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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTesibHOM MporpaMmsbl, npeactaBieHHbIX B @I'OC COO, a Takxke
c yuéroM (enepasbHONH paboueid mporpamMmbl BocnuTaHus W KoHmenmuwm
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaqu3yoilux OCHOBHbIE 00pa30BaTEIbHbIEC IPOTPAMMBI.

[Iporpamma no usuke onpenenseT o0s3aTeIbHOE NPEIMETHOE COIEpIKAHNUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCJIEI0BATEIbHOCTh U3YUEHHUS TEM M pPa3JeioB
y4e0HOro TpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW OOy4arol[uXcsl.
[TporpamMMa 1o ¢u3uke Aa€T MpEeACTaBICHHE O LEIAX, COAEpKaHMU, OOIIeil
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriryoJIEHHOM YpOBHE.

Nzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4i MPO(PEeCCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HUHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
OoOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJLKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DPU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIMATIbHOCTSIM.

B nporpamme no ¢pusmke onpenenstoTcs iIaHupyeMble pe3ysibTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUS: JHWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOM 1Jisi pa3pabOTKuM TpeOOBAHMM K JMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOyYarolUXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 001Iero oopa3oBaHus Ha yriTyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-AESATEIIbHOCTHBIN TOIXO/.

[Iporpamma no gu3uKe BKIIOUYACT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YyJIbTAaThI IO FOJaM O0yUYCHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUUTENIIMHU (DU3HUKH JIJISI COCTABJICHHS CBOMX Pab0YHX MpOTrpamM.

[TporpamMMa no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUHUTENECH U
NPEIOCTaBIIET BO3MOXKHOCTU Il peaju3alid Pa3IUYHbIX METOJUYECKHUX
HNOJXOJOB K NpenoAaBaHuio0 (U3UKH HAa YIIyOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHeHUs1 00s3aTeNFHON YaCTH COAEPIKaHMS Kypca.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»xkatoieM mupe. LLkompHbINH Kype (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOe pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPTreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBOWcTBaMu. M3yudenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOy4aronierocsi, B GOpMHUpOBaHNE YMEHUI MPUMEHSTh HAYYHBIN METOJ| MO3HAHUS
IIPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUHM C HEW KypC SIBISIETCSI JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DHU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCS
(GbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnonaracT HMCIOJb30BAHUE
I'YMaHUTAPHOTO TMOTEHIMaNIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M pPa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MPEAnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOMIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS JJIEMEHTOB
COJlep)KaHMs, TOCBAIIEHHBIX OSKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM pallOHAIBHOTO MPUPOOTIOIB30BAHUS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBytomero ¢akropa ydeOHOro mporecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMUYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUECKHE OIBITHI MPU HU3YYEHUU HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECcKoro npakTukyMma. B mepBom ciyuae mpakTuKyM
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamusi padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLIECCe
u3ydeHus paszaena (temsl). IIpu 3ToM mox paGoTamu NpakTHMKyMa HOHHUMAETCs
CaMOCTOATEJIHOE  HCCIEAOBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpeJCTaBiIeHAa €IWHBIM IepeyHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTHUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMHU 00pa30BaTEIbHOrO MPOIEcca UCXOI1 U3 OCOOEHHOCTEN OYPOUHOTO
IUTAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. I[lpm stom obecneunBaeTcs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSIMH IIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHuE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A1t pacuETHBIX 3a7a4 MPUOPUTETOM SIBIIIOTCS 33a4H C SBHO 33JaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjliena Kypca, TaK MU HUHTETpUpys
PUMEHEHNE 3HAaHUI U3 Pa3HbIX pa3aenoB. i Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’KarolIeH JKM3HM, TpeOyromue BeIOopa (hU3nIeCKOn
MOJIEJH JIUIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pusuku yriyOs€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCJOBUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE ISl BBIMOJIHEHUS yKa3aHHBIX B IPOrpaMMe MO0 PU3NKE YUEHUUECKUX
OMBITOB, JAOOPATOPHBIX PadOT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI W3y4aeMbIX SIBJICHUW M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTETHLHBIX CHUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUHA.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoBaHHE UWHTEpeca M CTPEeMJICHUS OOydYalomMXCd K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTaBICHUN O HAYYHOM METOJAE MO3HaHHUS U (popMHupoBaHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (U3UUYECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PU3MKK AJI Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalPaBJICHHH.

JlocTxeHne 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3yyeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHY0  (DU3UKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMUpOBaHKUE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUeCKOil
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUEecKOn
MOJENIM, AJEKBaTHOW YCJIOBMSM 3a/lauyd, B TOM 4YHUCIE 3aJa4 HWH)KEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M MPUHILMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHHUS
¢u3nyeCKuX IKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTaluud HHpOpMaIuH,
OTpEENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yibTaTa,

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccrnoHaIbHON ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeObHoro mnpeamera «duszmka» Ha YpOBHE CpEIHET0 O0OIIero
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 wacoB (5 4acoB B HENEIIO),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
npoBeneHusT J1abOpaTopHbIX pPabOT U OMBITOB € YYETOM HMHAMBUAYAJIbHBIX

0COOEHHOCTEN 00yYaroIUXCl.
COJAEPKAHUE OBYYEHUSA

10 KVIACC

Paszgen 1. Hay4Hnblii MeTOA MO3HAHUS IPUPOABI.

®dusuka — pyHIaMeHTaNbHas HayKa o npupojie. HayuHslii MeTos1 o3HaHus U
METO/Ibl UCCIIEI0BaHUS (PU3NYECKUX SIBICHUH.

DKCHEpUMEHT M TEOpUs B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHnue u
HKCIIEPUMEHT B (DU3HKE.

CrocoObl m3MepeHusi (U3UYECKUX BEJIMYMH (aHAJIOTOBbIE U IU(pOBBIC
U3MEpUTEINIbHbIE TPUOOPHI, KOMITbIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHHd  (U3MYECKUX  BeIWYMH  (a0CoNIOTHas |
OTHOCHUTEJIbHAS).

MonenupoBanue (u3NYECKUX SBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCOJIIOTHO TBEPAOE TEINO, UACANIbHAS XKUAKOCTb, UICANIbHBIN a3, TOUSUHBIH 3apsin).
['unore3a. PU3NYECKUl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTH. PHU3nyeckas TeOpHsl.

Ponb m mMecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKmMuKym.

M3mepenne cuiibl TOKa M HAPSKEHUS B LIEMU TOCTOSIHHOTO TOKa IMPHU OMOIIN
aHAJIOTOBBIX U IIU(MPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl nzmepeHus
(bu3nYECKUX BETMYHH MIPH MOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmxeHre. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema oTcyéra.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.



Paguyc-BekTop MaTepuasbHOM TOYKH, €ro MNPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekrtopus.

[lepemenienne, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUaJIbHOW TOYKHM, UX MPOEKUUMH HA OCH CUCTEMbI KOOpPIHMHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MAaTEPUATIbHOM TOYKH OT BPEMEHHU U UX
rpaduKHu.

CBoOonHoe majeHue. YckopeHue cBOOOAHOrO majeHus. [[BukeHue Tena,
OpOIIEHHOr0 TOJ YTIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS] MaTEPUAIbHON TOYKH OT BPEMEHU U MX T'pa(UKH.

KpuBonmHenHOe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKpY>KHOCTH. YTJIOBasi M JUHEHHass ckopocThb. [lepmon m yacrora oOpalieHus.
[lenTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TaHMCHIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOYKH.

TexHu4yeckrue yCTPOMCTBA W TEXHOJIOTMYECKHE MPOLECCHL: CHUIAOMETD,
JBU>)KECHUE CHAPSAIOB, LIEMIHBIE, IIIECTEPEHYATHIE U PEMEHHBIE IEPEIAYN, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopens cucTeMbl OTCUETA, WILTIOCTPALMSA KMHEMATUYECKUX XapAKTEPHUCTHUK
JIBYDKCHUS.

CriocoObl ucciieI0BaHUs TBUKEHU.

Wnmroctpanys npenebHoro nepexoa 1 UsMepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBMKEHUN ¢ MCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyXE U B PaA3PEKEHHOM ITPOCTPAHCTBE.

HaGnrogenue aABMKeHUs Tena, OPOLIEHHOIO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpasnenue CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIoBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTEN, TPACKTOPUIM, CKOPOCTEN IBUKEHUS OJHOTO U TOTO XKE TENa
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LIEIBIO ONPEAEICHUs MITHOBEHHOU
CKOPOCTH.

N3mepeHne yCcKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKECHHUH
10 HAKJIOHHOM TIOCKOCTH.

HccenenoBanre 3aBUCHMOCTH IIyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBHKEHUU.



W3mepenne  yckopeHuss  CBOOOJHOTO ITaJICHNS (PEKOMEHI0BaHO
WCITOJIb30BaHUE IUGPOBOIA TabOpaTOpUN).

N3yuyenue NBUKEHUS Tela, OpPOILIEHHOIO FTOPU30HTAIBHO. [IpoBepka runoressl
O TPSAMOM MPOMOPIUOHAIBHON 3aBUCHUMOCTH MEXKIY OalbHOCTBIO TOJNETA U
Ha4yaJbHON CKOPOCTBIO TEIIA.

WN3ydeHne IBWKEHMS Tella IO OKPYKHOCTH C NOCTOSIHHOM II0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJia OOpalleHUs] KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpoB.

Tema 2. /lunamuxa.

[lepBoii 3akoH HprotoHa. MHepumaneHble cucTteMmsl oTcyéTa. [lpmHDMN
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpENETICHUE,
IPUMEDHI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uinuy Cuil.

Bropoit 3akoH HproTOHa 111 MaTepranbHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHUS. OKBUBAJICHTHOCTh T'PABUTALIMOHHON W
VHEPTHOU MAaCCBI.

Cuna TsxkecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaIeHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT Treorpapuueckoil mupoTsl. J[BrkeHrne HEOECHBIX Tell
Y UX CIIyTHUKOB. 3akoHbl Kerepa. IlepBasg kocMuueckast CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBuKylerocs ¢
YCKOpPEHHEM.

Cuina tpenusi. Cyxoe Tpenne. Cuiia TpeHUs CKOJIbKEHUS U CUJIa TPEHHUS TTOKOS.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TEJA B KUIKOCTH UIIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JBU)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenue nBUKEHUs Tell B MHEPIUAIbHBIX U HEMHEPIHMAIBHBIX CUCTEMAaX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX HWIMHAPOB WIM MIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOIIEH NPUIIOKEHHBIX K TEITy CHJI C IPOU3BEICHUEM
Macchbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHII, BOBHHKAIOIINUX B PE3YJIbTATE B3aUMOIECUCTBUS TEIL.

N3mepenue Macce 1o B3auMOACHCTBUIO.



HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MA/ICHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

W3mepeHne paBHOJAEHCTBYIOLIEH CUJI IPH JBMXKEHHHM OpyCKa 10 HAaKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TruUIOTE3bl O HE3aBUCUMOCTH BPEMEHM JBUXKEHUSI Opycka IIo
HAKJIOHHOM IUTOCKOCTH HAa 33JJaHHOE PACCTOSTHUE OT €r0 MacChl.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3UHOBOM 00pasIie, OT ux aedopMariui.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne koadduimenta TpeHUs MO BEIUYHHE YIIIOBOro KoddduiimeHrta
3aBucUMOCTH Frp(N).

HccnenoBanue NBHKEHHsI OpycKa IO HAKIOHHOM IUIOCKOCTH € EPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSI.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHJbl OTHOCUTEIBHO OCHM BpauieHus. llnedo cuibl.
CnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroiiunBoe, HeYyCTOHYNBOE, O€3pa3IMIHOC PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME TPOLECCHl: KPOHIITENH,
CTPOUTEIIBHBIN KpaH, peléTyaTbie KOHCTPYKIIUH.

Hemoncmpauuu.

Y cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue yclIOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydyeHne ycTOMUMBOCTHA TBEPAOTO TEJIA, UMEIOLIEr0 IUIOIIAAb OIOPBbI.

Tema 4. 3axkonsl coxpanenusn é mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaAIbHBIX TOYEK. L[eHTp macc
CUCTEMbl MAaTEpUATIBHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

NMnynbe CUITbl M UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXPAHEHUSI UMITYJIbCA.



PeakTnBHOE BMXEHUE.

MoMeHT umnysbca MaTepHabHOW TOYKM. lIpencraBieHne o coxXpaHEHHH
MOMEHTA UMITYJIbCAa B IEHTPAJIbHBIX MOJIAX.

PabGora cunbl Ha MaJoM M Ha KOHEYHOM IepemelieHuu. I'paduueckoe
pecTaBiIeHUE PadOThI CHIIBI.

MoniHOCTb CUIIBI.

Kunernueckasi 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETHYECKOW SHEPTUH MATEPUATIbHON TOUKHU.

[loTeHIManbHble W HENOTCHIMAIbHbIC CWIbL. lloTeHIManbHAsT 3HEprus.
[ToreHunanbHast sHEprus ynpyro aegopMupoBaHHON NpyxuHbl. lloTeHnuanbHas
DHEPIUs TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmansHas sHeprus tena
B TPAaBUTALIMOHHOM MOJi€ OJHOPOAHOro mapa (BHyTpU W BHE mapa). Bropas
KOCMHMYECKast CKOPOCTb. TpeThbst KOCMUYECKast CKOPOCTb.

CBsi3b pabOThI HEMMOTEHIIMAIBHBIX CUJI C U3MEHEHHEM MEXaHHUUECKON SHEPTUU
CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenne bepHymu i MACATBbHOM KUAKOCTH KAaK CJIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTpoMCTBa U TEXHOJIOTMYECKUE MPOLECCHI: IBUKCHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

N3mepeHne MOITHOCTH CHUJTBI.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHNUU PabOTHI.

B3anmHble TNpeBpallieHHs] KMHETHYECKOM WM IMOTEHUHAIBHOW JHEPruil NpH
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

N3mepeHne nMmyJiibea Teia o TOpMO3HOMY IMYTH.

N3mepenune cuiibl TATH, CKOPOCTH MOJIETH DJIEKTPOMOOUIISE U MOILIHOCTH CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCa IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY IYTH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON HEPTUU TPYKUHBI C paObOTON CHIIBI
TPEHUs.

Omnpenenenve paOOTHl CHIIBI TPEHUS NPU JIBWKEHUHM Teja MO HAKJIOHHOMN
IIJIOCKOCTH.



Pasznen 3. MousekyJisipHasi pu3MKa 4 TEPMOJAMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUA MOJIEKYJIsIpHO-KuHeTnYeckod Tteopun (MKT), ux
onbITHOE 00ocHOBaHue. [nddy3us. bpoyHOBCcKkoe NBHKEHHE. XapaKTep IBHKECHHUS
Y B3aWMOJICHCTBUS YACTHI[ BeUleCTBA. MoOJenu CTPOEHUs Tra3oB, KHAKOCTEH WU
TBEPBIX TEJI U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTostHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mepenus. Illkama
temneparyp Llenbcus.

Mopenbs uaealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHUIBI
ra3a JBUKYTCS XaOTUYECKU U HE B3AUMOJIEHCTBYIOT APYT C IPYTrOM.

['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomtoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon lansToHa. M3ompoieccsl B
UJCATbHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMA, H30X0Pa, U300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  DJHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBs13p a0CONMIOTHON TEMIEpaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEAHEN
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
0apoMeTp, MoTy4eHre HaHOMAaTEPHAJIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita HlTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopnenu KpucTauInuecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

HccnenoBanre mpouecca YCTAHOBJIEHHUS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoit 1aboparopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.



Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmogunamuueckas (T[[) cucrema. 3amaHue BHEIIHUX YCIOBUW IS
TEPMOAMHAMHMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE nTapaMeTphl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEAHUE 3HAYCHUS BEJIMYUH, OMUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawyano TepmoauHamMukd. (CaMONpPOU3BOJIBHAS — peJaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpPaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaX€HUE JUIsi BHYTPEHHEW SHEPIUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMmrepaTypbl. BeipakeHue il BHyTpEHHEU SHEPTUU OJHOATOMHOTO HJ€aJbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DOnemeHTapHas pabota B TepMoArHaAMuUKe. Berancienue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuus,
TEIJIONPOBOJAHOCTD, U3ITy4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tenma. YAelnbHass W MOJISIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacu€r kommuecTBa TemIOThl mpu Temonepenaye. I[lonstue o0
aauabaTHOM TIpoIiecce.

IIepBbIil 3aK0H TepMOIUHAMUKU. BHyTpeHHs1s1 sHeprusa. KoamyecTBo TernoTel
u paboTa Kak Mepbl W3MEHEHHUS BHYTPEHHEW DSHEPrUU TEPMOIMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0H TepMOIMHAMUKY 7151 PABHOBECHBIX MPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKON CUCTEMBbI MPOXOAUT €AUHCTBEHHAs
aauabaTta. AOCOJIFOTHAs TeMIepaTypa.

BTopoi 3aK0OH TEPMOIMHAMUKH 711 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaTh TEIIOTY OT 00Jiee X0JIOMHOTO Tea K 0oJjiee HarpeToMy 0e3 KOMITIEHCAIlUU
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[TpuHumme! gercTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHUE MPOLIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AlUs «TEIJIOBBIX» OTXOJIOB C



WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHNIECKOTO TOTUTMBA JIJIS
BBIPA0OTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTUU.

Jemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nyuiHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue anqnabaTHOTO Mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliecca OCThIBaHUS BEIIECTRA.

HccnenoBanue anquabaTHOTO MpoIecca.

N3ydeHne B3aMMOCBA3UM DHEPTHUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEeMIEPATypPhl KUTICHUS KUTKOCTEH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHieHcalus. icnapenue u kunenue. Y iejibHas TerioTa
apooOpa3oBaHUsI.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO IMapa OT TEMIIEPATyPhl, UX HE3aBUCUMOCTH OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpaTyphbl KUTICHUS OT JaBJICHUS B
KUJKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctayuyioB. [lnmaBieHne W KpuctasMzanusa. YJeJbHas TemioTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue n cxxatue. Casur. Moayis FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
paciiipenue. AHTAapMOHHU3M TEIUIOBBIX KOJIeOaHUM YacTHIl BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEpTUn B Pa30BBIX MEPEXOIaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTspKkeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanumisipasie siBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA HM  TEXHOJIOTMYECKHE TMPOILIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpauyuu.



TemnnoBoe pacmMpeHue.

CBoiicTBa HACBHIIIEHHBIX NTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTABJICHHM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.

Kanumisipasie ABiIeHUS.

Mopenu HEHbFOTOHOBCKOW JKHUJIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Habmronenue manbix aedopmariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUs )KUIKOCTEN.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MAapoB B
IIOMEILECHUH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue monyns FOHra.

HccnenoBanre 3aBUCMMOCTH  JaeopMallid  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CUJIBI.

Pa3znen 4. DiaekTpoauHaAMMKA.

Tema 1. Inexkmpuueckoe noie.

OJNeKTpu3aluss Tel U €€ MPOSBICHMS. OJJNEKTpUYECKUU 3apan. JIBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DneMeHTapHbIN 3JIEKTPUUYECKHN 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOTO 3apsa.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsokéanocts  anekTpuueckoro  moss.  [lpoOueiid  3apsa.  Jlunuwu
HaIpsKEHHOCTH DJIEKTPUUECKOTO MoJs. OJHOPOIHOE AIEKTPUUYECKOE TOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOIO ITOJA. Pa3HOCTH MOTEHIMATIOB U
HanpspkeHue. [loreHnumanpHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOoJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTU
NOTEHIIMANIOB JJIl  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOrO, TaK u
HEOJIHOPOHOTO).

[IpuHIMIT CYyNIEPIIO3UIIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PAaBHOMEPHO 3aps>KEHHOro mo o0béMy Imapa. Ilose paBHOMEpHO 3apsKEHHOU



OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUN HANpsHKEHHOCTHM 3TUX TMOJEH U
DKBHUITOTEHIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPs/IOB.

JusnexTpuku B AIEKTPOCTATUYECKOM oJie. Jupnexktpruyeckas
MIPOHUIIAEMOCTh BEIIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJICHCATOpA.

[TapannenbHOE cCoeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHMEe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SIIEKTPUUECKOM IMOJIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JIJIEKTPOCKOII,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MIIEHHUE 3JIEKTPOIpPHOOpOB,
KOHJIeHcaTophbl, reHepaTop Bau ae ['paada.

Jemoncmpayuu.

VY CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTUH.

Mopens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIOMIAau
IIJJACTUH, PACCTOSTHUAS MEXAY HUMH U AUIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

OneHka CHIT B3aMMOJICHCTBUS 3apPSKEHHBIX TEJL.

HabGnrogenue npeBpalleHus SHEPTUH 3apsHKEHHOTO0 KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANOIA.

N3ydeHne npoTekaHns TOKa B LEMH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEILHOM COEAUHEHNH KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuina toka. [TocTosiHHBIN TOK.

VYcnoBust CylneCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D1C é.

3akoH OMa /J1s ydacTKa LEIH.



DIEeKTPUYECKOE CONPOTUBIICHUE. 3aBUCUMOCTh COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U IUIOMIAJ TOMEPEYHOTO CEUCHHS. Y JIeNbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBiE¢HHBIX AekTpruueckux menei. [IpaBmia Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoymns—JIenma.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/sieMas Ha
pe3ucrope.

OJIC u BHyTpeHHEE COPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1s1 TOJTHOM
(3aMKHYTOM) dJeKTpuyecKkod 1enu. MOIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHUE.

KonpencaTop B 11enu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOCTBA W TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA OT HANpsOKEHUs A PEe3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIPsKEHHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaJIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrniocoObl coeMHeHHUs UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

Yuenuueckuit sxkcnepumenm, navopamopnsvie padomul, nPAKMUKyM.

HccenenoBanre CMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesa u3MepeHus: amnepMerpa (BoJIbTMETPa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBJICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEK/y MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.



HccnenoBanre 3aBUCUMOCTH TMOJIE3HON MOIIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznuunbix cpeodax.

DJIEKTpUYECKAasi MPOBOAUMOCTHh  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOJAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTbh COINPOTUBICHUS METAIOB OT
temnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUUEeCKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKWY. Cob6cTBeHHas U IpUMECHast MIPOBOJAUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akoHbl Dapanes 11 AIEKTPOIIN3a.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO paspsiaa. Monuus. [lna3ma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE IMPUMEHEHUE: Tra3opa3psiaHbIe
JIaMIIbl, 3JIEKTPOHHO-TyueBasi TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JTUOJ,
TpaH3UCTOP, (POTOANO, CBETOIUO/I, TaJIbBaHUKA, paUHUPOBAHKE ME/IH, BBITLJIABKA
ATIOMUHUS, YJIEKTPOHHAS MUKPOCKOITHS.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbI 2JIeKTpoau3a Papases.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHeHUE POBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOAMMOCTD AUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HaGmronenue amextpoiusa.

N3mepeHue 3apsiaa OJHOBAICHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTHM  CONPOTHUBJICHUSI ~ TEPMOpPE3UCTOpA  OT
TeMIepaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUO/A.

Du3nvecKuil MPAKTUKYM.

Crioco6b1 n3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pasaenax «YUEHHYECKUW  AKCHEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).



MexnpeaMeTHbie CBA3H.

Nzyuenue xypca pusukn yriayoa€HHOTo ypoBHS B 10 K1acce oCymecTBIIEeTCS
C Y4ETOM COAEpKATEeIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OHOJOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Mestcnpeomemnple nOHAMUSA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYYHO20
nOo3HaHuA: SIBICHWE, HAYYHBIA (PakT, TWmoTe3a, (pu3mdeckas BEIWYWHA, 3aKOH,
Teopwsi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEINPOBaHUE, MOJEIb, H3MEpPCHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuxka: pelleHHWE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHomerpudyeckue QyHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
BekTophl 1 X MPOEKIIMU HA OCH KOOPJIUHAT, CIIOKEHHUE BEKTOPOB.

Buonozcusa: mexanuieckoe NBWKEHHE B *KUBOM npupoje, nuddysus, ocmoc,
TEIJIO00OMEH JKMBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOMIEH Cpeibl,
yTUIN3alusl OUOOPraHMYECKOro TOIUIMBA JUISi BBIPAOOTKU «TEIJIOBOW» U
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KANTWJUISIPHBIC SIBJICHUS B IPUPO/IE,
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIC.

Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, MOJy4YeHME HAHOMATEpHUAJIOB, TEILIOBBIE CBOWMCTBA
TBEPIBIX TEJ, )KUJKOCTEH U Ta30B, KUJKUE KPUCTAILIBI, JIEKTPUUECKHUE CBOMCTBA
METAJUIOB,  JJIEKTPOJUTHYECKAs  JUCCOLIMALMS, TaJlbBaHUKA, JJICKTPOHHAA
MHUKPOCKOTIHS.

T'eozpaghus: BnaxXxHOCTH BO3TyXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: nipeoOpazoBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro U IKUJKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUU
(KpOHIITENH, peméryaTble KOHCTPYKIIMK), UCMHOJIb30BAHUE 3aKOHOB COXPAHCHHS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET W JPYTHE), JABUTATE]Ib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHUs] COBPEMEHHBIX MaTepHaJioB, B TOM YHCJI€ HaHOMATepHaloB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE JJIEKTPOIPUOOPOB,
razopaspsIHble JJaMIIbl, TOJIYITPOBOAHUKOBBIC MPUOOPHI, TaIbBAHHKA.

11 KJIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Maznummnoe noane.

B3auMopnelcTBUEe TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHIYKIIWH.



MaruuTtHoe moJjie MPOBOJHUKA C TOKOM (TPSMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cunia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuna Jlopenua, e€ HampaBjieHUE U MOJYJib. [[BrKeHNE 3apsHKEHHON YaCTHUIIBI
B OJIHOPOJTHOM MarHUTHOM 1osie. PaGota cuiel Jlopenta.

MarnutHoe nosie B BemectBe. OeppoMarHeTHKy, mapa- U JuaMarHeTUKY.

TexHuyeckue yCTpONCTBA U TEXHOJIOTUYECKHE TPOILIECCHI: MPUMEHEHHE

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna  7uHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

KapTuHa 1MHMI MarHUTHOM MHAYKLUY TOJIS JUIMHHOTO IPSIMOTO ITPOBOIHUKA
Y 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJIHHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habmroienue NBUKEHUS My4Ka JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMD NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBaHre MarHUTHOTO MOJISA TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTUKOB.

HccenenoBanue NeUCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHIYKLIMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKYu.

SIBeHne BneKTpoMarHMTHOM HMHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uaaykuun. OJIC wuHAyKnMu. 3aKOH 3JIEKTPOMArHUTHOM uHaykuuu Papases.
Buxpeoe anekrpuueckoe noie. Toku Dyko.

O/1C vHOyKUMKM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B I€NM TOCTOSHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.



TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHE MPOLECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3alllUTa OT JIEKTPU3ALNU T MPU ABUKEHUUA B MAarHUTHOM T10JIE
3emun.

Hemoncmpauyuu.

HabGmronenue siBjeHUs 3JIeKTPOMAarHUTHOW UHYKIIUU.

UccnenoBanne 3aBucumMoct IOJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tamenre MarauTa B aJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHHE CaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH HW3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnpeneneHne NHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue siBICHUS] CAMOUHAYKIIUAH.

COopka MoJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHUS.

[Mapmonnueckue konedanusi. Kunemarnueckoe M TUHAMHUYECKOE OIMMCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEepruu). BeiBoj
JTUHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

AmMmutyaa u ¢asza kojgebanui. CBsI3b aMIUIMTYIbl KOJEOAHUN HCXOAHOU
BEJIMUMHBI C aMIUTUTYJJaMU KOJIEOAHHM €€ CKOPOCTH U YCKOPEHUS.

[lepwon u uacrora konebanwii. Ilepron MambiXx CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsatue o 3aTyxammux KojebdaHusx. BeiHyxneHHbIe Kojebanus. Pe3oHaHc.
Pe3onancHas kpuBasg. BiumsHue 3aryxaHus Ha BUJ DPE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHuyeckre yCcTpoucTBa U TEXHOJIOITMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaudelid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUSI.

HabGnronenne HE3aBUCUMOCTH TIEPHOJIAa MAJIbIX KOJieOaHWIl rpy3a Ha HUTHU OT
aAMILUTATYIBI.



HccnenoBanue 3aTyxaromux KoJieOaHUi U 3aBUCUMOCTH TEPHO/ia CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanue koseOaHWU TIpy3a Ha MACCHUBHOM MpPYXUHE C ILENIbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs PHEPTUU MPU KOJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

W3mepenne mnepuoja CBOOOJHBIX KOJIEOAHMN HUTAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHU Ha yIIPyTOM IMO/BECE.

N3yyeHue ABMKEHUS! HUTSAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY 1Bl 3aTyXaONIMX KOJIeOaHUH.

HccnenoBanue BEIHYXICHHBIX KOJIEOAHUIA.

Tema 2. dnexmpomazHumHnuole Ko1ebanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCcaTopa ¢ aMIUIUTYI0M CUJIbl TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JeCTByIOIEE 3HAUYEHHWE CHUJIBI TOKa W HANpsDKEHUs MpU pasiudHoil dopme
3aBUCUMOCTH MEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycoHWambHbI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

WneansHblii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOsICHHE
DIEKTPUYECKOU IHEPTUU.

DKOJIOTMYECKHE PHUCKKM TpPU MPOU3BOACTBE 3ieKkTpodHepruu. Kynbrypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHH4eCcKrue yCTPOMCTBA M TEXHOJOTHMYECKHUE IPOLIECCHL: JJICKTPUUYECKHUI
3BOHOK, F€HEPATOP MEPEMEHHOr0 TOKa, TMHUH JIEKTpOIepeiay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUM.



['eHepaTop HE3aTyXalOMIKUX 3JIEKTPOMATHUTHBIX KOJICOAHU.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOPA.

BeIHyXIeHHbIE CHHYCOUJATbHBIE KOJICOaHMUS.

Pe3ucrop, kaTylka MHIYKTUBHOCTH M KOHAEHCATOpP B LMW MEPEMEHHOIO
TOKA.

Pe3sonanc mnpum mnocCiIenOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpoicTBO 1M PUHIIMI ASHCTBUS TpaHCchopMaTopa.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

N3yuenne tpanchopmaropa.

HccenmenoBanne MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabnroieHue 31eKTpOMarHuTHOTO PE30HAaHCa.

HccnenoBanrie pabOThl HCTOYHUKOB CBETA B €M NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

Mexannueckue BOJIHBL, YCIOBUA HX pacnpocTtpaHeHus. l[lomepeunsie wu
IIPONOJBHBIE BOJHBL. [lepuon, CKOpOCTH paclpoCTpaHEHHs W JUIMHA BOJIHBIL.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpelIoMIIeHHE, MUHTepPEpeHLUs U
U pakius.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEN CPEBI.

DNEKTPOMArHUTHHIE BOJIHBL. Y CIIOBUS M3IY4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3alus, MHTepdepeHuns u qudpakius.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBA M IPAKTUYECKOE INPUMEHEHUE: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeJIeBU30p, aHTeHHa, Teraedon, CBY-neusn,
YJIBTPA3BYKOBasl TUATHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U paclpoCTpaHEHNE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneOG:mromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIUHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

Habmoienue oTpaskeHus: U NpeoMIICHHUS] MEXaHUUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHU4ECKUX BOJIH.



AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HabGnronenue cBsi3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIMTYAOW U
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anus, 1udpaxius, HHTepepeHIINs.

