUHBI.
DHEprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBL.

CBsI3p Macchl C JHEPIUEH U UMITYJIbCOM PEJIATUBUCTCKON YaCTUIbl. DHEPTHS
ITOKOSI.

Pa3nen 7. KBanToBasi (pusuka
Tema 1. Inemenmovt K6aHmMoOBOI ONMUKU
®otonsl. opmyna [lnanka cBs3u 3HEPrUM (HOTOHA C €r0 YACTOTON. DHEPTHS
Y UMITYJIbC (POTOHA.
OtkpsiTre u uccnegoBanue ¢porodPpdexra. OnbiThl A. I'. CToseToBa. 3aKOHBI
dororddexra. YpaBuenue DitHmreriHa g dororddexra. «KpacHas rpaHuia»

dororddekra.

Hasnenue ceera. OnbiThl I1. H. JIeObenena.

XUMHYECKOE JCUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U MPAKTHUUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, colHeuHas O6arapes, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEro porodddekra.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuio o -4acTHII.
[Lmanerapnas mogmens aroma. Ilocrynatel bopa. M3nmydeHne wm mormouieHue
(GOTOHOB MpHU TEpexojie aToMa C OJHOr0 YPOBHS JHEPruu Ha JApyrou. Bujbl
crekTpoB. CIIEKTp YpOBHEM dHEPrUU aToMa BOJOPO/IA.

BonnoBsie cBoiicTBa yacTtull. Bonasl ae bpoiiinsa. KopnyckynspHO-BOITHOBOM
JTyalii3M.

CHOHTaHHOE U BBIHYK/IEHHOE U3JTyYEHUE.

TexHu4yeckre YCTPOMCTBA MU MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBINI
aHau3 (CIEKTPOCKOMN), JIa3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue AJIMHBI BOJHBI J1a3epa.

Halntonenue nuHeRvaTbIX CIEKTPOB U3TyUEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamophule pabomol

Habmronenue nuHeuaToro crekrpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKa3bIBAIOIIUE CIOXKHOCTh CTpoeHHs siapa. OTKpbITHE
PaIOaKTUBHOCTHU. Oneitel Pesepdopma  mo  ompeneneHuro  cocraBa
panmuoakTuBHOTO wm3nmydeHusi. CBoiictBa anbda-, 0Oera-, TaMMa-U3TydeHUS.
Bisinue painoakTUBHOCTH HA KUBBIE OPraHU3MBIL.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykinonHnas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio aapa. M3orormsr.

Anbda-pacnian. OJIEKTPOHHBIH M TO3UTPOHHBIM Oera-pacman. [amma-
u3JlydeHue. 3aKOH paJuoaKTUBHOIO pacraja.

DHeprusi CBsI3U HYKJIOHOB B sipe. SAaepHbie cuibl. JledhekT maccsl sapa.

Anepusie peaknuu. JleneHue u CUHTE3 SAEp.

Anepusiii peaktop. Tepmosiaepublit cuHTe3. [IpobOieMbl U MEPCHEKTUBBI
SAIEPHON SHEPTETUKU. DKOJIOTMUECKUE aCTIEKThI IAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeTobl HAOTIOICHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YaCTHIIL.

dyHaamMeHTaabHbIe B3auMOoeHcTBHS. EAMHCTBO GU3NUECKON KapTUHBI MUpAa.

TexHuueckne ycTpouCTBa U MPAKTUUECKOE NMPUMEHEHUE: T03UMETP, KaMepa
Bunbcona, simepHsiil peaktop, aToMHas 6omoa.

Jlemoncmpayuu

C4Y€TurK HOHU3UPYIONIUX YACTHIL.

Vyenuueckuii sxcnepumenm, 1abopamopuvie pabomol

UccnenoBanne TpekoB yacTuil (110 rOTOBBIM GoTorpadusm).

Pa3jen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPUZUKHU

Otansl pa3BuTUs acTpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aACTPOHOMMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, spKkye 3BE3MBI, IUIAHETHI, MX BHINMOE
JBHKCHUE.

ComnHeuHas cucrema.

Conune. ConHeuHast akTMBHOCThb. Mcrounuk sHeprum ConHua U 3BE3.
3BE3M1bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpamMma «CHEKTpalbHBINA Kilacc —
CBETUMOCTB». 3BE3/Ibl TJABHOW TMOCJIEIOBATEIIbHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» JUISI 3BE3J] TJIABHOM MOCIJIENOBATEIbHOCTU. BHyTpeHHEE CTpoeHue



3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Boitonru CoJHIIA U
3BE3/. DTaIbl KU3HU 3BE3].

Mnaneunsiii [Iyre — Hama [Nanaktuka. Ilonoxenne u nBuwxenune CosHIA B
lanaktuke. Tunbl ramaktuk. Pagunoranaktuku v kBa3apbl. YEpHBIE NBIPHI B AApaX
raJIaKTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06ma. Paz0oeranue rajgakTuk.
Teopus bosnbiioro B3peiBa. PenukroBoe usinydeHue.

MacmrabHas cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMHUHU.

Vuenuueckue nabnooenus

Habmronenuss HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHHUEM KOMITBIOTEPHBIX
NPWIOKEHHUH I ONpeleTICHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3usi CEeBEpHOro MONYIIApUS U SIPKUE 3BE3bI.

Habmonenus B teneckorn JIynsl, miianet, Mieunoro [lytu.

O060o0marouiee NOBTOpPEeHHE

Ponb ¢uzuku wu acTpOHOMHUHM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIMAJILHON M ATUYECKOH chepax MesaTenTbHOCTH YEIOBEKa, POJIb U MECTO (DH3HUKHU
Y aCTPOHOMHUHU B COBPEMEHHON Hay4YHOW KapTHUHE MUpPa, POJib (PU3UUECKONU TCOPUU
B (opMUpPOBAaHMM TMPEJICTABICHUNA O (PU3MUECKOH KapTUHE MHpPa, MECTO
bu3znueckol KapTHUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABICHUHN O MPUPOJIE.

MesknpeaMeTHbIE CBS3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢
Y4ETOM COJEPKATEIBHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMH MAaTEMaTHUKH,
Oumooruu, XUMuH, reorpadui U TEXHOIOTHH.

Meoswcnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAY4YHOT'O
MO3HAHUS: SIBICHUE, HAy4HbIA (hakT, TUMoTe3a, (PU3MYecKas BEIMYMHA, 3aKOH,
Teopusl, HAOIOACHNE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIEh, H3MEPEHUE.

Mamemamuxa: pemIeHHWE CHUCTEMbl YPaBHEHUW, TPUTOHOMETPUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKLIHMH HA OCH KOOPAMHAT, CJIOXKEHHE BEKTOPOB,
NIPOW3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMI, MPU3HAKK TMOAO00US TPEYTrOJIbHUKOB,
ornpeJieNIeHne IoNaau IoCcKux Guryp u oobEmMa Ted.

buonocus: »nexTpudeckue SBICHUS B KUBOW TMPHUPOJE, KoJieOaTelbHbIC
JIBWKEHHS B KMBOM NPUPOJIE, ONTUYECKUE SIBICHUS B )KUBOU MPUPOJIE, NEUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPIBIX
T€l, MEXaHM3Mbl OO0pa3OBaHUsI KPUCTAIIMYECKOW PEIIETKH, CHEKTPaJbHBIN
aHaJN3.



l'eocpagpua: MarHuTHBIE TIOAIOCA 3€MJIM, 3aJ€KW MAarHUTHBIX PV,
(oTochEMKA 3€MHOI MOBEPXHOCTH, NMPEACKAa3aHUE 3EMIIETPSICEHUIA.

Texunonoeus: JIAHUM DJIEKTpOIEpenad, TIEeHEpaTop IIEPEMEHHOr0 TOKa,
AJIEKTPOJIBUraTeNb, WHAYKIMOHHAs II€Yb, pajap, paJuONpUEMHUK, TEIEBU30P,
aHTteHHa, tenedoH, CBU-meub, MpOEKIMOHHBIM anmapar, BOJOKOHHAs OITHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenMera «®Pus3mka» Ha YPOBHE CpPEIHEro OOIIEro
oOpasoBaHus (0a30BBI YPOBEHB) JOJKHO OOECIICUHTH JOCTIIKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3yJbTAThl OCBOCHUSI yueOHOro npeaMera «Ou3nKay TOTKHBI
OTpakaThb T'OTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHUW, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PaCIIMpPEHHE >KU3HEHHOTO
OMbITa M OMNbITA JACSITEILHOCTH B IPOILIECCE pealr3allii OCHOBHBIX HAIpPaBJICHUM
BOCIIUTATEIIbHOU JEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaIaHCKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTD IPaKAAHCKOU MO3UIIMK 00YUYarOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOT0 OOIIECTBA;

NPUHATAE  TPAIULMOHHBIX  OOIIEYETIOBEUECKUX  T'YMAHUCTHUECKHX |
JEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIBHOCTh B MHTEPECAX T'PakKAAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allnu;

YMEHHE B3aUMOJIEMCTBOBATH C COLIMATIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIIUSIMHA U HA3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM AEATEIILHOCTH,

2) NIaTPHOTHYECKOT0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH POCCHICKOM rpakKAaHCKON WJICHTUYHOCTH,
MaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKEHHIM
pOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIUTAHMSI:

c(hOopMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTHU, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHHE JUYHOTO BKJIa/Ia B TOCTPOSHUE YCTOMYHMBOTO Oy TyIIIEro;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSI:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOUAsl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyero pu3ndeckon Hayke;



5) Tpy/10BOT0 BOCTIMTAHUS :

HWHTEpeC K pa3nuyHbiM chepaMm npodhecCUOHAIBHON AESITENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATh OCO3HAHHBII BBIOOD
Oynymiei mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH
(Gu3UKU Ha POTSHKEHUU BCEH KU3HH,

6) 3K0JI0rH4ecKOro BOCIIMTAHMS

c(OPMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYPhl, OCO3HAHHE TJIOOATBHOIO
XapaKkTepa dKOJIOTHIECKUX TPOOIIeM;

IJTAHUPOBAHUE U OCYIIIECTBIICHUE JICUCTBUM B OKPYKAFOIIEH Cpesle Ha OCHOBE
3HAHUs LEJIeH YCTOWYUBOIO Pa3BUTHs YEIIOBEYECTBA;

paclIpEeHne OmbITa JACITEIBHOCTA SKOJOIMYECKOM HAaIlPaBJIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PHU3UKE;

7) HIEeHHOCTH HAYYHOT0 TO3HAHMSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKHU;

OCO3HAHME LIEHHOCTM HAyYHOU JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydyeHus: (U3UKM  OCYIIECTBJISITh  MPOEKTHYID U HCCIEI0BATEIbCKYIO
NEATEIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

METAINNPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS
ba3oBble Jiornyeckue JaeicTBUA:
CaMOCTOATENbHO  (OpPMYyJIHUpOBaTh W aKTyaJu3HpOBaTh  MPoOJIEeMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU ACATEIbHOCTH, 3a/1aBaTh IMApaMEeTPhl U KPUTEPUH HX
JIOCTYKCHHUS
BBISIBJISITH ~ 3aKOHOMEPHOCTH M IPOTHBOPEYMST B PacCMaTpUBAEMbIX
(U3UYECKUX SBIICHUSX;
pa3pabarpiBaTh IUIAH pelIeHUs MPoOJeMbl C YYETOM aHAJIM3a UMEIOIIUXCS
MaTepUalbHbIX U HEMaTEepUAIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B IESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJIAM, OLIEHUBATh PUCKHU MOCIEACTBUIN AEATENbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSX  PEaJbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BHUBATh KPEATUBHOE MBIIIUICHUE MPU PEITICHUH JKU3HEHHBIX TTPOOJIEM.
ba3oBble ucciienoBareibCKue JeiCTBUA.
BJIaJICTh HAYYHOW TEPMHUHOJOTUEH, KIIOUEBBIMU MOHATUSMH U METOJAMHU
du3nUecKoil HayKu;



BJIa/IETh HaBbIKAMH Y4eOHO-UCCIIEI0BATENbCKOW U MPOEKTHOU JESATENbHOCTH
B 00J1acTU (PU3UKH, CLIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IOUCKY
METOJIOB peIIeHHs 3a7ad (PU3MUECKOTO COAEp>KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METOI0B ITO3HAHUS;

BJaJE€Th BHUJAMU JIEATENbHOCTH MO IMIOJYYEHHUIO HOBOI'O 3HAHUS, €ro
MHTEPIIPETalUY, MPEOoOPa3OBaHUI0O W TMPHUMEHEHUI0O B PA3IUYHBIX Y4eOHBIX
CUTYallUsIX, B TOM YHCII€ IPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M U AKTyaJlM3UpOBaTh 3ajauy,
BBIIBUTaTh TUIOTE3Yy €€ pelIeHMs, HaXOAWTb apryMEHThl Ui J0Ka3aTeIbCTBa
CBOMX yTBEPKJICHUH, 331aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATh TONYYCHHbIE B XOJE€ pEIICHHs 3a7aud pe3yJbTaThl,
KPUTHYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCJIOBHUSX;

CTaBUTh M (opMynupoBaTb COOCTBEHHBIE 3a/Jayd B 00pa30BaTEIbHON
JESITeNbHOCTH, B TOM YHCIIE TIPU U3YYCHUN (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYAlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (u3MKe B TPAKTUYECKYIO 0OJIACTh
KHU3HENIEATETbHOCTH;

YMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 001acTell;

BBIJIBUTaTh HOBBIE UJIEH, MpEAJIaraTb OPUTMHAIbHBIE MOAXO/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ undopmanueii:

BJa/IETh HaBbIKAMM IOJIy4€HUs MH(GOpPMALUU (PU3NYECKOTO COAEPIKAHUS U3
HUCTOYHMKOB pA3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATH IOUCK, AaHAJIU3,
CUCTEMAaTH3alMI0 U WHTEPIpEeTalni0 HH(OPMAlUK Pa3IUYHbIX BUAOB U (opM
MpEeICTaBICHHS,;

OLIEHMBATH JIOCTOBEPHOCTH HH(OpMAInH;

UCMOJb30BaTh  CpPEACTBA  MH(POPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3AI[MOHHBIX
3a7a4 ¢ CcoOMIoJieHrueM TpeOOBaHUM HSPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
TUTUMEHBI, PECYpPCOCOEpPEKEHUs, IMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nHGOPMAITMOHHON O€30MacCHOCTH;

co3JaBaTh TEKCThl (PU3MYECKOrO COAEpKaHHUA B Pa3IM4YHBIX (popmaTtax c
y4€TOM HazHadeHHsI HHPOPMAIIUU U IIETIEBON ayTUTOPUH, BEIOUpas ONTHMAIbHYIO
(dopMy mpencTaBiaeHUs U BU3yaIu3aluu.