Oo6nHapyxeHue nHHPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUHN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI oTpaxkeHUs cBeTa. llocTpoenue n3oOpakeHui B
10ckoM 3epkane. Chepuueckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTEINb
npenomiieHus. OTHOCUTENBHBIN MMOKA3aTeb NpesIoMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETA U COOTHOLIEHNUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATHUECKOTO CBETA YEPE3
I'PaHHUILly pa3zeiia JByX ONTUYECKUX CPEN.

Xox nyueit B mpusme. [ucnepcust cBera. CiioxkHbIA cocTaB O€lI0ro CBeTa.
IBerT.

[TonmHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJHOro BHYTPEHHETO
OTPaKECHMUS.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
Y ONTHYECKAs] CUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuyeckoil JMH3BI OT €€ TEOMETPUM M OTHOCUTEIBHOTO IOKa3aTels
IIPEJIOMIICHHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoa sy4a, NMPOWENIIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka NpsiMOM B
cOOMpAIOIIUX U PACCEUBAIOIIMX JIUH3AX U UX CUCTEMAX.

Ontuueckue nmpudopsl. Paspemaromniast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurepdepeniuss cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBus HaAOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTephEpEeHIHOHHON
KapTUHE OT JBYX KOTIEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.



Hudpakmus ceta. [JudpakunumonHas pemérka. YciaoBue HaOMIOACHUA
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[Tonsipuzarus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOIIECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MHUKPOCKOII, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OIITHKH, BOJIOKOHHAS ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npeaoMIieHUs CBETA.

HaOmnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Ye€pe3 IUIOCKONApaLIEIbHYIO
IUIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB N300pa)KeHU B JIMH3AX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenue natepdepeHinu cBera.

HabGnronenue BETOB TOHKUX IJIEHOK.

Hab6monenue nudpakxium ceera.

N3yyenue nudpakiinoHHON pereETKY.

Habmronenne nudppakiimOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nosnsipusaiuu cBeTa.

[TpumeneHne moIaponI0B ISl U3YYCHHS] MEXaHUUECKUX HaIPSKECHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

W3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMepe KUJIKHUX JIUH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[Tonmy4yenune n300paxeHusi B CUCTEME U3 ITIOCKOTO 3epKaJia U JIMH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U OSIPU3AIUN CBETA.

N3yueHne noyisipyu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3ePHOTO U3IIYYCHUS HA JIBYX IIEISIX.

HaGmronenue nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1uHbI CBETOBOM BOJIHBI.

[ToydyeHue criekTpa W3Iy4YEHUs CBETOMOAA TIPU MOMOITH TUGPAKIIMOHHON
PEIIETKMU.



Pasnen 6. OcHOBBI crieIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPHUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl. IIpeoOpazoBanus  JlopeHiia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKPAILICHUE JIIMHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
MTOKOS.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CITYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSKEHHBIX YaCTHUL.

VY4yeHn4ecKuil HKCIIEPUMEHT, JIaDOPATOPHBIE PAOOTHI, MPAKTUKYM.

OmnpeneneHne UMIyJIbca M OHEPTUM  PENATUBUCTCKUX YacTull (10
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii Oyaausm.

PaBHOBeCHOE TEIIOBOE M3JIydYeHHUE (M3JIydyeHHUE aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemienust Buna. ['unore3a [1nanka o kBaHTax.

®oToHBI. DHEPrUs U UMITYJILC (POTOHA.

dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl GhoTodddexra. YpaBHeHUE
Oitamreiina s potodddexra. «KpacHas rpanuiay potodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpakawIlrytro moBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBBIE cBOMcTBa yacTul. Bonnel ne bpoia. JInvHa BosHbl e bpoins u
pasMepbl 00JacTH JIOKaIW3aluu JABWXKYylIelcs vactuubl. KopmyckymispHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (OTONATYUK, TYHHEIBHBIM MHUKPOCKON, COJIHeUHas Oarapes,
CBETOAMO.

Hemoncmpauuu.

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (PoToaddekTa.

HccnenoBaHnre  3aBUCUMOCTH  COIPOTHUBIICEHHSI  TOJYNPOBOAHUKOB  OT
OCBEILICHHOCTH.

Ceeroauop.

Conneunas Gartapes.



Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

Hccnenosanue poropesucropa.

N3mepenne noctostaHOM [Imanka Ha ocHOBE uccienoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOAUO] OT HAIIPSIKEHUS.

Tema 2. Duzuka amoma.

OneITBl IO KCCIEAOBAHUIO CTpoeHWs aroma. [lmaHerapHas monens aToma
Peszepdopna.

[Toctynatel bopa. M3nyuenue u nornomieHrue GOTOHOB MPU MEPEXOE aTOMa C
OJIHOTO YPOBHS HEPTUHU HA IPYTOM.

Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE H3IydeHHe cBeTa. Jlasep.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAHTOBbII KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabGnronenue IMHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO M JEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHIL.

Onpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYyUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HabGnronenue TMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHOo20 A0pPa U I1eMEHMAPHBIX YACHUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Alnbda-pacnaja. DNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOINBI B IPUPOJIE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHHs. BIusHME pAaIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POH n3inydenus. Jozumerpusi.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchl siapa.

Anepurie peaknuu. [enenne u cuntes saep. Anepusie peaktopsl. [Ipobraemsr
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
SAIEPHOU YHEPIETUKMU.

Metonpl perucTpaluy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI W JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TirooHHas MOJENb aApPOHOB.

®uzuka 3a npenenamu CrangapTHoil moaenu. TéMHas Marepus U TEMHas
DHEPrusl.



EnuncTBO puznyeckoil KapTHHBI MUDA.

TexHuyeckue yCTpoMCTBA U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
BunbcoHa, siiepHblit peakTop, TEPMOSIEPHBII peakTop, aToMHass 60M0a, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yyenue normoiieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. DieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Otansl pa3BUTHS acTpoHoMUU. [IpukinagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKHA MJI1 OOBACHEHHS] TPUPOJIbI
KOCMHYECKUX OOBEKTOB.

MeTonbl  aCTpOHOMHYECKUX HccienoBaHui. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJHOTENIECKOIIbI, BHEATMOC(EPHAsE aCTPOHOMHUS.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JBUKEHUE.

ConHeyHas cucrema.

Connue. ConHeynas akTUBHOCTh. MlcTrounuk sHeprun CoaHua U 3BE37.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. /[narpamma «CreKTpaibHbIi KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3M TJIABHOW IOCIENOBATENBHOCTH. BHYTpeHHee CTpoeHHE
3B€31. COBpEMEHHBIE INPEJCTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHIA U
3BE3/1. DTanbl )KU3HU 3BE3].

Mineunsiii I[lyte — nama T'amaktuka. Ilonoxenune u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbel. UEpHBIE ABIPHI B sSApax
TaJIAKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue raimakTuk.
Teopus bonporo B3pbeiBa. PeMKTOBOE M3ITyUYEHHUE.

Macumrabnas crpyktypa Beenennoil. MetaranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

Habmonenust 38€31H0r0 HeOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIIOKEHUN ISl ONpeieieHHs] MOJI0XKEHUsI HeOeCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi (CeBEepHOro moJiylmiapusi U SpKue
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Pu3nyecKuil NPaKTUKYM.



Crioco6b1 m3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
TU(POBBIX M3MEPHUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCHUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUECKUX BETUUHH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bU3MYEeCKUX BETUYHMH, NPOBEpKAa MPEMJIOKEHHBIX THMNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHUECKUH  HKCIICPUMEHT,
J1ab0paTopHbIE pabOThI, MPAKTUKYM).

O60o01maronee NOBTOPEHUE.

OO6o0011IeHne U cucTeMaTH3alus CoJiep KaHusl pa3zeloB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJANHAMUKAY, « DJIEKTpoIuHaMUKa», «Konebanus u
BOJIHBDY, «OCHOBBI CHEHUAIBHOM TEOPUM OTHOCUTEIBHOCTW», «KBaHTOBad
busnKa», « JIEMEHTHI aCTPOHOMHUH U aCTPOPUZUKIY.

Ponb Qu3uku w0 acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aCTPOHOMHMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAUYCHHE ONMCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIIBHOM UM  MPOTHOCTHYECKOW  (DyHKIIMIA
busnueckoit Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUH MPEACTABICHHIMA
0 (Qu3NUeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B 00OIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbIe CBA3M.

Nzyuenue xkypca pusuku yrayon€éHHoro ypoBHs B 11 kiacce ocyiiecTBiseTcs
C Y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
nO3HaHUuA: FBICHHUE, HAay4yHbId (DAaKT, rumoresa, (u3MUecKass BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, UG POBast 1ad00paTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHWW. TpPUTOHOMETpHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKIMH HA OCH KOOPJAWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GyHKIUNA. [Ipu3Haku TOAOOUS TPEYTrOJIHLHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

Buonocus: >nektpuueckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHBIC
JIBIKCHUSI B KUBOW MPUPOJE, OHKOJOTMUECKHE PUCKH TPU TMPOU3BOICTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPY’KaloIled  Cpenpl,
yJIbTPa3BYKOBas JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.



Xumusa: CTpOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTypPa TBEPABIX
TeJl, MEXaHU3MbI 00pPa30BaHUs KPUCTALTMYECKON PEIIETKH, CIEKTPAIbHbBINA aHATU3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3aJ€KH MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOABUTATENb SIKOOM, TeHEepaTop MEPEMEHHOI0 TOKA, WHAYKIMOHHAS IEYb,
JIMHUM JJIEKTPOIIEpEIay, 3JEKTPOJABUTATEIb, Paaap, PAAUONPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmnapar, BOJIOKOHHAsI ONTUKA, COJIHEUHAsl OaTapes, CyTHUKOBBIE
MPUEMHHKH, SAJIEPHAs SHEPTEeTUKA U IKOJIOTUYECKUE ACTIEKThI €€ pa3BUTHS.

I[JTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA [TPOI'PAMMBI I[1O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mpenmera «Duszukay
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE peai3alliid OCHOBHBIX HaIlPaBIICHHI
BOCIUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOT0 BOCIIMTAHMS:

e c(hopMUPOBaAaHHOCTH TPAKTAHCKOM MO3UIIUN 00YUAIOIIETOCS KaK aKTHBHOTO
¥ OTBETCTBEHHOTO WIE€HA POCCUHUCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPATHUYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmecTBa, yd4YacTBOBaTh B CaMOYIIpPaBICHUU B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHH C UX (PYHKIIUSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU W BOJIOHTEPCKOM JIEITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCUNCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCUNCKUX YUEHBIX B 001aCTU (PU3UKH U TEXHHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:



e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIIOCOOHOCTBH OIIEHWBATH CHUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HAa MOPAJTbHO-HPABCTBCHHBIC HOPMBI M IIEHHOCTH, B TOM
YHCJIE B IEATEILHOCTH YUEHOTO;

e OCO3HAHHUE JUYHOIO BKJIAJIa B MOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOT0 BOCITUTAHUSA:

e DOCTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas JCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYA0BOI'0 BOCIIMTAHUS:

e HHTEpEC K pa3nu4HbIM chepaM MpohecCuoHaNIbHON JAESTEIHLHOCTH, B TOM
YHUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyayiei npodeccur U peaanu3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC
TUTaHbL;

e TOTOBHOCTb U CIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHUIO B 00JIaCTH
(GU3UKY HA IPOTSHKEHUN BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCITUTAHUSA:

e c(hOopMUPOBAHHOCTH KOJIOTHYECKOW KYJIBTYPHI, OCO3HAHUE TI00aTBHOTO
XapaKkTepa SKOJOTUYECKUX MPOOIIeM;

e IUJJAHUPOBAHUE M OCYIIECTBICHHUE JCHCTBUU B OKpyXkalolehd cpene Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO Pa3BUTHUS YCIIOBEUECTBA;

e paCHIMPECHHUE OMBITA JCATEIHLHOCTH JKOJOTWYECKOW HANpPAaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 0 (PU3HMKeE.

HEHHOCTH HAYYHOTO MO3HAHUS:

e c(opMUPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

e OCO3HAaHWC IICHHOCTH HAYYHOW NEATEIbHOCTH, TOTOBHOCTh B IPOIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIHCKYIO
NeSATeTbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3zoBble JJornueckue aeicTBUA:
e CaMOCTOSITEJIBHO  (OpPMYIHpOBaTh M  aKTyaJIM3UpOBaTh MpodieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OIpPENENATh LEJIH JEATEIBHOCTH, 3a7aBaTh MapameTpbl U KPUTEPUU HX
JOCTUKEHUS,
e BBIABIAATH 3aKOHOMEPHOCTHM M NPOTHBOPEYMS B PACCMATPUBAEMBIX
(bu3NYECKUX SIBICHUAX;



pa3palaThIBaTh IUIAH PEUICHHs TPOOIEMbI C YUETOM aHAIN3a UMEIOIIUXCS
MAaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEJIBHOCTb, OLIEHUBATh COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATH PUCKHU ITOCIEACTBUN NEATEIBHOCTH;
KOOPAMHUPOBaTh U BBINOJHATH pabOTy B  YCIOBHMSX PpPEabHOIO,
BUPTYAJIBHOI'O U KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

BJIAJ€Th HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUAMHA M METOJAMHU
bu3nUecKoil HayKH;

BJIAJETh  HaBbIKAMU  Y4YEOHO-MCCJIENOBATEIbCKOM U MPOEKTHON
JEATEIBHOCTH B 00JIaCTH (PU3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HMUecKOoro
COJIEp>KaHMsl, IPUMEHEHHIO PA3JIMYHBIX METOOB O3HAHUS;

BJIAJETh BHUAAMHU JIEATEIBHOCTH MO TOJYYEHHIO HOBOIO 3HAHUS, €ro
MHTEPHPETALNN, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallMsIX, B TOM YHCJI€ MPU CO3JaHUU Y4EOHBIX IMPOEKTOB B 00JIaCTH
busuKy;

BBISIBIISATh TPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3y €€ pelleHus, HaXOAUTb apPryMEHThl IS
JIOKa3aTelIbCTBa CBOMX YTBEP)KICHM, 3a/7aBaTh MapameTpbl U KPUTEPUU
penieHus;

aHAIM3UPOBaTh IIOJYYECHHBIE B XOJ€ PEUICHUS 3aJayd PpPe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BATENbHOMN
NeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh MEPEHOCUTh 3HAHMS MO (QU3NKE B TNPAKTUYECKYIO OOJIaCTh
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX PEIIMETHBIX 001acTei;
BBIJIBUT'aTh HOBBIE UJIEH, IPEIIAraTh OPUTrMHAIbHBIE TOAXOAbI U PEILICHHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora ¢ unpopmanmeii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI HHGOPMALIMK (PU3NIECKOTO COJAEPKAHUS U3
VMCTOYHUKOB Da3HbIX THIIOB, CaMOCTOSITEIbHO OCYLIECTBIATH ITOMUCK,
aHalli3, CHCTEMAaTU3allMi0 M WHTEPIpeTalni0 MHPOPMAIUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;



UCIIONB30BaTh CpeICTBa HH(POPMALMOHHBIX U KOMMYHHKAI[MOHHBIX
TEXHOJOTHMM B  PEIICHWH KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX H
OpPraHM3aIMOHHBIX 3a/ad C COONIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKUA O0€30MacHOCTH, TUTHUEHBI, pPecypcocOepekeHusi, MPaBOBBIX U
TUYECKUX HOPM, HOPM HUH(OPMAIIIOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEP)KaHUSA B Pa3IMUHBIX (opMaTax c
yu€TOM Ha3HayeHUs WHGOpPMAlMKW M IEJIEBOM ayAUTOpUU, BBHIOMpas
ONITUMAaJIbHYIO (hOpMY MPEACTABICHUS U BU3YaTU3aIUH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYHIIECTBJISATh OOIIEHHME Ha YypokKax (U3MKK UM BO BHE-YpPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCBUIKA KOH(MIUKTHBIX CUTyalldd MW CMST4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHs C MCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHAUBHUYaIbHOM
padoThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX JACUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJIOTO WICHA KOJUIEKTUBA;

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEUCTBUMN, paCIIPENCIISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KadyeCTBO CBOET0 BKJIAJa M KaXJOr0 y4aCTHHKAa KOMAaHIbI B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLEHUBATH HUAEH C MO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPAaTErMYECKOE IIOBEJIECHUE B Pa3IUYHBIX
CUTYaLIMSIX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh HHULIMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:

CaMOCTOSATEIFHO OCYIIECTBIIATH MTO3HABATEILHYIO ICSITEIIBHOCTD B 00IaCTH
(GU3UKY U aCTPOHOMMH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSATEIILHO COCTaBJIATH TUIAH PEIICHUS PACUETHBIX M Ka4eCTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUETOM HMEIOITUXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH M TIPEATIOUYTCHUIA;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacumpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX IPEOUTEHU;



Jienath OCO3HaHHBIA BBHIOOp, apryMEeHTHPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;,

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAULUN B OO0JIACTH
($U3UKH, MMOCTOSHHO IMOBBINIATH CBOWM OOpPa30BaTENbHBIA M KYJIBTYpPHBIN
YPOBEHb.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JIaBaTh OIIEHKY HOBBIM CUTYAIUSAM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJICTh HaBBIKAMHM II03HABATEIBHOM peduieKCUM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MPUEMBI peICKCHH SIS OIEHKH CUTYaIIMH, BEIOOpa BEPHOTO
peuIeHHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEMIEHUS MO HX
CHUYKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSITCIIBHOCTH;

IPUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTHI JPYTUX NPU AHAIN3E pPE3yJIbTATOB
JIESTCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIUOKH.

B mporecce AoCTHIKEHUS JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHHS IPOIPAMMBI I10
bu3uke JUII  YpOBHS CpeaHero oOmero oOpa3oBaHHS y OOYyYaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIIEHBIN WHTEJUICKT, TIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

AMOITMOHAJILHOE COCTOSIHUE, BUJIETh HAIMPABIICHUS Pa3BUTHS COOCTBEHHOMU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpETyJIMPOBAHMS, BKJIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJICHHUE, CIIOCOOHOCThH aJalTHPOBAThCS K
AMOITMOHAJILHBIM H3MECHEHUSM M MPOSBIATh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTMBALIMH, BKJIIOYAKOLIECH CTPEMIIEHUE K JOCTHKEHUIO LIEJIN
U yCIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JACHCTBOBATH, UCXOAS U3
CBOMX BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOIMIEH CIOCOOHOCTh IIOHMMAaTh SMOIMOHAJIBHOE
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIOCOOHOCTh K COYYBCTBUIO U COTIEPEKUBAHMUIO;



COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUS C APYTHMH JIOJbMHU, 3a00THUTHCS, MPOSBISITH WHTEPEC U
paspemnaTh KOHQIUKTHI.

I[TPEMETHBIE PE3VJIbTATDBI

K xonity oOyuenus B 10 knacce npeIMETHBIE PE3YIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHUMAaTh POJb (GU3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMANbHOM W OSTUYECKOW cdepax AeqaTeIbHOCTH
YeJIOBEKa, POJib U MECTO (PU3MKU B COBPEMEHHON Hay4HOW KapTHHE MHUPA,
3HAYEHUE OINUCATEIbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUI  (QU3NYECKOW TEOpUHM — MEXaHMKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJb (U3UUYECKON TEOPHUH B
(opMHpPOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHUHE MUPA;

pasinyaTh yCJIOBUS NPUMEHUMOCTH MOJIENEeH (PU3NUECKUX TE U MPOLECCOB
(sBIeHMI): WMHEpIUaANIbHAs cUCcTeMa OTCcuéra, aOCONIOTHO TBEPAOE TEJo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abCoJIIOTHO yripyras jaedopmaius, aOCONIOTHO YINPYroe U abCOIIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIU Ta3a, XKUIAKOCTH U TBEPAOIO
(KpUCTAJITMYECKOr0) Teja, UIealIbHbIA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIIEKTPUYECKOE T0JIE;

pasnuyaTth ycioBHs (TpaHUIlbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAMM3UPOBaTh M OOBACHITH MEXaHWMYECKHE TIPOLECCHl U  SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3oBanusa [anunes mjis CKOPOCTH M IEepeMeElieHus,
3akOHbl HbIOTOHA, TIPUHOMN  OTHOCUTEIBHOCTH [ amuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKOW HSHEpPTHuH,
yCIIOBUSI paBHOBECUS TBEPAOrO Tejia), MPU OSTOM  HUCIHOJIb30BATh
MaTEMaTUYECKOE BhIPAXKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
(bu3MYecKuX 3aKOHOB: MpeoOpa3oBaHuil ['anmuies, BTOPOro M TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpPAaHEHUs HMMIYJbCa M MEXaHU4YECKON
HHEPIUH, 3aKOHA BCEMUPHOIO TATOTCHMUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIOIb3YS
ocHoBHble TmoOJOKeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U



TEPMOJUMHAMUKUA (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW JHEPIUEd TEIUIOBOTO JBHXCHHS W KOHUECHTPALIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPruel TEMJIOBOTO ABWKEHHS €T0 YacCTHll, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAalUHUEW MOJIEKY]l M €ro TEMIIEpaTypoil, ypaBHEHUE
MenneneeBa—Knanepona, mepBbId 3aKOH TEPMOJAWHAMMKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX IMPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: MeHneneeBa—Knanelpona;

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, MCIOIb3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JIEKTPOJMHAMHKHU (3aKOH COXpPaHEHHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kymona, MOTEHIUAIBHOCTD
IEKTPOCTATUYECKOIO TOJIA, MNPHUHLMII CYNEPIO3ULUN 3IEKTPUUECKUX
MOJIEM, IPU ATOM YyKa3biBas YCJIOBUS NPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe€ NPAKTUYECKH BAXKHBIE COOTHOILIEHHWS: 3aKOHbI Oma g y4acTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JIeHna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HMCIOJb3Ys BEITUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHJIA,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPT U,
MEXaHU4ecKas SHeprus, paboTa CUIIbl, HEHTPOCTPEMUTEILHOE YCKOPEHHE,
cuia TSKECTH, Cuila YOPYroCTH, CHJIa TPEHHs, MOIIHOCTb, SHEprus
B3aMMOJICUCTBUS TeJa ¢ 3eMIIEN BOJIM3H €€ MOBEPXHOCTH, YHEPTHUS YIIPYTOH
nedopmali Npy>KHHbI, KOJTMYECTBO TEIUIOTHI, a0COJIIOTHAST TeMIIeparypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aJIbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIbHOIO T'a3a, OTHOCUTENbHAS BIAKHOCTD
Bo3nyxa, KIIJl maeasbHOro TEIUIOBOrO ABUTATENSA; 3JIEKTPUUECKOE TOJIE,
HaIPSHKEHHOCTD 3JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTD MOJII TOYEYHOIO
3apsiia WIM 3apsKEHHOTO 1apa B BAaKyyMe€ M B JUDJIEKTPUKE, ITOTEHIHAI
AIEKTPOCTATUYECKOTO TOJIS, Pa3HOCTh MOTEHIMAJIOB, AJEKTPOIABHKYLIAS
cuia, CUjla TOKa, HaIPsSIKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBJIEHUME  ydacTKa  Lemu ¢
NOCJIEIOBATEIbHBIM U MAPAJUIEIIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPIUS
AIEKTPUYECKOTO NOJII KOHAEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IBJKEHHE, TEIUIOBOE JIBUKEHUE 4YacTULl BEUIECTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKeHUE, Muddy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAILTU3AIUsl, HAPABIECHHOCTh



TEIIONEpENaut, MIEKTPU3aALUs TeJ, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

POBONUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3MUECKON BETMYHUHBI OT
JIPYTOM C UCIIOJIB30BAHUEM IIPSAMBIX U3MEPEHUH, ITPH ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
¢usznyeckux BeMMYUMH B BHIE TIpapukoB C Y4ETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JellaTh  BBIBOABI IO  pe3yibTaTam
VICCJIEIOBAHNS,

IPOBOJNTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ, M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMNBITHI IO MPOBEPKE MPEIOKEHHON TMIOTE3bI: MIAHUPOBATH
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYCHHBIE PE3yNbTaThl W J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3bI;

coOJIr01aTh NpaBuiia 6€301acHOro TPY/1a MPU IPOBEIECHUH UCCIIEI0BAHNI B
paMKax  y4eOHOro  B3KCHEpHUMEHTa, MpakTUKymMa W  y4deOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JIEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarbs pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(bu3MYecKOil MOJENbI0: Ha OCHOBAHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (HU3MUECKON MO, OTBeHarolied TpeOOBaHUSIM 3aJlauu,
IPUMEHATH POPMYJIbL, 3aKOHbBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NUIECKUX
TEOpHUH MPU MCIHOJB30BAaHUM MATEMAaTHYECKUX METOJOB pEIIEHUs 3ajad,
MPOBOJUTH PACUETHI HA OCHOBAHMWU UMEIOIIUXCS JAaHHBIX, AaHAIU3UPOBATh
pe3yabTaThl U KOPPEKTHUPOBATH METOAbI PEUICHUSI ¢ YYETOM IMOITYYEHHBIX
pe3yibTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leioB Kypca (PU3HUKH, a TAKKE UHTErpallii 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAMBATh JIOTHUECKYIO
LEMOYKY PaCCyKJIEHUI ¢ OOPOI HAa N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUICKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;



aHaJIM3UPOBATh M OLIEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JIESITEIbHOCTH YEJIOBEKa, CBSA3aHHONW C (PU3MYECKUMH TPOILIECCaMu, C
MO3UIINI IKOJOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHATIBLHOM
MPUPOAOTIOIH30BAaHUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM
HAyKX W TEXHOJOTUW JUIsl JajJbHEHIIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

IPUMEHATH pa3jNyHble CIOCOOBI paboThl ¢ MH(pOpManuend (HU3NUECKOro
COJIEp)KaHUsI C KCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHU, TPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TEpepadOTKHM M MpeAbsBICHUS Y4YeOHOU U
HAyYHO-TIOMYJIIPHOU WH(GOPMAITUH, CTPYKTYPHUPOBAHUS ¥ UHTEPIPETAIINH
uHOpMAIMH, TOJTYYEHHON W3 Pa3IUYHBIX WCTOYHHKOB, KPUTHUCCKH
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMIO W  OICHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENTFHOTO MMPUOOPETEHNSI HOBBIX 3HAHUH B MPOIIECCE BHITTOJTHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTath B TpYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIATh ACATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsSX, aJIeKBAaTHO OIICHMBATH BKJIAJ KaXXAOTO U3
YYaCTHUKOB TPYIIIBI B pEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI;

IPOSIBISATE MOTUBALMIO K Oyayiien npodhecCHOHANbHON AESITeIbHOCTH 10
CHEIHUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATHUYECKON cdepax AesATEeIbHOCTH YeJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOU HAy4YHON KapTUHE MHUPA, POJIb ACTPOHOMUU B IIPAKTUYECKON
NEATEIBHOCTH YEJIOBEKAa M JaJbHEUIIEM HAay4YHO-TEXHUYECKOM Pa3BUTHH,
3HAUCHHUE OIUCATEIHbHON, CHUCTEMATHU3UPYIONIeH, OOBSICHUTCIBHOW W
MPOTHOCTHYECKOW (YHKUUNA (PU3NYECKOW TEOPUH — DBJIEKTPOJUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM (DU3UKH, pOJIb
busndeckoil Teopun B (POPMUPOBAHWHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYEeCKOW KapTWHBI MHpa B OOIMEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE;

paznnyaTh yCJIOBUS MPUMEHUMOCTH MOJIeei (PU3MUEeCKUX TEN U TPOLIECCOB
(sIBIEHUI): OTHOPOAHOE AIEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIA,
rapMOHMYECKHE KOJeOaHWs, MaTeMaTH4YEeCKHl MAasTHHUK, WACaTbHBINA



NPY>KUHHBIH MasITHUK, rapMOHUYECKHE BOJIHBI, UJeaNbHbINA
KoJIe0aTeNbHBIN KOHTYp, TOHKAas TUH3a, MOJIeICii aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IH CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTHM) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBIICHHUS,
UCIIOJIb3Ys. OCHOBHBIE TIOJOKEHUS M 3aKOHBl JJIEKTPOJAMHAMUKU U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsija, cwia Awmmepa, cwia JlopeHua, 3akoH
DIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBwino  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM WENUu CO CKOPOCTHIO
WU3MEHEHUS CUJIBI TOKA, IOCTYJAThI CIELUAIIBHON TEOPUH OTHOCUTEIBHOCTH
OWHIITENHHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
dboTorddexra, nepBbIil U BTOPOM MOCTYNIaThl bopa, MPUHIIUI COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3aps0BOr0 H
MacCOBOTO YHCEJI U SHEPTUU B SJIEPHBIX PEAKLUAX, 3aKOH PAIHOAKTUBHOTO
pacmnana);

ONMKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MMOTEHIMA 3JIEKTPOCTATHYECKOTO
NOJISI, PAa3HOCTh TOTEHLHAJIOB, JJIEKTPOABIKYINAS CHJIA, WHIYKIMS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIeEpa, WHIYKTHBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLMH, 3HEPrusi MArHUTHOTO MOJIS
MPOBOJIHUKA C TOKOM, PENIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPT U, SHEPT U
MOKOSI CBOOOJIHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3apsf SiApa, SHEPTUs CBSI3U S1pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUMA:
AIIEKTPOMArHUTHAS UHIYKIWS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLus
BOJIH, Judpakuus, [IUCIEpPCUsl, T[OJHOE BHYTPEHHEE OTpa)kKeHHE,
dotornextpuueckuit 3pdext (hotorddexr), anvba- u 6eTa-pacnast aaep,
raMmma-u3JIydeHue sep, Gu3nyeckre NPUHIUIBI CIIEKTPATbHOIO aHATIN3a U
paboThI J1a3epa;

ONpENENATh HaIpaBiIeHUE WHIYKIWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE MIIOCKUM 3€pKaJIOM, TOHKOM JTHH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKHU;



MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHalu3a ©W  OOBSCHEHHS  (U3UYECKUX IPOIECCOB,
MPOUCXOJIAIIUX B 3BE37aX, B 3BE3/IHBIX CUCTEMAaX, B MEKTaJaKTUYECKOU
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIOLUHU 3BE3N U BeenenHoii;
MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl IOJTYYCHHOW  3aBUCHMOCTH
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTE  M3MEpPEHMM, [JIelaTh  BBIBOABI [0  pe3yJbTaTaM
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHbIE H3MEpEHUs] (U3UYECKUX BEIUYUH, IPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHHUs, OIEHHWBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJAUTH OMBITHI IO MPOBEPKE MPEMJIOKEHHON TUIIOTE3bI: MIAHUPOBATH
AKCIEPUMEHT, COOUPATh AKCIEPUMEHTAIBbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUTIOTE3b;

OMUCBHIBATh METO/IbI OJIYYEHUS HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUIA;
coOJTI01aTh MpaBmiia 6€30MacHOTo TPY/la MpU IPOBEICHUN UCCIIEI0BAHUI B
paMKax  y4eOHOro  B3KCHEpHUMEHTa, MpakTUKymMa U  y4eOHo-
HCCIIENOBATEIbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

pemarh pacy€THbIE 3aJaud C SBHO 3aJaHHOW M HESBHO 3aJlaHHOM
bu3nUeckol MOJENbI0: HAa OCHOBAaHWM aHajdu3a YCJIOBHS BBIOMpATH
dbuznyeckrue MojeNud, OTBEYaloIlre TPeOOBaHMSAM 3a/laudd, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PUBHYECKUX TEOPUH
IpU  HCHOJIb30BAHMM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajaad,
MPOBOAUTH PAcUYEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YUETOM MOJYYEHHBIX
pe3yJIbTaToB;

pemarh KayeCTBEHHBIC 3ajadyu, TpeOyrolre NPUMEHEHHS 3HAHUN U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TAKKE UHTETPAIUN 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LETIOYKY PacCyXJACHUMN ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

WCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB Pa0OTHI U3MEPHUTEIIBHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;



e TPUBOAUTH MPUMEPHI BKIIATa POCCHICKUX U 3apYOCKHBIX YIEHBIX -(DU3UKOB
B pa3BUTHUE HAyKH, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AHANM3HUPOBATH U OLICHUBATH MOCJE/ICTBUS OBITOBOM U MPOU3BOACTBEHHOM
NESATEIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MUYECKUMHU TIPOIEeCcCaMu, C
MO3UIINI FKOJIOTHUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHAIBLHOM
MPUPOJIONIOIB30BAHUY, a TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAyKX W TEXHOJOTUW JUIsl JajJbHEHIIero pa3BUTHUA YEJIOBEUYECKOTO
00IIIECTBA;

e TMPUMEHATH pa3JIMYHBbIE CHOCOOBI PaboThl ¢ MHpOpMaIeil (hU3nIecKoro
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBIE HWH(POPMAIIMOHHBIC
TEXHOJIOTUM JUIsI TIOMCKA, TEpepadOTKHM M TMpEeAbsIBICHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHOM MH(GOPMAIUH, CTPYKTYPUPOBAHUSI M UHTEPIPETALINH
uHpopMaIy, TMOJYYEHHON W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUECKU
aHaJIu3UpOBaTh  MOJydYaemMyr  HWHOpMalMIO W OLEHHUBATh €&
JIOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIUXCS 3HAHUN, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UHPOPMALIUU;

e TMPOSABIATH OpraHU3allMOHHBIE U MO3HABATEIIbHbBIE YMEHHUS
CaMOCTOSITETILHOTO MPUOOPETEHUSI HOBBIX 3HAHUI B IIPOLIECCE BHITTOJIHEHUS
MPOEKTHBIX U Y4EOHO-UCCIEA0BATEILCKUX PaloT;

e paboTaTh B TPYIIE C HCIOJHEHHUEM pPaA3UYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATH PA0OTy TPYIIIBI, PAIIMOHATIFHO PACHIPENEISATh AeTEIHbHOCTD
B HECTaHAAPTHBIX CHUTYyalMsIX, aJICKBATHO OLIEHUBATh BKJIAJ KaXJOTO W3
YYaCTHUKOB TPYIIIIBI B PEIIEHUE pacCMaTprUBaeMOM TPOOIEMBbI;

MPOSIBJISITH MOTUBAIIMIO K OyayIieit mpodeccuoHaabHOM NeATeTbHOCTH 110

CIEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoaunvecTBo yacoB
Ne HaumeHoBaHue pa3iesioB M TeM
Konrpoabnsie IIpakrnyeckue
n/n  nporpaMmbl Bceero
padoThI padoTsbI
Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
11 HayunsIiit MeTO TO3HAHUS TTPUPO/IBI 6
Uroro mo pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JluHamuka 10
2.3 Cratuka TBEpIOTO TENa 5
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Wroro mo pazneny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHOKMHETUYECKOM 15 1
TEOpHH
3.2 Tepmoaunamuka. TeroBble MalTMHBI 20 1
33 ArperaTHbIe COCTOSTHHSI BEIIECTBA. 1 1
da3oBbIe NEPEXOAbI
Uroro mo pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpUUEcKOoe MoJe 24 1
4.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 24 1
4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no paszneny 54
Paznen 5. DU3HUECKHUI MPAKTUKYM
5.1 @u3nyecKkuil NPakTUKyM 16 16
Hroro mo paszneny 16
PeszepBHoe Bpemst 10
BIIIEE KOJIMYECTBO YACOB I1
OBbII{ OJI CTBO HACOB 11O 170 3 16

[TPOI'PAMME




11 KIIACC

KoanyecTBo 4acos

Ne HaumeHoBaHue pa3iesioB M TeM
Konrpoabnsie IIpakrnyeckue
n/n NMPOrpamMMbl Bceero
padoThI padoTsbI
Pazpen 1. JIEKTPOANHAMUKA
11 MaruutHoe nosne 14
1.2 DneKTpOMarHuTHas UHAYKLNS 13 1
Hroro no pazaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 Mexanuueckue KoneGaHus 10
2.2 DNeKTpOMarHuTHbIE KOJIeOaHus 15
23 Mexanuyeckue u 10 1
ANEKTPOMArHUTHBIE BOJHBI
2.4 Onrrka 25 1
Utoro no pazneny 60

Paszaen 3. OCHOBBI CHEHI/IAJII)HOI?I TEOPUU OTHOCUTEJIBHOCTHN
3.1 OcuoBel CTO 5 1

Uroro no pazneny )

Pa3znea 4. KBAHTOBAS ®U3UKA

41 KopnyckynsipHO-BOTHOBOM 15
Jyaau3M
4.2 ®duszuka aToma 5
43 ®du3mKa aTOMHOTO S]pa U 5
3JIEMEHTAPHBIX YaCTHUI]
Uroro mo pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DNeMEeHThI aCTPOHOMUH U

51 12
acTpopU3UKH
Hroro no paszneny 12
Pazznen 6. PU3HUYECKHUIN MPAKTUKYM
6.1 ®u3nyecKkuil NPakTUKyM 16 ‘ 16
Hroro o pazneny 16

Pa3nea 7. OBOBIIAIOIIEE TIOBTOPEHHUE




7.1

Cucremaruzanus u 00001eHue

NpeaAMETHOI'O COACPIKAHUSA U

OIIbITA ACATCIIBHOCTH,

15

MPUOOPETEHHOTO MPU U3yUYECHUU
kypca ¢usuku 10 — 11 kmaccoB

Hroro no pasneny

PesepBHOE Bpems

15
10

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME

170

16

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

®dusuka —
(dbyHIaMeHTalbHAsS HAyKa O
pupoJie

Hayunblii MeTOT TO3HAHUS
Y METOJIbl UCCIIEIOBAHUS
(bu3nUYeCcKUX SIBICHUN

KoaunuecTBo yacoB

Bcer KoHTpoabHBI
0 e padoThl

IIpakTHyecku
e padoThbl

Jara
U3y4eHu
s

DKCIepUMEHT U TEOpus B
nporecce MO3HaHUS
npuposl. Habmonenue u
HKCHEPUMEHT B (PU3UKE

CrniocoOrb1 u3mMepeHus
(bU3UYECKUX BEITUYUH

AOcomoTHas U
OTHOCHUTEJIbHAS
MTOTPEIIHOCTH U3MEPEHUI
(hUBUYECKUX BETMYUH

MopenupoBaHnue B (pu3HKe.

Ponb 1 MecTo Qusuku B
(dbopmupoBaHUU
COBPEMEHHOM HAYYHOU
KapTUHBI MUDA, B




MIPAaKTUYECKOU
JeITeIbHOCTH JII0ICH

MexaHn4ecKoe ABHKEHHE.
Cucrema orcuerTa.
OTHOCUTEIBHOCTh
MEXaHHUYECKOrO JIBUKCHHS.
[Ipsimast 1 oOpaTHas 3agaun
MEXaHUKH

Pannyc-Bekrop
MaTepualbHOU TOYKH, ET0
IIPOCKLUU HA OCH
KoopauHar. Tpaekropus.
Ilepememenue. CKopocCTb.
WX npoekiuu Ha ocH
KOOpJAUHAT

10

PaBHOMepHOE
MIPSAMOJIMHEMHOE IBUKEHUE.
I'paduueckoe onucanue
PaBHOMEPHOTO
IIPSIMOJIMHEMHOT O
JBUKCHHUS

CrnosxeHue nepemMeieHuii u
ckopocren. Pemenue 3anau

11

HepaBHOoMepHOE 1BHKEHHE.
MrHoBeHHas CKOPOCTb.
Yckopenue.
[IpssMonuHENHOE IBUKEHUE
C IIOCTOSIHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue
MPSMOJIMHENHOTO
JIBUKEHMSI C TOCTOSTHHBIM
YCKOpEHUEM

13

CBobosiHOE MajieHue.
Yckopenue cBOOOTHOTO
najieHus. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH H
uX rpaduku

14

JIBr>keHue Tena,
OpOILIEHHOTO MO YTJIOM K
TOPH30HTY




15

16

KpuBonuueliHoe 1BUXKEHUE.
JIBUKEHUE 110 OKPYKHOCTH.
VYrioBas u 1uHenHas
ckopocts. [lepuon u
4acToTa.
IlenTpocTpeMurenbHOE U
IIOJIHOE YCKOPEHHUE

KontposbHas pabota mo
TteMme "Kunematuka"

17

IIepBb1if 3ak0oH HproTOHA.
HNuepumanbHble CHCTEMBI
orcuéra. [Ipuniun
OTHOCUTENBbHOCTH ["anues.
HeunepuunansHble cucTeMbl
oTcyéTa

18

Cuna. PaBHonelicTBYIOIIAS
cuna. Bropoi 3akon
HrroTona. Macca

19

20

21

22

BzaunmogeiicTBue Ten.
Tpernii 3akoH HproToHa
[IpuHuun cyneprno3unumn
cui. Pemenue 3aga4 Ha
MIPUMEHEHUE 3aKOHOB
Hrrotona

3aKOH BCEMHUPHOTO
TATOTCHUS.
OKBUBaJICHTHOCTh
IPaBUTALMOHHON U
MHEPTHOU MaccChl

Cua TSOKeCTH M yCKOPEHHUE
CcBOOOIHOTO MTaJECHUA

23

JIBu>keHHne HeOECHBIX Tel U
UX UCKYCCTBEHHBIX
cnyTHUKOB. llepBas
KOCMHUYECKasi CKOPOCTb.
3axonsl Kemepa

24

Cuna ynpyroctu. 3aK0H
I'yka. Bec Tena

25

Cuna tpenus. [Ipupona u
BU/JIbI CUJI TPEHUS.
JIBYOKEHHE B )KHIKOCTH U




rasze ¢ y4€TOM CHJIbI
CONMPOTUBJICHHUA CPCIAbL

26

27

28

JaBieHue.
I'mppocratnyeckoe
nasnenue. Cuna Apxumena

AGCOIIOTHO TBEPAOE TEIO.
[ToctynarenbHoe U
BpallaTeIbHOE ABIKEHUE
TBEPJIOTO Teja

MoOMEHT cuiIbl
OTHOCHUTEIILHO OCH
Bpaienus. [lneuo cumsl

29

30

CroxxeHue cui,
HpI/IJIO)KeHHI)IX K TBepI[OMy
teny. LleHTp TsbkecTH Tena.
YcaoBust paBHOBECHS
TBEpAOro Tena. Busl
paBHOBECHS

Pemenue 3agau

31

32

KonTponbHas padora no
teme "lunamuka. CtaTuka
TBepaoro Tena"

NMnynsc maTepralbHOU
TOYKH, CUCTEMBI
MaTepualbHbIX TOYEK.
LlenTp macc cuctemsl
MaTepUalbHBIX TOYEK.
Teopema 0 IBUKEHUHN
LIEHTpa Macc

33

Nmmynsc cuitbl u
U3MEHEHHE UMITyJIbCa TEa.
3aKOH COXpaHEHUS
nMITynbca. PeakTuBHOE
JBUKECHHE

34

MoOMEHT uMITysbca
MaTepHaTbHON TOYKH.
[IpencraBnenue o
COXpaHEHNU MOMEHTA
HAMITYJIbCAa B LEHTPAJIbHBIX
MOJISAX

35

Pemrenue 3agau




36

Pabora cuiibl Ha MaJioM U
Ha KOHEYHOM
MePEMEIICHHUH.
I'paduueckoe
HpeJicTaBICHHE PadboThI
CHJIBI. MOIIHOCTH CHIIBI

37

Kunernueckas sneprus.
Teopema 06 u3mMeHeHUH
KHUHETUYECKOM SHEPTUU
MaTepUaIbHOM TOUKH

38

ITorennuanbpHbBIC U
HEMOTEHIINATbHBIC CHIIEI.
[ToreHimanpHas HEPTHUS.
Bropas kxocmuueckas
CKOpOCTb

39

40

41

Tperbs kocMuyecKas
cKkopocTh. CBsI3b PabOTHI
HENOTEHLNAIbHBIX CHJI C
U3MEHEHUEM MEXAHNYECKOU
9HEPrUU CUCTEMBI TEIL.
3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUU

Ynpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu ns naeansHoOM
KUJIKOCTH

KonTponbHas padota no
TeMe "3aKOHBI COXPAHEHHUS
B MexaHuke"

42

PazBuTue npeacraBienuii o
MIPUPOJIC TETUIOTHI.
OcHOBHBIE TIOJIOKEHUS
MKT. duddyzus.
BpoyHoBckoe nBHKEHUE

43

CrtpoeHnue ra3000pa3HbIX,
KUJIKUX U TBEPIBIX TEIL.
XapakTtep JBUKEHUS U
B3aUMOJICHCTBHS YaCTHUI]
BELIECTBA

44

Macca u pazMepbl MOJIEKYJT
(atomoB). KonmaectBo




BenlecTna. IlocTosaHnas
ABoraapo

45

46

Temneparypa. TermnoBoe
paBHoBecue. [lIkana
Henscus

Pemrenue 3anau

47

48

49

Nneannubiii ra3. ['a3oBbie
3aKOHBI

YpaBHenue Menpeneena-
Knaneiipona. Pemenne
3a1a4

AOcoiroTHas TeMIiepaTypa.
3akoH /lanbToHa

50

N3onporieccel B nieanbHOM
ra3e€ ¢ IOCTOAHHBIM
KOJMYECTBOM BEIECTBA

51

I'paduueckoe
MpEeJCTaBICHHAE
M30TPOIIECCOB: N30TEpMa,
n30x0pa, n3obapa

52
53

OcnosHoe ypaBHenue MKT

Pemenue 3agau

54

55

CBs13b aOCONMIOTHOU
TeMITepaTypbl
TEPMOAMHAMUYECKON
CHUCTEMBI CO CpEHEN
KUHETUYECKOHN DHEpPruen
MOCTYNATEILHOTO
TEIUIOBOI'O JBUKECHUSA €€
YacTHIL

O06001IeHne "

cUCTEMATHU3AalUs 3HAHUN 110
Teme "OcuoBsl MKT"

56

57

KonTponbhas pabota no
teme "OcHoBbl MKT"

TepMmoauHamMuueckas
cUCTeMa. 3aJlaHU€E BHEIIHUX
ycnoBuit aiia T/ cuctemsl.
Bremnve u BHyTpeHHUE
napameTpsl. [TapameTpsr
TJI cuctemsl Kak CpeTHUE




3HAUCHUS BEITUUMH,
OIUCKLIBAIONIUX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano
TCPMOAUHAMUKHU.
Camornpoun3BoJibHas
penakcauus T/l cucteMbl k
TEIIOBOMY PaBHOBECHIO

59

Mopenb nieanbHOro rasa B
TEPMOJIMHAMUKE. Y CIOBUSA
IIPUMEHUMOCTH ITOU
MOZEIIH

60

61

62

63

64

YpaBuenue MeHeneena-
Kitaneiipona u BeIpakeHHe
JUISl BHYTPEHHEN YHEPTUU

Breipaxenue nms
BHYTPEHHEHN 3HEpruun
OJIHOQTOMHOTI'0O HJI€aJbHOI0
ra3a. Kpasucratmueckue u
HECTATUYECKUE MTPOLIECCHI

DOnemeHTapHas paboTa B
TEPMOJMHAMHUKE.
Beruncienue paboTsl 1o
rpaduky nporecca Ha pV-
JrarpamMMe

Tennonepenaya kak crnoco6
W3MEHEHUs BHYTpEHHEH
sHepruu T/] cucremsl 6e3
COBEpIIEHUs pabOThI

Konpekius,
TETJIONPOBOJHOCTb,
W3IIy4eHUE

65

66

KonmuecTBO TEMIOTHI.
TermnoéMKoCTh Tea.