KoMMyHMKaTHBHBIC yHUBEPCAJIbHbIC Y4eOHbIe NeiiCTBUS:
OCYILIECTBIIATH OOIIEHNE Ha YPOKaxX (PU3UKU U BO BHEYPOUHOU JEATENBHOCTH;
pacro3HaBaTh  MPEANOCHUIKM  KOH(DIMKTHBIX CHTyalMd H  CMAT4aTh
KOH(DJIUKTBI;



Pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHUS C MCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

MMOHUMAaTh ¥ MCHOJIb30BATh MPEUMYILECTBA KOMAHAHOW U MHAMBUAYAJIBHON
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHI C y4€ToM 0O0muX
MHTEPECOB M BO3MOKHOCTEH KayKJOT0 YIE€HA KOJIEKTUBA;

OpUHUMATh  L€TM  COBMECTHOM  JE€ATENbHOCTH, OPraHU30BbIBATH U
KOOPJAMHUPOBATh JIEHCTBUS O €€ JOCTHMIKEHMIO: COCTaBJATh IUIAH JACWCTBUH,
pacrnpenensaTh poiud ¢ y4ETOM MHEHMH YYaCTHHMKOB, OOCYXKIaTb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJAJa M KaXIOro yYaCTHHKAa KOMaHIbl B
00U pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajarartb HOBBIE IIPOEKTHI, OLICHMBATh MWJEU C IIO3ULIHMH HOBU3HBI,
OpPUTMHAJIIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMOBEAECHUE B Pa3IMUYHBIX
CUTYalUSIX, IPOSABIIATh TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

PeryisiTuBHBbIC YHUBEpCAJIbHbIE Y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYULIECTBIIATh MO3HABATENIbHYIO JESITENBHOCTh B 00JACTH
(U3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a/]1a4H;

CaMOCTOSITEJIBHO COCTABJIITh IUIAH PEIICHHsS PACYETHBIX M KayeCTBEHHBIX
3a/1a4, IUIaH BBINOJIHEHUS IPAKTUYECKOW padOThI ¢ YUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHUI;

J1aBaTh OLICHKY HOBBIM CHUTYAaIlUsIM;

pacIMpATh paMKH y4eOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JieNlaTh  OCO3HAHHBIM BBIOOpP, AapryMeHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILCHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

crocoOcTBOBaTh (OPMUPOBAHHUIO U TPOSBICHUIO JPYAWIIMAA B 00IacTH
(U3MKHU, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJVIEKT:

JaBaTh OLEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEIISM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHOM  peIeKCMH KaK  OCO3HaHUs
COBEPINAEMBIX JIEHCTBUM M MBICIUTENbHBIX IIPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHMH;

UCIOJIb30BaTh MPUEMBI pe(IEKCUM ISl OLIEHKU CUTYallMH, BbIOOpa BEPHOIO
peleHus;



yMETh OIICHUBAaTh PHCKH W CBOCBPEMEHHO NPUHUMAThL PEIICHUS M0 HX
CHIDKCHHMIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYrMX IpH aHaJM3e pPe3yJbTaToB
TeATeNbHOCTH;

NPUHAMATH ce0s1, TOHUMAas CBOU HEJIOCTATKU M JJOCTOWHCTBA,

NPUHUMATh MOTHBBI M apPryMEHTHl JPYIMX TIpW aHallu3e pe3y/IbTaToB
JEATEILHOCTH;

IpU3HABATh CBOE MPABO U MPaBO JPYTUX Ha ONIHOKH.

B mporecce nocTrkeHUs JIMIHOCTHBIX PE3yJIbTAaTOB OCBOCHHS MPOTPaMMBI
mo (QU3MKEe IS YPOBHS CPEAHEro 00mero oOpa3oBaHUS y OOyYarOIIMXCS
COBEPILIECHCTBYETCSI IMOIMOHATbHBIH WUHTEJLICKT, TPEIOJIar a0 i
c(hOpPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIFOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE IMOIIMOHAIIEHOEC
COCTOSIHHE, BUJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOW MOIMOHAILHOU chepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMSI, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHE, CIIOCOOHOCTh QJaNTUPOBATHCI K
HMOIMOHATEHBIM H3MEHEHHSIM H ITPOSIBIIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHKCHHUIO IEIHA U
yCIIeXy, ONTUMU3M, HHUIMATUBHOCTh, YMEHHE IEHCTBOBATh HUCXOMAS W3 CBOHX
BO3MOXKHOCTEH;

IMITATUH, BKIIOYAIOMIEH CITIOCOOHOCTh TOHUMATh AMOIIMOHAIBHOE COCTOSIHUAE
JAPYTHUX, YYUTBIBATH €r0 IMPH OCYIIECTBJICHHUHM OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAIHHBIX HABBIKOB, BKITFOUYAIOIUX CIIOCOOHOCTH BBICTPAaNBATh OTHOIICHHS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3periaTh KOH(MIUKTHI.

NPEJMETHBIE PE3YJIBTATBI

K xoniy obyuenuss B 10 kijiacce mnpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HAa TMPUMEPAX POJb U MECTO (PU3MKU B (POpMUPOBaAHUHU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTHH, B TPAKTUYECKOUN AEATEIbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (QPU3UYECKHX MOJIENeH:
MarepualibHasi TOYKA, MHEPLUAJIbHAS CUCTEMA OTCUETa, a0COIIOTHO TBEPAOE TEINO,
WJICANIbHBIN Ta3, MOJEIN CTPOCHHS Ta30B, KUJAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIICKTPUYECKUH 3apsil PU pelieHnU PU3NUeCcKuX 3aj1ady;

pacno3HaBaTh (U3NYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISPHO-KMHETUYECKON TEOPUU CTPOCHHS BEIIECTBA U



JJIEKTPOJIMHAMHUKHA:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSAMOJIIMHEUHOE
JBIDKEHHE, CBOOOJHOE TAJICHUE TeJ, JBM)KEHUE IO OKPYKHOCTH, HWHEpIHS,
B3auMozeicTBUE Ted, Tuddy3usi, OPOYHOBCKOE JIBIKEHHUE, CTPOCHUE >KUIAKOCTEH
U TBEPABIX Tell, U3MEHEHUE 00bEMa Tell MPU HArPEBAHUH (OXJIAXKIEHUH), TEMIOBOE
paBHOBECHUE, MCHApPEHUE, KOHJACHCALHWs, IUIABIICHUE, KPUCTALIM3ALUsSA, KUIICHUE,
BJI&JKHOCTh BO3/1yXa, MOBBIIIEHNUE JABJICHUS ra3a Npu €ro HarpeBaHUM B 3aKPBHITOM
COCyZl€, CBSI3b MEXAY MapaMeTpaMd COCTOSIHHMS Ta3a B  M30Ipoleccax,
ANEKTpU3alMs TEJ, B3aUMOAECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKCHHUE, UCIONB3YS (DU3NYECKHE BEITUYUHBI:
KOOpJWHATA, IyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tella, Cuia,
UMITYJIC T€Jld, KHHETUYECKasl dHEPrusl, MOTCHIUAbHAs dHEPTUsi, MeXaHU4YecKas
pabora, MexaHWuYecKass MOIIHOCTh;, IMpPH OINHUCAHUM TMPABUIBLHO TPAKTOBAThH
bu3nUecKnii CMBICT HCTONB3yEeMbIX BEIIMYMH, WX OOO3HAYCHHS U CIUHMUIIBI,
HaxoAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIMUMHY C APYTrUMU
BEIIMYMHAMU;

OMUCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOWCTBA TE€I W TEIJIOBBIC SIBJICHUS,
UCTIONIb3Ysl (DM3WYECKWE BEIWYWHBL: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KUHETHYECKASI DHEPrUs XaOTHUYECKOrO JBMKEHUS MOJIEKYJ, CPEIHEKBAJIpaTUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIIOThl, BHYTPEHHssS JHEprus, padbora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBHSI TEIJIOBOTO JIBUraTessl; MNpU OMUCAaHUU
MPaBWIHHO TPAKTOBaTh (U3MYECKUH CMBICT UCIHOJB3yeMbIX BEIMYWH, WX
00O3Ha4YeHUsT U €AUHUIBI, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIIUME JAHHYIO
(Gu3MYECKyI0 BEIIMUMHY C IPYTUMHU BEJIMYMHAM;

OMUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U AIEKTPUUECKHUE
SBJICHUS (TTPOLIECCHI), UCTIONB3YS (PU3NUYECKHE BETUUYUHBI: DJIECKTPUUICCKUN 3apsij,
AJIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD MOJIs, MMOTEHIINA, PA3HOCTh MOTEHIIUAJIOB;
IpyU ONUCAHWM TPABWIBHO TPAKTOBATH (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEIMYMH, WX OOO3HAYCHHS M €IUHUIIBI; YKa3biBaTh (OPMYIIbI, CBSI3bIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIHUUHY C IPYTUMH BEIMYNHAMU;

aHAJTM3UPOBATh (PU3UYECKHUE TMPOIIECCHl U SIBJIICHUSI, UCTIONIb3Ysl (Pu3nuecKue
3aKOHBI U IIPUHIHUIBIL: 3aKOH BceMUpPHOTO TsaroteHus, I, II u III 3akonbl HeroTOHA,
3aKOH COXPAHEHHUSI MEXAHUYECKOW DHHEPruM, 3aKOH COXPAHEHHS HMITYJIbCa,
MPUHIMIT CYNEPIO3UIMNA CWJI, NPUHUWIN PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHUYECKYIO TEOPUIO CTPOCHHS BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIIOBOIO JABUKEHHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypou, MepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3nuvaTh CIOBECHYIO
bOopMyIHPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKEHHUE W YCJIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE NPUHLMUIBI JEHCTBUS  MalllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyarTh YCJIOBHS MX O€30MacHOr0 HCIONb30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBIMOJHATh JKCHEPUMEHTHl MO HCCIENOBAaHUIO (PU3UYECKUX SIBICHUH U
IIPOLIECCOB C HCIIOJIB30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHUH, IIPU ITOM
dopmynupoBaTe mpobiieMy/3aady M TUIOTE3Y y4eOHOro OKCIEPHMEHTa,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO O0O0pYIOBaHUS, MPOBOAUTH ONBIT U
(opMyIupOBaTh BBIBOJIBI;

OCYILIECTBIISAThH MPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3UUECKUX BETUYHH, IPU
ATOM BBIOMpaTh ONTHUMAJBHBIN CIIOCOO M3MEPEHUS W HUCIOIb30BaTh H3BECTHBIC
METO/bI OLICHKH MOTPEMTHOCTEN N3MEPECHU N,

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIYy  (QU3NYECKUMH  BEIUYUHAMHU  C
UCIIOJIb30BAHUEM IIPSAMBIX W3MEPEHMM, IIPU ITOM KOHCTPYMPOBATH YCTAHOBKY,
(GuKCUpOBaTh pE3yabTaThl MOJYUYEHHOW 3aBUCHUMOCTH (U3NYECKUX BEIUYUH B
BUJIE TaOIUI U TpadUKOB, I€TaTh BEIBOJBI IO pe3ybTaTaM UCCIEOBAHNUS;

co0uroaTh MpaBuia OE30MacHOro TpyJa MpH MPOBEJECHUU HCCIIEI0BAaHUI B
pamMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOW W MPOEKTHOM
JESATENbHOCTA C HMCMOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIaDOPATOPHOIO
000py/IOBaHUS;

pemaTte pacuéTHble 3aJa4d C SBHO 3aJaHHOW (DU3MYECKOHM MOJENbIO,
UCTIOJB3YS (PHU3MUECKHe 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3aJaun
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACNIATh (PU3UYECKHE BEIUYUHBI U (HOPMYIIbI,
HEOO0XOoAUMBIE JUIsl €€ pellleHus, IPOBOAUTh PAacUEThl U OLIEHUBATh PEAIbHOCTD
HOJIYYEHHOr0 3HaUYEHUs! PU3NYECKOIN BETUUNHBI;

penaTh Ka4eCTBEHHBIE 3aa4M: BBICTPANBATh JIOTUYECKHA HEITPOTUBOPEUHUBYIO
LEMOYKY PACCYKICHHM C ONOpPOM Ha HW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBJICHUS;

UCII0JIB30BAaTh Opd  pelieHud  Y4eOHBbIX  33Jady  COBPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUH JIJISl IOUCKA, CTPYKTYPUPOBAaHUS, HHTEPIIPETALINN
U TIpeJICTaBIIeHUsl Y4eOHON U HAyYHO-TIOMYJISIPHON MH(OpMay, OJTy4YeHHON U3

pa3IMYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIU3UPOBATh MOJy4aeMyI0 HH(POPMAIIHIO;

OPUBOAUTH MPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYXAIOLIEro MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW KU3HU
i obecriedeHust 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpPaMH U TEXHUYECKUMHU
YCTPOMCTBAaMH, JJII COXPAHEHUs 3JI0POBbA M COOJIOJIEHUS HOPM 3KOJOTMYECKOIO
MOBE/ICHUS B OKPYXKAIOLIEH CPEIE;



paboTaTh B TpYIIE C BBINOJIHCHUEM Pa3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh PaOOTy TPYIIbI, pPalMOHAIBLHO paCHpeneisaTh OO0S3aHHOCTU H
IJIAHUPOBATH JCSATEIHLHOCTh B HECTAHIAAPTHBIX CUTYAIUSX, aJleKBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB I'PYIIINHI B PEIICHUE pacCMaTPUBAEMOM MPOOIJIEMBI.