VY nenbHas u MoJIsipHas
TEMI0EMKOCTH BEIleCTBA.
VnenpHas TeniaoTra
CrOpaHUSs TOIJIMBA

PacuéT xommuectBa

TCIJIOTHI IIPpH
TCIIoNEepCaavuc




67

IToustre 00 agnadbaTHOM
npouecce. [lepBblil 3aK0H
TEPMOTUHAMUKHI

68

KonnyecTBo TEIIIOTH U
paboTa Kak MephbI
U3MEHEHUs] BHYTPEHHEN
sHepruu T/I cucremsl

69

Bropoii 3akoH
TEPMOIUHAMUKH JIJIsI
PaBHOBECHBIX H
HEPABHOBECHBIX IIPOLIECCOB.
HeobpatumocTs
MIPUPOIHBIX MTPOIIECCOB

70

71

[TpunHIMIIBI AEHCTBUS
TernoBbiX MamnH. KITJ]

MakcumanbHOE 3HaYCHUE
KII. Huxn Kapuo

72

73

Pemenue 3agau

OKOJIOTHYECKHE aCIEKThI
HCIIOJBb30BaHUs TCIIJIOBBIX
nsurareneii. TemioBoe
3arpsAI3HEHUE OKpPYKarolen
Cpenbl

74

75

Pemenue 3agau

O06001menue u
CHCTEeMAaTHU3alus 3HaHUH 110
teMe "TepMoarHaMHuKa.
TennoBrie MaTUHL!"

76

KonTponbHas padota no
teme "TepmoauHaMuka.
TemnoBeie MaITUHEL"

77

[TapooGpa3zoBanue u
KoHAeHcanus. Mcnapenue u
KHTIeHne. Y IenbHas
TeI10Ta mMapooOpa3oBaHUs

78

Hacruimennsie n
HEHACBIIICHHBIE TIaphI.
KauecTBeHHas 3aBUCUMOCTD
TIOTHOCTH W JTaBIICHUS
HACBILLIEHHOI'0 TIapa OT
TeMIepaTypsbl, UX




HE3aBUCHUMOCTH OT 00BEMa
HACHIIICHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYpPBI
KUTICHUS OT JaBJICHUS B
KHUKOCTH

79

Bnaxxnocts Bo3ayxa.
AOcomoTHas u
OTHOCHUTEJIbHAS BJIAYKHOCTh

80

81

82

83

84

85

Pemenue 3agau

TBépaoe Teno.
Kpucrannnueckue u
amopdHsbIe Tema.
AHM30TPONHS CBONCTB
KpUCTAJIJIIOB

IInaBnenue u
KpUCTa/uIM3anus. Y aenbHas
TEIUIOTA TUIABJICHHS.
Cybnumarus
Hedopmariu TBEpAOTO
Tena. PacTsokeHue n
cxarue. Casur. Moayinb
IOnra. [Ipenen ynpyrux
nedopmaruit

TenoBoe pacmmpenue
KUAJKOCTEN U TBEPIBIX TEIL.
AHrapMOHM3M TEIJIOBBIX
KosIe0aHMil YaCTHIL
BEIIIECTBA

[Ipeobpa3oBanue YHEPTUH B
(ha3oBBIX Mepexoaax

86

87

YpaBHEHHE TEIIOBOTO
Oaytanca

Pemenue 3agau

88

89

[ToBepxHOCTHOE
HaTspbkeHne. Kanwuisipaele
sBJICHU. J{aBlIeHHE 11O
HCKPUBIICHHOU
IIOBEPXHOCTBIO KUJKOCTH.
®opmyia Jlamnaca

O0600111EHE U
CUCTEMATHU3ALM 3HAHUHN 11O




TeMe "ArperaTHble
COCTOSIHUS BEILIECTBA.
da30BbI€ IEPEXOBI"

90

KonrponsHas pabora no
TeMe "ArperaTHble
COCTOSIHUS BEILLECTBA.
da30Bble IEPEX0bl"

91

DnexTpu3anus Tea u eé
IIPOABJICHUA.
Dnektpuueckuii 3apsia. [IBa
BUJIA AIEKTPHUUECKUX
3apsanoB. [IpoBoHuKY,
TUDIIEKTPUKU U
MOJIYTIPOBOTHUKH

92

DneMeHTapHbIN
BJIEKTPUYECKUM 3apsil.
3aKOH COXpaHEHUS
JIEKTPUUYECKOTO 3apsizia

93

94

B3anmoneiicTre 3apsioB.
Toueunsie 3apsiabl. 3aKOH
Kynona

Pemenue 3agau

95

Onektpuueckoe moie. Ero
JICVICTBUE HA
ANEKTPUUYECKHUE 3aPSIIbI

96

HanpsioxénnocTth
ANEKTPUYECKOTO TIOJISL.
[IpoGHeIii 3apsz. Jlunuu
HaIpPsHKEHHOCTU
ANEKTPUYECKOTO TTOJISL.
OnnopoaHoe
ANEKTPUYECKOE T10JIE

97

IToreHnmmuaabHOCTH
AJIEKTPOCTATUYECKOTO MOJISA.
Pa3nocTs MOTEHITUATIOB U
HaINpsHKEHUE

98

[ToTrenumanpHas sHEpTrUst
3apsa B
JJIIEKTPOCTATUYECKOM II0JIE.
ITorenuuman
3JIEKTPOCTATUYECKOTO MO




99

CBs13b HaNPsSYKEHHOCTU
I10JIs1 ¥ Pa3HOCTH
IIOTEHLIUAJIOB JUISl
JIEKTPOCTATUYECKOTO OIS

100

101

[IpuHnun cyneprno3unumn
3JIEKTPUYECKUX MOJIEN

Pemrenue 3agau

102

[Tone Toueunoro 3apsna.
ITone paBHOMEpHO
3apsoKEHHOU cephl

103

ITone paBHOMEPHO
3apsHKEHHOT0 10 00BEMY
wapa. [losne paBHoMepHO
3apsKCHHONW OCCKOHEUHOU
IJIOCKOCTH

104

[IpoBoHMKY B
ANEKTPOCTATUYECKOM I10JIE.
VYcnoBue paBHOBECHS
3aps0B

105

106

107

108

JIMDIIEKTPUKY U
MOJIYIIPOBOJIHUKH B
JIEKTPOCTATUYECKOM I10JIE

Konnencarop.
OneKTPOEMKOCTh
KOHJIEHCATODA.
DNEeKTPOEMKOCTD TIIIOCKOTO
KOHJIeHCATOpa
[TapannensHoe coeUMHEHNE
KOHJICHCAaTOPOB
[TocnenoBarenbHOE

COCOIUHCHUC
KOHACHCATOPOB

109

110

111

OHeprus 3apsyKEHHOT0
KOH/JIEHCAaTopa
Pewenue 3anau
JIBrkeHne 3apsyKeHHOU
YaCTHUIbI B OJHOPOJHOM
JIIEKTPUYECKOM I10JI€

112

113

Pemrenue 3agau

O0600111eHE U
CUCTEMATHU3ALM 3HAHUHN 110




Teme "DIeKTpruYecKoe
nosne"

114

115

116

KonTtpomnbHas paborta mo
TeMme "DIeKTpUIecKoe
nosie"

Cwua Toka. IlocTossHHBIN
TOK. Y CIIOBUS
CyIIIECTBOBAHUS
MOCTOSSHHOTO
AIEKTPUUYECKOTO TOKA

Hcroynuku Toka.
Hanpsioxenue u 3/1C

117

3axon OMa aJis1 yyacTka
Lenu. DIIEKTPUIECKOe
COIPOTHUBIICHHE

118

3aBUCHUMOCTh
COHpOTI/IBJ'IeHI/ISI
OJTHOPOJTHOTO TIPOBOTHUKA
OT €TI0 AJINHBI U IJIOIIaaIn
MOTIEPEYHOIO CCUCHHUS

119

120

121

VY nenbHoe COpOTHUBIICHHE
BellecTBa. Pemenue 3agau

ITocnenosarensHoOE,
napajuleJIbHOE, CMEIIaHHOE
COEIMHEHME NPOBOJHUKOB
Pacuér pa3BeTBIEHHBIX
JIEKTPUYECKUX LENEN.
ITpaBuna Kupxroda

122

123

124

Pemenue 3agau

PaGora snexktpuyeckoro
ToKa. 3akoH JIxoynsa —
Jlenua

Pemenue 3agau

125

MOUIHOCTB 3JEKTPUIECKOTO
TOKa. TemnmoBast MOIITHOCTH,
BBIJIETIIEMAsl HA PE3UCTOPE

126

127

Pemenue 3agau

O/1C u BHyTpEHHEE
COIIPOTHBIIEHUE UCTOYHHKA
TOKa




128

3akon OMa J1st MOJTHOM
(3aMKHYTOH)
BJIEKTPUYECKON LIETTH

129
130

Pemenue 3agau

MOH_IHOCTB HCTOYHHUKA TOKa

131

132

Kopotkoe 3ambikanne

Konnencarop B nenu
IMOCTOSIHHOTO TOKa

133

134

135

Pemenue 3agau

Permrenue 3agad mo reme
"ITocTOSHHBIM
AIEKTPUUYECKUN TOK"
Perienne 3aga4 mo reme
"ITocTOSTHHBIN
AJIEKTPUYECKUM TOK"

136

Pemrenue 3agad mo reMme
"TTocTOSIHHBIH
AJIEKTPUYECKUM TOK"

137

O06o0061IeHuE U
CHCTeMaTH3anus 3HaHUH 110
teme "[locTossHHBIH
NEKTPUYECKUH TOK"

138

139

140

141

KonTponbHas padota no
teme "TlocTossHHBIH
AIEKTPUIECKUN TOK"

OnexTpuueckas
MIPOBOAMMOCTE PA3INYHBIX
BEILIECTB. DIIEKTPUUECKUI
TOK B METaJlJIax.
CBepXIpoBOIUMOCTh

DNEeKTPpUYECKHl TOK B
pacTBOpax M pacriaBax
3JIEKTPOIUTOB. 3aKOHBI
®Dapazes U1 HIEKTPOIU3a

DNEeKTPUUYECKHI TOK B
razax. [lomazma

142

DIJIEKTPUYECKUHN TOK B
BakyyMme. BakyymHble
npubopsI

143

DIJIEKTPUYECKUHN TOK B
TTOJTYITPOBOTHUKAX




144

[TonynpoBOIHUKOBBIE
npubopsI

145

146

147

148

®uU3NYECKU TPAKTUKYM I10
teme "M3mepenue cuisl
TOKA ¥ HAMIPSKCHHUSI B [N
MOCTOSTHHOTO TOKa TIPU
MTOMOIITY aHAJIOTOBBIX U

U (POBBIX U3MEPUTEIBHBIX
puOOpoB" UK
"3HaKOMCTBO ¢ ITU(DPOBOI
nabopaTopuei 1o Ghuzmuke.
[Ipumeps! u3mepeHus
(bU3HYECKUX BEIIMYUH ITPU
MTOMOIIN KOMITBFOTEPHBIX
JTATYUKOB"

®du3nuecKuil MpakTUKYM 110
teme "M3yuenue
HEPABHOMEPHOI'O JBUKECHHUS
C LIEJIbIO ONPEACICHUS
MI'HOBEHHOH cKOpocTH"

Ou3nYecKuil MpakTUKyM MO
teme "M3mepenue
YCKOpEHUS TIPU
MPSMOJIMHETHOM
PaBHOYCKOPEHHOM
NBIDKECHUU 110 HAKJIOHHOU
IUIOCKOCTH" HJIH
"UccnenoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU NpHU
PaBHOYCKOPEHHOM
nBIOKeHun"

@u3nYeCcKUil NPAKTUKYM I10
teMe "M3mepenne
YCKOPEHUs! CBOOOIHOTO
nanenus” win "M3ydyenue
JBHKEHUS Tea,
OpOIIEHHOTO
TOPU30HTAIBHO"

149

@u3nYeCcKUil NPAKTUKYM I10
Teme "M3yueHne nBUKEHUS
TeJa 0 OKPY>KHOCTH €




150

IIOCTOSIHHOM 110 MOAYJIIO
CKOpOCTbIO" UK
"UccnenoBanue
3aBUCUMOCTH IIEPHOJIa
oOpallieHus KOHUYECKOTro
MasATHHUKA OT €ro
napameTpoB"

®uU3NYECKUN TPAKTUKYM I10
teme "M3mepenue
PaBHOJICHCTBYIONICH CHUIIbI
MIPHU ABMKEHUU OpyCKa 1o
HaAKJIOHHOM INIOCKOCTH"
wiu "IIpoBepka rumnoTessl o
HE3aBUCHUMOCTHU BPEMEHU
JBUKCHHSI OpyCKa 1o
HAKJIOHHOH INIOCKOCTH Ha
3aJIaHHOE PACCTOSTHUE OT
ero mMacchol"

151

@uU3NYECKUl IPAKTUKYM 110
teme "HccnenoBanue
3aBHCHUMOCTH CHJI
YIPYrOCTH, BO3ZHUKAOLIUX
B IIPY’KUHE U PE3UHOBOM
o0pa3ie, OT uX
nedopmarun" uim
"N3y4yeHue qBUKEHUS
CHCTEMBI TeJl, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3
nérkuit 010K"

152

Pu3n4ecKuil NPaKTUKYM 110
teMe "M3mepenue

ko3¢ duLeHTa TPEHUS 110
BEJIMYMHE yTJIIOBOTO
koa¢dunrenTa
3apucumocTt FTp(N)" mnu
"HccnenoBanue 1BUKEHUS
OpycKka 1o HaKJIOHHOMH
IJIOCKOCTH C IEPEMEHHBIM
kod(purmenTom TpeHus"
nmu "M3ydeHne IBUKEHUS
rpy3a Ha Bally C TPEHHEM"




153

@u3NYECKUl IPAKTUKYM I10
teMe "HccnenoBanue
YCJIOBU paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO
OCh BpalleHus" Win
"KoncrpyupoBanue
KPOHUITEIHOB U pacy€T CUII
ynpyrocta" wiu "HU3yuenune
YCTOMYHUBOCTH TBEPOTO
TeJa, UMEIOUIETO II0IA/lb
ornops!"