K konmy obOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y O0YJAIOIITNXCS YMCHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojidb U MECTO (Pu3nKu B (HopMHUpOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJOTUM, B IPAKTUYECKOU ACATEIBHOCTU JIFOACH, LEIOCTHOCTh U EIUHCTBO
¢u3ndyecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHMIBI TPUMEHEHHS M3YYEHHBIX (DU3NYECKUX MOJENEH:
TOYEYHBIN AJIEKTPUUYECKUHN 3apsifl, JIyd CBETA, TOUCYHBIA UCTOUYHUK CBETA, S/IEPHAS
MOJIeTTh aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MPHU pelieHur (U3MIECKUX
3a/1ay;

pacrio3HaBaTh (U3MYECKUE SIBJICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3HUKU: DJIEKTPUUYECKAS] MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEWUCTBUSI TOKA, B3aUMOJIEHCTBUE
MarHuTOB, OJJICKTPOMAarHUTHAs WHIYKIMS, JEHCTBHE MArHUTHOrO TIONs Ha
MPOBOJIHUK C TOKOM M JBIKYUIUUCS 3apsiji, AJIEKTPOMArHUTHBIE KoJICOAHUS U
BOJIHBI, MPSAMOJMHENHOE pPACHPOCTPAHEHHE CBETA, OTPAXKEHHUE, IPEIOMIIECHUE,
uaTepdepeHus, audpaknus U TOMApU3ANMS  CBETa, JUCIEPCHs CBETa,
dotoanekTpuueckuii 3pdext (porodrddekTt), cBeToBOE NaBiIEHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHAass M HUCKYCCTBEHHas

PaMOaKTUBHOCTD;
ONKMCHIBATh W3YUYEHHBIE CBOMCTBAa BELIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3IUYHBIX  Cpea) W

AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HCIHONB3YS (PU3MUYECKUE BEIIMYUHBI:
JIEKTPUYECKUHN 3apsll, CWJIA TOKA, AJIEKTPUUYECKOE HAIPSIKEHUE, JJIEKTPUUECKOE
CONPOTHUBJIEHUE, PAa3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAas CUiIa, padoTa TOKa,
MHAYKLIHAST MAarHUTHOrO TMons, cwia Ammepa, cuna JlopeHna, MHIYKTUBHOCTH
KATYIIKW, SHEPrusl AJIEKTPUYECKOr0 M MArHUTHOrO IOJEH, MEPHOJ M 4YacToTa
KoiiebaHuii B KojeOaTeldbHOM KOHTYpe, 3aps]l M CHia TOKa B Ipolecce
FapMOHUYECKUX AJIEKTPOMArHUTHBIX KojieOaHUM, (POKYCHOE pacCTOsHUE U
ONTUYECKAs] CUJa JIMH3bL, NPU OMUCAHUU TMPABWILHO TPAKTOBATH (DUINUYECKUI
CMBIC]I HCIIONBb3YEMBIX BEJIIMYMH, WX OOO3HAYEHUsT U E€JMHHUIIbI, YyKa3bIBaTb
(GopMynbl, CBSA3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYNHAMU;

ONMCBHIBATh H3YYECHHBIE KBAHTOBBIE SBJICHHUS M TNPOLECCHI, HCIOIb3YS
dusznueckre BETUYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI H



4yacToTa CBETa, SHEPTHsl U UMITYJIbC (POTOHA, IEPUOJI TIOJypacmaia, SHEPrus CBsI3U
aTOMHBIX SI7Iep, NpPU ONUCAHWM MPABWIBHO TPAaKTOBAaTh (PU3UYECKHH CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHMsS] WU EAUHMIBI, YKa3blBaTh (POPMYIIbI,
CBS3BIBAIONINE JIaHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU BEJIHMYMHAMU,
BBIUUCIISTH 3HAU€HUE (PU3NUECKON BEIMYMHBI,

AHANIM3UPOBATh (PU3MYECKUE MPOLECCHl U SIBJICHMS, HUCHOIb3Yys (pU3nUecKue
3aKOHBI U MPUHIUIIBL: 3aK0OH OMa, 3aKOHBI MOCIEI0BATEIBHOIO U MapaIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH J[koyns—JIeHIla, 3aKOH 3JEKTPOMArHUTHOU
MHAYKIUH, 3aKOH NPSIMOJIMHEWHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHEHUE DWHIITEHHa 11 (oTtodddexra,
3aKOH COXPAHEHHs] DHEPTUHU, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHUs MacCOBOI'0 4HCIa, mocTyiaTel bopa,
3aKOH paJIMOAaKTUBHOI'O paciaja, Mpu 3TOM pasziinyaTh CIOBECHYIO (GOPMYIHUPOBKY
3aKOHA, €ro MaTEeMAaTHUYEeCKOE BBIPAKEHHE U YCJIOBHUS (TpaHULIbI, 00JaCTH)
NPUMEHUMOCTH;

OTIpEENSITh HAMIPaBICHUE BEKTOPA UHIYKIIMA MATHUTHOTO TOJISI TPOBOJTHUKA
C TOKOM, cuiibl AMriepa u cuibl Jlopenua;

CTPOUTh W OIKCHIBATH M300pa)KEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIUH3O0M;

BBITIOJIHATh DKCIEPUMEHTHI 1O MCCIENOBAHUIO (DU3UYECKUX SIBICHUNA WU
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPEHUM: IPU 3TOM
dbopmynupoBath mpoOieMy/3agady M TUNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO 00O0pYI0BaHUS, MPOBOAUTH OIBIT U
(bopMynHpOBaTH BHIBOBL;

OCYILECTBISAThH MPSAMBbIE U KOCBEHHBIC M3MEPEHUsT (PU3NUECKUX BETUYHH, TIPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs M HUCIHOJIb30BaTh W3BECTHbBIE
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMI: TpU STOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DPM3MYECKUX BEIUYMH B BHUJAE TAOJHUIl U
rpaduKoB, AeaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEI0BaHNUS;

co0ro1aTh npaBuia 0€30MacHOro Tpyja MpU MPOBEIECHUU HCCIIEI0OBaHUI B
paMKax y4eOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM W MPOEKTHOM
JESATENbHOCTU C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M JIaDOPATOPHOIO
000pyIOBaHUS;

pemath pacu€THhIC 3a7a4dl C SBHO 3aJIaHHON (DU3UYECKON MOJIEIbIO,
UCIIOJIb3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaJIW3a yCIOBUS 3aJa4d
BbIOMpATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIbI,



HEoOXoAUMBIE JUIsl €€ pellieHusi, MPOBOAUTh PAacUYEThl U OLEHUBATh PEAbHOCTD
MOJIyYEHHOr'0 3HAUEeHHsI (PU3HYECKOUN BEJIMYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyX IEHUW C OMOpON Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M
buznueckue sIBICHUS;

UCIIOJIb30BaTh Opyd  pelIeHMd  y4eOHBIX  337ady  COBPEMEHHBIC
UH(}OpMAaIMOHHbIE TEXHOJIOTUH ISl IOUMCKA, CTPYKTYPUPOBaHUS, UHTEPIPETALUN
U TIPEJICTaBIICHUs Y4eOHON 1 HAYYHO-TIOMYJISIPHON MH(OpMAaIK, TOTYy4YeHHON U3

Pa3NTUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIy4aeMyr0 HHGOPMAIIHIO;

OOBSICHATh TMPUHLMUIBI JEHCTBUA MalIUMH, TPUOOPOB U TEXHHUUYECKUX

YCTPOMCTB, pa3jinyaTh YCIOBUS UX 0€30MaCHOI0 MCIOJb30BaHUS B MOBCEAHEBHOM

AKU3HU;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apYyOCKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IPOIIECCOB OKPYKAIOIIEr0 MHPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3MKE B TMOBCEIHEBHOW >KHU3HU
i obecriedeHnss 0€30MacHOCTH MPH OOpaIleHnH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHUs 30POBbS M COOJIOJIEHUS HOPM 3KOJOTUYECKOTO
MOBE/ICHUSI B OKpYKaloLIel cpelie;

paboTaTh B TpYyIIle C BBHIIOJIHEHUEM pPa3IMYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBAaTh pabOTy TPyNIbl, PALMOHAIBHO paCHpeNeisaTh OO0S3aHHOCTH U
IUIAHUPOBATH AESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aI€KBaTHO OLIEHUBATh
BKJIaJl K&KJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE pacCMaTPUBAEMOI MPOOIJIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

KonauuecTrBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3iejioB U TeM nu@poBbIe
Ne n/m P Konrponbnsie | Ilpakrnyeckue (abp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoTbI padoTbI
pecypchl
Pa3nen 1. DU3UKA U METOblI HAYYHOI'O TIO3HAHU S
bubmuorexa [IOK
1.1 ®u3uKa 1 METOJIbI HAYYHOTO ITO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 K
HHeMatHia > https://m.edsoo.ru/7f41bf72
Bbu6nmnoreka [LIOK
22 Hluramika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpPAHECHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Hroro mo paznery 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KUHETHUECKON 9 1 bubnnorexka LIOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubnuorexa [IOK
3.2 OCHOBbI TepMOHHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSTHUSI BEILIECTBA. 5 bu6mmoreka [IOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

@da30BbIE IIEPEXO/BI

https://m.edsoo.ru/7f41bf72

Hroro no pazneny 24
Paznen 4. QJIEKTPOANHAMUKA
but6mmoreka [IOK

4 eKTpOCTATHK 10 hitps://m.eds00.ru/7f41bf72
49 IlocTostHHBIN 351eKTpUYeCKUi TOK. TOKH B 12 bu6mmoreka [IOK

' Pa3IMYHbIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHoe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KonuyecrBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iejioB H TeM uudpoBbIie
Ne n/m P Konrponbusie | IIpakruueckue (mucpp )
NPOrpaMmMbI Bcero o0pa3oBaTeyibHbIE
padoThI padoTsI
pecypchbl
Paznen 1. QJIEKTPOJANHAMHUKA
11 MaruauTtHoe noje. JIeKTpOMarHuTHas 11 1 3 bubnuoreka [IOK
' UHIYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS 1 BOJIHbBI
21 MexaHu4yecKue U 31eKTPOMarHuTHbIE 9 1 bu6nmorexa [JOK
' KoeOaHust https://m.eds00.ru/7f41c97¢
29 MexaHn4eCcKHe U 3JIEKTPOMArHUTHbIE 5 1 bu6nmoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrhia https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI cielIMaIbLHOM TEOpUU 4 1 bu6nuoreka [IOK
' OTHOCHTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3nen 4. KBAHTOBASI ®U3UKA
. bu6nmoreka [IOK
4.1 DNIeMEHTHI KBAHTOBOM ONTHUKU 6 https://m.edsoo.ru/7fA1c97c
4.2 Crtpoenue atoma 4 bubmuoreka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

4.3

ATtoMHOe spO

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97c

Nroro no pazneny

15

Pa3nea 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPOPU3UKU

5.1 DJeMEeHTBI aCTPOHOMHUU M aCTPOPHU3UKH 7 buomiorexa LOK
https://m.edsoo.ru/7f41c97c

Htoro mo pazaeny 7
Pa3gen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Oo6o0bmraroniee MOBTOpEHNE 4 E;:i?;;?;izﬁgﬁf A1c0T7C
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Tema ypoka Jdomamnee CpencrTBa o0yueHust
3aJaHue (nemoHCTp. IPUOOPHI,
Jab.o00pynoBanme,
3ajaHusd, Ap.)
1 2 3
| cemecTp

OU3UKA u METO/Ibl HAYYHOI'O [TO3HAHUSA (2)

1. ®uzuka — Hayka o mpupoze. Hayunsie
METO/Ibl TO3HAHUS OKPYKAIOILIETO MUPA

3anucu B TeTpaau

2. Ponb u Mecto (pu3uku B GOpMUPOBAHUT
COBPEMEHHOHN Hay4HO! KapTUHBI MUpa, B
MPAKTUYECKOM IeSITETLHOCTH JIOICH

3anucu B TeTpaau

MEXAHUKA (18)

3. Mexannueckoe asmxenue. Cucrema
oTcuera. Tpaekropus, IyTh, IEPEMELICHHUE.

§§ 1,3;

4 PaBHOMEpHOE MPSIMOJIMHEHHOE TBU)KEHUE
CKOPOCTb, YPAaBHEHUE JIBUKECHHUSL.
OTHOCHUTENBHOCTh MEXAHUUYECKOTO
JIBIDKEHUSI.

§ 4; NoNe 22,23,24

5. MraoBeHHasl, CpeJHssl CKOPOCTb.
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE
JIBIOKEHUE

§§ 8,9,10; Ne 69

6.Pemmenue 3anau «PaBHOyCKOpEeHHOE
JIBHKCHUE)

ITomr. §§ 8,9,10;
NeNe 71,76

7. PaBHOMEpPHOE IBUKEHHUE TOYKH 110
OKpyx)HOCTH. KuHEeMaTHKa abCOMOTHO
TBEPJOro Teja

§§ 15,16; NeNe
92,103

8. OcHoBHOE yTBepKIeHIE MeXaHuKu. Cra.
Macca, EnuHUIEI Macchl

§§ 18,19;

9. MHepuuanbHble CUCTEMBI oTcyeTa. [lepBblii
3akoH Herorona. Bropoii u TpeTuii 3aKoHbI
Herotona

§§ 20,21,24; Ne 140,
152.

10. Cuuet B mpupoae. Cua BecemupHoro
Tarorenus. Bec. HesecomocCTs.

§§ 27,2833,

11. Jedopmarus u CHIBI yIIPYTOCTH. 3aKOH
I'yka. JIP Ne 1 (3) «M3mepenue xEcTKoCTH
TPY>KUHBD)

§ 34; Ne 168.

12. Cunbl penus. JIP Ne 2 (4) «3mepenue
K03 PHIIUEHTA TPEHUS CKOJIBKEHHS

§ 36; Ne 266.

13. Pemrenwne 3ana4 «CUitbl B IPUPOICH.
[TpoBepounas padora.

14. Imnynbc MaTepuaibHOW TOYKH, CUCTEMbI
MaTepHUaJIbHBIX TOYEK. MIMIynbc cuibl. 3aKOH
COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JIBU)KCHUE

§ 38; Ne 317.

15. Mexanuueckas paboTa U MOIIIHOCTh

§§40,41




cuiibl. DHeprusa. Kunernueckas sHeprus.

16. PaboTa CHIIBI TSKECTH M CHITBI YIIPYTOCTH.

§43; BompocCHI mocie

§

17. TloreHuManbHast SHEPTHSL.

§44; Ne335,338.

18. 3akoH coXpaHCHUS SHEPTHH §45;
Bomp.5,6(c.148);
Ne3(c.148).

19. Pemenue 3a1a4 «3akoHbl coxpanenus B |LIOBT.

MEXaHUKE»

§§ 38,40,41,43,
44,45; NoNe 325, 361

20. KonTpompHas padora Ne 1 «3akoHbI
COXPaHCHHS B MEXaHUKE)

MOJIEKYJISAPHAS ®U3UKA U TEPMO/JIMHAMMUKA (24)

21. Ocuouble nonoxenus MKT. Pazmepst

§51; Nel,2,3 (c.169)

MoOJIeKyJ1. BpoyHOBCKOE IBHIKEHUE. (momyckaetcst
BBITIOJIHUTD K
28.11.24)

22. Cumbl B3aUMOICHCTBUS MOJIEKYIL. §56,58,59;

Pasmeps Monekyn

23. Temmeparypa. TemoBoe paBHOBecHE

§62; Bomp. 1,2,5
(c.209) /oTBETUTH
MMUCHMEHHO/.

24. Pewmienue 3anau
«KonngecTBo BelecTBa.

§63; Ne 1,2 (c.215)

25. OmpepeneHrue TeMIIEPATYPHI.
TEIUIOBOTO JIBHYKCHHUSI MOJICKYII.

OHeprus

26. KoimmmuectBo Beuiectsa. Macca

27. Pemenue 3ama4 "Pa3zmepsr Mosrekyir”

28. Teepapie Tena". [loaroroska
TEMaTHIECKOro coodmenus "dusuka B..."

29. VneanpHbIH ra3. YpaBHEHHE COCTOSHUS
HIeaIbLHOTO Ta3a.

§66;

30. M3zorepmudeckwii iporiecc.

§68 (¢.226,227);

31. M3obapHsIii mporiecc. §68 (c.228);

32. V30X0pHBIi mporiecc. §68 (¢.229);

33. Pemenue 3amay «l a30BbIe 3aKOHBI» §69; Ne 518,519.
34. Pemenue 3a1aua «YpaBHEHUE N 536 - mpaxr.

MenneneeBa-Kianeiipona»

3aganue, N 530, 538

35. IIpoBepouHnast paboTa "YpaBHEeHHE

Ne 544; nposeputh

MenneneeBa-Knanelipona.l'a3o0Bble 3aKOHBI"  |BBINOTHEHUE
NPEBIIYIIETO I1.3.

36. Pemenue 3anau «I'paduku muxnuueckux (I[losrt. 66-68.

M30IIPOIIECCOBY»

37. HacplmeHHbIH map. §71

38. JlaBneHre HACHIIEHHOTO Tapa. §72

39. BnaxHocTh Bo31yXa §73

40. CpoiictBa xxuakoctu. [ToBepxHocTHOE §75

HATSDKCHUE

41. CmavyrBaHKHE U HECMAaYHBaHUE. §76 /c.252/

Kpucrammndeckue u aMmopQHbIe Tela

42. Kpucrammueckue 1 aMopgHbIC TeIa §78.

43. Noxnansl «Kpucraminueckue u
amop(HBbIe Tena.




44. Baytpenssist sHeprus. Pabora B §79,80
TEPMOJMHAMHUKE. .
IJEKTPOANHAMMUKA (22)
45. DnexTpuyecKui 3apsii. 3aKoH §§ 90,91. KommuiexT no

coxpaHeHus 3apsaa. 3akon Kynona

SJICKTPOCTATHKEC

46. Pemrenue 3a1a4 «3akoH KynoHa

NeNel,2,3,4 /c.300/

47. Dnektpuueckoe nosie. HanpsokeHHOCTH

§8§ 94,95; 3amauu Ha

AJIEKTPHYECKOTO TIOJIS. KapTOYKax
48. Tlone Toueunoro 3apsa. [IpurHIm § 96.
CYTIEPIIO3UIIIH TIOJICH

49. TloTeHManbHas SHEPTHUS 3aPSIKEHHOTO § 99.

TeJa B OJJHOPOJHOM 3JICKTPOCTATHYECKOM

nose

50. IMoTennman snekrpoctarndeckoro momns u |§ 100.
Pa3HOCTh MOTEHIINAJIOB

51. CBsi3b MEXTy HANPSHKEHHOCTHIO U § 101.

Pa3HOCTBIO IOTCHIHUAJIOB

52. DnexrpoemkocTh. Konnencarop

§ 103; Ne 691, 701

53. DHeprus 3apsHKEHHOTO KOHJEHCATOpa

§ 104,

54. Dnexrpuyeckuii Tok. Cuia Toka.

§ 106

55. Conpotusienue. 3akoH Oma a1 yqacTka
LETIH.

§ 107

56. Dnexrpuyeckue nenu [locnegoBarensHoe
1 TIapaJijieIbHOE COSAMHEHUE TIPOBOTHUKOB.

§ 108; Ne 780,784.

57. JJabopaTtopHOe 3aHsATHE, PEIICHUE 3a1a4
«3akoH Oma»

58. PaboTa 1 MOIITHOCTE IIOCTOSSHHOT'O TOKA § 110
59. 3akon OMa 151 IOJTHOM HeTr § 112
60. Pemmenue 3anau «CoennHeHue -
MIPOBOJIHUKOB. 3akoH OMay

61. DnexTpoHHAs MPOBOAMMOCTbH TBEPIBIX § 114,118
METAJUIOB. DJIEKTPUUECKUN TOK B BAKyyMe.

62. [TonynpoBOJHUKH, UX COOCTBEHHAs U § 116
MIPUMECHAsI TPOBOUMOCTb.

63. DeKTpUUeCKUi TOK B paCTBOPAX U § 119
pacruiaBax 3JIeKTPOJIUTOB.

64. DnexTpuuecKuil  TOK B razax. § 120

65. DnexTpuyeckue NpuOOPHI U YCTPONUCTBA U
UX IPAKTUYECKOE MPUMEHEHUE.

66. O6061menue 3a kypc pusuxu 10 knacca
«MexaHuka»

§§1-51 (Tonmpko §
YEepHOTO 1IBETA)

67. O6o6menue 3a kypc pusuxu 10 knacca
«MonekynsipHas pU3KKa 1 TEPMOJMHAMUKAY

§§56-88 (TonbKo §
YEepHOTO 1IBETA)

68. O6061menue 3a kypc pusuku 10 knacca
«ONEKTPOIMHAMHKAY»

PE3EPB — 2 yaca




11 kaacc

Tema ypoka Jdomamnee CpencrBa 00yuenunst
3ajjaHue (neMoHCTP. MPUOOPHI,
J1a6.000py10BaHue,
3aJaHus, 1Ap.)
T 2 3
| mosryrogue
SJIEKTPOAMHAMUKA (11)
1. MaruutHoe mone. Bektop MarHuTHO# |§1

WHAYKIUU. JIMHUY MarHUTHON UHITYKITUH

2. MarautHoe TOJe TPOBOJHHUKA C TOKOM. |(§1;

OnsIT Opcrena. B3aumopetictBue |yka3anus K JI.p.1;
MIPOBOJIHUKOB C TOKOM 3.: Ne839 (a,B,1,x)
3.JIPNel «M3yuenne wmarautHoro mois|Ilosr. §1
KaTYIIKHA C TOKOM»

4. JleficTBE€ MarHUTHOTO TIOJI HA MTPOBOIHUK |§2;

¢ Tokom. Curna Ammepa. 3.: No842

5. JleiicTBue MarHuTHOTO T0JIS Ha|§4,6;

JBIDKYIIYIOCS 3apsokeHHYI0 dvacTuily. Cua
Jlopenuia. MarHuTHbI€ CBOMCTBA BELIECTBA

3.: No845, 847

6.O5eKTpoMarHuTHast UHAYKLUSA. MarHuTHBIN
HOTOK. 3aKOH 3JIEKTPOMAarHUTHOW MHYKIIUH
®Dapanes

§7.8;
ykazanus K JL.p.Ne2

7.JIP Ne 2 «HccnenoBanue
AJIEKTPOMATHUTHON UHAYKITHI

SABJICHUA

[ToBT. §7,8;
KOHTPOJIbH. 3aJaHUsI
K J1.p.Ne2

8. I/IHI[YKTI/IBHOCTL. SIBnenue CaAMOMHAYKIHH.
BHCPFI/IH MarduTHOTI'O ITOJIA

§11;
IIOATrOTOBKA
JOKJIaJI0B

9. TexHnueckue yCTpOUCTBa C
SJICKTPOMAariuTHBIMHA CBOMCTBaMH U UX
NPUMCHEHHE.

Tosr. §§1-8; §12
V.: Nel,3 (¢.52).

10. O6o6maronuit ypok «MarHuTHOE TIOJIE.
DNeKTpOMarHUTHAS MHIYKIHS

Ne851,852.

11. KontponpHast padora Ne 1 mo Teme
«MaruutHoe ToJje. DneKTpOMarHuTHas

WHIYKITHS

KOJIEBAHUA

MexaHn4yeckue u QJICKTPOMAruuTHLIC KoJeOanus — 9
Mexanndgeckue u SJIEKTPOMArHUTHBIE BOJIHBI — 5

u BOJIHBI (24)

Onruxka — 10

12. CBoOOgHBIE MEXaHUYECKHUE.

lapmonnueckue konebaHus. YpaBHEHUE
rapMOHHYECKuX KoseOanuii. [IpeBpamieHue
SHEPTUHU

§13,14;
ykazanus K JI.p.Ne3.

13. JIP Ne 3 «HccnemoBanue 3aBUCUMOCTH
Mepuoia MallblX KoJIeOaHHWi Tpy3a Ha HHTH
OT IJIMHBI HUTHU U MACCBhI pr33>>

[ToBT. §13,14;
KOHTPOJIbHBIE
3amanus K J1.p.Ne3.

14. 3atyxarouiue 1 BEIHYKICHHBIE KOJIeOaHuUs

§15, moBT.§16;




3amava 1 (c. 68),
3a71.6 (c.73);Ned31.

15. Perrenune IIP "MexaHuueckue

KoJeOanus"

3a;ad,

KOJIcOaHuid.
o TEME

16. l'padukn  MeXaHUYECKHUX
[IpoBepounas pabora
«MexaHuYecKue KoieOaHus»

Ne 430.

17. CB00OOIHBIE AJIEKTPOMArHUTHBIC
KOJIe0aHusI.

§17; No2,3 (ctp.76).

18. 'apmoHnyeckue AJIEKTPOMarHUTHbIE

KoJieOaHuss B  KOJIEOATEIHPHOM KOHTYpE.
®opmyna TomcoHa. 3akOH COXpaHEHUS
SHEPTMH B HICATHHOM  KOJIE0ATEIIbHOM
KOHTYpE

§19

19. IepemeHnHbIit IEKTPUIECKUI TOK.

Pe3onaHC B 251€KTpUYECKOH LIETIH.

§21, §23

20. TlpousBocTBO, IEpeaava u MoTpedIeHe
3JIEKTPUYECKOW JHepruu. Pemenune 3amay
«DNEKTPOMAarHUTHBIE KOJICOAHNS

§27

21. BonHOBBIE  fIBIEHHUS.  XapaKTEPUCTUKU
BOJIHBI

§29; Bompocsr 2,4,6
(c.121) - muceMeHHo.

22. 3BYKOBBIE BOJHBI

§31,33

23. Pemenue 3amay, mpoBepodHas pabora
«MexaHNYeCKHe BOITHBD).

[ToBT. §§18,29,31

24. DnexTpoMarHUTHas BOJIHA, €€ CBOMCTBA

§§ 35,39;
3aIlluCHU B TeTpaI[I/I;
3.1,2,3,4 (c.145).

25. Pemienne 3amad, TipoBepoyHas paboTa
«DNEKTPOMArHUTHBIC BOJTHBI.

26. KopnycKyJIsspHO-BOJIHOBOM
cBeTa. CKOpOCTh CBETA

JIyaau3M

§44

27. IlpssmonuHeitHOE pacpOCTpaHEHHUe CBeTa. |§45
3aK0H OTpaKCHHS CBETa

28. 3aK0H MPETOMIICHHSI CBETA. §47

29. JIP Ne 4 «3mepenue IoKa3aTes |-
MIPEIOMIICHHUS CBETa»

30. JInazel. OnTryeckas CUia JUH3BI. §§50,51

31. IlocTpoenue n300paskeHUH §52

32. JIP Ne 5 «OnpeneiieHUE ONTHYECKOM CHTIBI

1 (DOKYCHOTO pacCTOSIHHSI COOMpPAFOIIEH

JIUH3BD)

33. ucnepcusi, unTepdepeHnus cpera §53, 54

34. Jludpakuus, monspu3ays CBeTa

§56; Ne1063; §60

35. Buipl u31y4eHH, HCTOYHUKH CBETA,
IIIKAaJIa 3JI/MarHUTHBIX BOJIH.

§66; B.5 (cTp.248);
§68 Hoxnampr:

1. Huskouacrotnbie BomHbL; 2.
PauoBONHBI (CBEPXAIMHHBIC,
JUTHHHBIE); 3. Pa/IHOBOIHBI
(cpennue, KOpoTKue); 4.
PaymoBonHsI (yIbTpakopoTkue); 5.
HWndpakpacHbie BOIHBL; 6.
CBETOBBIC BOJIHBI;

7. YnbpTpaduoneToBbie BOJIHBI;
8. PeHTreHOBCKOE M3ITyUCHHE;
9. Famma-usnyuenue /[Inan:
Xapaxmepucmuxa u3iydeHuil;
HUcmounux uznyyenuii, 20e
npucymcmesyem u m.o.;
IIpumenenue, ucnonvzosanue




usnyuenut; Ilonwza u épeo,
OnAcHOCMb O 4eN08eKd; ...

OCHOBBI CITELIMAJIbHOM TEOPUUY OTHOCHUTEJILHOCTH (4)

36. [locTynatsl TEOPHH OTHOCUTEbHOCTH

§62.

37. OCHOBHBIC CIEICTBHS W3 IIOCTYJIaTOB
TEOPUU OTHOCUTEITHLHOCTH

§63.

38. DyIeMeHTBI PENIATUBUCTCKON THHAMUKH

§64.

39. [lpumepnl  pemieHUsT 3agad [0 TeMe
«DNEMEHTHI CHeIHATbHON TEOPHH
OTHOCHUTEIBHOCTHY

§65.

KBAHTOBA S ®U3UKA (15)

40. ®oTtorddexT.

§ 60.

41. KonyckynsipHO-BOJIHOBOM yajlu3M CBETA.
DOTOHBL.

§ 71

42. Ctpoenue aroma. OneIThl Pe3epdopaa

§ 74

43. KBanToBbIe ocTynatel bopa. Monenb
aToma Bojiopoa rno bopy

§ 75; 3amanmusa A3,A4
(c.288).

44, CtpoeHne aTOMHOTO siApa. S nepHbie cuibl |§ 78.

45, DHeprus CBsI3U ATOMHBIX SJIEp § 80.

46. PagnoakTUBHOCTE. Buabl §§ 82,83; 3amanus
PaMOAKTUBHOTO U3ITyYCHHS 1,2 (c.317)

47. 3axoH saepHoro pacnana. [lepuos
noJypacraia

48. Pemenue 3anau «PaqnoakTUBHOCTDY

§ 84; 3amanms 2,3
(c.320)

49. VckyccTBeHHas! paO0aKTUBHOCTb.
SnepHbie peakuun

50. [lenenue saep ypana. LlerHas saepHast § 88;
peakuus
51. TepmosiiepHbIC peakiuu § 90;

52. Pemenue 3a1au «SiepHble peakiumy

53. DaeMeHTapHbIC YaCTHIIbI

§§ 95,96; Bonpocsl
mocae §S§.