154

155

®uU3NYECKU TPAKTUKYM I10
teme "M3mepenue
HMITyJIbCa TeJla 0
TOPMO3HOMY NIyTH" WK
"N3mepeHue cuiibl TArHY,
CKOPOCTH MOJENHU
ANEKTPOMOOHIIS U
MOIIIHOCTH CHJIbI TSTU" WK
"CpaBHeHHE U3MEHEHUS
HMITyJIbCA TeJIa C
HUMITYJICOM CUJIBI" UITU
"HccnemoBanue
COXpPaHEHHUS UMITYJIbCa MPU
yIIpyrom B3auMozencTeun"
nunu "M3mepenue
KMHETUYECKOW SHEPTUU
Teja 10 TOPMO3HOMY ITyTH"

@uU3NYECKUI NPAKTUKYM 110
teMe "H3ydyeHue
M30TEPMHUUECKOTO MpoIECcca
(peKoMeH0BaHO
UCMOJIb30BaHuE HU(POBOI
naboparopun)" UIu
"N3ydeHne n30X0pHOTo
npouecca" win "N3ydenne
n300apHOTO mporecca uiu
"IIpoBepka ypaBHEHUs
COCTOSIHUS"

156

@u3NYECKUl NPAKTUKYM 110
teme "M3mepeHne
YAEIbHON TEeTUIOEMKOCTH"




niu "Hccaenosanue
rpoiiecca OCThIBaHUS
BelecTBa" MM
"UccneqoBanue
aguabaTHOro mporecca'
unu "N3yuenue
B3aUMOCBSI3U SHEPIUU
MEXMOJICKYJIIPHOTO
B3aNMMOJCUCTBUS U
TEeMIIepaTypbl KATICHUS
JKUIKOCTEN"

157

®uU3NYECKU TPAKTUKYM I10
teme "U3yuenue
3aKOHOMEPHOCTEN
WCIIapeHus KuaKocTen"
wiu "U3Mepenue yaenbHou
TEIUIOTHI IIJIaBJICHUS JIbaa"
nnu "M3yueHue cBOKCTB
HACBIIICHHBIX TapOB" WU
"U3mepenue abCcoTOTHON
BJIQXKHOCTH BO3/yXa U
OIICHKa MacChl IapoB B
nomenieHun". M3mepenue
koa¢pdunrenHTa
MTOBEPXHOCTHOT'O
HaTSKEHUS

158

@uU3NYECKUI IPAKTUKYM T10
Teme "HaOmronenue
MIPEBPAIICHUS YHEPTUU
3apsyKEHHOTO
KOHJIEHCAaTOpa B SHEPTUIO
M3IIy4eHus cBeroanoaa"
nnu "N3yuenue
MPOTEKaHUS TOKA B IIETIH,
cojieprkaieit kKouaencarop"
unu "Pacnpenenenre
Pa3HOCTHU MOTEHITUAIOB
(HampsiKeHHs ) IPU
MOCJIeI0BAaTEIbHOM
COEIMHEHUU
KOHJIEHCAaTOpOB"




159

@u3NYECKUl IPAKTUKYM I10
teme "HccaenoBanue
CMECIIAHHOTO COCIUHCHUS
pe3ucTopoB' WK
"N3mepenue yieabHoro
COTIPOTHUBIICHUS
MPOBOJHUKOB" WIIN
"UccnenoBanue
3aBUCHMOCTH CHUJIbI TOKA OT
HaIPSHKEHUS JUIs1 JIAMITbI
HakanuBaHus"

160

161

162

163

164

®uU3NYECKU TPAKTUKYM I10
teme "Habmonenue
3JIeKTpoJn3a" Uiu
"U3mepenue 3apsiaa
OJIHOBAJIEHTHOT'O MOHA" WU
"UccneqoBanue
3aBHUCHUMOCTHU
COIMPOTUBIICHUS
TEPMOPE3UCTOPA OT
TeMIeparypbl" WK
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTepUCTHKU anoaa”

PesepBHbIii yPOK.
O06o06meHue u
cHCTEeMaTH3aInsI 3HaHUH 110
TeMe "Kunematuka"

PesepBHbIii yPOK.
O06o0enue n
CHUCTEMAaTU3alMsl 3HAHUH 110
teme "JluHamuka"

PesepBHbIii yPOK.
O06o06mieHue u
CHCTeMaTH3aIus 3HaHUH 110
teme "Cratuka TBEpAOro
Tena"

PesepBHbIii yPOK.
O06o01enue u
CUCTEMAaTHU3alMsl 3HAaHUH 110
TeMe "3aKOHBI COXPaHEHHUS
B MEXaHHKe"




165

PesepBHbIii ypOK.
O06o06mieHue U
cHCTeMaTHu3alus 3HaHUH 0
TeMe "OCHOBEBI
MOJIEKYJIIPHO-KUHETUYECKO
i Teopun”

166

PesepBHBIii ypOK.
O06001menue u
CHCTeMaTH3amus 3HaHUH 110
teme "TepmonnHamuka.
TennoBrie MaTUHEL"

167

168

169

170

PesepBHbIii ypOK.
O06006111eHE U
cHCTEMAaTU3alMs 3HAHUH I10
Teme "ArperatHbie
COCTOSIHUS BEILIECTBA.
®da3oBble epexo b

PesepBHbIil ypok.
O0600111eH1E U
CUCTEeMaTH3alusl 3HAaHU 0
Teme "DIeKTpruyecKoe
nosie"

PesepBHbIii yPOK.
Oo6o0uenue n
CHUCTEMAaTU3alMsl 3HAHUN 110
teMe "[locTossHHBII
ANEKTpUYECKUi TOK"

PesepBHbIii ypOK.
O06o61enue u
CHUCTEMAaTH3alMsl 3HAHUH 110
TeMe "TOKHU B pa3InUHBIX
cpenax"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

170

16




11 KIIACC

Ne
n/
n

Tema ypoka

BzaumoneiicTBue

IIOCTOAHHBIX MarHuTOB

Y TIPOBOJIHUKOB C
TOKOM. Marautaoe
moie. I'umoresa
Awmrmepa

KoauuecTBO 4acoB

Bcer
0 e padoThbI

KoHTpoabHbI

IIpakTHYecku
e padoThbl

JlaTa
H3y4YeHH
s

Bektop MaruutHoM
uHAyKIuK. [IpuHomn
CyNepno3UIUU
MarHUTHBIX ITOJICH.
JIMHUM MarHUTHOM

HHAYKIIUU

MarautHoE 11051€
MIPOBOJHUKA C TOKOM.
OmnbIT OpcTena

Cwia Amniepa, eé
HarpaBJeHUE U
MOYJTh

Pemenue 3amau

[IpumMeHeHue 3akoHa
Awmrepa.
ONEeKTPOU3MEPUTENBH
bl IPUOOPHI

Cuua Jlopenna, e€
HaIpaBJICHUE U
MOZYJib. [IBHKEHNE
3apSKEHHOM YaCTHUIbI
B OJJHOPOJIHOM
MarHUTHOM TI0JIe

Pemenue 3agau

PaGora cunel Jlopeniia

10

11

Pemenue 3agau

MaruutHoe noJse B
BEIIECTBE.
DeppoMarHeTHKH,

napa- 1 fnaMaraeTuKu




12

OcHOBHbIE CBOICTBa
(beppOMarHeTHKOB.
[IpumeHenue
dbeppoMarHeTUKoB

13

14

15

16

Pemenue 3agaq mmo
Teme "MarautHoe
mose"

Pentenue 3amau mo
TeMe "MarautHoe
roje"

SIBnenne
3JIEKTPOMArHUTHOMN
nHaykiuu. [lorok
BEKTOpa MarHUTHOM
WHIYKIIUU

OJC nnnykuuu

17

3aKkoH
AIEKTPOMArHUTHOMN
uHaykunn Papanest

18

19

20

Buxperoe
ANEKTPUYECKOE T10JIE.
Toxu dyko

O/1C nnaykuuu B
JBIKYIIUXCS
IIPOBOJAHMKAX

Pemenue 3agaa

21

22

23

[IpaBuio Jlenna

NHIYyKTUBHOCTS.
Karymka
WHJIYKTUBHOCTH B
LIETY ITOCTOSHHOTO
TOKa

SIBnenue
camounaykuu. 3/C
CaMOMHIYKIIUU

24

DHeprusi MarHuTHOTO
MOJIST KaTYIIKH C
TOKOM.
DIIEKTPOMarHUTHOE
oJje

25

Pemenue 3agau




26

O0o061IcHNE U
CHCTEMAaTHU3aLUs
3HAHUM I10 TEME
"OnexkTpoaguHaMuka"

27

28

29

30

KontponsHas padora
0 TeMe
"OnekTpoauHaMuka"

Konebarenpnas
cucrema. CBOOOIHEIE
KoJIeOaHHsI.
I'apmonunueckue
KoJieOaHus

Kunemarnueckoe u
IUHAMHYECKOE
olnucaHue
KoJie0aTeIbHBIX
JIBYKECHUN

DHEPreTUIecKoe
onucanue. BeiBoj
JUHAMHUYECKOI O
OInIrMcaHusi
FapMOHI/IqGCKI/IX
KoneOaHuii U3 ux
SHEPreTUIECKOro U
KHHEMATHYECKOTO
OITMCaHM

31

AMiutyzaa u dasa
KoJIe0aHu

32

33

Ilepuon n wacrora
kosnebanuii. [lepuon
MaJbIX CBOOOIHBIX
KOJICOaHMI
MaTeMaTHYECKOTO
MasTHUKa. [lepuon
CBOOOIHEBIX KOJI€OaHUH
MPYKUHHOTO
MasiTHHKA

3aryxaromue
KoJIeOaHusl.
BriHyX1cHHBIE
KosiebaHus. Pesonanc

34

ABTOKOJICOAHUSA




35

36

37

38

39

40

41

42

43

44

Pemenune 3amau
VYpok-koHpepeHus
"MexaHndecKue
KoJIEOaHMS B
MY3BIKQIbHBIX
MHCTpyMeHTax"

0O0001EeHuEe 1
CHCTEMaTH3alHs
3HaHUM 10 TEME
"MexaHn4ecKue
koJieOanus"

DIIeKTpOMarHUTHBIC
KoJIeOaHHSL.
KonebarenpHbli
KOHTYD

®opmyina Tomcona.
CBs13b aMIUIUTY b
3apsiia KOHJIeHcaTopa
C aMIUIUTYIOU CHJIBI
TOKa B KOJIeOATEeIbHOM
KOHTYpe

3aK0H COXpaHEHUS
SHEPTUU B UI€aTHHOM
Ko1e0aTeIbHOM
KOHTYpE

3aryxarwomue
JJIEKTPOMarHUTHBIE
KoJIeOaHusl.
BriHyX1cHHBIE
AIIEKTPOMarHuTHBIE
KoJIeOaHus

IlepeMeHHBIH TOK.
Pesucrop n
KOHJIEHCATOp B LIENHN
MIEPEMEHHOT0 TOKA

Karymka
WHIYKTUBHOCTH B
[[ENU IePEMEHHOTO
TOKa

3akoH Oma 1
AIIEKTPUIECKOM 1IEeMHU
MEPEMEHHOTO TOKa




45

MomHnocTs
MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U
JICUCTBYIOIIIEE
3HAYE€HHE CHJIBI TOKA U
HaIPsKEHUS

46

Pe3onanc B
ANEKTPUYECKOMN LETH

47

48

49

Penrtenue 3amau

WneanbHprit
Tpanchopmarop.
[IpousBoacTBoO,
nepenava u
noTpebaeHne
ANEKTPUYECKON
SHEPrUU

DKOJOTUYECKUE PUCKHU
NPy MPOU3BOACTBE
3JIEKTPOIHEPTHUU.
Kynberypa
HCIIOJIE30BaHUS
AIEKTPO3HEPTUU B
MMOBCEIHEBHOM KH3HU

50
51

Pemenue 3agau

Pemenue 3amau

52

0O00011eHNEe 1
CHCTeMaTH3aIHS
3HAHUH 110 TEME
"DeKTpOMarHuTHhIC
Konedanus"

53

54

55

MexaHndeckue BOJIHEL.
XapakTepucTuKu
MeXaHWYECKUX BOJIH
CBoiicTBa
MEXaHUYECKUX BOIH
3ByK. XapakTEepUCTUKU
3BYyKa

56

Undpa3Byk u
yibTpa3Byk. lllymoBoe
3arpsi3HEHUE

OKPY’KaloIlel cpebl




57

58

59

60

61

Pemenue 3amau

DNeKTpOMarHUTHbHIE
BOJIHBI. M3n1y4yenue
3IEKTPOMArHUTHBIX
BOJIH

OHeprus
3JICKTPOMAarHUTHBIX
BostH. CBolicTBa
3JICKTPOMAarHUTHBIX
BOJIH

[Mkana
AJIEKTPOMAarHUTHBIX
BoJH. [Ipumenenne
AJIEKTPOMAarHUTHBIX
BOJIH B TEXHHUKE U
OBITY

[TpuHUMTIBL
PaIuOCBSI3U U
TEICBUJICHHUS.
Panmonokarnms.
DIIeKTPOMarHuTHOE
3arpsi3HEHUE
OKPYKaIOIIEH Cpebl

62

63

64

65

66

KonTponabnas pabora
o teMe "Koiebanust u
BOJIHBI"

Cser. 3aKkoH
IPSIMOJIMHEMHOTO
pacrpocTpaHeHus
cBeTa

Pemienune 3ama4d Ha
MIPUMEHEHUE 3aKOHa
IPSIMOJIMHEMHOTO
pacnpocTpaHeHUs
CcBeTa

OTtpaxeHue cBeTa.
[Lnockoe 3epkaino.
Cdepuueckoe 3epkaiio

IIpenomnenue cera.
AOCONIOTHEIN U
OTHOCHUTEIIbHBIN
IMOKa3aTelb




npesnomiuenus. [lonnoe
BHYTpEHHEE
OTpakKEHHUE.
[IpenenpHbli yroa
MIOJIHOT'O BHYTPEHHETO
OTpaKE€HUs

67

Pemenne 3amau Ha
MIPUMEHEHUE 3aKOHOB
OTpaXKEHUS U
MpEJIOMJICHUS CBETa

68

Xoq JIydeil B Ipu3Me.
Hucniepcus ceera.
CrnoxHbIi cocTaB
6emnoro csera. Llger

69

JInnzel. DokycHOe
paccTosiHue u
ONTHYECKasl CUJIa
JIUH3BI

70

71

72

73

74

[TocTpoenue
M300pakeHHi B
JIMH3aX U UX CUCTeMaXx.
YBenuyeHue JuH3bI

Pemenue 3amgau Ha
MOCTPOEHNE
M300paxKeHui,
MOJIy4aeMbIX C
ITOMOIIIBIO JTHH3

I'ma3 kak onTuyeckas
CHCTEMA

Pemenue 3anau.
IIpenenst
MIPUMEHUMOCTH
reOMETPUYECKON
ONTUKHU

CkopocTh cBeTa U
METOJIbI €€ U3MEPEHHUS

75
76

Hucniepcus ceera

Wurepdepennus cera

77

KorepenTHsie
UCTOYHUKU. Y CIOBUA
HaAOJIFOIEHUS




78

MaKCUMYMOB U
MHWHUMYMOB

Penrtenue 3anau

79

[Ipumenenue
UHTEpEpEeHINH

80

81

82

Hudpakmus ceeTa
Hudpakmonnas
peméTrka. YcioBue
HAOJI0/IEHUS TTIaBHBIX
MaKCHMYyMOB

Pemenue 3amau

83

84

[TonepeuHocth
CBETOBBIX BOJIH.
[Tonspuzanus ceera

Pemenue 3amau

85

CBEeTOBBIE SIBJICHHUS B
pupoJIie

86

87

88

89

90

O06o061IEHNE U
CHCTEMATH3AIIH
3HAHUM 110 TEME
"Onruka"

KonTponbnas pabota
mo Teme «OnTuKa
I'panunbr
MPUMEHUMOCTHU
KJIaCCHYECKOM
MEXaHUKH. 3aKOHBI
3JIEKTPOIUHAMUKHU U
MIPUHITUTT
OTHOCUTEIIEHOCTHU
ITocTynatsl
CIeUaJIbHON TEOpUHr
OTHOCHUTEJILHOCTH

[IpocTpancTBeHHO-
BPEMEHHOW WHTEPBAJ.
[IpeoOpazoBanus
Jlopenua. Ycnosue
MIPHYUHHOCTH.
OTHOCHUTENBHOCTh
OJIHOBPEMEHHOCTH.