54. O6061eHue 10 Teme «KBanToBast
buzuka»

DJIEMEHTBI ACTPOHOMMWU u ACTPODU3UKU (7)

55. CoctaB CoJTHEUYHON CHCTEMBI § 99;
56. IIpoucxoxnenne CoaTHEYHOU CUCTEMBI § 99;
57. Cucrema 3emuis - Jlyna § 100;
58. dusnueckas npupoa miaHeT ¥ Maibix a1 |§ 101;
CoJIHEYHOM CHCTEMEI
59. Comnnre § 102;
60. OCHOBHBIE XapaKTEPUCTUKH 3BE3]T § 103;
61. DBoONINS 3BE3/1: POXKICHUE, )KU3HD U § 105;
CMEpTh
OBOBIIAIOLIEE TOBTOPEHUE (4)

62. MargurHoe 11oiie. Bzanmoericteue
AJIEKTPUIECKOTO U MAarHUTHOTO ITOJICH.

[Tost. § 1-11 (uepH.
1IBET);

63. MexaHuueckue KOJIeOaHus U BOJIHBI

ITosrt. § 13-16, § 29-
33 (uepH. 1BeT);

64. DneKTpOMarHUTHBIE KOJICOAHUS U BOJTHBI

ITosrt. § 17-23, § 35-
42 (9epH. UBeT);

65. OnTrka U KBaHTOBas (HU3MKA

[ToBT. § 44-96 (depH.
1IBET);

66. O6o6maronuii ypox. Posb pusuku u

3anucu B TeTpaau




aCTPOHOMHUU B SKOHOMUYECKOH,
TEXHOJOTHYECKOM, COIHMAIBHOUN B dTHUECKOMN
chepax nesITeIbHOCTH YeJIOBeKa

67. O6o6mmaromuii ypok. Poss u Mecto 3anucu B TeTpaaun
(bU3HMKY U aCTPOHOMHHU B COBPEMEHHOM
Hay4YHOM KapTHUHE MUpa

68. O6006marommii ypok. Ponb ¢pusndeckoit  |3amucu B TeTpaau
TECOpPHH B OPMHPOBAHUH IIPEICTABICHHUI O
(bU3UIECKON KapTHHE MHpa

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KJIACC

Kon
MpOBEPsSIEMOr0
pe3yJabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeILHOI NPOrpaMMBbl CpeIHero 001ero 00pa3oBaHus

10.1

JleMOHCTpHpOBaTHh Ha TpUMEpPax poidb W MecTo (u3uku B
(hOpMHUPOBaHHH COBPEMEHHOW HAyYHOW KApTUHBI MHUpPA, B Pa3BUTHU
COBPEMEHHON TEXHUKH U TEXHOJOTHM, B MPAKTUYECKON AESITEIIBHOCTH

monen

10.2

Y4uThIBaTh TPAHUILBl IPUMEHEHHSI U3YYEHHBIX (DU3HUECKUX MOJIeNeil:
MaTepuanbHas TOYKa, WHEpLMaIbHAas cHUCTeMa OTCU€Ta, abCOIIOTHO
TBEPOE TENO, UACATbHBINA T'a3; MOAEIIN CTPOCHUS Ta30B, KUAKOCTEH U
TBEPABIX TEJN, TOUYCYHBIH OICKTPUYECKUN 3apsii — MNpHU PELICHUH

(bI/I3I/ILIeCKI/IX 3a1a4

10.3

Pacno3naBate usnueckue sBiaeHUs (mporecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJICKYISIPHO-KHHETHUECKOH TEOpHUH
CTPOCHHUS  BELIECTBAa M  DJEKTPOAMHAMHKH: DPaBHOMEpPHOE H
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBM)XEHUE, CBOOOJHOE MajeHUE
TEN, IBUKCHHE 10 OKPYKHOCTH, HWHEPIUS, B3aUMOJCHCTBUE TEI,
mud¢y3us, OpOYHOBCKOE IBUKCHHE, CTPOCHHE JKUIKOCTEH U
TBEPABIX  TEN, U3MEHEHHe 00bEMa Ten IpU  HarpeBaHUU
(oXMaXIeHuH), TEIUIOBOE pPAaBHOBECHE, HCIApEeHHe, KOHJEHCAIINS,
IUTaBJICHWE, KPUCTAJUIM3alWs, KHUIIEHWE, BIAXXHOCTh  BO3yXa,
MOBBIIIICHUE JABJICHHUS Ta3a MPH €ro HarpeBaHWU B 3aKPBITOM COCYIIE,
CBSI3b MEXIy TapaMeTpaMd COCTOSIHHS Ta3a B H30Mpoleccax;

QJICKTpHU3aluAa TClI, B3aHMOJCHCTBHE 3apsaa0B

10.4

OnuceIBaTh MCEXaHHUYCCKOC JABHUKCHUC, HCIIOJIB3YA (1)I/I3I/I‘-IGCKI/IG




BEJIMYMHBI: KOOPJMHATA, MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJIA, MMIYJAbC Tela, KHUHETHYecKas JHeprus,
MOTEHIMAJbHAsL JHEpPrus, MexaHudeckas paboTa, MexaHHUYecKas
MOIIIHOCTb; IIPY ONUCAHUU NPABUIBHO TPAKTOBAaTh (GU3NUYECKUNA CMBICI
UCHOJb3yEeMbIX BEJIWYMH, UX OOO3HAuUeHWs U €AMHUIbI, HaXOAWUTh
(opMyIbl, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTUMHU

BCIIMYMHaAMH

10.5

OnuchiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA T M TEIUIOBBIC
SIBJICHUSI, WCIOJBb3ysd (U3MYCCKUE BEIUYMHBL: JABJICHUEC Ta3a,
TEeMIIepaTypa, CPEAHsAsS KUHETHUYECKash OSHEPrusi  XaOTHYECKOro
JIBMOKCHUSI  MOJICKYJ, CpPEIHEKBaJpaTUYHas CKOPOCTb  MOJIEKYJI,
KOJIMYECTBO  TEIJIOTHI, BHYTPEHHss  dSHeprus, paboTa rasa,
KOO (UIIMEHT TIOJNE3HOTO JCWCTBHSI TEIUIOBOTO JIBUTATEIS, IPHU
OINMUCaHUH IPaBUIBHO TPaKTOBATh busngeckuii CMBICIT
HCIOJB3yEMBIX BEJIMYMH, WX OOO3HAYCHHS M CIAMHHUIBI, HAXOIUTh
(bopMyIIBI, CBA3BIBAIOIINE JTAHHYIO (QH3UUYECKYIO BEIUYHUHY C APYTHMHU

BCJIIMYMHaAM

10.6

OnuceiBaTh M3Yy4YECHHBIE JJICKTPUYECKUE CBOMCTBA BEIIECTBA U
JNIEKTpUYECKUEe sIBI€HUA  (TpoIecchl), HCHOIB3Ys  (pusmueckue
BEJINYUHBI: ANEKTPUYECKUN  3apsj,  JJEKTPUYECKOE  TOJIe,
HalpsDKEHHOCTh  TOJIA, MOTEHIHUA, pPa3HOCTh NOTEHLMANIOB; MpHU
ONMCaHUM MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HUCTIOIb3YEMbIX
BEJIMYMH, WX OOO3HAYEeHHUs W EAMHHUIBI; YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIMYMHY C JAPYTMMHU

BCIIMYMHaAMH

10.7

10.8

aHaU3UpOBaTh (PU3MUECKUE TPOLECCHl M SBICHUS, HCHOIb3YS
¢u3nveckre 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMHPHOTO TAroteHus, I, 11
n III 3axonsl HproTOHA, 3aKOH COXpaHEHUS MEXAHWYECKOW HEPruu,
3aKOH COXpAHEHUsl MMITYJIbCA, IIPUHLIMI CYNEPIO3ULUNA CHII, TIPUHIIUIT
paBHOIIpaBUs HMHEPLUHUAIBHBIX CHUCTEM  OTCYETA;  MOJEKYISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeHENl KMHETUYECKOM JHEPTrUM TEIUIOBOI'O JBHKEHHS MOJEKYNI C
aOCOJIIOTHON TeMIlepaTypol, NMepBbI 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAaHEHHs DICKTPUUYECKOIO 3apsaa, 3akoH KyioHa, npu 3ToM
pa3nuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOe

BBIp@)KEHHUE U YCIOBHS (TPaHUIIbI, 0071aCTH) IPUMEHUMOCTH

OOBSCHITH OCHOBHBIE NPUHIUIBI JEUCTBUS MAaIlWH, NPUOOPOB U

TEXHUYCCKHNX YCTpOﬁCTB; pas3idatb  YyCJIOBUA  UX 0e30IacHOro




HUCIIOJIB30BaHHUA B HOBCG}IHGBHOI\/'I KHU3HU

10.9

BBIMOIHATE SKCIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3NICCKUX SBICHUN U
MIPOIIECCOB C HMCIIOJIB30BAHUEM IMPSIMBIX U KOCBEHHBIX M3MEPEHHIA; TIPU
aToM (opMmyaupoBaTh MpoOieMy (3amady) W THUIIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  NPEAJIOKEHHOTO

O60py,[[OBaHI/I$I, IIPOBOAUTD OIIBIT U (bOpMy.]'II/IPOBaTL BBIBOJBI

10.10

OCYH_IGCTBJ'I}ITB INpsAMBIC W KOCBCHHBIC HU3MCPCHUA (I)I/I3I/I‘-ICCKI/IX
BCJIMYHH; IIpU 3TOM BLI6I/IpaTB ONTUMAIILHBIN CIIOCO0 HU3MCPCHHUA U

HCIIOJb30BaTh U3BCCTHBLIC MCTOAbI OLICHKHU I10T pCMHOCTCﬁ I/I3M€peHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MeXNYy (U3MYECKUMM BEIWYMHAMHU C
HCIIOIB30BAaHUEM IIPSMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaTbl IOJYYEHHOH 3aBUCUMOCTHU
(Gu3NYeCKUX BEJTMYUH B BHJE TAOIUIl U TpaMKOB, J1€1aTh BHIBOJIBI IO

pe3ysbTaTaM MCCIIEJOBaHUS

10.12

Cobnromate mpaBwiIa  0e30MacHOrO  Tpyna NpU  MPOBEACHUU
UCCeIOBaHMM B paMKax Y4eOHOTO OSKCIepuMeHTa, Yy4yeOHO-
HCCIIE0BATENBCKON M MPOEKTHOM JEATEIBHOCTH C HCIOJBb30BAaHUEM

M3MEPUTENBHBIX YCTPOUCTB U J1a00OPaTOPHOIO 00OPYAOBAaHUS

10.13

Pemate pacu€THBIe 3a/Maun ¢ SBHO 3aJJaHHON (U3MYECKON MOJIETBIO,
WCTIONB3Ysl (PU3MUECKUE 3aKOHBI W TPUHIIUIBI, Ha OCHOBE aHaln3a
YCIOBHS  3a7laydl  BBIOMpAaTh  (PU3WYECKYI0O MOJCNb, BBIICIATH
¢busnueckue BEIUYUHBI U (HOPMYIIBI, HEOOXOUMBIC TSl €€ peLICHHS,
MIPOBOAMTDH PACUEThl U OLICHUBATH PEaJTbHOCTh MOTYYEHHOTO 3HAUCHHUS

(hU3MYECKON BETMUMHBI

10.14

Pemrate KaueCTBEHHbIE 3ajavuu: BBICTPaNBATh JIOTHYECKHU
HEMPOTUBOPEUYHMBYIO LEMOYKY PACCYKIEHUN C OMOpPOil HAa M3yuyEeHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IC SAIBJICHUA

10.15

Hcnonb3oBaTh NOpU  pelIeHHMM YUeOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TOMCKa, CTPYKTYPUPOBAHUS,
UHTEpHpeTallud M NpPEeACTaBICHUS y4eOHOW M Hay4yHO-HOIMYJSPHOMN
nHPOpPMAIINY, TTOITYYEHHOH U3 PA3IUYHBIX MCTOYHUKOB; KPHUTHUECKH

aHaJTM3UPOBATh MOJTY4aeMyt0 HHPOPMAIIHIO

10.16

[IpuBoauTH MpUMEpPHI BKJIaJa POCCUWCKUX U 3apyO€kKHBIX YUEHBIX-
(U3MKOB B Pa3BUTHE HAyKH, OOBSCHEHHE IPOIIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTHEC TCXHUKU U TEXHOJIOT U1

10.17

Hcnonb30BaTh TEOpETUYECKHE 3HAHUS MO (U3MKE B TMOBCETHEBHOM

YKU3HH JIJ1s1 o0ecrieueHus: 0€301acHOCTH MPU 00paIlleHuu ¢ IpudopamMu




U TEXHUYECCKUMU yUI‘pOﬁCTB&MH, I COXpaHCHHSA 3J0pOBbA U

CO6J'IIOI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUA B Oprn(anmeﬁ cpeaec

10.18

PaGortate B rpymnme ¢ BBINOJHEHHEM Pa3IMYHBIX COIHUANBHBIX POJeH,
IUTAaHUPOBaTh ~ pabOTy  TPYINIBL,  pPallMOHAIBHO  paclpedessiTh
O0SI3aHHOCTM ¥ IUIAHUPOBATh JIEATEIbHOCTh B HECTaHAAPTHBIX
CUTYaIusiX, aJ€KBATHO OLIGHHWBATh BKJAJ KaXIOTO W3 YYAaCTHHKOB

TPYIIIBl B PELICHUE pacCMaTpPUBAEMOM MPOOIEMBI

11 KJIIACC

Kon
NPoBepPsAEMOro
pe3yJabrara

IIpoBepsieMblie NpeMeTHBIE Pe3yJILTATHI OCBOECHHSI OCHOBHOI
o0pa3oBaTe/IbHOI POrPaMMBbI CpeHero o011ero 0opa3oBaHus

11.1

JleMOHCTpHpOBaTh HAa MpPUMEPAX pOJdb M MeCTO (U3HKU B
(hOpMUPOBaHHH COBPEMEHHOW HAyYHOW KApTHUHBI MHpA, B PA3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJOTHM, B MPAKTUYECKON AESITEIIBHOCTH

JIO/ICH, IETIOCTHOCTD U €AUHCTBO (PU3MUECKOM KapTUHBI MUpPa

11.2

Y4auTHIBaTh TPAHUIBI TPUMEHEHUS U3YUCHHBIX (PU3UUYECKUX MOJIEINCH:
TOYEUYHBIN 3JIEKTPUYECKUM 3apsl, sAepHas MOENb ATOMA, HyKJIOHHAs

MOZECJIb aTOMHOI'O dApa IpHu pCIICHUN (1)I/I3I/I‘IGCKI/IX 3aJa4

11.3

PacnioznaBath (usnueckue sBieHus (Mpolecchl) U OOBSICHITh UX Ha
OCHOBE 3aKOHOB  JJIGKTPOAMHAMHUKA H  KBAaHTOBOH  (PH3HKH:
JIEKTpUYECKasi IMPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHoe  JCWCTBUS  TOKa, B3aUMOJICHCTBHE MarHuToB,
JIEKTPOMAarHuTHasl WHAYKIMs, JeHCTBUE MAarHuTHOrO MO Ha
NPOBOJHUK C TOKOM U JBHXKYUIMHCSA 3apsjl, 3J€KTPOMarHUTHbIE
KonebaHus W BOJHBI, MPSAMOJIMHEHHOE pPACIpPOCTpPAaHEHHUE CBETa,
OTpakeHHe,  NpeJoMiIeHHe,  HHTepdepeHuus, Iudpakuus U
MOJISIpU3alUsl CBETa, JUCIEpPCHs CBeTa, (POToIeKTpruecKuil ekt
(poroaddekrt), cBeToBOe NaBICHHE, BOSHHUKHOBCHHE JHMHEHYATOTO
CIEeKTpa aromMa BOJOpOJa, €CTECTBEHHas M  HMCKYCCTBCHHAs

PaaAnOaKTUBHOCTD

114

OnuceiBaTh  M3yYEHHBIE CBOWCTBA  BEIIECTBA  (DIEKTPUUYECKHE,
MarHuTHBIC, ONTUYECKUE, IICKTPUUECKYIO MPOBOAUMOCTh Pa3IMYHBIX
Cpela) © DIEKTPOMArHUTHBIC SABJICHHS (TIPOIIECCHI), HCMOIB3YS
¢u3nueckre  BEIWYHWHBI:  DJIGKTPUYCCKUH  3apsji, CHia  TOKa,

AJNIEKTPUUYECKOE  HANpPSDKEHUE,  AJICKTPHUECKOE  CONPOTHBIICHUE,




pasHocTh noteHuuanoB, D/IC, paboTa TOKa, MHIYKLIHUS MarHUTHOTO
noyig, cuna Awmmepa, cuna JlopeHIa, WHIYKTHBHOCTH KAaTyILKH,
9HEPrusl IEKTPUYECKOTO M MATHUTHOIO IIOJIEH, MEPHOJ U 4acToTa
Kosie0aHMui B KoeOaTeIbHOM KOHTYpE, 3apsj U CUila TOKa B Ipolecce
rapMOHMYECKHUX JJIIEKTPOMArHUTHBIX KOJIeOaHUH, ¢doxycHoe
pacCTOsiHUE M ONTUYECKas CWJIA JIMH3BI, IIPU OIMCAHUU IIPABUIIBHO
TPAaKTOBaTh (PU3MYECKUI CMBICT HUCIOJNB3YEMbIX BEIHYMH, HX
00O3HaueHWsT M EAMHUIBI; YKas3bIBaThb (HOPMYJIbI, CBSA3BIBAOIIHE

AaHHYIO q)HSH‘-IGCKYIO BCJIMYUHY C APYTUMU BCINYNHAMU

11.5

OnuceiBaTh U3y4yEHHBIE KBAHTOBBIE SIBJICHUS U IPOLECCHI, UCIIONIb3Ys
¢u3nveckre BEIMYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YAacTOTa CBETa, HJHEPrus M HMIYJIbC (OTOHA, TEPHOA
rnojypacnaza, OJHEpPrus CBSA3M AaTOMHBIX sAJA€p; IpU  OINHUCAHUH
MPAaBUJIILHO TPAKTOBATh (DPU3NUYECKHI CMBICI HCIIOJIB3YEMbIX BEJINYHMH,
ux OOO3HAYEHMs] U EJUHMIIbI; YKa3bIBaTh (DOPMYJbI, CBS3BIBAIOIINE
JTaHHYIO (PU3MYECKYIO0 BEJIMYMHY C IPYTUMHU BEIMYMHAMH, BBIYUCIATH

3HaueHUe (PU3NIECKON BETUIHUHBI

11.6

Ananu3upoBaTh (pU3MUECKHE MPOLECChl M  SABICHUS, HCIONb3Ys
¢usznueckue 3aKOHBI M OpuUHOUOBL:  3akoH Owma,  3aKOHBI
MOCIIEJIOBATENIFHOTO W TMApaJUIENbHOTO COEJUHEHHs] IPOBOIHHUKOB,
3akoH Joyna — JleHua, 3aKOH 3J€KTPOMAarHUTHON MHAYKIIWHU, 3aKOH
MPSIMOJIMHEHOTO PacipOCTPaHEHUsI CBETA, 3aKOHBI OTPAa)KEHHUS CBETA,
3aKOHBl ~ MPEJIOMJICHUST CBETa, YypaBHEHHME  ODUWHIUTEHHA Ui
dotorddekra, 3aKOH COXpAaHEHHUS OSHEPruu, 3aKOH COXPAHCHUS
UMITyJIbCA, 3aKOH COXPAHEHUsS JJIEKTPUYECKOTO 3apsAna, 3aKoH
COXpaHEHHUs  MacCcoBOro  uucia, mnoctyinatel  bopa,  3akon
paAMoOaKTUBHOIO pacmaja; MpuU 3TOM  pas3jinyaTb  CJIOBECHYIO
(hOopMyTUPOBKY 3aKOHA, €r0 MaTeMAaTHUYE€CKOE BBIPAKEHHE U YCIIOBHS

(rpaHuIBl, 006JIACTH) MPUMEHUMOCTH

11.7

OHpCI[CJISITB HaIlpaBJICHUC BCKTOpAa HWHAYKIHWW MArHuTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMmIiepa u cuiibl JIopeHnia

11.8

Crpoutrb ¥ ONKUCHIBATH HM300paKEHHE, CO3[ABAEMO€  IUIOCKUM

3€pKaJIOM, TOHKOW JIMH301

11.9

BuI1oHATE SKCIICPUMCHTEI IO UCCIICAOBAHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUU U
MIPOLIECCOB C MCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUM; MPU
aToM (opmyaupoBaTh TpoOiaeMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  MPEJIOKEHHOTO

000pynoBaHusl, MPOBOJUTH ONBIT U (POPMYITUPOBATH BHIBOJIBI




11.10

OcymiecTBisTh MpsIMbIE W KOCBEHHbIE HW3MEPEHUs  (PU3UUECKUX
BEJIMYMH; MPHU ATOM BbIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHUS U

HCIIOJIB30BaTh U3BCCTHHIC MCTO/bI OLICHKNU HOFpeH_IHOCTef/'I I/IBMCpeHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEJIMUYMH C HCIIOJIb30BAHHEM
NpSMBIX ~ M3MEPEHMI; TpPH OSTOM KOHCTPYHPOBAaTh YCTaHOBKY,
¢bukcupoBaTh pe3yiabTaThl MOJYYEHHOM 3aBUCHUMOCTH (DU3MUECKHX
BEJIMYMH B BUE TaOIUI U rpadUKOB, AeNaTh BBHIBOJIBI MO pe3ylbTaTaM

HUCCIICOOBAaHUA

11.12

CoOnromate mpaBwiia  0€30MacHOrO  Tpyda MpH  MPOBEICHHUH
UCCIIEZIOBAaHUM B paMKax y4eOHOro SKCIEpUMEHTa, YydeOHO-
HCCIIEI0BATENIbCKONM U NMPOEKTHOM AESATENBHOCTH C HCIOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOpHOro 000PYAOBAHUS

11.13

Pematp pacuérHble 3aauu ¢ SBHO 3aJaHHOM (U3MYECKON MOJEIbIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IG 3aKOHbI W TPHUHIOHUIIBI;, HAa OCHOBC aHalMW3a
YyCJI0BUA 3aJa4u BI>I6I/IpaTI> (1)I/I3I/I‘-ICCKyIO MOJCIb, BBIACIATH
(busnyeckne BEIMYUHBI U (HOPMYJIIBI, HCOOXOIUMBIC JJIsi €€ PeICHHS,
IIpOBOAUTH pvaéTm " OLCHUBATH PCAJILHOCTDH IMOJIYYCHHOI'O 3HAYCHUA

(hU3HUECKON BETMYNHBI

11.14

Pemate KaueCTBEHHbIE 3a/1auu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IEMOYKY PACCYXKIECHUI C OMOPOM HA WM3yYEHHbIE

3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/ILIGCKI/IG SABJICHHA

11.15

Ucnonp3oBaTh mpu  pelieHud Y4eOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM [UJIsl TIOUCKA, CTPYKTYpUPOBaHWS,
UHTEpIpEeTallMl W TPEICTaBICHHUS y4eOHOW W HAYYHO-TMOMYJISIPHOMN
uH(pOpMallUY, TOTYYEHHOU W3 Pa3UYHBIX HUCTOYHHMKOB; KPUTUYECKU

AHAJIM3UPOBATH MTOJTYIACMYHO I/IH(1)OpMaI_II/IIO

11.16

O0OBSICHATH TIPUHIUIIBI JEHCTBUSA MalllvH, HpI/I60pOB N TCXHUYCCKHX
YCTPOﬁCTB; pasjimuaTtb YCIOBUS HUX 0€e30IacHOTO MCIIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaNTE mMpUMEpHl BKIAAA POCCHUMCKUX M 3apyOeKHBIX YUEHbIX-
(U3MKOB B pa3BUTHE HAYKU, B 00BSICHEHHUE MTPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOIOTHH

11.18

Hcnonp30BaTh TEOpEeTHYECKHUE 3HAHUS O (U3UKE B TOBCEIHEBHOM
KHU3HM JUIsI oOecriedeHns 0€30macHOCTH Ipu 00paIleHnH ¢ prudopamu
U TEXHUYECKUMH YCTPOWCTBAMM, Ui COXPAHEHHs 310pOBbI H

COOJTIO/ICHUSI HOPM 3KOJIOTHYECKOTO TOBEJICHUS B OKPYXKAIOLICH cpezie

11.19

Paborats B rpymnmnec € BBIIIOJJHCHHUEM Pa3JIMYHBIX COLUAJIbHBIX poneﬁ,




IUIAaHUPOBaTh ~ paboOTy  TPyMIbI,  palUMOHAIbHO  PACIpeAesiTh
00SI3aHHOCTH W IUJIAHUPOBATh JCSATENBHOCTh B HECTaHAAPTHBIX
CUTyalusiX, aJeKBaTHO OIEHUBATh BKJAJ Ka)XIOTO U3 YYaCTHHUKOB

TpYIIIIBI B pEIIEHUE paccMaTpUBaeMon MpoOIeMbl




INPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pasnesa

Kox nposepsiemoro

JJIEMEHTA

IIpoBepsieMbIe 3J1eMeHTHI COTEPKAHUS

OU3NKA U METO/Ibl HAYYHOTI'O ITO3HAHUA

11

O®uszuka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUS OKpY»Karouero Mupa. Posb
SKCIEpUMEHTAa W TEOpUM B  Ipolecce

MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (PH3HKE

1.2

MogenupoBanue  (HU3NYECKUX SBICHUH U
npoueccoB. Hayunsie runoressl. Puznyeckue
3aKOHBl UM Teopuu. ['paHUIBl NTPUMEHUMOCTH
¢buznueckux 3aKOHOB. [TpuHmn
cooTBeTcTBUs. Pomp u MecTto (Qu3MKH B
(hopMupOBaHHH COBPEMEHHO Hay4HOU
KapTHUHBI MHpa, B MPaKTHYECKOMN

NEITEILHOCTH JIIOACH

MEXAHUKA

#H#ParHH#KITHEMATUKA

2.1.1

MexaHnn4deckoe JABMKCHUC. OTHOCHTEIIFHOCTh
MCEXaHHNYCCKOI'O IBUKCHUA. Cucrema orcuéra.

Tpaekropus

2.1

2.1.2

Ilepemerienue, ckopocTb (CpeaHsisl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHUE
MaTepHaTbHOM TOYKH, MX MPOEKLIHUH Ha OCH
CUCTEMBI KOOpJHHAT. Crnoxenue

MIEPEMEIEHUI U CII0KEHUE CKOPOCTEN

213

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHEMHOE JBUJKECHHUE. I'padpuxn
3aBUCUMOCTH KOOpJUHAT, CKOpPOCTH,
YCKOpEHUs, IIyTU u NEpPEMEILECHUS

MaTepHaHBHOI)'I TOYKH OT BPpCMCHU




214

CBoOoaHoe nageHue. Y CKOpeHHe CBOOOIHOTO

MageHus

2.15

KprBonunelinoe  nBukeHue. PaBHOMepHOe
JABHUKCHUC MaTepHaHLHOfI TOYKH 110
OKPY’KHOCTH. YTJOBas CKOpPOCTb, JIMHCHHAs
CKOPOCTB. Ilepunon u 4acToTa.

LleHTpOoCTpEeMHUTEIBHOE YCKOPEHHUE

2.1.6

Texnuueckue YCTpOMCTBa: CIMIOMETD,
NBUKECHHE CHApSAJOB, LIETIHBIE U PEMEHHBIC

nepegayn

2.1.7

[TpakTueckue paboThI N3mepenue
MTHOBEHHOU CKOPOCTH. Uccaenosanue
COOTHOIIEHUSI MEXKIY IYyTSAMH, IMPOUICHHBIMU
TEJIOM  3a  [OCJIeOBaTeNbHbIE  paBHBIC
MIPOMEXXYTKH BPEMEHHU TIPH PABHOYCKOPEHHOM
JBIDKEHUU C HAYaJIbHOW CKOPOCTBHIO, PABHOM
Hymo. M3yueHnue ABUKEHUS MIapuKa B BSI3KOU
KUAKOCTU.  M3yueHume  OBUOKEHMS — Tela,

OpOIIEHHOTO TOPU3OHTAIEHO

2.2

H##Part## IIMHAMUKA

22.1

[IpuHumn OTHOCHUTEIILHOCTH INamanes.
Ilepsenii 3axkoH Hbrotona. HMuepumanbHbie

CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHumn cynepno3unuu

CHJI

2.2.3

Bropoit 3akoH HproTOHa 111 mMarepuanbHOU
TOYKM B MHEPUUAIBHOW CHCTEME OTCYETA
(MUCO). Tperuit 3akoH Herlorona s

MaTCpHaJIbHBIX TOUCK

224

2.2.5

2.2.6

3aKOH BCEMHUPHOTO TAroTeHusl. Cuiia TSHKECTH.
IlepBas kocMuueckas ckopocTs. Bec Tena
Cuna ynpyroctu. 3akoH I'yka

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHuUs

CKOJIBKCHUA u CHJIa TPCHUA IIOKOA.