91

92

93

3ameyIeHHe BpEMEHU
U COKpAIlEHHUE JJTUHBI

DHeprus U UMIYJbC
PEIATUBUCTCKOMN
YaCTHUIIbI

CBs13b Macchl ¢
SHEprueu u
UMITYJIBCOM
PEIATUBUCTCKOMN
YacTULIbl. DHEPrus
MOKOS

PaBHOBecHOE TemaoBOE
H3JTYy4YCHUC

94

3akoH cMemieHus Buna

95

96

I'unmoresza M. 1lnanka o
kBaHTax. ®OTOHBI

DHeprus U UMIYJbC
dboToHa

97

®doroaddext. OnbIThI
A.T. Cronerosa.
3akoHsbI potodddexra

98

YpaBHeHue
OHHIITEHHA O
doTtorddekra.
"Kpacnas rpanuna"
doTtordpdexra

99

100

101

102

JlaBneHue cBeTa.
Omnprre! [1. H.
JleOeneBa

BomHoBrle cBoMcTBa
YaCTHII

Bounsl ne bporins.
JlmiHa BOJIHEBI 1€
bpoiins u pasmepsl
00J1aCTH JTOKATU3aIIH
JBHKYIIIEUCS YaCTULIBI
KopnyckynsapHo-
BOJIHOBOW JTyaJIU3M

103

Hudpaxus
JJIEKTPOHOB Ha
KpHUCTaJlIax




104

Crenmuduxa
WU3MEPEHUI B
MHUKPOMHUPE.
CooTHONICHUS
HEOIpeeIEHHOCTEN
I'eitzenbepra

105

Pemenne rpaduueckux
3a7a4

106

107

108

109

Pemienune pacu€THbIX
3a1a4y

KoHnTtposbhas padota
o TeMaM: "OCHOBEBI
CTO",
"KopnyckynsipHo-
BOJIHOBOM JTyasin3m"
OmBITE IO
HCCIIEN0BAHUIO
CTPOCHHSI aTOMa.
[TnaneTapHas MozeIb
aTtoma Pesepdopna

IToctynatel bopa

110

Bunael cnekTpos.
Crnextp ypoBHei
SHEpPruM aTroma
BOZIOpOAA

111

112

CrioHTaHHOE U
BBIHYXJICHHOE
U3ITy4eHHUE CBETa

Jlazep

113

114

Hyknonnas mogens
anpa ['eitsenbepra-
WBanenko. 3apsa u
MacCcOBOE YHUCIIO sI/Ipa.
H3oTomsl.
PannoakTHBHOCTH

3aKoH
PaAOAKTUBHOIO
pacnaga. CBoiicTBa
MOHU3UPYIOLIETO
n3ny4yeHus. Bousaaue
palHOaKTUBHOCTH Ha




JKUBBIC OpTaHHU3MBI.
Jo3nmerpus

DHeprus CBsI3U
HYKJIOHOB B sI/Ip€.

S nepHble cubl.
Hedext maccsl sipa.
SInepHble peakuuu.
SInepHble peaKTOpBI.
115 [TpoGaembr
YIPaBISIEMOTO
TEPMOSIAEPHOTO
CUHTE3a.
DKOJIOTHYeCcKue
aCIEKThl pa3BUTHUS
AJIEPHOMN SHEPreTUKH

MeTtonbl perucrpanuu
1 UCCIICZIOBAHNUS
3JIEMEHTApHBIX
YacTHUL.
DyHIaMEHTAIbHBIE
116 B3aUMOJICHCTBUS.
bapuoHbl, ME30HBI U
JIETITOHBI.
IIpencrasnenue o
CrangapTHON MozEN.
KBapk-rimrooHHas

MOZACIIb aIPOHOB

®du3nka 3a npeaenamu
CranmapTHOI MoJienH.
Témuag matepus u
117 P

TEMHasI SHEPTHSl.
EnuncTBO dusnueckoit

KapTHUHBI MUpa

Oransl pa3BUTHA
118 ACTPOHOMHH.
3Ha4YeHHE ACTPOHOMUH

[IpumenumocTs
3aKOHOB (DU3HKH NS
00BSICHEHUS TIPUPOIBI
119 KOCMHYECKHX
00BEKTOB. MeToabI
ACTPOHOMHUYECKHUX

HUCCIe0BaHuN




120

CoBpemeHHbIE
ONTUYECKHE
TEJIECKOTIBI,
pauoTENeCKOIIBI,
BHeaTMochepHas
ACTPOHOMHS

121

Bup 3Bé3nHOro neba.
Co3zBe3nus, spKue
3BE3/1bl, INIAHETHI, UX
BHIMMOE JIBKEHHE

122

ConHe4yHas cucTeMa.
Connue. CoHeuHas
aKTUBHOCTL. VICTOUYHUK
sHepruu CoJiHIa U
3BE3]

123

3BE3bI, X OCHOBHBIE
XapaKTEPUCTUKH.
Huarpamma
"CreKTpaIbHbIN Ki1acc
— CBETHMOCTH"

124

125

3Be3 a6l TIIaBHOMI
[IOCJIEI0BATEIILHOCTH

Bnytpennee ctpoeHue
3B&311. COBpEeMEHHBIE
MIPEJICTABJICHHSI O
MIPOUCXOXKICHUN U
sposronuy CoHIa U
3BE3. OTaMbl )KU3HU
3BE3]

126

Mnuneunsii [Iyte —
Hama ['anakTuka.
Turbl ranakTuk.
YépHble ObIpHI B ApPAX
raJIaKTHK

127

Bcenennas.
Pacmmpenue
Bcenennoii. 3akon
Xab606ma. Teopus
Bonbioro B3peIBa.
PenukroBoe
U3IIy4eHHE




128

Macurabnas
CTpYKTypa BceneHHOM.
Meraranaktuka

129

130

131

132

133

Hepewménnnie
poOJIEMBI
aCTPOHOMHUU

dusznyeckuit
MIPaKTUKYM I10 TEME
"UccnenoBanue
MarHUTHOTO MO
MMOCTOSIHHBIX
MarHuToB" HUiIn
"UccnemoBanue
CBOMCTB
dbeppoMarueTukoB"
nnu "UcciaenoBanue
JIENCTBHUSA MOCTOSTHHOTO
MarHuTa Ha PaMKy C
TOKOM"

dusnueckuit
HPaKTUKYM 110 TeMe
"N3Mepenue cuibl
Awmrniepa" unu
"U3yuenue
3aBUCUMOCTH CHJIBI
Amriepa oT cuiibl ToKa"
w "Onpenenenne
MarHUTHON MHIYKLIUU
Ha OCHOBE U3MEPEHHUS
cuibl Ammnepa”

Dduznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
SIBJICHUS
AJIIEKTPOMATrHUTHOMN
WHIYKIUU'" Win
"Onpenenenne
WHIYKITUA BUXPEBOTO
MarHuTHOro 1moJjs"
Dduznueckuit
MPaKTUKYM T10 TEME
"UccnenoBanue
SIBIIEHHUS




CaMOMHIYKIUHU" WIH
"Cbopka Moienn
AIIEKTPOMArHUTHOTO
reseparopa"

duznueckuit
MPaKTUKYM I10 TEME
"U3mepenue nepuoaa
134 CBOOOIHEIX KOJIEOaHUMH
HUTSHOTO U
MPY>KUHHOTO
MasATHHUKOB"

DduznuecKkuit
MPAKTHKYM I10 TeMe
135 "IIpeoOpazoBanue
SHEPTUU B MPYKUHHOM
MasTHHKE"

Dduznmueckuit
MPaKTUKYM I10 TEME
"UccneqoBanue
MEPEMEHHOTO TOKa
yepes
IOCJIEIOBATEIHHO
136 COeTUHEHHEBIE
KOHJIEHCATOP, KaTYIIKY
U pe3uctop” uim
"UccnemoBanue
paboThl UCTOYHUKOB
CBETAa B 1IN
MEepEMEHHOT0 ToKa"

duznueckuit
MPaKTUKYM T10 TEME
137 "N3y4eHnune
napameTpoB 3BYKOBOH
BOJIHBI"

Pusnueckui
NPaKTUKYM I10 TEMe
"N3mepenue
nokasare’s

138 IIPEIOMJIEHUS CTeKna"
un "[lonyyenue
M300pakeHUs B
CUCTEME U3 IJIOCKOTO

3epKajia v JUH3HI"




139

Pusnyeckui
MPAKTUKYM I10 TeMe
"HUccnenoBanue
3aBUCUMOCTH
dboxycHOTO
pacCTOsIHUS OT
BEIIeCTBA (Ha MPUMEpe
KUJKHUX JTUH3)" UIn
"Uzmepenue
dboxycHOTO
paccTosHus
pacceuBarouX JUH3"

140

Dduznmueckuit
MPaKTUKYM I10 TEME
"Habmoneuue
TuQpaknuy,
UHTEpPEpEHITNN U
noJjsipusaiuu ceera'

141

142

dusznyeckuit
MPAKTUKYM I10 TeMe
"Onpenenenue
UMITyJIbCa U SHEPTUU
PENATUBUCTCKHIX
yacTuil (1o
¢dororpadusm TpekoB
3apsHKEHHBIX YACTHIL B
MarHuTHOM ToJe)"

DdusznyecKkui
MPaKTUKYM I10 TEME
"N3mepenue
nmocrossaHoM Ilmanka
Ha OCHOBE
HCCIICAOBaHUS
doTtordpdexra" nmm
"UccnemoBanue
3aBHCHMOCTH CHJIbI
TOKA Yepe3 CBETOANO/
OT HamnpspkeHus"

143

Duznueckuit
MIPAKTHKYM I10 TeMe
"UccnemoBanue
CIEKTpa pa3pesKeHHOTO
aTOMapHOTO BOAOPOJa




U U3MEpPEHUE
MOCTOSIHHOM
Punbepra"

144

145

146

dusznyeckuit
MPAKTUKYM I10 TeMe
"UccnemoBanue
paznoakTUBHOTO (poHA
C HCIOJIL30BaHUEM
no3umerpa' Win
"U3yueHue
[orJIoLIeHus OeTa-
YaCTHULl AJTIOMUHUEM"

Dduznmueckuit
MPAKTUKYM I10 TeMe
"HabGnroneuus
3BE31HOrO Heba
HEBOOPYXKEHHBIM
I1a30M C
HCIOJIb30BaHUEM
KOMITHIOTEPHBIX
IIPUWIOKEHUH IS
onpeeICHUs
MOJI0KEHHUS HeOESCHBIX
00BEKTOB Ha
KOHKPETHYIO J1aTy:
OCHOBHEIC CO3BE3IHS
CeBepHoro
MOJTYIIApUsl U sIPKUe
3BE3bI" MIIH
"HaOaroneHus B
Teneckor JIyHsl,
MJIaHET, TYMAaHHOCTEN
U 3BE3THBIX
CKoOIIeHUI"

0O0001eHne n
cucTeMaTu3aIus
3HaHuil. Ponb ¢pusuku
Y aCTPOHOMUU B
3KOHOMUYECKOMH,
TEXHOJIOTHYECKOM,
COILIMAJILHOHU U
3TUYECKOH cdepax




147

ACATCIIBHOCTH
YCIO0BCKa

O0001EeHuEe 1
CUCTEMATH3ALM
3HaHuM. Posib 1 MecTo
(bU3UKK ¥ aCTPOHOMHUH
B COBPEMEHHOH
Hay4YHOU KapTHUHE
Mupa

148

O6006menne u
cUCTeMaTH3aIus
3HaHuM. Poib
¢du3nveckoii Teopun B
dhopMHUpOBaHUH
Ipe/ICTaBICHUN O
du3nyeckoil kKapTuHe
MHpa, MECTO
(bu3nIecKoil KapTHHBI
MUpa B 0011EM psy
COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
Ipe/ICTaBICHUN O
npupoze

149

0O00011eHue U
CHCTEMAaTHU3aLUS
3HAHUH 110 TEME
"Kunemaruka"

150

0O00011eHue U
CHCTEMAaTHU3aLUS
3HAHUH 110 TEME
"Kunemaruka"

151

152

153

O06o06mIeHNE U
CHCTEMAaTH3aIHs
3HAHUH 110 TEME
"Innamuka"

O06o06mIcHuE U
CHCTEMAaTHU3allHs
3HAHUH 110 TEME
"CraTtuka TBEpAOro
Tena"

O060061EHNE U
CUCTEMATHU3ALIUS




3HAHHUHU II0 TEME
"3aKOHBI COXpaHEHUs B
MexaHuke"

154

0O0001EeHuEe 1
CHCTEMAaTHU3alIH
3HAHUM I10 TEME
"OCHOBBI
MOJIEKYJISIPHO-
KUHETHYCCKOU
Teopun"

155

O0o0061IeH e U
CHCTEMAaTHU3aLUS
3HAHUU 110 TEME
"TepMoHaMUKa.
TenmoBrle MalTuHE"

156

O0o061IeHNE U
CHCTEMAaTH3allH
3HAHUM 110 TEME
"ArperaTHble
COCTOSIHUS BEIIECTBA.
®dazoBbie epexoabl"

157

O0o061IeHNE U
CHCTEMAaTH3allHs
3HAHUM 10 TeMe
"Onexrpuueckoe noiue"

158

0O00011eHue U
CHCTEMAaTHU3allHs
3HAHHH 10 TEME
"IlocTossHHBIH
3JIEKTPUYECKUN TOK"

159

0O0001eHne 1
CUCTEMAaTH3aLHs
3HaHui 1o Teme "Toku
B Pa3JIMUHBIX cpenax”

160

0O00011eHne 1
CHCTEMATH3AIIHS
3HAHUH 110 TEME
"MaraurtsHoe nosne"

161

PesepBHBIi ypOK.
0O00011eHne 1
CHCTEMAaTH3aIHsI
3HAHHH 10 TEME




162

"DJeKTpOMarHuTHas
UHIyKIus"
Pe3epBHBIit ypOK.
0O0001EeHuEe 1
cUcTEeMaTu3aIus
3HAHUI 110 TEME
"MexaHuyecKkue
KoneOanus"

163

Pe3epBHBIii ypOK.
O6o0mmeHue u
CHCTeMaTU3aIUs
3HAHHH 10 TEME
"DIeKTpOMarHuTHhIC
KoJsieOanus"

164

PesepBHBIi ypOK.

O0o061IeHNE U
CHCTEMAaTH3allH

3HAHUM 110 TEME 1
"MexaHH4eCcKHe U
3JIEKTPOMAarHUTHBIE

BOJIHBI"

165

PesepBHBIi ypOK.

0O00011eHue U
CHCTEeMaTH3aIus 1
3HAHUM 10 TeMe

"Onruka"

166

PesepBHBIi ypOK.

0O0001eHne 1
CHCTEeMaTH3aIus 1
3HAHUM 10 TeMe

"OcuoBer CTO"

167

168

PesepBHBIi ypOK.
0O00011eHue U
CUCTEMAaTH3aLMs
3HaHUU 110 TEME
"KopmyckynspHo-
BOJIHOBOM tyanu3m"
PesepBHBIi ypOK.
O6o0061ueHne u
CUCTEMATH3aLM 1
3HaHUH 110 TEME

"®u3uka aroma"




PesepBHBIi ypOK.

O0o061IeH e U
CHCTEMAaTHU3alIH

169 3HAaHMH 10 TEME 1
"du3nka aTOMHOTO

sipa v DJIEMEHTAPHBIX
yacTul"

PesepBHBIi ypOK.

0O0001EeHuEe 1
CHCTEMATH3ALIH

170 Ny 1
3HAHUHU 110 TEME
"D1eMEHTBI
actpodu3uxu”
OBIIEE KOJIMYECTBO 170 4 16
YACOB I10 [TIPOTPAMME

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 VUEHUKA

» Gusuka, 10 knace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. nox penakiueit
[TapdentbeBoit H.A., Akinoneproe odmiectBo «M3aatenberBo «IIpocBenienmey

METOAUYECKHUE MATEPHAJIBI IUIA YYUTEJIA

®usuka. 3agaunuk. 10-11 knaccst - PeimkeBuu AT
®usuka. 10 kiacce. Junaktnueckue Mmarepuaiisl - Mapon A.E., Mapon E.A.

®usuka. 10 knacc. Tectsl: B 2 u. - Caparos: Jlunei, 2012. - 4.1. - 80 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

Karasnor (lesson.edu.ru)
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