Koaddunuent tpenus. Cuna conpoTHUBICHUS




IIpu IBHXXCHHUU TCJIAa B )KUIKOCTU UJIN I'a3C

2.2.7

HOCTyrIaTeJ'IBHOG " BpamaTCJIbHOC AIBUKCHUC

a0COJIFOTHO TBEPAOTO TEJa

2.2.8

MOMEHT CcuJIbl OTHOCUTEIBHO OCH BpalLlEHHS.
[Inedo cwibl. YcinoBUs paBHOBECHs TBEPAOIO
tena B UCO

2.2.9

TexHuueckue yCTpOﬁCTBaI TOAIIMITHHUKH,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboThl. M3ydeHune nBHKEHUS
Opycka 10 HaKJIOHHOW IUIOCKOCTH  TOJ
JNEUCTBHEM HECKOJELKUX cwi. MccienoBanue
3aBUCHUMOCTH CWJI YIPYTOCTH, BO3HUKAIOLIMX
B JedopMHupyeMOl TpYyKUHE U PE3UHOBOM
o0Opa3ziie, OT BEIWYMHBI UX JAedopmamnmm.
HccnenoBanue ycnoBuil paBHOBECHUS TBEPIOTO

TeJa, UMEIOIIEro OCh BPAILICHUS

2.3

###Par#H###3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CHUCTEMBI

23.1 MaTepuallbHbIX ToueK. Mmmynbc cubl u
U3MEHEHHE UMITYJIbCA Tela
232 3akoH coxpaHeHus umnyiasca B HCO.
- PeakTuBHOE IBHXKEHHE
2.3.3 PaGora cuiel
234 Mo1tHOCTb CUITBI
235 Kunernueckas 3Heprusi MaTepruagbHON TOUYKH.
o Teopema 0 KHNHETHYECKOW YHEPIUH
Ilorenumanenass sHeprus. lloreHnumanbHas
236 SHEpIus yIpyro neopMUpoBaHHON
o npyxusbl. IloreHumanbHas 5SHeprus Tena
BOJIM3M MMOBEPXHOCTH 3eMIIU
[loTeHuManpHBlE M HEMOTEHIMAJIBHBIE CHIIBL.
237 CBsa3p pPabOTHl HEMOTEHUMAIBHBIX CHJI C

HU3MCHCHHEM MEXaHHM4YECKOH OHEPIrun

CUCTEMbI TCII. 3aKkoH COXpaHCHUA




MEXaHUYEeCKOH OHCPIrUuun

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudeckue ycTpOMCTBA: JBHIKCHHUE Paker,
- BOJOMET, KOIIEp, IPYKUHHBINM ITUCTOJIET
[lpaktiueckne paboThl. M3ydyeHue cBs3U
9310 CKOpPOCTEM TeJI IpPU HEyNpyroM yzaape.

HccnenopaHue CBA3HU pa60TBI CHUJIbI C

H3MEHECHHEM MEXaHHYCCKOU OHCPIruu Tcjia

MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJIIPHO-KMHETUUECKOM TEOPUU

311

OcHOBHBIE MIOJIOKEHUS MOJIEKYJISIPHO-
KHUHETHYECKOMN TEOPHH. BpoyHoBckoe
neuxenue. Juddysus. Xapakrep IBUKEHUS U

B3aHMOI[€I>'ICTBH$I qacTull BEUICCTBA

3.12

3.13

Mopenu CTpoeHusi Ta30B, KUAKOCTEM U
TBEPABIX TeT ©  OOBSCHEHHE  CBOWCTB

BEIIIECTBA HA OCHOBE ATHUX MOMACICH

Macca MOJICKY!II. KomuuecTBo BCIICCTBA.

[TocrosinHas ABoraapo

314

TemmoBoe paBHOBecue. Temmeparypa u e€

u3Mmepenue. [llkana remnepatyp Llenbcus

3.15

Monenn UacaILHOrO rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON

TCOpHUH NUACAJIBHOI'O I'a3a

3.1.6

AGcomoTHas TemIiepaTypa Kak Mepa CpeIHei
KHHETHYECKOM OHCPIUHr TCIIJIOBOT'O ABUIKCHUA

yactul rasa. [llkana remneparyp Kenbuna

3.1.7

3.1.8

VpaBuenne Knaneiipona — Menpaeneesa.
3akoH JlanbTOHA
I"a3oBbIe 3akoHBI. M30mpoLecchl B HeanbHOM

ra3c¢ C IIOCTOAHHBIM KOJIHMYECTBOM BELICCTBA:

u30TEepMa, U30X0pa, n3obapa

3.1.9

TexHnyeckue yCTpOMCTBA: TEPMOMETD,

OGapomeTp




3.1.10

[IpakTueckue paboThl. M3mepeHue macchbl
BO3/lyXa B KJlacCHOM komHarte. VccnenoBaHue
3aBUCHUMOCTHU MEX]y [TapaMeTpaMu COCTOSIHUS

pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKHA

321

TepmonuHamuueckass cucrtema. BHyTpeHHsA
JHEPrusi TEPMOAUHAMHUYECKOM CHUCTEMBI H

CIIOCO0BI €€ N3MEHEHUS

3.2.2

KonuyecTBo Temnotel u pabora. BHyTpeHHSs

QHCPTIUA OAHOATOMHOI'O UACAJIbHOI'O Ir'a3a

3.2.3

Bunpl Temmonepenaun: TEIIONPOBOAHOCTD,
KOHBEKIIUS, U3JydeHHe. TermoéMKoCTh Tena.
VaenbHass TeIIIOEMKOCTH BemecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI ITPU TCTIJIOINICPEAAUC

3.24

3.2.5

IlepBb1it 3aKk0H TepMoauHAMUKU. [IpuMenenune
IIEPBOTO 3aKOHa TEPMOIUHAMUKHU K
u3omnpoieccaM. ['papuueckas uHTEpHIpeTaIys

paboThI raza

TemoBbie Mmamuubl. [IpUHIMIBL JEeHCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEPrUU
B TEIOBBIX MamwuHaX. KoadduuueHt
none3noro  gedctBus  (mamee —  KIIJI)

terioBor MamnHbl. [ukn Kapuo u ero KIT{

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKH.
Heobpatumocts mporeccoB B TPHUPOJE.
Termnossie IBUTATEIIN. DKO0JIOrHUECKUE

pOoOJIEMBI TEIIOIHEPTeTHKH

3.2.7

Texunueckue yCTpOICTBA: JIBUTATEIb
BHYTPEHHETO CropaHusl, OBITOBOI

XOJIOAUJIbHUK, KOHAUTTUOHCD

3.2.8

[Ipaktrueckue padbotel. U3Mepenue yaeapHou

TETLIOEMKOCTH

3.3

##HtPar#H## Al PET' ATHBIE COCTOSHNA BEHIECBA. ®A30BbBIE

I[NEPEXO/IbI




33.1

[TapooOpazoBanue u konaeHcanus. Mcnapenue
u KUIICHUE. VY nenvHas TeIuioTa
napoo6pazoBaHus. 3aBUCUMOCTh TEMIIEPATypbl

KHUIICHUS OT AaBJICHUA

3.3.2

AOcCoI0THasT W OTHOCHUTE/IbHAS BIIAYKHOCTh

BO3ayxa. HaceleHHbIi ap

3.3.3

TBépnoe TEJIO. Kpucranmnuueckue  u
amopQHble Tena. AHHU3OTPOIUS  CBOMCTB
KPHCTAJLJIOB. Kunkue KPUCTAJIBL.

COBpeMeHHHe MaTCpUaJIbl

3.34

[InaBneHve © KpucTtauMzanus. Y AenbHas

TertoTa rasienus. Cyomumanus

3.35

VYpaBHeHue TeraoBoro damxanca

3.3.6

TexHudeckue yCTpOMCTBAa: THUIPOMETP H
IICUXPOMETP,  KaJOpUMETp,  TEXHOJIOTMH
IIOJIy4eHHUSI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM

YHUCJIC HAHOMATCPHaJIOB, U HAHOTCXHOJIOTMU

3.3.7

[IpakTueckue paboTHI. Hsmepenue

BJIAJKHOCTH BO31yXa

SJIEKTPOAMMHAMUKA

4.1

#HH#HPar# O JIEKTPOCTATUKA

411

DnexTpuzanys Tei. DIeKTpudeckuii 3apsi. [Isa

BU A SJICKTPUICCKHUX 3apsAa10B

412

[TpoBonHMKH, JUDIJIEKTPUKA u

MIOJTYTIPOBOIHUKU

4.1.3

3aKoH COXPAHCHUS SJICKTPHUICCKOI'O 3apsiia

414

Bsaumopericteue 3apanos. 3akoH Kynona

415

DnekTpuueckoe  Tmodie. Hanpspxénnoctsb
AIIEKTPUUYECKOTO TOJISL. [Tpuniun
cyrepno3uiuu.  JluHUM  HANPSHKEHHOCTH

QJICKTPHUYCCKOI'0 ITOJIA

416

Pabora cmi1  3JEKTPOCTATHYECKOTO  TIOJIS.

Ilorenuuan. Pa3zHocTh MOTEHIIMAIOB

4.1.7

HpOBOI[HI/IKI/I U AUBJICKTPUKU B IMOCTOSIHHOM




QJICKTPUICCKOM II0JIC. ZII/ISJ'IGKTpI/ILIeCKaH

MIPOHUIIAEMOCTh
DNEKTPOEMKOCTB. Konnencarop.
41.8 DNEKTPOEMKOCTh  TUIOCKOTO  KOHICHCATOPA.
DHeprus 3apsyKEHHOT0 KOHAEHcaTopa
TexHudeckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
419 NEKTPOMETP, 3JIEKTPOCTATUYECKAsl 3alluTa,
o 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYHHBIN HPUHTED
4110 [TpakTueckue paboThL N3mepenue

SJICKTpOéMKOCTI/I KOHACHCATOPAa

4.2

HHHPart##TIIOCTOSHHBIN DJIEKTPUUECKUM TOK. TOKU B

PA3JIMYHBIX CPEAAX

421

VYcioBust  CyIIECTBOBaHUS MOCTOSTHHOTO
3JIEKTpUYECKOTO ToKa. Mctounuku Toka. Cuna

ToKa. [1oCTOAHHBIN TOK

422

423

HaHpH)KCHHC. 3akon Oma IJId ydacCTKa LCTn

QHCKTpI/I‘IeCKOC COITPOTHUBJICHUC. YaenbHOE

COIIPOTUBJICHUC BCIICCTBA

424

[TocnenoBarensHOE, napaiesIbHOE,

CMCIIAHHOC COCAMHEHUEC IIPOBOJHUKOB

4.2.5

Pabota snexkTpuueckoro Toka. 3akoH Jxoyis

— Jlenna

4.2.6

MoOUIHOCTB JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBkymas cuna (manee — DJC) u
BHYTPEHHEE CONPOTUBIICHHE HUCTOYHUKA TOKA.
3akoH Owma jand 1OJNHOM  (3aMKHYTOM)

SHCKTqueCKOﬁ OCIIN. KOpOTKOG 3aMBbIKaHHUC

428

DneKTpoHHas MPOBOJAUMOCTH TBEPABIX
METa/IOB.  3aBHCUMOCTh  COINPOTUBIICHHS
METaJUIOB oT TEeMIepaTyphl.

CBepXIpOBOIMMOCTD

4.2.9

Onextpuueckuid Tok B BakyyMme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

[NonynpoBonuuku. CoOCTBEHHAs U MPUMECHAas!
MPOBOJUMOCTh MOJYIPOBOAHUKOB. CBOMCTBa

p-n nepexona. [lonynpoBoaHUKOBBIE IPUOOPHI

4211

ONEeKTpUYeCKUid  TOK B DJIEKTPOJIMTaX.
ONeKTpoIuTHYECKast JUCCOLUALINS.

DNEeKTPOIH3

4212

QHCKTpI/I‘{eCKI/Iﬁ TOK B rasax.
CaMOCTOSITCNIBHBIE M = HECaMOCTOSTCIbHBIN
paspAana. PaznuuHble TUIIBI CAMOCTOSITEILHOT'O

paspsaa. Monnus. [lnazma

4213

TexHnuueckue YCTpOMCTBA: aMIepmeTp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHAr peBaTEIIbHBIC pUdOpHI,
AEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBJICHUS, BAKYYMHBIN IHox,
TEPMUCTOPBI u (oTOpE3UCTOPHI,

HOJIynpOBOZ[HHKOBBIfI AUO0J, raJibBaHHUKA

4.2.14

[IpakTuueckue paboTEHL. N3yuenue
CMEIIAHHOTO COEJUHEHUSI PE3UCTOPOB.
N3mepenne DJIC ucCTOUHHMKA TOKA U €ro
BHYTpPEHHEro comnpoTuBieHus. Habmomenue

QJICKTPOJIKU3a

11 KIIACC

Kox Konnposepsiemoro
pasnaena 3J1eMeHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

4

##HPari#MAI HUTHOE I1IOJIE. ODJIEKTPOMAI'HUTHAA MHAY KA

431

IlocTostHHBIE MarHuTel. B3aumonencTsue

IIOCTOSTHHBIX MarHuToB

4.3

432

MarnutHoe Tmone. Bektop MarHuTHOM
nHAyKuM.  [IpyuHmumn — cynepno3unuu.
JInann MarnutHOM wHAykuuu. Kaprtuna

JIMHUA ~ MarHUTHOM  MHIYKIUM  TIOJS




IIOCTOAHHBIX MarHuTOB

MarauTHoe T0Jie TMPOBOAHUKA C TOKOM.
KapTuna nuHuid mons IJIMHHOTO TPSIMOTO

IMPpOBOAHUMKA MW 3aMKHYTOI'O KOJIBIICBOI'O

433 MPOBOJIHUKA, KATYIMIKA C TOKOM. OIBIT
Opcrena. BzanmopeiicTBre NpoBOJHUKOB C
TOKOM
434 Cuna AmMniepa, €€ MOZyJIb ¥ HAaIlpaBJICHUE
Cuna JlopeHua, €€ MOAy/b U HalpaBJICHUE.
JIBr>keHHe — 3apsKEHHOM — 4acTHLbl B
435 OJTHOPOAHOM MarHutHoM 1one. PaGora
cuibl JlopeHia
4.3.6 SBneHue JIEeKTPOMAarHUTHON UHIYKITUN
4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKLIMA
O/1C unaykumu. 3aKOH 3J1€KTPOMarHuTHOM
4.38 nHaykiuu Papaes
BuxpeBoe snekrtpuueckoe mone. JJC
WHIYKIMUA B TMPOBOJHUKE, ABMXKYIIEMCS
43.9 MOCTYMATENbHO B OJJHOPOJHOM MarHUTHOM
nosue
4.3.10 [TpaBuio Jlenna
NHIyKTUBHOCTB. SIBJIEHHE CAMOMHIYKIIUH.
4311
OJ1C camomHayKImu
OHeprusi MarHWTHOTO IIOJISI KATYIIKH C
4.3.12
TOKOM
4.3.13 DJIeKTPOMAarHUTHOE TIOJIC
TexHuyeckue  yCTpOMCTBA: IIOCTOSIHHBIE
Mar"urhl, 3JIEKTPOMAarHUTHI,
43.14
AJEKTPOIBUTATENb, YCKOPUTEIHU
3JIEMEHTAPHBIX YACTUL, UHIYKIIMOHHAA I€Yb
[IpakTueckue paboThL Nzyuenne
4315 MarHUTHOTO MOJSI KaTyIUKH C TOKOM.

UccaenoBanye  ngelcTBUA  HOCTOSHHOIO

MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue




SBJICHHUA 3J'IeKTp0MaFHI/ITH0171 HHAYKIUH

KOJIEBAHMA 1 BOJIHbI

5.1

##HPart#MEX AHUWYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEFAHUA

5.11

Konebarensrnas  cuctema.  CBOOOIHBIE
konebanus. ['apmoHuyeckue KoneOaHus.
[lepuon, wactoTa, ammmuTysa u (asa

KoJIeOaHui

5.1.2

[IpyxuHHBI MasgTHUK. MaremMaTudecKkuil

MasiTHHUK

5.13

VYpaBHEeHHE TapMOHUYECKUX KOJIEOaHHIA.
Kunematuueckoe u JTMHAMUYECKOe

OIMCAaHME KOJIe0aTEeNbHOTO IBIKEHUS

5.14

[IpeBpamenue SHEPruu IpH
TapMOHUYECKHUX KOJIEOAHUSX. C3b
AMILTATYIBI Kosie0aHui HCXOJTHOM
BEJIMYMHBI C aMIUIUTYAaMH KoJjieOaHUil eé

CKOPOCTH U YCKOPEHHUs

5.15

Konebatenbublii  koHTYp.  CBOOOIHBIE
ANIEKTPOMAarHUTHBIE KoJIe0aHus B
U/IeAIbHOM  KoJieOaTelbHOM  KOHTYpE.
AHanoruss MEXIy MEXaHWYECKMMH U
3NIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna TomcoHa

5.1.6

3aKkoH COXpPAaHCHUA SHEPTHUU B HACAIILHOM

KOJIeOaTeIbHOM KOHTYPE

5.1.7

BbIHY)XIeHHBIE MEXaHUYECKHE KOJeOaHMUs.
Pe3onanc. Pe3onancHas KpHUBasl.
BeiHyKeHHBIE DJIEKTPOMarHUTHEIE

KoJIeOaHus.

5.1.8

5.1.9

Ilepemennsii  ToK.  CHHYCOMIAJIbHBIN
[IEPEMEHHBIN TOK.
MoiHoCcTh NIEPEMEHHOT0 TOKA.

AMIUIMTYTHO€ U JEUCTBYIOIECEC 3HAYCHHUE

CUJIbI TOKA U HAIIPSAXKCHUSA




5.1.10

Tpancdopmarop. [IponszBoactso, nepenaya
U NOTpeOJeHue 3JIEKTPUUECKON 3HEprumu.
DKOJIOrM4YecKre PUCKHU IPU IPOU3BOJCTBE
JIEKTPUIECKON SHEPIUH. Kynerypa
UCIIOJIb30BaHUS ANEKTPOIHEPT U B

MOBCEIHEBHOU YKU3HU

5.1.11

Texnndeckue ycTpoicTBa: cercmorpad,
ANEKTPUICCKHIA 3BOHOK, JIMHAA

QJICKTpOoIICpcaav

5.1.12

[IpakTrueckne pabotel. HMccnemoBanue
3aBUCHMOCTH TEpHoJa MajblX KosieOaHuit
rpy3a Ha HUTU OT JJIMHBl HUTH U MacChl
rpy3a. MccienoBanue nepeMeHHOIO TOKa B
HEeNW W3 TIOCJIEAOBATENIEHO COCIMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pPe3UCTopa

5.2

##HPart#MEX AHUMYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBUS
pactipoctpanenus.  Ilepuon.  CkopocTb
paclpocTpaHeHWss W JJIMHA  BOJIHBIL.

HonepeqHHe U IMPOAOJIbHBIC BOJITHBI

5.2.2

#H##Par### Nurepbepenuusa u audpakus

MCXaHHNYCCKHNX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3Byka

524

DONEKTPOMarHUTHBIE  BOJHBL. Y CJIOBHS
U3ITy4EHUS  AJIEKTPOMArHUTHBIX  BOJIH.
B3aumuast opuenTanusa BextopoB E, B u v

B 2JIEKTPOMArHUTHOM BOJIHE B BaKyyMe

5.25

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTpa)KeHHE, MpeIOMIICHUE, MOIIpH3aLus,
mippakuus, wuHTepdepeHuus. CKopocTb

OJICKTPOMAarduTHBIX BOJIH

5.2.6

Ixana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpumeneHnre >MeKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY




5.2.7

[TpuHIUTIBI PATUOCBSA3M WM TEICBHICHUS.
Panuonoxarus. DJIEKTPOMAarHUTHOE

3arpsi3HEHUE OKpYXKaroulei cpeabl

5.2.8

TexHuueckue yCTpPOWCTBA: MY3BIKAJIBHBIC
MHCTPYMEHTBI, YJIBTpa3ByKOBast
JUAarHoCTHKa B TEXHUKE U MEAMIIMHE,
pamap,  palHONPUEMHUK,  TEIEBU30D,

anTeHHa, Tenedon, CBY-neun

5.3

#HH#ParHH#OII TUKA

531

[IpsimonuHeiHOE pachpocTpaHEeHUEe CBeTa

B OJIHOpOAHOM cpene. JIyd cBeTa

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS
cseta. [locTpoenne n300paskeHuii B INIOCKOM

3epkaie

5.3.3

[penomiieHne cBeta. 3aKOHBI MPEITOMIICHHS
CBETa. AOCOJIFOTHBIN oKasarelib

IIPEJIOMIICHUS

534

ITomnoe BHYTPCHHCC OTpa’KCHUC.
Hpez[eanLIﬁ yroJi moOJIHOT'O BHYTPCHHCTO

OTPAKCHUA

5.35

Hucnepcusi  cBeta. ClOXHBIA  COCTaB

Oemoro cBeta. llger

5.3.6

Cobwuparonue W PpacCceUBAIONINE JIUH3BIL.
Tonkass nwH3a. DOKYCHOE pPACCTOSHUE W
OIITHYCCKas cuiia TOHKOU JIMH3BI.
[TocTpoenne n300pakeHui B COOMPAIOIIIMX
W paccemBaomux JuH3ax. Dopmyna
TOHKOW JIMH3BI. YBEJIHYCHUE, JaBacMocC

JIMH30U

5.3.7

5.3.8

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON

OIITUKH

Wnrepdepennus  cBeta.  KorepeHTHble
HCTOYHUKH. Ycenous HaOII0IeHUS
MaKCHUMYyMOB u MHHHUMYMOB B

UHTepGEPEHIIMOHHOW KapTHHE OT JBYX




CI/IH(l)aSHLIX KOT'CpCHTHBIX UICTOYHHKOB

Hudpakuust  cBera.  udpakiuonnas

peméTka. YcnoBue HaOMIOEHUS TJIABHBIX

5.3.9 MaKCUMYMOB npu NaJCHUN
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPAKIUOHHYIO PEILETKY
5.3.10 [Monsipu3zanus ceera
TexHuyeckue ycTpoOMCTBAa: OUKH, JIyIa,
doToanmapar, NPOSKIUOHHBIA ammapar,
5.3.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAS
OTITHKA, nudpaKImoHHAs peréTka,
TIOJISIPO]T
[IpakTnueckue paboThL. N3mepenue
5312 nokaszatensi mpenomiieHus. VccnemnoBaHue

CBOMCTB  W300pakeHM B  JIMH3aX.

Ha6J’IIOIICHI/IG AUCIICPCHUHU CBCTA

BJIEMEHTbI CHELIMAJIBHOU TEOPMU OTHOCUTEJIBHOCTU

6.1

rpaHHLU:I NNPpUMCHUMOCTHU KJIACCUYECKOMU
MCXaHHKH. HOCTy.]'IaTLI TCOPUU
OTHOCUTCJIIbHOCTH: HWHBApUAHTHOCTDH
MOAYJId CKOPOCTH CBE€Ta B  BAKYYMC,

MPUHIIMI OTHOCUTEJIBHOCTH DUHINITEHHA

6.2

OTHOCHTENLHOCTD OOJHOBPECMCHHOCTH.
33M€)IJ'I€HI/I€ BpEMCHU W COKpPAIICHUC

JJIMHBI

6.3

DHeprus U UMITYJIbC CBOOOHON YaCTHIIBI

6.4

CBs3p MacChl C 3HEPrHEH U MMIYJILCOM
CBOOOIHOW YacTUIBl. ODHEPrusi MOKOS

CcBOOOJHOI YaCTHULIBI

KBAHTOBAS ®U3UKA

7.1

##Par###JIEMEHTHI KBAHTOBOU OITTUKU

7.1.1

®otonbl. Dopmyna [lnanka cBs3u sHEPrun
doroHa ¢ ero 4dYactoroil. OHeprus H

UMITYJIbC (pOTOHA




7.1.2

OTtkpeiTHE U HccienoBanne Gorodddexra.

OIBITEI AT. Cronerona. 3aKOHBI

dhoTtorddexra

7.13

VYpaBHeHue DOHHIITERHA IS

dorodrddekra. «KpacnHas TpaHUIIA»

doroaddexra

714

JHaBnenue ceera. OnbiTel I1.H. JIeObenena

7.15

XHUMHUYECKOE ﬂeﬁCTBHe CBCTa

7.1.6

TexHudeckue ycTpoucTBa: (HOTOIEMEHT,
dboTonaTumK, COJTHEYHAS Oarapes,

CBETOIMO/

7.2

CTPOEHUE ATOMA

721

Monens atoma Tomcona. OMBITE
Pesepdopa o uccieqoBaHuio CTpOSHUS

aToMa. HnaHeTapHasI MOACIb aToOMa

722

IlocTynatel bopa. N3nydenue U
noryiomeHue (OTOHOB MpU  IEpexoie
aToMa C OJHOTO YPOBHS OJHEpPrHMM Ha
npyroi. Bunbl criektpoB. CrieKTp ypOBHEU

SHEPTUU aToMa BOAOPOIa

7.2.3

BonHoBEIE cBolicTBa 4acTull. BOJHEI 1€
Bporins. KopnyckynsipHO-BOITHOBOI
nyanmu3Mm. Judpakmuss 3JIeKTpOHOB  HA

KpUCTajiax

724

CroHTaHHOE H BBIHYKJICHHOC H3JIYYCHHC.

YCcTpoHCTBO M TpUHLIMT paboTHI Ja3epa

725

TexHuueckue ycTpoucTBa: CHEKTPaIbHBIN
aHanmu3 (CIEeKTPOCKOI), Jla3ep, KBAaHTOBBIM

KOMIIBKOTEPD

7.2.6

[Ipaktuueckue  pabotel.  HaGmronenue

JINHEMYaTOro CeKkTpa

7.3

ATOMHOE 41PO

7.3.1

Mertoapl  HAaOMIOAEGHUS U PETHCTPALUH

OJICMCHTAPHBIX YaCTHUI]




7.3.2

OTKpbITHE  PATUOAKTUBHOCTU.  OMBITHI
Pezepdopna mo ompeneneHuio cocraBa
palIuOaKTUBHOro u3iaydeHus. (CBoMCTBa
anbda-, 6eta-, ramma-usnyueHus. BiausiHue

PaaArOaKTUBHOCTHU Ha KMBBIC OPraHU3MbI

7.3.3

OTkpbITHE  TPOTOHA U HEUTpPOHA.
Hyxnonnass moxens simpa ['eitzenbepra —
WBanenko. 3apsa siapa. MaccoBoe 4YuCIO

sapa. M3oromnsl

734

Anwa-pacnas. DJeKTPOHHBIN u
MO3UTPOHHBIN OeTa-pacra. I'amma-
U3ITy4eHHUE. 3aKOH  paJMOAKTHBHOTO

pacnana

7.3.5

OHeprusi CBA3M  HYKJIOHOB B  SIpe.

SAnepusie cwibl. [ledekt Maccs sapa

7.3.6

Anepuble peakuuu. JleneHne U CHHTE3

saaep

7.3.7

S nepHslit peaxrop. TepMosiiepHbIN
cuHre3. [IpoGieMbl ¥  MEPCHIEKTUBBI
AIEPHOM  DHEPreTUKU.  ODKOJIOTMYECKHE

ACHEKTHI SIEPHOI SHEPreTUKU

7.3.8

DreMeHTapHbIe YaCTHUIIBI. OTtxkpbITHE
IIO3UTPOHA. DyHaMEHTAJIBHBIE

B3aUMOIEHCTBUS

7.3.9

TexHU4eCKue  yCTpPOMCTBA:  JIO3UMETP,
Kamepa BuibcoHa, sepHBIA  peakTop,

atoMHas oomOa

7.3.10

[lpaktnueckue pabotel. MccnenoBanue
TPEKOB YaCTHUIL (mo TOTOBBIM

¢doTorpadusam)

OJIEMEHTBI ACTPOOU3NKHU

8.1

Bun 3Bé3mHoro ueba. Co3Be3gus, sipkue

3Bé3}ILI, IIaHETHI, UX BUJAUMOC JBHIKCHUC

8.2

Comgeuynass cucrema. lUra”HeTsl 3€MHOM




T'PYIIIIBL. IImaneThI-rUrafnThI n ux
CIIYTHUKH, KapJIMKOBBIC IIJIAHCTHI. Mamngie

Tena CoTHEYHOH CUCTEMBI

8.3

Comunie,  dortochepa u  armocdepa.

ConHeuHast akTUBHOCTD

8.4

Nctounuk sHeprun ComHIa U 3BE3]1

8.5

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH:
Macca, CBETUMOCTh, pPaJinyc, TEMIEpaTypa,
HX B3alMOCBS3b. Juarpamma
«CTICKTPAJIBHBIA KJIACC — CBETUMOCTBY.
3BE3MBl TVIABHOM  IOCJIEAOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IJIA

3BE3]1 TTIABHOM MOCIeI0BATCILHOCTH

8.6

##Par###BayTpennee cTpoeHue 3BE3L.
COBpeMeHHBIG MMpeaACTaBJICHUA 0
MPOUCXOXAeHNH H 3Boronuu ColHIA |

3BE31. DTanbl )KU3HU 3BE3

8.7

Mneunsii  Ilyre — Hama I'anakrtuka.
CrnnpanbHas cTpykrypa  lamaktukwy,
pacrpezeineHie 3BE3N, rasa U IbLIM.
[lonoxenne wu paBuwxenue ConaHua B
lamaktuke. Ilmockas wu  chepuueckas

HoJICUCTEMEI I aJTakTHKU

8.8

Tuner ramaxtuk. Paauorajaktuku U

KBa3apbl. YEpHBIE NBIPHI B iIpaxX raJIAKTHK

8.9

Bcenennas.  Pacmpenne — BcelleHHOM.
3akon Xa0O0Oma. PasOeranve rajakTuk.
Bospact u paguyc Bcenennou, Teopus
bosbmoro B3peiBa. Mogens  «ropsuen

Bcenennoii». PenukroBoe H3JIYYCHUC

8.10

MacmrabHast ~ cTpykrypa  BceneHHoii.
Meraranaktuka. Hepeménubie mpoOaemMbI

ACTPOHOMHH




YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU

HUHTEPHET






